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Ozet

Liderlik ile Yoneticilik tartismasi son iki ylizyildan bu yana devam etmektedir. Her lider yonetici
midir? Degil midir? Ya da her ydnetici bir lider midir? Ya da tersi. Her lider yonetici olmayabilir. Bu
konuda tartigmaya gerek bulunmamaktadir. Ancak her yonetici lider midir tartismasi devam etmektedir. Bu
alanda aragtirma yapan bilim insanlari i¢in bu sorunun cevabi elbette hazirdir ama bu alana yabanci olanlar
icin konunun arastirtlmasi ve aydinlatilmasi dogru olacaktir. Giiniimiiziin hizla degisen rekabet kosullari,
kiiresellesme ve daha da hizla isletmeleri etkilemeye baglayan dijitallesme ortaminda igletmelerin vizyon
ve yetenek sahibi lider ve yoneticiler tarafindan gelecege hazirlanmasi bilyiik onem tagimaktadir. Aksi
taktirde 6miirleri gok uzun olmayacaktir. Isletmelerin lider ve veya yonetici bazinda hazir olmalari yeterli
degildir. Caliganlarin tamamu ile ilham verici bir lider ve yoneticinin liderliginde iyi egitilmis ve igletmenin
amaglar1 dogrultusunda ilham almis takim arkadaslari tarafindan yonlendiriliyor olmalar1 gerekmektedir.
Bunun i¢in de her yoéneticisinin lider oldugu bir takim tarafindan yonetilen bir ydnetim yapisi
olusturulmalidir. Bu konular teorik bazda incelendikten sonra liderlik ile yoneticilik uygulamalari
konusunda yapilan calismalar incelenerek elde edilen tecriibeler bir araya getirilerek bir karsilagtirma
yapilmistir. Liderlik uygulamalarinda karsilasilan sorunlar arastirilmig, liderlerin bu sorunlara ¢6ziim
bulma yaklagimlari ile yoneticilik yetenekleri ve yaklasim stilleri arastirilip degerlendirilerek kantitatif
sonuglara ulasilip sonug ve Oneriler seklinde sunulmustur.
Anahtar Kelimeler: Liderlik teorisi, liderlik tiirleri, liderlik yetenekleri, yoneticilik

Comparison of Theories and Styles of Leadership and Management

Abstract

The discussion between Leadership and management has been going on for last two hundred years.
Is every leader a manager or not? Or is every manager a leader or not? Vice versa. Every leader may not be
a manager. Not every one can catch a chance to be a manager. There is no need to discuss this subject. But
the discussion about the question of if every manager is a leader is still going on. Answer of this question
for who studies on this subject is clear but for those who is a little bit far from this subject is still unclear.
That is why it is better to identify the differences between these two concepts. Under today’s conditions of
rapidly changing and intensifying competition, globalisation and more rapidly accelerating digitalisation
affecting businesses climate, businesses must be managed by a leader and manager who has a vision and
skills to prepare his/her business to the conditions of tomorrows. Other wise their life will not be so long.
It will not be enough for business to be ready in terms of leader, manager or CEO’s. All of employees and
managers must be managed under an inspirational leader and his team. To be able to have all workers well
educated and having leadership traits, leader must set up an organisational hierarchy complying all these
traits. First, theoretical base of these subjects has been studied then experiments achieved by other
researchers have been scoped and inspected and sorted. Then these results have been gathered and brought
together. Challenges and opportunities facing managers and leaders have been studied their way of finding
solutions searched. From these experiments quantitative results have been achieved and proposals have
been generated.
Keywords: Leadership theory, leadership types, leadership traits, leadership performance, managemen
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GIRIS

Lider ile yonetici siirekli olarak
birbirleri ile karistirilan kavramlardir. Bu
kavramlarin bir¢ok kez birbirlerinin
yerine kullanildiklarina da
rastlanmaktadir. Ozel ilgisi olmayan ya
da bu alanda aragtirma veya calisma
yapmayan  kisiler = bu  yanilgiya
diismektedirler. “I must confess that I
was shocked to discover that Leadership
and Management are radically different.
I have always assumed that they are one
and the same thing. | stand at the apex of
my research and trace my trail, how so
different things look! How so mind
opening the study has been!” - Billy ve
ark. (2004) liderlik ile yoneticiligin
birbirinden radikal olarak ayr1 kavramlar
olduklarin1 6grendiginde soke oldugunu
ifade etmektedir. Bu ¢alismada genel
anlamda  liderlik ve  yoneticilik
kavramlar1 ele alinmis ve incelenmistir.
Sichone’nun ifade ettigi gibi on
dokuzuncu yiizyilin sonlarina kadar lider
ile yOnetici ayni anlamlarda
kullanilmaktaydi. Her ydnetici kendini
lider olarak goriirdii. Ancak 1900°1i
yillarin basindan itibaren literatiirde lider
ile yonetici, liderlik ile yoneticilik
kavramlar1 ayr1 ayr1 tartisiilmaya ve
arastirilmaya baslanmistir. Cok sayida
arastirmaci liderlik {lizerine arastirmaya
baslayinca liderlik konusu aragtirmacilar
arasinda kisa siirede 6n plana c¢ikarak
odak  noktas1  olusturmustur. Bu
calismada  liderlik ve  yoneticilik
teorileri, tarithsel gelisimi ve tiirleri
kisaca incelenmistir. Sonug¢ olarak
liderlik  yetenekleri ile  yOnetim
yetenekleri (becerileri) karsilikli olarak
degerlendirilerek  bir  karsilastirma
yapilip farkliliklari benzerlikleri
arastirllmistir. Bu tartismalardan elde
edilen sonuglar Oneriler kisminda
kamuoyu ile paylasilmaktadir. Cinsiyet
acisindan liderlik ve yonetim tartismalari
konumuz disinda birakilmistir. Ancak bu
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konudaki tartigmalar (gender bias)
devam etmektedir. Klingborg ve ark.
(2006) denge erkekler lehinedir.
“Erkeklerin liderlik pozisyonu elde etme
olasiliklar1 daha yiiksektir. Klingborg ve
ark. (2006) bu bulguyu o6zellikle saglik
sektorii icin sOylemektedirler. Ancak
baz1 sektorler 6zellikleri nedeni ile kadin
lider ve/veya yonetici iistiinliigiine sahip
olmakla  birlikte  popiiler  olarak
duyduklarimiz dahil tiim arastirmalar
hem {icret hem de liderlik/yoneticilik
pozisyonlarinda kadin erkek
dengesizligini gostermektedir.
Calismada ayrica ruhani liderlik (sprituel
leadership), politik liderlik, askeri
liderlik gibi alanlara girilmemis liderlik
ve yoOneticilik genel anlamda ve isletme
orgiitleri kastedilerek
degerlendirilmistir.

ARASTIRMA METODOLOJISI

Bu c¢alismada kalitatif  bir
yaklasim metodu uygulanmis, pozitif ve
rakamsal ¢iktilardan daha ¢ok arastirma
sonuclarina ve yoruma dayali yonteme

dayandirilmistir.  Calisma  siirecinde
yaptigimiz degerlendirme ve
yorumlardan  vardigimiz ~ sonuglarin

kantitatif calismalar kadar kesin dolmasi
beklenmemelidir. Yoruma ve Kalitatif
degerlendirmelere dayanan calismalarda
veriler bilimsel arastirmalarda elde
edilen sonuglar gibi kesin ve net degildir.
Anket calismalar1 dahi kisinin verecegi
cevaplari esas aldigi icin en fazla kisinin
cevabi kadar tarafsiz ve dogru olabilir.
Yoruma dayali yaklagimlar durumu
derinlemesine analiz ederek ya da
gozlemleyerek degerlendirmeye
caligirlar (Olarewaju ve George, 2014).
Bu ¢alismada ikincil veriler kullanilarak
elde edilen sonuglar tartisilip sonug ve
oneri elde edilmistir. Bilgi ve bulgular bu
anlamda degisik kitaplarin, dergilerin,
makalelerin ve raporlarin arastirilip
incelenmesi ile elde edilmis ve bir araya
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getirilerek harmanlanmasi ile bir sonuca
ulagilmistir. Veri giivenligi ve bilgi
degerlendirmesi sonuglar1 kaynaklarin
giivenirligine de bagh olarak
degisebilmektedir. Sosyal bilimlerde
verilerin dogrulugu ya da algilanis
sosyo kiiltiirel cevreye gore de degisiklik

gostermesi nedeni ile dogrular ve
kabuller bolgeden bolgeye
degisebilmektedir.

KAVRAMSAL CERCEVE
Yonetim ve liderlik tanimlari

Her arastirmacinin  kendisine
gore bir lider, liderlik ve yonetici tanimi
oldugu goriilmektedir. Hemen hemen
arastirmaci sayisi kadar lider, liderlik ve
yonetici tanim1 bulunmaktadir. Sichone
(2004) liderlik tanimini “baskalarina,
onlart  hedeflere ulasma yolunda
etkileyerek giliven tesis etme yetenegi”
olarak tanimlamaktadir. Bu, bir¢ok seyin
yaninda, digerlerine meydan okuma giic
ve cesaretini da kapsar, onlara cesaret ve
giiven vermeyi de ayrica liderlik ettigin
hedeflere ulasmalar1 i¢in gerekli olan
donanimlar1 onlara vermeyi de kapsar”
(Sichone, 2004). Liderlik digerlerine
ugruna miicadele etmeye deger hedeflere
ulagmak i¢in cezbetme, harekete gegirme
ve meydan okuma yeteneginin yaninda
orgiit i¢indeki insanlarinin destegini
dogru kullanma ve yonlendirme ve
onlarin arasindaki arkadasligi,
dayanigmay1 ve giiveni daha giicle hale
getirme, takim caligmasi, takim ruhu
yaratma ve onlarin kalbinde iyi bir yer
edinme yetenegi de gerektirir. (Sichone,
2004). Yonetim kisaca “bagkalarina is
gordiirme sanatidir” (Tosun, 1987).
Harvey (1999) “Yénetim, Orgiitiin
formalize edilmis yapisal diizenlemesi

dogrultusunda  verilen  otoritesinin
digerleri  lizerinde  yOnetimi  ve
uygulamasinin  teknik  disiplinidir”

(Sichone, 2004). Liderlik ve ydnetim
kavramlarinda c¢ok farkli tanimlamalar
bulundugu i¢in bu iki kavrami aym
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otoritenin tanimindan almak daha tutarl
olacaktir. Bu nedenle liderlik tanimini da
Harvey’den almak gerekir. Harvey
(1999) liderligi soyle tanimlamaktadir:
“liderlik, personel etkileme yoluyla
sonuglart bagkalarindan elde etme
kalitesidir” (Sichone, 2004). Sichone
(2004) bu ifadeden yola ¢ikarak yaptigi
acilimda, yoOnetimin genel olarak
orgiitlin yapisal goriiniisiine bagl iken,
liderligin bagkalarini etkileyerek gergek
karakterini ve yeteneklerini sergileme
konusunda bagimsiz oldugunu ifade
etmektedir. Y Onetici otoritesini
yasalardan ve ofisteki (Pozisyonundaki)
giciinden  alirken  lider  giiciinii
yeteneklerinden almaktadir. Bu nedenle
yOnetici giiclinli temel olarak ona ¢izilen
hedeflere ulasma yolunda c¢alisanlar
kontrol etme, yonlendirme ve koordine
etme amaciyla kullanirken, liderin isleri

yaptirmast  i¢in  ofise  gereksinimi
olmayabilir (Sichone, 2004).
Tanimlardan anlagilacagr gibi, lider

degisimi tasarlayan ve gerceklestiren

kisidir, risk alir, verdigi kararlarin
arkasinda durur ve sonuglarina da sahip
cikar.  Boylelikle yeni  kararlarin

alinmasinda ve uygulanmasinda etkili
olur. Yonetici ise sinirh yetki ve faaliyet
alanina sahiptir. Lider ve yoOneticinin
ayni zamanda oOrgiit i¢cinde bir giiven

iklimi  olusturmalar1  gerekmektedir.
Kouzes ve Posner (2017) “Yiiksek
performans elde etmenin ve

stirdiirebilmenin kilit roli is birligidir.
Ancak giiven is birliginin anahtaridir”
demektedirler (Tunji, 2022). Peter F.
Drucker yonetim ile liderlik arasindaki
iligkiyi su sekilde su sekilde ifade
etmektedir; “Yonetim isleri dogru yapar,
liderlik ise dogru isleri yapar” (Places ve
ark., 2018). Places ve ark. (2018)
yonetici ile liderin ayr1 ayri kisiler ya da
kisilikler olduklarini belirterek yonetici
gomlegi giyen birisi ile lider gomlegi
giyen  birisinin orgiit icindeki
davraniglarin1 sOyle izah etmektedirler:
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“Yonetim sapkan basinda oldugu zaman
isleri yaptirmak icin gerekli gorevleri
nasil yerine getireceginiz konusuna
odaklanirsiniz. Bitis stiresinin
yaklastigini1 goriirsiiniiz ve kendinizi ona
gore organize edersiniz. Liderlik sapkasi
basinizda oldugu zaman ise isin bitig
stiresi (dead line) yaklasirken tizerlerine

diiseni veya yapmalar1 gerekenleri
yapmalari ve hatta sizin
beklentilerinizden daha fazlasim
yapmalar1 i¢in takimmizdaki diger
kisileri etkilersiniz” (Places ve ark.,
2018).

Yonetim teori ve stilleri

Yonetim disiplin olarak iki ana
kavram tizerine oturmaktadir; teori ve
uygulama (Olarewaju ve George, 2014).
Daft (1986) yonetim teorisinin “disiplin
ve Orglit icinde hedeflenen ¢iktilarin elde
edilmesi i¢in neler yapilmasi gerektigini
bildiren ses prensipleri ile ilgilenir
(burada ses prensipleri ile Orgiit i¢i
ahenkten bahsetmektedir)” (Olarewaju
ve George, 2014). Ancak ses yonetimi
icin verilen bir 6rnek bu konuyu biraz
daha o6znellestirmektedir. M.O. 2900
yillarinda yapilan musir piramidinin
ingasi sirasinda onemli agamalarda ¢ekic
seslerinin  duyulmamas: i¢in Onlem
alindig1 6nlem alinmadigi zamanlarda
is¢ilerin 6zellikle beyin giiciinii kullanan
ustalarin  dikkatlerinin ~ dagilmasinin
sorun Yyarattigit bu nedenle istenen
hassasiyetin saglanamamasindan endise
edildigi ifade edilmektedir. McGregor’a
(1987)’a gore Yonetim teorisi ile pratigi
her zaman yan yana birlikte ilerlemekte
ve birisinde elde edilen tecriibe digerinin
gelismesine  katkida  bulunmaktadir.
Oxford sozliigiinde yonetim su sekilde
tanimlanmaktadir: “y0netim insanlar1 ve
olaylar1 kontrol etme veya onlarla
ilgilenme siirecidir” (Yildirim, 2015).
Yoneticli, yOnetim stirecini
gergeklestiren yetkin kisi olarak birtakim
yeteneklere sahip olmasi1  gerekir.
Yildirim (2015) sdyle ifade etmektedir:
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“Orgiitteki her pozisyonda oldugu gibi
bir yoneticinin rolii ve pozisyonu geregi
sahip  oldugu  gorevleri  yerine
getirebilmesi icin belli bagh birtakim
yeteneklere ve becerilere sahip olmasi
gerekir”.  Yoneticinin sahip olmasi
gereken beceri ve yetenekler yonetimsel,
teknik ve diislinsel olmak iizere li¢ grupta
toplanmustir. Bu becerilerin/yeteneklerin

dogustan geldigi ya da sonradan
Ogrenildigi  konusunda  arastirmalar
arasinda bir fikir birligi

bulunmamaktadir. Yonetim diisiincesi
milattan dnce 3000-4000’1i yillara kadar
uzanmaktadir. Yonetim uygulamasi ve
planlamas1 yoniindeki ilk uygulamalar
M.O. 2900 yillarinda Misir Firavunu
Keops’un piramit yapiminda uyguladigi
planlama olarak  bilinmektedir. O
yillardan giiniimiize kadar yOnetim
diisiince olarak gelismis ve degismistir.
Ancak yonetim diigiincesinin literatiire
girip disiplin olarak bilimsel bir yapiya
kavusmasi ise ¢ok daha yenidir. Liderlik
kavrami1 1300’li  yillarda karsimiza
cikarken yonetim kavraminin bir bilim
olarak karsimiza c¢ikmasit Frederic
Taylor’un (1917) dort temel prensibe
dayanan “scientific management theory”
bilimsel yonetim teorisi ile 20. Yiizyilin
baslarinda olmustur. Bu dort temel
prensip ise kisaca sunlardir: her isi
yapmak i¢in en iy1 yolu bul, her ise en iyi
uyum saglayan c¢alisan1 gorevlendir.
Calisanlara sik sik rehberlik et ve
planlama ve kontrol gorevini iyi yap.
Taylor’un bilimsel yonetim teorisi ilk
zamanlarda {retimde artis saglamis
ancak daha sonra “Once lretim sonra
insan” yaklasimi calisanlar arasinda
hosnutsuzluk ve verimde diislise neden
olmustur. Max Weber (1947) bu teoriyi
gelistirerek “biirokratik yonetim
teorisini” ortaya atmistir. Whbere’in
buradaki en 6nemli amaci orgiit icindeki
belirsizlikleri ortadan kaldirmak
olmustur. Ancak klasik yOonetim teorisi
mekanik ve katt kurallara sahip olmasi
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nedeni ile ikinci diinya savasindan sonra
yeni ve modern yOnetim teorileri
gelistirilmistir. Bugiin  bildigimiz
sekliyle yonetim ister 6zel ister kamu
isterse de kar amaci giitmeyen oOrgiitler
olsun hepsinde uygulanmaktadir. Yillar
gectikee isletmeler ve kurumlar biiytiyiip
genislemis ve sonug olarak orgiitler icin
tanimlanmis  modern  bir  yOnetim
yaklagimina sahip olmak gir gereklilik
halini almistir.  YOnetim  Orgiitsel
amaclara ve hedeflere ulasmada
calisanlara  rehberlik etme  veya
yonlendirme kriterlerini igeren bir siireg
veya is formu olarak tanimlanmaktadir.
Liderlik ve Yonetim teorileri siirekli
olarak tartisilmakta ve gelismektedir. Bu
nedenle Stoner’in (1978) ifade ettigi gibi
“yonetici olarak bu pozisyonda uygun
bir sekilde kalmaya devam etmek isteyen
her yoOneticinin var olan yonetim
teorilerine gdre kendisini stirekli olarak
giincellemesi gerekmektedir”
(Olarewaju  ve  George, 2014).
Yonetimin ya da liderligin orgiitiin

basarisindaki etkisi kantitatif olarak
Olciilememektedir. Ancak ‘“yOnetimin
orgiitiin basarisinda ya da

basarisizliginda kritik rol oynadigi ve
orgiitlin performansina, kalitesine ve
etkinligine %45 oraninda etki ettigi
tahmin edilmektedir (Guterman, 2017).
Ghaziasgar (2021) etkin liderlik i¢in
yonetim stillerini degerlendirmis ve en
iyl yonetim stilinin esnek, adapta
edilebilen/olabilen ve duruma en uygun
olani olarak tanimlamaktadir. Y6netim
stilini etkileyen faktorler olarak, isletme
tiiri, yakin gelecekte yapilacak isin
miktari, yonetici kisiligi ve yoOnetici
karakteristikleri, calisanlarin kisilikleri
ve yaklagimlar1 olarak ifade etmektedir.
Yonetim stilleri kisaca sunlardir:

Otoriter yonetim yaklasimi, dominant
yonetim tarzidir. Giiclin yogun ve
merkezilestirilmis kontroliinii kapsar.
Iletisim tek yonliidir ve yukaridan
asaglya dogru isler. Takim tiyelerinin
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talimatlara uymasi1 istenir. Liderlik
sisteminden farkli olarak burada otoriter
yonetici de ceza-0diil sistemini kullanir
(Ghaziasgar, 2021). Bu yonetim
sirecinde  kriz ~ zamanlarinda da
hegemonic yaklagim sergilenir.

Ikna edici yonetim tarzi, bu yénetim
tarz1 merkezi karar alma gibi bazi
bakimlardan hegemonic yonetim tarzina
benzerken, is¢ileri baz1 seyleri yapmaya
veya aynen uymaya zorlamaktan ¢ok

onlarin sorularini yanitlamaktan
memnun olmalar1 nedeni ile de
hegemonic  6zelliklerden  ayrisirlar.

Calisanlar islerini yapmalar1 konusunda
zorlanmanm yerine tesvik edilerek
cesaretlendirilirler.

Damisman yoénetim tarzi, bu yonetim
tarzinda da hem karar alma hem de
politika belirleme yOneticinin
sorumlulugunda  olmasma  karsin,
calisanlar ile yoneticiler arasinda iki
yonlii bir iletisim mevcuttur.
“Yoneticiler karar alma silirecinde
kararlarin1 vermeden once calisanlar ile
stirekli goriisme halinde bulunurlar. Bu
yOnetim tarzi 6zellikle isletmenin 6nemli

kararlarina  ¢alisanlar1  da  dahil
etmektedirler. Ancak bu yoOntemin
pahali, zaman alici, degisimleri

geciktirici olmas1t ve her zaman da
bagarili olamamasi gibi dezavantajlari
nedeni ile c¢ok sik kullanilmamasi™
(Ghaziasgar, 2021) onerilmektedir.

Katilmc1 yonetim tarzi, bu yonetim
tarzinda yoneticiler otoriteleri ve giicii
orgiit icerisinde dagitarak paylasirlar.
Konular1 ve sorunlar1 c¢alisanlar ile
tartisarak ¢6ziime kavustururlar. Bu
yonetim tarzinda One ¢ikan yaklasim
isbirlik¢i katilimciliktir. Bu yaklagimda
calisanlarin diistinme yetenekleri
benzerlik gostermektedir. Eger bu
yaklasim uzun siire uygulanirsa bu kez
yoOneticinin  igletmeye  karsi  olan
sorumlulugunu disiiriicii negatif etkisi
ortaya ¢cikmaktadir (Ghaziasgar, 2021).
Y oOnetici yetenek ve becerilerinin 6nemli
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rol oynadigi bir yonetim tarzinda sistem
ne kadar miikemmel olursa olsun is
uygulamada ydneticiye ve onun yetenek
ve becerilerini uygulayabilme basarisina
baghdir. Hangi yOnetim tarzi
uygulanirsa uygulansin sonucta
calisanlarin  yaraticihik  yetenekleri,
goriislerini agiklama ozgiirligii vs. gibi
ozellikleri ortaya cikarilarak
motivasyonlarinin saglanmast
gerekmektedir.  Ghaziasgar  (2021)
calismasinda  ayrica  motivasyonel
liderlik kavramimi ortaya koyarak
yukarida saydigimiz yeteneklerin bu
liderlik O6zelliklerine sahip bir liderde
toplanarak uygulanmasi1 halinde en
basarili yoOnetim tarzi olacagini ifade
etmektedir. “YoOnetim tarzlar1 orgiitsel
basariy1 etkileyen en 6nemli faktorlerin

basinda  gelmektedir” (Uche ve
Timinepere, 2012). Sosyoloji bilim
dalindan, miihendislik bilim dalina,

matematik bilim dalindan isletme bilim
dalina kadar hemen her bilim dalindan

arastirmact kendi bakis acilarindan
yonetim  teorisi  gelistirmis  ve
sunmuglardir.
Liderlik teori ve stilleri

Liderlik  stilleri  {izerindeki

tartigmalar da arastirmacilarin baktig
yere gore degismektedir. Her arastirmaci
baska bir bakis acisindan bakarak
degerlendirmektedir. Bu durumda da
alan kaymast ya da cakigmasi
olusabilmektedir. Bunun sonucu olarak
kavramlar ve tanimlar arasi gegisler
yasanabilmektedir. Sichone (2004) farkli
bir acidan bakarak liderlik ile
yoneticiligi karsilastirmis ve ast {ist
iletisimini/etkilesimini bilgi ve iletisim
akis yonii agisindan bakarak
degerlendirmistir. Flipo’nun Personel
Management adli  kitabinda “tiim
yoneticiler astlarina liderlik yapma veya

motive  etme  konusunda  kendi
yontemlerini  gelistirirler”  (Schone,
2004) sozine oOnem atfetmektedir.

Guterman (2017) liderler ile takipgileri
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arasindaki liderlik yapma yOntemi
iizerindeki arastirmalarin ¢ok sayida
model ve teorinin gelismesine olanak
sagladigim ifade etmektedir. Ornegin,
davranis ve Ozellikleri liderin kisisel
karakteristikleri konusunda
degerlendirirken, liderin takipgilerinin
hareketlerini  etkilemek  giic  ve
pozisyonunu kullanmasim1 da “gii¢c ve
etkileme” teorisinin konusu olarak
gormektedir (Guterman. 2017). Liderin
davraniglar1  iizerinde  takipgilerinin
karakterlerinin  de  etkili  oldugu
bilinmektedir. Ayrica mevcut
konjonktiirtin de liderin kararlar1 ve
davraniglar1 iizerinde etkisi olmaktadir.
Arastirmacilar bu konularin durumsallik
teorisinin konusu olarak ele alinmasi
gerektigini ifade etmektedirler. Lider ile
astlar1 arasindaki iligkinin dogas1 ve
kalitesinin de transaksiyonel liderlik
teorisi altinda smiflandirmaktadirlar.
Liderlerin takipgilerinin kalplerine ve
beyinlerine hitap ederek sembolik
duygusal ve yiiksek derecede motive
edici davraniglarin1 yeni karizmatik veya
doniistiiriicii  liderlik  teorisi altinda
degerlendirmektedirler (Guterman,
2017). Kiiltiirtin de liderlerin
davraniglarinda  biiyiikk rol oynadigi
bilinmektedir. Liderler liderlik stillerini
ve nasil olusturacaklarini ve astlar ile
iligkilerini  nasil  diizenleyeceklerini
icinde bulunduklar1 kiiltiirel cevreye
gore sekillendirirler. GLOBE projesi
aragtirmacilar1 bu boyutlari karakteristik,
beceri ve kiiltiirel olarak katki yapacak
sekilde algiladiklar1 yeteneklerin veya

istiin liderlik  Gzelliklerinin ya da
kisitlarin -~ birer  gostergesi  olarak
gormektedirler  (Guterman, 2017).

GLOBE arastirmacilari bu boyutlarin bir
kisim arastirmacilarin ifade ettigi liderlik
stili olarak degerlendirilebilecegine
inanmakla birlikte bu ifadeyi yeterli
bulmamakta ve daha da genis anlamda
“Global Lider Davramiglari” ya da
“Ikinci ~ Swra  Faktorleri”  olarak
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degerlendirmektedirler. Liderlik
stillerini  Sichone (2004) otokratik
demokratik temelli ya da egosentrik veya
liberal liderlik arasinda

degerlendirmekte bu araliktan efektif
liderlik kavramini ortaya ¢ikarmaktadir.
Ona gore liderlik total otokratik noktasi
ile total demokratik nokta arasinda
degismektedir. Egosentrik liderler her
seyin merkezine kendisini koyarak her
seyin kendisinde toplanmasini ister.
Liberal liderler ise tiim oklar1 disa dogru
yonlendirerek  her seyin astlarin
tarafindan yapilmasi gerektigini ve
astlarin  islerini basar1 ile yerine
getirecegi varsayimindan hareket eder.
Iki u¢ noktanin da avantajlari ve
dezavantajlarini da bahsettikten sonra bu
eksikliklerini ancak efektif liderlik
stilinin giderebilecegini Onermektedir.
“GLOBE projesi ile elde edilen bilgiler
arastirmacilar  tarafindan  kiiltiirlin
orgiitsel ve toplumsal es yapili boyutu ile
onemli oranda iliskili olan Kkiiltiirel
olarak desteklenen karmasik liderlik
teorilerinin kiiresel liderlik boyutlarin
aciklamada da kullanilmigtir”
(Guterman, 2017). Burada ifade edilen
altt kiiresel liderlik boyutu farkh
acilardan ele alinan ve diger aragtirma ve
literatiirlerde yapilan smiflandirma ile
fazla uyumlu olmayan smiflandirma

seklidir. GLOBE projesinde yapilan
siniflandirmada liderlik tiirleri,
Karizmatik/deger tabanh liderlik,

takim merkezli liderlik, self protektif
liderlik (korumaci), Humanst (insan
odakh) liderlik, katihmc1 liderlik ve
otonom liderlik olmak {izere alti
kategoriye ayrilmaktadir (Guterman,
2017). Arastirmacilar bundan sonraki
caligmalarin1 bu 6 liderlik tiiriinii baz
alarak ilerletmislerdir. Genel kabul
gbérmiis bazi liderlik tiirleri sunlardir:

Otokratik liderlik stili daha ¢ok klasik
liderlik yaklagimi olarak taninir. Astlari
bir ¢esit patron anlayis1 ile yonetir
(www.acornlive.com).  Kararlar  tek
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merkezden alinarak astlarin bu kararlara
uymast beklenir. Bu tiir liderler
genellikle sabirsiz ve agresif davranirlar.
Astlarin goriisiine pek énem vermezler.
Yetkilerin biiylik ¢ogunlugu yoneticide
toplanir. Cagdas yonetim tarzina uyum
saglayamamasi nedeni ile son yillarda
oldukca elestirilmekte ve uygulamadan

kaginilmaktadir.
Demokratik liderlik stili Khan ve ark.
(2015) demokratik  liderligi  aymi

zamanda katilimci liderlik olarak ta
tanimlamaktadirlar. Demokratik stilde
liderler astlarini, silirecin bir pargasi
olarak gormekte ve kararlar1
sahiplenmelerini saglamak icin karar
alma silirecine katilmalar1 konusunda
cesaretlendirmektedirler.  Bu  stilde
liderin calisma ¢evresini  olusturan
takimin donanimli ve egitimli olmasi
bliyiik 6nem tagimaktadir.  Astlar
isletmeyi ve c¢evresini etkileyen her
konuda yeteri kadar bilgi sahibi
olmalidirlar. “Bu liderlik stilinde liderin
son sozii sOyleyen ancak son sozii
soylemeden Once tiim takim {iyelerinden
gerekli bilgileri almis olan bir kog olmasi

gerekir” (Khan ve ark., 2015).
Demokratik liderlik astlar ile yonetici
arasindaki gli¢ dagilimindaki

dengesizligi azaltir, riski dagitir, katilimi
ve sorumlulugu paylastirarak giiclii
bireylerden olusan bir takim olusmasini
saglar. Bu yonetim tarz1 sosyal esitlik ve
demokrasi  temeline = dayanmaktadir
(www.acornlive.com). Demokratik
liderlik son zamanlarda arastirmacilar
tarafindan yogun ilgi gormektedir. Kendi

kendine yeterli olmasi, uzlasmaci
olmasi, motive edici olmasi, grup
dyelerinin  Ozgiivenlerini  artirmasi,
degisik fikirlerin ortaya c¢ikmasina

olanak saglamasi, emir ve yasaklarin
anlasilabilir olmasi, problemlere ortak
¢Oziim aranmasi, yaratict bliylime
beklentisinin  yiiksek olmasi, fikir
Ozgiirliigii, esit haklar ve dis paydaslarla
entegrasyonun saglanmasi demokratik
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liderligin avantajlari arasinda
gosterilmektedir (Khan ve ark., 2015).

Birakin Yapsinlar (Laissez-Faire)
Liderlik Stili, fransizca’dan gegme bir
terim olan "laissez-faire, laissez-passer",
“brrakiniz yapsinlar, birakiniz gegsinler”
anlamina gelmektedir. 1789 Fransiz
ihtilali doneminde ortaya ¢ikan bir siyasi
akimdir. Adindan da anlagilacag iizere
tam liberal bir liderlik anlayis1 hakimdir.
Bu stilde liderler astlarim1 tamamen
serbest birakirlar ve islerine karismazlar.
Yonetim kontroliiniin tamamen elden
kagmasi ya da islerin tamamen
kontrolden ¢ikmasi riski biiytik tehlike
olusturmaktadir. Arastirmalar liderlik
rehberligi altinda ¢alisan ¢ocuklarin bu
yontemde en az verimli oldugunu

gostermistir  (Khan ve ark., 2015).
Yonlendirici liderlerin astlarim
yonlendirmedigi ve her seyi onlara
biraktig1 bir modeldir.

Biirokratik Liderlik Stili, isletme
yonetiminde  fakiiltelerde  okutulan

yonetim yaklasimlarindan biri olan
biirokratik yaklasimin liderlik stilindeki
karsilig1 olarak algilanabilir. Burada isin
gerekleri analiz edilip ortaya cikarilir.
Pozisyonun gerekleri ve smirlar
belirlenerek bu pozisyona en uygun kisi
bulunarak pozisyonu almasi hedeflenir.
Biirokratik liderlik modelinde
ellerindeki yazili kurallara gore hareket
ederler. Liderlik politika belgesinde ne
yaziyorsa ona bagli kalinir.

Doniistiiriici  Liderlik ~ Stili, bu
liderligin 6nemli 6zelligi kisa donemli
planlama yapiliyor olmasidir. Bu liderlik
stilini aragtirmacilar Trans aksiyonel
liderlik stili olarak ta tanimlamaktadirlar.
Ayrica oOrglitleme ve kontrol yardimiyla
astlar i¢in agik hedefler konarak donem
sonunda hedeflerin kontrol edilmesi ile
odiil  ve cezalandirma  sisteminin
yuriirliige konmasi seklinde
tanimlanabilir. Odiil ve ceza ydnteminin
calisanlart motive etmek i¢in sik sik
kullanildig1  goriilmektedir. Otokratik
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liderlik ile aralarinda benzerlikler
bulunsa da donistiiriici liderlikte lider
ile astlar arasinda otokratik liderlikte
goriilmeyen ¢ok siki bir bilgi degisimi ve
iletisim s6z konusudur. Ancak bazi
arastirmacilar havug-sopa olarak
adlandirilan odiil-cezalandirma
yonteminin doniistiiriicii liderlik stilinin
ana unsuru olmadigini onun bir arag olsa
da en etkin faktér olmadigini ifade
etmektedirler. “Liderin vizyonu, kisiligi
ve yeteneklerinin giiciinii astlarini iddial1
hedeflere ulasmak amaci ile kullanmasi
asildir. Havug-sopa yaklasimindan ¢ok
onun Yyerine motivasyonu astlarmin
liderlerine bagliligi, saygilar1 ve kendi
gorevlerini en 1iyi sekilde yapmalar
anlayis1 ile kazandirilir”
(www.acornlive.com).

Etkin Liderlik, liderlik tanimina girince
hemen su soru akla geliyor. Tiim liderler
etkin degil mi zaten? Liderlik etkin
olmay1 gerektirmez mi? Bir agidan
bakinca dogru gibi goriiniiyor. Ancak
sichone bodyle diistinmedigini ve tim
liderlerin etkin olmadig1 goriislinde
oldugunu ifade etmektedir (Sichone,
2004). Cok etkili insanlar liderdir.
Ancak, onlar bir gorevi lizerlerine alip
tamamladiklarinda siiper biri olurlar.
Bagkalarmin  basarisizliga  ugradigi
yerlerde onlar basarili olurlar. Digerleri
ile ayni sonuglar1 aldiklarinda ise
giillimserler” (Sichone, 2004). Etkin
liderlik takimi kurup, insanlara yetki
vererek  onlar1  inisiyatif ~ almaya
yonlendiren, takim arkadaslarma kocluk
yapan bir liderlik anlayisidir. Etkin liderin
daha basarili sonuclar elde etmek igin

takim  arkadaslarinin = gizli  kalmis
yeteneklerini ortaya ¢itkarmalarini
saglayacak becerileri olmalidir. Etkin

liderlik karizmatiktir (Sichone, 2004).

Ilham Verici Liderlik (Inpirational
Leadership), “Birg¢ok firma liderliginin
kilit elementini kacirdig1 yeni bir ¢cagda
yasamakta ve calismaktayiz. Bu kilit
element ilham vericiliktir.” (Horwitch ve
Whipple, 2014). “Her zaman liderlere
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thtiyacimiz olacak, ancak giinliimiiz
liderleri yorgun is giicline her
zamankinden daha fazla, degisiklik
kazandirabilmek i¢in ilham vermek
durumundadirlar.”  (Finney,  2002).
[lham  vermek  sozlikte  soyle
tanimlanmaktadir: “Bazi seyleri yaratici
bir sekilde yapabilmek, bazi seyleri
hissedebilmek veya bazi  seyleri
yapabilmek i¢in mental olarak uyarilmis
olma siirecidir. “(Finney, 2002) Ilham
verici liderlik “Eger sizin aksiyonlariniz
daha fazla hayal etme, daha fazla
o0grenme, daha fazla bir seyler yapma ve
daha fazla olma konusunda bagkalarina
ilham verebiliyorsa siz bir ilham verici
lidersiniz” (Finney, 2002) seklinde
tanimlanmaktadir. Diger liderlik stilleri
arasinda biraz uguk gibi goriinen ilham
verici liderlik daha ¢ok teknoloji yogun
ya da stirekli farkli tiriinlerin tretildigi,
genelde c¢ok fazla calisant olmayan
isletmeler i¢cin daha uygun
goriinmektedir. Klasik liderlik-yonetim
stillerinden yukarida bahsedilen
nedenlerden  dolay1  ayrigmaktadir.
Herkesin kendisini kreatif gérmesi farkl
tirin ¢ikarmada basarili olabilir. Ancak
uretilen her basarili iiriin ya da fikir
tutunamayabilir. Bu da ayr1 bir risk
olusturmaktadir. Son zamanlarda
aragtirmacilarin Servant Leadership ile
Full Range Leadership stillerine de
agirhik verdikleri dikkati ¢ekmektedir.
Ancak ¢alismamizda bu liderlik tiirlerine
de girilmemistir.
Tartisma: liderlik
karsilastirilmasi
Yonetim ile liderlik arasindaki
benzerlik tartigmalari siiregelen bir konu
olmaya devam etmektedir. Drucker sunu

ile yonetimin
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ifade  etmektedir:  “Yonetici  her
isletmeye element veren dinamik
yasamdir. Onun liderligi olmadan

tretimin  kaynaklar1 sadece kaynak
olarak kalir ve asla liretim olmaz. Her
seyin lstiinde rekabet¢i bir ekonomide
yoneticilerin kalitesi ve performansi
isletmenin basarisini belirler. Gergekte
bu hususlar isletmenin  yasamim
stirdlirlip ~ slirdlirmeyecegini  belirler.
Yoneticilerinin performansi ve kalitesi
icin, bu bir girisimin rekabetci bir
ekonominin sahip olabilecegi tek etkin
avantajdir” (Sichone, 2004). Zalenik
(1977) isletmelerin liderlikten
yoneticiligi dogum yaptirdigini ifade
etmektedir. Ayni1 zamanda isletmelerin
kolektif liderligi bireysel liderlige kars1
daha One ¢ikaran yeni bir gii¢ etigi
olusturdugunu  sdylemektedir.  “Bu
yaklasim rakipler arasindaki rekabet ve
yonetimsel liderlik ile uygunluga,
kontrole ve dengeye ya da gruplar
arasindaki gii¢ iligkilerine giivenirken,
maalesef ki gerektigi gibi hayal etmeyi,
yaraticiligl  veya isletmenin kaderini
cizme konusunda etik davranmayi
garanti etmemektedir” (Sichone, 2004).
Sichone (2004) liderlik ile yoneticilik
arasindaki farkliliklari 11 ayr1 kategoride
toplayarak bir Cizelge olusturmustur.
Kendisinin de kabul ettigi gibi bu
Cizelgedaki bazi alanlarda benzer
noktalarin oldugu goriilmektedir. Birgok

arastirmact ~ farkli  acilardan  ve
yaklasimlardan  yararlanarak  farkli
ozellikleri listeleyerek kendi
Cizelgelarint  olusturmus ya  da
listelemistir.  Bunlarin  i¢inden  {i¢
arastirmacinin  siniflandirmalar1 ~ 6zet

halinde asagida verilmistir.
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Cizelge 1. Liderlik ile yonetim arasindaki farklar

Yonetim

Liderlik

Karmagiklig1 once planlayarak ve biitgeleyerek
yonetirler

Orgiitii yapic1 bir degisiklige gotiirmek bir yon
belirleyerek baglar

Yonetim planlarina ulasmak i¢in orgiitleyerek ve
personel alimi ile kapasitesini gelistirir

Esdeger liderlik aktivitesi insanlarla yan yana
olmaktir

Yonetim planlarin uygulanmasint kontrol ve
problem ¢ozme ile saglar

Liderlik i¢in, bir vizyonu gergeklestirmek
motivasyon ve ilham (esin) gerektirir

Kaynak: Rosari, 2019

Cizelge 2. Yonetim ile

liderligin iligki yontemi

Liderlik

Yonetim

Etkileme iligkisi

Otorite iliskisi

Liderler ve takipgileri

Yoneticiler ve astlar1

Gergek degisimi amag edinir

Mal ve hizmet iiretir ve satar

Hedeflenen degisimler karsilikli amaglar1 yansitir

Mal ve hizmetler koordineli faaliyetlerin sonucu
olarak cikar

Kaynak: Rosari, 2019

Cizelge 3. Yonetim ve liderligin karsilastiriimasi

Yonetim Liderlik
Ajanda olusturma Planlama ve biit¢eleme Yon tayin etme
Ajandayr basarmak icin | Orgiitleme ve personel alimi Personel ile yan yana gelme
insan ag1 gelistirme
Icra etme Kontrol etme ve problem ¢dzme Motive etme ve ilham verme
Ciktilar Tahmin edilebilirlik derecesi ve | Degisim iiretir
diizen tretir

Kaynak: Rosari, 2019

Cizelge 4. Lider ile yonetici arasindaki farklar

YONETICI LIDER

1 Islerin plan dogrultusunda gittiginden | 1 Degisimle yiizlesebilir, yeni ufuklara
emin olur iyimserlikle dnderlik yapabilir

2 Genellikle kaynaklari kontrol eder ve | 2 Digerlerine  giiven  duygusu ilham
yonlendirir verebilir.

3 Otorite yeri ofisidir 3 Gerekmedikge ofiste bulunmaz

4 Genellikle operasyonlarda siirhidir 4 Kendini simirlamaz ve biiyiik ve stratejik

diisiinebilir

5 Genellikle risk almaz 5 Hayal giicii ytiksektir ve risk alabilir

6 Genellikle kisa donemli bakar. | 6 Uzun vadeli diiiiniir ve vizyonerdir
Yonetici ileri bakan biri degil daha
cok operasyoneldir.

7 Isleri yaptirmak igin genellikle | 7 Insanlarla iyi iliskiler kurar ve onlarin
yerlesik geleneksel giiciinii kullanir destegini alir

8 Zorunlu olmadikga yaratici degildir. | 8 Yaraticidir  ve insanlart  yenilikgilik
Standartlar1 korumaya 6zen gosterir konusunda cesaretlendirir

9 Gorev merkezli plan, biit¢eyi kontrol | 9 Gergekte gorev eksenli degildir. Ancak
eder ve ona gore davranir vizyoner ve hedeh odaklidir

10 Mentorliikten daha ¢ok sonuglarla | 10 Digerlerini de lider olacak sekilde
ilgilenir yetistirir ve bagka liderler ile ¢aligir

11 Herkesin iistiinde oldugunu her | 11 Iyi bir takim oyuncusudur, kog¢’tur ve
zaman dogru yaptigini ve kendi mentor’dur.
kendine yettigini diigiiniir

Kaynak: Sichone, 2004
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Cizelge 5. Abraham zalensnik’e gore (1992) liderler ile yoneticiler arasindaki farklar

birakir

Yoneticiler Liderler
Hedeflere kars1 tutum Kisisel olmayan pasif bir tutum | Aktif ve kigisel tutum alir
alir
Is anlayis1 Muhalif goriisler icin | Yeni  yaklasimlar  gelistirir.

gorismeler yapar ve zorlar.
Riskten kaginir,

az

Segenekleri ¢ogaltir. Risk alir
secenek

Digerleri ile iliskiler

Insanlarla calismay tercih eder.

Cekici fikirler 06ne  siirer.

Empati kurmaz  duygusal | Digerleri ile sezgisel ve empati
katilimini korur ile iligki kurar

Ben diisiincesi Mevcut sistemleri | Ekonomik ve insani iliskileri
kuvvetlendirir. ~ Orgiitin ~ bir | degistirmek igin bilgili bir

pargasi oldugunu hisseder

bicimde miicadeleden gelir

Kaynak: Ramawati, 2022

Liderlik hedeflere, motivasyona,
ilham vericilik gibi konulara
odaklanirken, yonetici bu hedeflere
ulasilmasi i¢in 6rgiitii yoneten kisi olarak
degerlendirilmektedir. “Liderlik
yoneticilikten farklidir. Ciinkii liderin
faaliyetleri kontrol etmekten ¢ok, onlar
etkileme ve degistirmek i¢in kisilerin
yeteneklerini ortaya ¢ikarma konusunda
yapmasi gercken ¢ok fazla gorevi
bulunmaktadir”  (Sichone,  2004).
Dubrin’in ifadesi ile lider degisim,
motivasyon, etkileme ve ilham kaynagi
olma kavramlar1 ile mesgul olmalidir.
Liderler isletmenin gelecegi ile ilgili
tehditlere ve meydan okumalara karsi
ylriimekten veya radikal degisiklikler
yapmaktan korkmaz. Ancak diger
taraftan yoneticiler hicbir seyi riske
atmak istenmez, statiikoyu miimkiin
oldugu kadar sakin bir sekilde korumay1
severler (Sichone, 2004). Ken Shelton
“baz1 insanlar basarilidir. Ancak lider
degildir” (Sichone, 2004) demektedir.
Sichone (2004) basarili her insanin ya
kendilerinden onceki basarili liderin
mirasindan yararlandigin1 ya da basarilt
olsa bile insanlara ilham veremedigini,
karsilasilan zorluklarda cesaretle
karsilayip onlar1 harekete geciremedigini
ifade etmektedir. YoOnetici olan her
kisinin  lider olarak  anilmamasi
gerektigine inanmaktadir. Liderligin
Oniinde  universal  olarak  engel
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olusturacak etmenlerin basinda, liderin
asosyal olmasi, art niyetli ve sadece
kendine odaklanan birisi olmasi gibi
konular  gelmektedir.  Bir liderde
bulunmasi gereken ve universal olarak
tasvip edilen lider 6zellikleri, giivenirlik,
ileri gorusliilik, pozitif olma, giliven
olusturma, bilgili olma, kazan-kazan
prensibine gore problem ¢ézme, yonetim
yeteneklerine sahip olma, miikemmele
ulagma diisiincesi, adil olma, planli olma,
dinamik olma, motive edici olma, ilham
verme, kararli olma, iyi iletisim
kurabilme, koordineli olma, diirtist olma,
cesaret verici olma, baglanabilinir olma,
etkili miizakereci olma, bilgilendirmeye
actk olma ve takim olusturma gibi
konulardir (Northouse, 2013). Liderde
tasvip edilmeyen ozellikler ise; yalniz
olmasi, irrite edici olmasi, acimasiz
olmasi, asosyal olmasi, yetenekli
olmamasi, diktatoryel olmasi, is birligine
acik olmamasi ve ego merkezli olmasidir
(Northouse, 2013,). Belias ve Kustelios
(2014) “The Impact of Leadership and
Change Management Strategy on
Organisational Culture” adl
caligmalarinda yonetim ve liderlik
degisiminin Orgiit kiiltiirli {lizerindeki
etkisini  derinlemesine  arastirdiklar
ancak sadece liderlik ayagma agirhik
verdikleri yOnetim ayagmin eksik
kaldig1 goriilmektedir. Liderlik ve
yOnetimin orgiit kiiltiirii iizerinde biiyilik
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etkisi oldugu bilinmektedir. Guterman
(2017) kiltlirtin de lider ve ydnetim
tizerinde 6nemli rol oynadigini ve orgiitii
ve liderligi/yonetimi sekillendirdigini
ifade etmektedir. Burada kiiltiir, orgiitiin
icinde bulundugu sosyolojik ve ekolojik
cevreyli  kapsamaktadir. Lider ve
yOneticinin orguti sekillendirme
sirasinda bu media’yr esas almasi
basarinin  anahtarmi  olusturacaktir.
Sadece yonetim degil astlarin da liderleri
anlama ve degerlendirmelerinde kiiltiirel
uyum biiylik 6nem tasimaktadir.

SONUC ve ONERILER

Liderlik ile yoneticilik her zaman
birbirine karistirilan ve en ¢ok kullanilan
iki kavram olmustur. Ancak bu iki
kavram birbirini tamamlamaktadirlar.
Cogu kez birbirlerinin alanlarima da
girmektedirler. Liderlik tartismalarinin
M.O. 3000°li yillara dayanirken ydnetim
disiplinin tartistlmast 1800’14 yillara
dayanmaktadir. Yonetim icin
“yonetmekten daha ¢ok liderlik yapmay1
gerektirir” (Bonau, 2015) ifadesi farki
net bicimde tanimlamaktadir. Liderlik ve
yonetim bolgeden bolgeye degisiklik
gosteriyor olmasina ve her kiiltiiriin
kendi orgiitsel iklimi olusturmasina
karsin diinya ¢apinda gegerli yonetim ve
liderlik prensiplerinin oldugu ancak bu
ozelliklerin de kiiltiirel ve sosyal cevreye
uyum saglamasi gerektigi
unutulmamalidir. Liderlik yeni ufuklar
acarken yonetici daha ¢ok giincele doniik
olarak i¢ ve dis cevre ile yiiz ylize
gelmesinden dolayr c¢evresel uyum
basar1 oranini etkilemektedir. Yonetim

yeteneklerinin  sergilenmesi  gereken
noktalar ile liderlik  yeteneginin
sergilenmesi gereken alanlarin

farklilagsmas1 bazen avantaj bazen de
dezavantaj teskil edebilir. Liderlik i¢in
yapilabilecek en net tanimlardan birisi de
sudur: “Liderlik orgiitsel hedefler ile
bireysel hedefler arasindaki kopriyi
sekillendirir ve Orgiitin  basarisinin
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belirlenmesinde kritik 6neme sahiptir
(Sichone, 2004). Arastirmada liderin
daha ¢ok ileriye baktigi, makro
politikalar1 ve daha c¢ok {itopik bir
gelecegi sekillendirip var etmeye dogru
ilerledigi, yoneticinin ise bu hedeflere
ulagsmak i¢in Orgiitii harekete gecirdigi
anlasilmaktadir. Shokley-Zalaback
(2006) soyle ifade etmektedir: “Liderlik
ile yonetim orgiitsel yasamin hemen her
alaninda mevcuttur. Ancak lider ile
yoneticinin ~ fonksiyonlar1  farklidir.
Y oneticiler yoOnetimsel
fonksiyonlarindan gelen &zel rollerini
yerine getirir ve onlarin ana gorevi
astlarinin  iglerini  yonlendirmek ve
degerlendirmektir. Liderler ise
insanlarina  hedeflerini  olusturmada
rehberlik eder ve hedeflerine ulagsmak
icin aksiyon almalarinda yardimci
olurlar. Orgiitler yoneticilerinin lider
olmasini umar ancak her yonetici liderlik
davraniglart sergileyemez” (Schuetz,
2016). Aslinda lider ile yonetici arasinda
bir nevi yataydan ¢ok dikey bir iligki
yapilanmasi daha dogru gibi
goriinmektedir. Ancak bu iki st
yOneticinin yetki catigmasi yasamast
biiyiik olasilikla muhtemeldir. Iki ayr
kisi mi gorevlendirmek daha iyi olur?
Yoksa iki 6zelligi bir kiside toplayip tek
pozisyon olusturmak mi daha iyi olur?
Tartigilabilir. Glinlimiizde uygulanan
CEO uygulamasi bu eksikligi gidermek
icin tasarlanmig bir yontem olsa da tam
olarak karsilik bulmadig1 goriilmektedir.
Peters ve Waterman (1982) “Liderligin
gercek rolii bir Orgiitiin  degerlerini
yonetmektir” (Rahmawati, 2022) ifadesi
ile yonetim yetenekleri ile liderlik
yetenekleri arasindaki iliskiyi
vurgulamaktadir. Liderlik deger yaratr,
yOnetim bunu 0rgiit icinde uygulamakla
yiikimlidiir.
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Abstract

Brucellosis is a highly contagious zoonotic and devastating disease that affects households*
potential to improve their well-being through trade in livestock and livestock commodities. Despite the
disease being endemic in Somalia, there is inadequate information, on its socio-economic impact.
Therefore, a cross-sectional study was conducted in Banadir region, Somalia to determine the impact of
brucellosis on socio-economic wellbeing of cattle farmers at household and livestock exporters. The
specific objectives of the study were to investigate the Socio economic impact of Brucellosis at households;
and to identify their impacts on livestock exporters. Structured questionnaires and key informant interviews
were used to collect both quantitative and qualitative data in this research. The study population is
comprised of households, livestock exporters, and the estimated target population was 40 people. Therefore
the sample of the study was 36 respondents drawn from the estimated target population. The data are code
and analyses by using Statistical Package for Social Sciences (SPSS) computer software Version 22.0. All
costs and monetary losses were in households was due to abortions accounting for 32,400,000 Sh.SO
equivalents to USD 1,350. Animals were exposed to. Losses due to discarded milk from infected herds at
household level (3,360,000equivalent to USD 140). Similar results have been reported in Sudan by Angara
et al. (2016) who estimated the quantity of milk lost due to brucellosis to be Sudanese Pounds (SDG)
30,302,212.2 (Equivalent to USD 6,587.4). This study has established that brucellosis is an important
livestock production constraint that results in farmers losing a significant amount of income due to losses
and costs attributed to the disease such as abortions, milk loss, and costs of vaccination, livestock mortality
and trade barrier.

Keywords: Brucella, cattle, Mogadisho-Somalia
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INTRODUCTION

Brucellosis is a highly contagious
zoonotic bacterial disease of public
health, wildlife and livestock importance
(Glynn and Lynn, 2008). The disease is
caused by ten species of the Genus:
Brucella and distributed worldwide
(Corbel et al., 1997). Susceptibility to
brucellosis varies among individual
animals. It depends on the animals’
natural resistance, age, sex, level of
immunity and environmental stress
(Ahmed, 2009). The etiologic agent of
brucellosis is small, aerobic Gram-
negative rods of the genus Brucella. To
date, ten species are recognized within
the genus Brucella. The genus Brucella
consist of six classic species which
include; B. melitensis, B. abortus, B.
suis, B. ovis, B. neotomae and B. canis.
The B. melitensis biovars (bvs) 1-3
(mainly isolated from sheep and goats),
B. abortus bvs 1-6 and 9 (from cattle and
other bovidae), B. suis bvs 1- 3 (from
pigs), bvs.4 (from reindeer) and bvs.5
(from small rodents), B. canis (from
dogs), B. ovis (from sheep) and B.
neotomae (from desert wood rats).
ccording to data from OIE for 2004,
Cameroon, Ethiopia, Kenya, Nigeria,
Tanzania, and Uganda reported the
existence of human cases of brucellosis,
while in 2003 similar reports indicated
that Ghana, Togo, and Chad are probably
also endemic according to sero
epidemiological studies (Schelling et al.,
2003). In Africa and central Asia, the
incidence of brucellosis is generally
considered higher in pastoral settings.
However, because of the difficulty to
access pastoral communities, the
occurrence and the control of brucellosis
is poorly understood both in humans and
their animals in the pastoral settings of
the subSaharan Africa where the burden
of the disease could be high (Mcdermott
and Arimi, 2002). As a part of sub-
Saharan Africa (SSA). Somalia has a
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potential to improve socioeconomic
well-being of livestock farmers through
trade in livestock and livestock
commodities. However, such potential is
hampered by the presence of numerous
disease challenges such as
brucellosis.and also Somalia is a country
which around 60 % of the GDP of the
country and 90 % of the export earnings
comes from livestock, in addition to that
since there is no fully functioning
government and the public health and
zoonosis department is not established
yet plus lack of recent baseline
information of disease, this study (Socio-
economic  Impact of Brucellosis at
household level and small enterprise in
Banadir region) becomes very valuable
and necessary.

MATERIALS and METHODS

A cross-sectional study was
carried out to determine Socio-economic
Impact of Brucellosis at household level
and small enterprise in Banadir region,
Somalia. The cross-sectional design was
chose because of collecting data at a
single point in time is economical in
terms of time, financial resources and
nature of the study objectives (Kothari,
2004). This study concerned some
among the household heads and
managers of enterprise. The target
population would be 40 while total of 36
is a sample size that divided in two parts.
Therefore sampled groups of
respondents in each in brackets were:
household heads and exporters.
Sampling Procedure Four districts,
(Hodan,Hiliwaa, Wadajir and Dayniile)
were purposively selected because of
their livestock production system, which
was mainly traditional and also the
history of brucellosis in cattle herds and
exporters whose their Cattle reject due to
brucella Seropositivity .The study would
be utilized questionnaires.

Questionnaires were randomly



MAS JAPS 7(3): 558-562, 2022

administered to the respondents in the
selected wards. 12 household heads, 13
Quarantine and 11 exporters are
considering. Questions were asked and
recorded in English. For the respondents
who cannot read and write, questions
were be interpreted in the local
languages (Somali). The data are code
and analyses by using Statistical Package
for Social Sciences (SPSS) computer
software Version 22.0.

RESULTS

It was observed that losses due to
mortality among brucella suspected
cattle were 33.3% and the loss was
estimated at 31,200,000 sh.so equivalent

to USD 1,300. M

oreover, 75% of

infected cows had experienced abortions
attributed to brucellosis. The monetary

losses due to abortion

s were estimated to

be 32,400,000 sh.so equivalents to (USD

1,350. An estimated
was
brucellosis infection i
total monetary value
by the households per
to be 3,360,000 sh.s
USD 140. It was also
of livestock farmers

vaccinate  their |
brucellosis due to eith

discarded due

280 litres of milk
to suspected
n cattle herds. The
of milk discarded
year was estimated
om. Equivalent to
revealed that 100%
in the area did not
ivestock  against
er lack of money to

buy the vaccines and poor access to

livestock services.

Table 1. Estimated annual economic losses and costs incurred due to brucellosis at house holds

gty o)

Losses due to | cowsin 31,200,000 1,300.

mortality among | 4 HHS 7,800,000

cattle

Aborted cows 9 cows in 32,400,000 1,350
9HHS 3,600,000

Milk lost 280litres 12,000 3,360,000 140

Prolonged 9 cows in 32,400,000 1,350

intercalving perio | HHS 3,600,000

99.36000 |

1.Costs and Losses due to Brucellosis at Household Level

Table 2. Estimated annual economic losses and costs incurred due to brucellosis at exporters

Losses due to | 6000 7,800,000 46, 1,950,000
reject 800,000,000
Loss due to | 4,800 360,000 1,728,000,000 | 72,000
sold local
market
Losses due to | 1200 600,000 720,000,000 30,000
keep&
_ﬁment
49,248,000,000 102,000

2: Costs and Losses due to Brucellosis at animal exporters
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It was observed that losses due to
rejected among brucella seropositive

cattle was 76% and the loss were
estimated at46, 800,000,000 sh.so
equivalents to USD 1,950,000

Moreover, 80% of infected cows had
sold to the local market. The monetary
losses due to sell was estimated to be
1,728,000,000 Sh.So equivalent to USD
72,000. 20% of exporters keep and treat
their animals. The monitory losses were
estimated 720,000,000 Sh.Som
equivalents to USD 30,000.

DISCUSSION

Impact of Brucellosis at the
Household Level and exporters This
study was conducted in the Banadir
region, Somalia to determine Socio-
economic impact of Brucellosis in
Banadir region, Somalia. The study has
revealed that brucellosis had an impact
on the socio economic well-being of
cattle farmers and animal exporters
households and consequently leading to
loss of income due to abortions, milk
loss, cost of vaccination, mortality,
prolonged inter calving period and
barrier of trade. The highest estimated
amount of money lost in households was
due to abortions accounting for
32,400,000 Sh.SO equivalents to USD
1,350. These results are also comparable
to those obtained by Angara et al. (2016)
estimated economic losses due to the
number of aborted calves to be Sudanese
Pounds (SDG) 303,348.3 (Equivalent to
USD 65,945.5). Further, MWINYI
OMARY,.(2017) who estimated
abortion losses due to brucellosis of
1,536,000.00 ZMW (equivalents to USD
134,148.47). The main reason that was
advanced by the farmers for not
vaccinating their cattle was lack of
money to buy vaccines. Further, the
losses due to abortions may be attributed
to the kind of management system the
animals were exposed to. Losses due to
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discarded milk from infected herds at
household level (3,360,000equivalent to
USD 140). Similar results have been
reported in Sudan by Angara et al. (2016)
who estimated the quantity of milk lost
due to brucellosis to be Sudanese Pounds
(SDG) 30,302,212.2 (Equivalent to USD
6,587.4). The study further revealed that
there were Costs and Losses due to
Brucellosis at animal exporters. The
highest estimated amount of money lost
in livestock exporters was due to
rejection of animals accounting for 46,
800,000,000 Sh.So equivalents to USD
1,950,000
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Ozet

Bu g¢alismada Kahramanmaras ilinin Nurhak ilgesinde dogal olarak yayilis gosteren endemik
Achillea magnifica tiiriiniin sabit ve ucucu yag bilesenleri belirlenmistir. Calisma Siitcii Imam Universitesi
Ziraat Fakiiltesi T1bbi ve Aromatik bitkiler laboratuvarinda yiiriitiilmiistiir. Ugucu yaglar Neo-Clevenger,
sabit yaglar ise soxhalet cihazinda elde edilmistir. Ugucu yag bilesenleri Bat1 Akdeniz Tarimsal Arastirma
Enstitiisiinde, sabit yag bilesenleri ise Kahramanmaras Siit¢ii Imam Universitesi USKIM laboratuvarinda
GC/MS cihazinda belirlenmistir. Analiz sonuglarina gore; A. magnafica’nin ugucu yaginda 22 farkli bilesen
belirlenmis olup bunlarin baslicast %16.80 ile 1,8-cineole dur. Bu bileseni %9.20 ile borneol, %9.19 ile
sabinyl acetate, %7.56 ile camphor, %6.99 ile germacrene, %5.04 ile linalool takip etmektedir. Sabit yag
bilesenlerine bakildiginda baslica bilesenin %21.26 ile linoleik asit oldugu ve bu bileseni %18.49 ile
palmitik asit, %17.83 ile y-linolenic asit, %11.97 ile oleik asit, %11.94 ile behenik asit ve %5.81 ile kaproik
asit takip etmistir.
Anahtar Kelimeler: Achillea, ugucu yag, sabit yag, Achillea magnifica

Determination of Essential and Fixed Oil Components of Endemic Achillea
magnifica Hub.-Mor. Species

Abstract

In this study, essential and fixed oil components of the endemic Achillea magnifica species, which
naturally spread in Nurhak district of Kahramanmaras province, were determined. The study was carried
out in the laboratory of Medicinal and Aromatic plants belonging to Sutcu Imam University Faculty of
Agriculture. Essential oils were obtained in Neo-Clevenger and fixed oils were obtained in soxhalet device.
Essential oil components were determined in Bati Akdeniz Agricultural Research Institute, and fixed oil
components were determined by GC/MS device in Kahramanmaras Sutcu Imam University USKIM
laboratory. According to the analysis results; 22 different components have been identified in the essential
oil of A. magnafica, the main of which is 1,8-cineole with 16.80%. This component is followed by borneol
with 9.20%, sabinyl acetate with 9.19%, camphor with 7.56%, germacrene with 6.99% and linalool with
5.04%. Looking at the fixed oil components, the main component was linoleic acid with 21.26%, followed
by palmitic acid with 18.49%, y-linolenic acid with 17.83%, oleic acid with 11.97%, behenic acid with
11.94% and caproic acid with 5.81%.
Keywords: Achillea, essential oil, fixed oil, Achillea magnifica
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GIRIS

Asteraceae familyast ve bu
familyanin iyesi Achillea L. cinsinin
etnobotanik  ve  geleneksel tipta
kullanimina dair yapilan bir¢ok ¢alisma
mevcuttur. Achillea cinsinin diinyada
yaklagik 140, Tirkiye’de ise 50 (56
takson) tiirli olup dikkat ¢ekici ¢igek
yapist ve farkli ¢evre kosullarina uyum
saglamas1 ile diinya {izerinde kuzey
yarim kiirenin giineyi, Avrupa ve kuzey
dogu Asya’da yayilis gosterir (Davis,
1975; Guner ve ark., 2000; Ehrendorfer
ve Guo, 2006; Tirkmenoglu ve ark.,
2015; Aytag ve ark., 2016). Achillea ¢ok
eski donemlerden bu yana cesitli
hastaliklarin tedavisinde farkl
yontemlerle kullanilmaktadir (Papakosta
ve ark., 2020). Ozellikle terapdtik
amaglarla yaygin olarak kullanilan ve en
cok bilinen tiirli civanpercemi olarak
isimlendirilen  Achillea  millefolium
L.’dur. Bu tir; sindirim sistemi
hastaliklarinda, solunum yolu ve idrar
yolu enfeksiyonlarinda ayrica farkli
yaralanmalara kars1 kullanilmaktadir
(Applequist ve ark., 2011). Achillea
tiirleri iizerinde yapilan in vitro ve in
vivo klinik testler sonucunda birgok

tirlin  antioksidan,  antiinflamatuar,
analjezik, antipiretik, antidiyabetik,
antibakteriyel, antihelmintik,

antihipertansif etkileri belirlenmistir. Bu
onemli etkileri tiirlerin sahip oldugu
bitkisel  biyoaktif  fitokimyasallarla
iliskilidir. Bu  temel  biyoaktif
bilesenlerden 6ne ¢ikanlar; seskiterpen,
flavonoidler,  triterpenler, steroller,
kumarinler ve fenolik asitler ile ugucu
bilesenlerdir (Mohammadhosseini ve
ark., 2017; Salehi ve ark., 2020). Son
yillarda yapilan caligmalar
incelendiginde 140’dan fazla kimyasal
bilesik  igeren  Achillea  cinsinin
ylzyillardir siiren folklorik kullaniminin
modern  farmakolojik  caligmalarla
birlestirilerek daha faydali ve etkili
kullanim yontemleri belirlenebilecektir.
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Achillea magnifica tiirii 6zellikle sarilik
ve adet agrilar1 i¢in kullanilmaktadir
(Polat ve Cakicioglu, 2018). Bu tiir %
0.5-0.9 oraninda ugucu yaga sahip olup
kimyasal yapisinda; 1,8-cineole (30%),
camphor (%23), linalool (%28), B-
eudesmol (%5), terpinen-4- ol (%6), a-
pinene (%5), a-terpineol (%5) ve
spathulenol (%0) bulunmaktadir
(Demirci ve ark., 2009; Baser ve ark.,
2016). Karamenderes ve ark. (2003)
Achillea gibi yiiksek biyogesitlilige
sahip olan cinslerin tayininde ugucu yag
bilesenlerinin de morfolojik 6zelliklerin
yant swra kullanildigmi  bildirmistir.
Achillea tiirleri hem etno-farmakolojide
hem de giincel fitoterapi
uygulamalarinda, énemli bir dogal ilag
kaynagi oldugu bildirilmistir (Nemeth,
2005). Bu c¢alismada Kahramanmaras
florasindan toplanan endemik Achillea
magnifica tiiriniin sabit ve ugucu yag
bilesenleri belirlenmistir.

MATERYAL ve YONTEM

Achillea magnifica Heimerl  ex
Hub.-Mor. Bitki 50-65 cm boyunda olup
govde tlizerinde derin ¢izgiler vardir.
Yapraklar yogun beyaz tiiylii olup, seritsi
yapidadir. Gévde yapraklar1 2-6 x 0.15-
4 cm, 3 parcalidir. Kapitulalar 15-25
cicekli olup dilsi cigekler sar1 renklidir.
Haziran-Temmuz aylarinda c¢iceklenen
bitki kayalik yamaglarda, 900-1250 m de
yetisir  (Davis, 1975). Calismada
kullanilan endemik Achillea magnifica
tiiri Kahramanmaras ilinin Nurhak ilgesi
Elifoglu yaylast 2219 m yiikseklikten
(Haziran 2021) ¢igeklenme doneminde
dogal yetisme ortamindan toplanmustir.
Ucucu ve sabit yag elde etmek icin
toplanan bitki Ornekleri laboratuvar
ortaminda golgede kurutulmustur.
Ucucu yag ekstraksiyonu

A. magnifica tiiriiniin kurutulan
toprak  dstii  kisimlar1  tamamen
ogiitilerek, 1ii¢c saat boyunca Neo-
Clevenger cihazinda su distilasyonu
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yontemi ile ucucu yagi cikarilmistir.
Ugucu yag eldesi i¢gin 25 gr ogiitlilmiis
bitki materyali iizerine 500 ml saf su
eklenerek hidrodistilasyon islemine tabi
tutulmustur. Hidrodistilasyon sonucu
elde edilen ugucu yaglarin bilesenleri
Bati  Akdeniz Tarimsal Arastirma
Enstitiisii laboratuvarinda belirlenmistir.
Ucucu yag bilesenlerinin belirlenmesi

Ugucu yag bilesenlerini
belirleyebilmek icin yaglar hekzan ile
1:100 oraninda seyreltilmistir. 0.8
mL/dk akis hizina sahip helyum tasiyici
gaz olarak kullanilmig, hazirlanan
ornekler cthaza 1 pl enjeksiyon
hacminde 40:1 split oran1 kullanilarak
enjekte edilmistir. Enjektor sisteminin
sicaklig1 250°C’de sabit tutulmus, kolon
sicaklik programi 10 dakika 60°C
tutulmus daha sonra, 60°C’den
220°C’ye 4°C/dakika ve 220°C (10
dakika) olacak sekilde programlanmustir.
Bu sicaklik programinda analizin
tamamlanmasi1 60 dakika olmustur.
Kiitle dedeksiyonu i¢in tarama aralig
(m/z) 35-450 atomik kiitle {initesi ve
elektron bombardimani iyonizasyonu 70
eV olarak uygulanmistir. Ugucu yag
bilesen analizi GC/GC-MS (Gaz
kromatografisi (Agilent 7890A)-kiitle
detektor (Agilent 5975C)) cihaz1 ile
kapiler kolon (HP Innowax Capillary;
600 m x 025 mm x 025 pm)
kullanilarak yapilmistir. Wiley ve Oil
Adams kiitiiphaneleri kullanilarak ugucu
yag Dbilesenleri belirlenmistir. FID
dedektor kullanilarak elde edilen

Abundance

400000
oo

20000

bilesenlerin yiizde oranlari, MS dedektor
kullanilarak bilesenlerin teshisi
yapilmistir (Uysal Bayar ve Cinar,
2020). A. magnifica’nin ugucu yag
bilesenlerinin kromatogrami Sekil 1 de
verilmistir.
Sabit yag ekstraksiyonu

Dogal yetisme  ortamindan
toplanarak golgede kurutulan tiim bitki
materyali 6giitiilmiis ve her 6rnekten 10
gram alinarak sabit yag islemi igin
hazirlanmistir. Hazirlanan materyaller
soxhlet cihazinda petrol eteri ile 6 saat
distilasyon iglemi yapilarak sabit yaglari
¢ikarilmigstir. Distilasyon sonucunda elde
edilen yag numunelerinden sabit yag
asitleri ve oranlar1 belirlenmistir.
Sabit yag bilesenlerinin belirlenmesi

A magnifica’nin kuru
herbasindan elde edilen sabit yagdan 0,1
g yag numunesi iizerine, 2 N metanollii
KOH c¢ozeltisinden 1ml ilave edilir,
¢Ozelti 2 dakika vortekslenir ve siire
sonunda 15 dakika beklenir. Bekleme
stiresi sonunda 10 ml hegzan ilave edilen
cozelti karistirilir ve faz ayrimi olmasi
icin 7000 rpm de 10 dakika santrifiij
edilir.  Santrifiij isleminden sonra
¢Ozeltinin iist fazindan 1 mikrolitre
alimarak Shimadzu marka GC-FID
cthazina enjeksiyon yapilir. Sabit yag
bilesenleri Kahramanmaras Siit¢ii Imam
Universitesi USKIM laboratuvarinda
belirlenmistir. Incelenen tiiriin sabit yag
bilesenlerinin kromatogrami Sekil 2 de
verilmistir.
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Sekil 1. A. magnifica tiiriiniin ugucu yag bilesenlerine ait GC/MS kromatogrami
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Sekil 1. A. magnifica tiiriniin sabit yag bilesenlerine ait kromatogram

BULGULAR ve TARTISMA bakildiginda tiirlin ugucu yaginda 22
Bu c¢aligmada endemik olan A. farkli  bilesen, yagin = %92.32’sini

magnifica tiirliniin ugucu ve sabit yag olusturmaktadir.

bilesenleri belirlenmistir. Cizelge 1’e

Cizelge 1. Achillea magnifica tiiriiniin ugucu yag bilesenleri (%)
Peak RI Compaunt %

1 1021 alpha-pinene 3.65
2 1026 santolina triene 2.31
3 1063 camphene 1.55
4 1106 beta-pinene 4.19
5 1208 1,8-cineole 16.80
6 1268 cymene 1.54
7 1446 beta-thujone 1.14
8 1523 camphor 7.59
9 1540 linalool 5.04
10 1550 cis-3-hexenyl butyrate 0.38
11 1582 bornyl acetate 3.51
12 1604 terpinen-4-ol 4.42
13 1651 sabinyl acetate 9.19
14 1656 trans-pinocarveol 1.08
15 1662 trans-beta-farnesene 2.66
16 1698 beta-fenchyl alcohol 2.81
17 1701 borneol 9.20
18 1718 germacrene 6.99
19 1995 artemisia ketone 1.09
20 2137 spathulenol 1.72
21 2220 alpha-bisabolol 1.07
22 2250 intermedeol 4.39

Tanimlanan (%) 92.32

Tanimlanamayan (%) 7.68
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A. magnifica tiirtiniin ugucu yag
bilesenlerine  bakildiginda  baslica
bilesenin % 16.80 ile 1,8-cineole oldugu
goriilmektedir. Ugucu yag bilesen orani
%4’1in lizerinde degere sahip bilesenlere
ve oranlarma baktigimizda, borneol
%9.20, sabinyl acetate %9.19, camphor
%7.59, germacrene %6.99, linalool
%?5.04, terpinen-4-ol %4.42, intermedeol
%4.39 ve beta-pinene %4.19 olarak
belirlenmistir (Cizelge 1). Benzer
sekilde Nemeth (2005) 1,8-cineole
bileseninin en sik goriilen monoterpen
oldugunu bildirmistir. Tonger et al.
(2010) yapmus olduklar1 calismada
Erzurum ilinden toplanan A. magnifica
tiriiniin  baglica bilesenini 1,8-cineol
(%30.43) olarak belirlenmis olup bu
bileseni %23.21 ile camphor, %5.28 ile
a-pinene, %3,97 ile camphane, %3,65 ile
p-cymene, %3,02 ile sabinen ve %2.37
ile borneol olarak bildirilmis olup,
baslica bilesen olan 1,8-cineol bizim
calismamizda belirlenen degerden daha
yiiksektir. Demirci ve ark. (2018) A.
magnifica tiirinde baslica bilesenler
olarak %27.5 ile linalool, %5.8 ile
spathulenol, %5.5 ile erpinen-4-ol, %4,7
ile a-terpineol ve %4,7 ile f-eudesmol’u
bildirmiglerdir. Nadin ve ark. (2011)
Achillea millefolium tiiriniinii  ugucu
yaginda 30 farkli bilesen belirlemis olup,
bu bilesenlerin baslicasinin sabinene
(%17.58) oldugunu, ve bu bileseni 1,8-

sineol  (%13.04), p-pinen (%6.26),
borneol (%12.41), bornil asetat (%7.98),
terpinen-4-ol  (%6.17) ve a-pinen
(%6.28) takip ettigini bildirmislerdir.
Tirkmenoglu ve Demirci (2020) A.
teretifolia tiirtinde baslica bilesen 1,8-
sineol (%16.1), kafur (%12.7), p-simen
(%210.6) ve terpinen-4-ol (%6.1) olarak
bildirmistir. Dehghan ve Elmi (2014)
Iranda yapmis olduklar1 calismada A.
millefolium tiiriinde baslica bilesenin
1,8-cineole (%28.0), camphor (%19.2),
borneol (%8.8) ve p-pinene (%6.3)
oldugunu, A. biebersteinii tiirinde a-
terpinen (%41.42), 2-carene (%13.96),
m-cymene (%13.41) and 1,8-cineole, A.
wilhelmsii tiirtinde carvacrol (%29.2),
linalool (%10.3) oldugunu bildirmistir.
Ayrica  Achillea tiirlerinin  ugucu
yaglarinin kimyasal bilesikleri, kimyasal
polimorfik  yapilarindan ve farkli
ekolojik kosullardan dolay1 oldukga
degiskenlik gosterdigini bildirmislerdir.
Benzer sekilde bitkilerin sahip oldugu
ugucu yag miktari, toprak, iklim, bitkinin
gelisim donemi, toplama zamani ve
ekstraksiyon yontemine gore degisiklik
gosterdigi (Cimanga ve ark. 2002), ayni
tiirlin (A. setacea) farkli bolgelerden elde
edilen  Orneklerinde  ucgucu  yag
bilesenleri bakimindan oldukga farklilik
gosterdigi bildirilmistir (Karamenderes
ve ark., 2003).

Cizelge 2. Achillea magnifica tiiriiniin sabit yag bilesenleri (%)

No RT Bilesen ismi %

1 4.62 Caproic Acid 5.81
2 22.28 Palmitic Acid 18.49
3 26.80 Stearic Acid 3.54
4 27.43 Oleic Acid 11.97
5 29.15 Linoleic Acid 21.26
6 31.22 gama-Linolenic Acid 17.83
7 33.51 Heneicosanoic Acid 3.36
8 35.20 Behenic Acid 11.94
9 35.78 cis-11, 14, 17-eicosatrienoic acid 2.72
10 39.11 Lignoceric Acid 3.04
Doymus yag asitleri (%) 46.18
Doymamis yag asitleri (%) 53.78
Doymamis yag asit % / Doymus yag asit % 1.16
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Endemik A. magnifica tiiriiniin
sabit yag bilesenlerine bakildiginda 10
farkli sabit yag bileseni yagin %99.96’1ik
kismin1 olusturmaktadir. Baslica sabit
yag bileseni %21.26 ile linoleik asit olup
ve bu asiti %18.49 ile palmitik asit,
%17.83 ile gama-linolenic acid, %11.97
oleik asit, %11.94 ile behenik asit ve
%5.81 ile kaproik asit takip etmektedir.
A. magnifica’nin torak iistli herbasindan
elde edilen sabit yagda doymus yag orani

(%46.18), doymamis yag oranindan
(%53.78) daha diistik oldugu
goriilmektedir. Doymamig yag

asitlerinin doymus yag asitlerine orani
1.16 olarak belirlenmistir (Cizelge 2).
Palic et al. (2000) A. lingulata’nin
baslica sabit yag bilesenlerini palmitik
asit (%28.4), linolenik asit (%25.9),
linoleik asit (%24.3) olarak, A. nobilis’in
baslica sabit yag bilesenlerini palmitik
asit (%26.1), linoleik asit (%21.6),

linolenik asit (%16.8) olarak, A.
crithmifolia’nin ~ baslica  sabit yag
bilesenlerini linolenik asit (%41.3),

palmitik asit (%30.9), oleik asit (%15.4)
olarak bildirmistir. Doymamis yag
asitlerinin doymus yag asitlerine orani
1.4-1.8 araliginda degismekte oldugunu
ve bu degerin tiirler arasinda
kullanilabilecek 6nemli bir taksonomik
karakter oldugu bildirilmistir (Palic ve
ark. 2000). A. magnafica tiiriiniin
doymamis yag asitlerinin doymus yag
asitlerine oran1 Palic ve ark. (2000)
buldugu degerlerden diisiik ¢ikmistir.
Bu sonuclara bakildiginda ayni cinsin
farkli tilirleri arasinda sabit yag asiti
kompozisyonlar1 bakimindan farklilik
goriilmektedir.

SONUC

Bitkilerde etken madde
belirlenmesi, 06zelliklede ucucu yag
bilesenlerinin belirlenmesi
antimikrobiyal, antioksidan gibi

ozellikler icin kullanilma potansiyelinin
belirlenmesinde 6nem arz etmektedir.
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Bu calismada Kahramanmaras
florasinda dogal olarak yayilis gosteren
endemik Achillea magnifica tiiriiniin
ucucu ve sabit yag bilesenleri
belirlenmistir. Ugucu yaginda 22 farkh
bilesen belirlemis olup, baslica bilesen
Achillea tiirlerinin ¢ogunlugunda oldugu
gibi 1,8-cineole oldugu goriilmiistiir.
Toprak tistii herbasindan elde edilen
sabit yaginda ise 10 farkli yag asiti
belirlenmis olup baslica sabit yag asidi
linoleik asit olarak belirlenmistir.
Doymamis yag oram1 doymus yag
oranindan  daha  yiliksek  oldugu
gorilmistir.
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Abstract

There should be no tables, figures or bibliography. In this study, silage quality properties, in vitro
organic matter digestion (IVOMS), metabolic energy (ME) and in vitro methane gas values were
investigated when different silage additives were added to barley, triticale and ryegrass forage crop
mixtures at different mixing ratios grown as winter catch crop in Adiyaman province of Turkey. In the
study, control group silages was not recieved any additives, while treatment groups silages prepared by
addition of homofermentative lactic acid bacteria, heterofermentative lactic acid bacteria, 0.2% molasses
and 0.2% fructose. In the study, IVOMS, ME and in vitro CH4 values of silages were found to be similar
(p>0.05). While the lowest pH value was determined in the control group among the silage groups, the
highest value was obtained from the silage prepared with the addition of 0.2% fructose. It was observed
that the ammonia nitrogen (NH3-N/TN) value of the silages were increased with homofermentative lactic
acid bacteria addition and decreased with addition of 0.2% molasses (p=0.000). The highest amount of CO2
was detected in the control group, while the lowest value was determined in the silage group to which
homofermentative lactic acid bacteria were added (p=0.00). The highest value in terms of lactic acid content
was determined in the control group, while the lowest was determined in the silage group with 0.2%
fructose. When the acetic acid contents of the silages were examined, it was observed that all additives
decreased the acetic acid contents of the silages compared to the control silage (P=0.001).

Keywords: Fructose, heterofermentative, homofermentative, molasses, silage
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INTRODUCTION

Meeting the quality, cheap and
regular roughage requirement is the most
important problem to be solved for the
development of Turkey’s livestock
production sector. In addition to
suitability of roughage utilisation to
animal feeding physiology, high quality
and cheap roughage will decrease the
concentrated feed requirement, which is
more  expensive  (Ozkan, 2019).
Roughage such as green grass, dry
roughage and silage feeds increase
profitability of animal production
enterprices as they do not burden in
terms of cost (Algicek et al., 1995;
Bilgen et al., 1996). In silage production,
it is important to produce alternative
silage materials to maize crop to prepare
silage. Due to the difficulties
experienced in the preparation of silages
of leguminous forage crops, which are
rich in protein (high buffering capacity,
low fermentation quality, etc.), some
meadow grasses with carbohydrate-rich
content can be grown as a mixture with
grasses. Thus, a silo feed rich in energy,
crude protein and mineral substances can
be obtained. In recent years, ryegrass
production has started in Turkey,
especially in the Marmara, Aegean and
Mediterranean regions, where the
climate and soil conditions are available.
The ryegrass species, which is mostly
given to ruminants as fresh after mown
or fed by grazing, is also used by making
hay or silage (Ozkul et al., 2012). It was
determined that silage of cut Ryegrass in
the form of bale silage and haylage has
similar values, bale silage is better than
hay in terms of feed efficiency, and there
is loss of value in terms of protein and
energy when stored as hay (Mc Cormick
et al., 1998). The use of barley, triticale
and ryegrass as silage is not very
common yet. Mixed cropping of barley,
triticale and ryegrass in fallow fields and
their utilization as silage may be one of
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the important alternatives in eliminating
the quality forage deficit. In this study, it
was aimed to determine the effects of
barley, triticale and ryegrass forage crop
mixtures grown as winter catch crop in
Adiyaman (Turkey) on some silage
quality properties, IVOMS, ME and in
vitro methane gas formation by in vitro
gas production technique.

MATERIAL and METHODS
Study design and silage preparation
Mixtures of barley, triticale and
ryegrass (50%, 25%, 25%) plants were
used as silage raw material in the study.
The silage material was obtained from
the field of a farmer who cultivates
roughage in Adiyaman province and
obtains 35-40 tons of fresh silage per
hectare, and was obtained by shredding
it with the help of a 5-8 cm silo truck. In
order to ensure homogenization in all
prepared silage groups, 10 ml/kg
distilled water was added to the silages.
The total lactic acid bacteria (LAB)
count in the fresh silage material was
determined by the method reported by
Giliney and Ertirk (2020) as three
replications for each group according to
the tempo automatic bacterial counter
test method. The buffering capacity (BC)
of fresh barley, triticale and ryegrass
used in the study was determined
according to the method reported by
Playne and McDonald (1996). Barley,
triticale, ryegrass mixtures prepared
without additives in the study constituted
the control group, while silages prepared
by adding homofermentative lactic acid
bacteria ((Pioneer®, USA) (1x10°
cfu/gr)), heterofermentative lactic acid
bacteria ((Pioneer®, USA) (1x10°
cfu/gr)), 0.2% molasses (w/w) and 0.2%
(w/w) fructose formed the treatment
groups. Used homofermentative lactic
acid bacteria were included
Lactobacillus plantarum DSM 18112,
Lactobacillus plantarum DSM 18113,
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Lactobacillus plantarum DSM 18114,
Lactobacillus plantarum ATCC 55943,
Enterococcus faecium ATCC 55593,
Enterococcus faecium ATCC 53519
strains. Used heterofermentative lactic
acid bacteria were included
Lactobacillus buncheri ATCC PTA-
2494 strain. Each trial group of silages
was compressed into 1.5 liter glass jars
with five replications, and were siled up
in an airtight manner. Silages were
stored at room temperature for 60 days in
a dark environment.
Fermentation profile analysis

The silages were opened at the
end of the 60-day fermentation period,
then 3-5 cm of the top part of the jars was
discarded, 100 ml of distilled water was
added to the homogeneously taken 25 g
silage sample and shredded for two
minutes with the help of a blender, the
pH value of the crushed silage liquid was
rapidly measured with a pH meter
(WTW 7310) (Polan et al., 1998). The
liquid in the blender was filtered and
taken into 10 ml tubes, 0.1 ml of 1M HCI
was added to the samples to be analyzed
for ammonia nitrogen, and 0.25 ml of
25% metaphosphoric acid was added to
the samples to be analyzed for lactic acid
and volatile fatty acid. and stored in deep
freezer until analysis. According to the
method reported by AOAC (1990), the
ammonia nitrogen ratio (NH3-N/TN, %)
values in the total nitrogen (TN) content
of the silages obtained; lactic acid and
volatile fatty acids (butyric, acetic and
propionic acid) concentrations were
determined using a high pressure liquid
chromatography device (HPLC)
according to the method reported by

Suzuki and Lund (1980). For this
purpose, high performance liquid
chromatography (HPLC) device

(Shimadzu L.C-20 AD HPLC pump,
shimadzu SIL-20 ADHT Autosampler,
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Shimadzu SPD M20A Detector (DAD),
Shimadzu cto-20ac Columum oven,
Icsep Coregel (87H3 colon)) was used.
The aerobic stability values of the
obtained silages were made according to
the method reported by Ashbell et al.
(1991). The dry matter (DM), ash, and
crude protein (CP) analyzes of the
silages obtained with barley, triticale,
ryegrass used as silage material in the
study were conducted according to
AOAC (1990); ADF and NDF analyzes
were performed according to Van Soest
etal. (1991). Raw nutrient analyzes were
carried out after the silage materials and
the obtained silages were dried at room
temperature and then ground in a
laboratory mill (Simsek Laborteknik) to
pass through a 1 mm sieve. The
digestibility (IVOMS), ME and in vitro
CHa contents of the silages obtained in
the study were determined according to
the method reported by Menke et al.
(1988), with five replications for each
sample.
Statistical analysis

The data obtained at the end of
the research were evaluated with one-
way analysis of variance (OneWay
Anova). Duncan multiple comparison
test was used to compare group means.
For this purpose, SPSS (1991) package
program was used. Level of significance
was taken as P<0.05.
RESULTS

The nutrient contents of barley,
triticale and ryegrass mixtures (BTR)
used as silage material in the research are
given in Table 1. The total number of
LAB, BC, DM, ash, CP, ADF, NDF,
IVOMS, and ME values of the BTR
mixture plants used as silage material in
the study were were determined as 4.107
cfu/gr, 260meq kg/DM, 34.01%, 6.75%,
7.74%, 36.82%, 49.26 and 7.32%,
respectively.
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Table 1. Raw nutrient contents of barley, triticale, ryegrass mixtures used in the study

Total LAB BC DM Ash CP ADF NDF OMS ME
Count
BTR 4.107 kob/g 260 34.01 6.75 7.74 36.82 60.64 49.26 7.32

BTR: mixture of barley, triticale and ryegrass, BC: Buffering capacity (meq kg/DM), DM: Dry matter, %; Ash, DM%;
CP: Crude protein, DM%; ADF: Acid detergent insoluble fiber, %DM; NDF: Neutral detergent insoluble fiber, %DM;
IVOMS: In Vitro Organic matter digestion, ME: Metabolic Energy

The nutrient contents and IVOMS, ME,
and in vitro CHs values of silages
prepared by adding homofermentative
and heterofermentative lactic acid

bacteria, fructose and molasses to barley,
triticale and ryegrass mixtures used as
silage material in the study are given in
Table 2.

Table 2. Nutrient content and IVOMS, ME and CH4 values of silages prepared by adding
various additives to cereal forage plant mixtures

Grups DM Ash CP ADF NDF IVOMS ME CHaml/g
Control 4116 6.84 8.44 37.062 62.45? 50.02 7.43 22.94
Heterofermentative LAB ~ 40.159  6.90 8.40 37.54*  61.72° 5158 7.57 25.64
Homofermentative LAB 40.54° 6.74 8.37 37.522 62.392 49.41 7.22 24.12
0.2% Molasses 44.12%  6.62 8.16 36.45° 61.44P 50.27 7.47 25.24
0.2% Fructose 41.425 6.90 8.47 37.392 61.34P 50.55 7.50 25.64
SEM 0.288 0.038 0.052 0.10 0.108 0.34 0.061 0.48

P Value 0.00 0.089 0.407 0.001 0.000 0.407 0.465 0.322

abed: \alues with different letters in the same column were found to be different (P<0.05); DM: Dry matter, CP: Crude
protein, ADF: Acid detergent insoluble fiber, % DM; NDF: Neutral detergent insoluble fiber, % DM, IVOMS: In Vitro
Organic matter digestion, ME: Metabolic Energy (MJ/kg DM), CHa4: In Vitro methane gas (ml/g).

When Table 2 is examined, DM values
of silages obtained by addition of 0.2%
molasses increased compared to the
control group, while DM values
decreased with the addition of
homofermentative and
heterofermentative  LAB  additives
(P=0.00). In the study, the ash and CP
values of the silages prepared with the
addition of various additives was not
changed (P>0.05). ADF values were
found to be lower (P=0.001) with the
addition of 0.2% molasses, and lower
than the value obtained from the control
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group silage with the addition of
heterofermentative, 0.2% molasses and
0.2% fructose (P=0.00). In the study,
IVOMS and ME and in vitro CH4 values
of silages obtained by adding various
additives were found to be similar when
compared with silage without additives
(P>0.05). Fermentation characteristics of
silages prepared by adding
homofermentative and
heterofermentative LAB, fructose and
molasses to barley, triticale and ryegrass
forage plants used as silage material in
the research are given in Table 3.
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Table 3. Fermentation characteristics of silages prepared by adding various additives to cereal feed plant

mixtures
Grups pH NHs N/TN CO2 LA AA LA/AA
Control 3.73¢ 5.53 5,192 27.842 9.80¢ 2.848
Heterofermentative LAB ~ 3.83° 5.22b 1.37¢ 20.75P 9.24° 2.24°¢
Homofermentative LAB 3.80P 5.60? 1.36° 18.65° 6.29¢ 2972
0.2% Molasses 3.81° 4.38¢ 1.40¢ 18.89° 7.45¢ 2.54°
0.2% Fructose 3.862 5,272 2.420 7.22°¢ 2.61°¢ 276
SEM 0.00 0.99 0.30 1.62 0.60 0.07
P Value 0.000 0.000 0.000 0.000 0.000 0.000

abed: values with different letters in the same column were found to be different (P<0.05); NHs-N/TN: Ammonia
nitrogen, COz2: Carbon dioxide g/kg DM, LA: Lactic acid g/lkg DM, AA: Acetic acid g/kg DM.

In the study, the lowest pH value
(3.73) of the silages prepared with
various additives was determined in the
control group, and the highest pH value
(3.86) was obtained from the silage
prepared with the addition of 0.2%
fructose. The CO2 production amounts of
the silages varied between 1.36-5.19
g/kg DM. The highest CO2 value (5.19
g/kg DM) was determined in the control
group. When the NHs N/TN values of the
silages were examined, it was seen that
homofermentative LAB added silages
increased compared to control silages
and decreased in silages prepared with
0.2% molasses addition (p=0.000). In
terms of lactic acid value, which is one
of the fermentation criteria, the LA
content of the added silages was found to
be low. The highest lactic acid content
(27.84 g/kg DM) was found in the
control group, while the lowest (7.22
g/kg DM) was found in the 0.2% fructose
group. When the acetic acid contents of
the silages were examined, it was
observed that the acetic acid values of
the silages with all additives were
reduced compared to the control silage
(P=0.001). The highest acetic acid
content (9.8 g/lkg DM) was obtained in
the control group, and the lowest acetic
acid value (2.61 g/kg DM) was obtained
from the 0.2% fructose group. When the
LA/AA ratios of the silages were
examined, the highest LA/AA ratio
(2.84) was obtained from the control
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group silage, while the lowest LA/AA
value (2.24) was obtained from
heterofermentative LAB added silages
(p=0.000).

DISCUSSION and CONCLUSION
The DM contents of silages
prepared by adding homofermentative,
heterofermentative LAB, molasses and
fructose to mixtures of barley, triticale
and ryegrass at different rates were found
to be in the range of 40.15-44.12%.
Considering the DM contents, it was
observed that the DM contents increased
significantly in the silage group (0.2%)
with molasses addition compared to the
control group. The increase in the DM
content of the silage groups prepared by
molasses addition may be due to the high
DM content of the molasses added to the
silage. The literature regarding the
addition of molasses resulting with
increase in DM content of silages also
supports these findings (Bingdl and
Baytok 2003; Bingol et
al.,2009;Seydosoglu and Gelir 2019a;
Seydosoglu 2019b; Seydosoglu and
Gelir 2019). The ADF and NDF contents
of the silages prepared in this study were
found to be significantly lower in the
molasses added group compared to the
control group (p<0.05). This decrease is
attributed to the decrease in the amount
of ADF and NDF in the silage by
increasing the amount of lactic acid
bacteria, which is one of the anaerobic
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bacteria of molasses added to the silage
by Bolsen et al., (1996). On the other
hand, Bingdl et al.,(2003) stated in their
study that 6% molasses additition to
barley and sainfoin mixed silage
significantly reduced silage ADF and
NDF values compared to the non-added
group, and this decrease was due to the
low ADF and NDF content of molasses
(Bingdl et al; 2009). These reports
support the results obtained from this
study. IVOMS, ME and in vitro CH4
contents of the silages were found to be
similar to the control group (p>0.05).
Bing6l et al., reported that the silages
prepared by adding different levels of
molasses to the barley and sainfoin
mixture had significantly  higher
digestibility compared to the control
silage. Tabioka et al., (1991) reported
that molasses additive increased the
digestibility values of silage in a study
they conducted by addition of molasses
to barley. They attributed the increase of
IVOMS and ME values of silages
prepared by adding molasses, to the
degradation of ADF and NDF and thus
to the increase of digestibility values of
molasses. The lowest pH value (3.73) of
the silages obtained by adding
homofermentative LAB,
heterofermentative LAB, molasses and
fructose to mixtures of barley, triticale
and ryegrass in different ratios was
determined in the control group, while
the highest pH value (3.86) was obtained
from silage prepared by adding 0.2%
fructose. Filya et al. reported that the pH
value was between 4.5, 3.8 and 3.8 in the
control, LAB and LAB+enzyme groups,
respectively, in a study where they
examined the effects of LAB and
LAB+enzyme inoculants on the
sorghum plant they harvested and
ensiled during the milk dough period
(Filya et al., 2001). It was reported by
Ergiin et al. that, the pH value of silage
is one of the most important factors
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affecting silage fermentation, the most
suitable pH range for the development of
LAB that grows in an acid environment
is 3.8-4.2, and bacteria that cause
deterioration and decay can not survive
in silage with a value in this pH range
(Ergiin et al., 2013). In this study, it was
determined that silage NHs-N value
increased in homofermentative LAB
added silages and decreased in silages
prepared with 0.2% molasses addition
(p=0.000). In the study, it is observed
that molasses additive has a positive
effect on silage fermentation and reduces
proteolysis. Bing6l et al. determined that
the NHs-N value of the silages they
prepared by adding 4% and 6% molasses
to the barley forgae and sainfoin mixture
decreased, which supports the results
obtained in this study (Bingdl et
al.,2009). Dolezal et al.(2005) reported
that the addition of 5% and 7% molasses
to lupine silage increased the silage
fermentation quality and decreased NHzs-
N values. Carpintero et al. (1979),
reported that the silage %NHs-N/TN
value should be lower than 11% in order
for silages to be evaluated in the good
quality silage class. The amount and
composition of pH, NH3-N and organic
acids (acetic acid, butic and lactic acid)
formed during silage fermentation
determine the quality of fermentation.
Especially silages with low pH and NHs-
N amounts and high lactic acid/acetic
acid ratios can be considered as well-
fermented silages (Filya et al., 2001). It
is known that yeasts in the silage
environment in the aerobic period
intensively produce COq. In this study,
the CO2 values of the silages prepared by
adding various additives were found to
be low. This can be explained by the fact
that the dominant LAB in the doped
groups produces metabolites that inhibit
the proliferation of aerobic bacteria and
yeasts, especially in the silage medium.
In this study, the differences between the
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groups in terms of IVOMS and ME and
in vitro CHa4 values of silages obtained
by adding various additives were not
found statistically significant when
compared to silage without additives.
Giiler et al. (2019), reported that
probiotics added to maize silage had no
effect on in vitro organic matter
digestion and methane gas production,
which supports the current study (Giiler
et al. 2019). In terms of silage lactic acid
value, which is a fermentation criteria,
the highest lactic acid content was found
in the control group, while the lowest
value was determined in the 0.2%
fructose group. When the acetic acid
contents of the silages were examined, a
decrease was observed in the acetic acid
contents of all silages with added
additives compared to the control silage.
The highest acetic acid value was
obtained from the control group, and the
lowest acetic acid value was obtained
from the 0.2% fructose group. When
LA/AA was examined, the highest
LA/AA value was obtained from the
control group silage, while the lowest
LA/AA value was obtained from the
silage supplemented with
heterofermentative lactic acid bacteria.
Homolactic fermentation is reported
when the LA/AA ratio in silage is greater
than 3.0, and heterolactic fermentation
occurs when the LA/AA ratio is less than
3.0 (Zhang et al., 2015). In this study, the
lowest LA/AA ratio was observed in the
heterofermentative LAB supplemented
group, and the highest LA/AA ratio in
the homofermentative LAB
supplemented groups, which was in
agreement with the literature reports.
Compared with the control group, the
low LA/AA ratio in heterofermentative
and molasses additives indicates that
heterolactic LAB fermentation occurs in
silages. When silages are exposed to
oxygen, the amount of acetic acid
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produced by heterolactic LAB
fermentation or enterobacteria increases
and has an inhibitory effect against
microorganisms that cause silage to
deteriorate. It also prevents the growth
and activity of yeasts, reducing CO:2
production and improving aerobic
stability values (Ali et al., 2020). In
addition, when heterofermentative LAB
formed in barley-triticale and ryegrass
mixtures are examined in terms of acetic
acid and LA/AA values in this study, it
is thought that they evaluate molasses
additive better than fructose, with high
acetic acid and low LA/AA ratio. As a
result, it was concluded that 0.2%
molasses additive used in barley, triticale
and rygress mixed silages reduced
proteolysis by lowering the ammonia
nitrogen of the silages, and improved
aerobic stability by reducing the amount
of COa..
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Abstract

This article sheds light on Morocco and Turkey’s economies before and after the free trade
agreement, explaining the reasons that prevented Morocco from benefiting from the FTA of 2006. This
topic constitutes one of the most important agreements and got huge media attention, especially in Morocco.
Morocco has always been an important country for Turkey and has managed to maintain its significance
over the years. Additionally, it must be emphasized that the Kingdom plays a critical role in developing
commercial and economic relations with the countries of the region and the continent of Africa in general.
The free trade agreement between these two countries was signed in Ankara on April 7, 2004, and entered
into force at the beginning of 2006. Accordingly, this article will demonstrate the Moroccan economy as
well as the Turkish economy, compare both countries’ economies before and after the FTA of 2006, and
show the history of their bilateral relationship. The importance of this study lies in its ambitious attempt to
comprehend and explain why this FTA is not benefiting Morocco as much as was expected.
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INTRODUCTION

Internationalization tends to
involve spreading across national
boundaries. It is a method of increasing
participation in international activities
and adapting a firm’s operations to the
international environment. This
procedure has become mandatory for
businesses in recent years. Apart from
the fact that globalization is expanding
managers' mentalities, enlarging their
geographical horizons, and increasing
awareness of international opportunities,
countries need to trade to increase their
independence and connection, and they
need to increase international commerce
to face increasing  competition.
Countries, on the other hand, need to
look for opportunities in international
markets and build diplomatic ties and
trade deals with each other. Economic
integration has long been viewed as an
instrument for boosting economic
growth and stimulating trade (Wilcox,
2022). By gradually and sometimes
completely eliminating trade barriers, it
encourages openness and  creates
opportunities beyond borders and
nations, resulting in an increase in trade
flows among countries (Wilcox, 2022).
Morocco has slowly opened up its
economy to the global market over the
last ten years, gradually lowering tariffs
and reducing international exchanges.
By entering into preferential trade
agreements with regional and bilateral
trading partners, Morocco has enlarged
and diversified its economic and
trading relations, making a contribution
to the world trading system's integration
as a result, the value of exports and
imports increased from less than 40% of
GDP in 1995 to more than 60% of GDP
in 2014 (Walkenhorst, 2006). Morocco's
geographical position and political
stability provide the country with a new
source of economic growth. Morocco's
location and political stability give the
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nation a new source of development. The
country is developing a partnership with
strong economies such as China, Europe,
and the Middle East. After the 2000s,
Turkey started to turn its face toward the
Middle East and Africa, especially
towards places that have an important
meaning in  Turkey’s  historical
subconscious, and worked to improve its
connections  with  those  countries.
Morocco and Turkey both signed a free
trade agreement that allows Moroccan
industrial products to enter the Turkish
market immediately, while customs
taxes on products imported from Turkey
are phased out during the first decade.
The deal covers non-agricultural goods
and is based on common approaches.
The Republic of Turkey and the
Kingdom of Morocco signed a free trade
agreement in 2006. Recalling their
commitment to actively participate in the
economic integration process in Europe
and the Mediterranean Basin, and
expressing their willingness together to
search out ways to strengthen this
process. According to the Moroccan
Ministry of Trade, the agreement with
Turkey has caused controversy since
2006. Since the agreement was
implemented, the trade balance between
the two countries has largely been in
deficit. The Moroccan government
expressed concerns about the agreement
in 2019, claiming that it had harmed the
Moroccan economy.
Moroccan  economy
relations

Morocco is a country located in
North Africa with access to the
Mediterranean Sea in the North and the
Atlantic Ocean in the West. The country
has land borders with Algeria in the east,
the Moroccan (western) Sahara in the
south, and Spain in the west. It also has
land borders with Spain. Morocco is a
melting pot of indigenous Berber,
African, Arab, and European elements. It

and trade
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is one of Africa's most developed
countries. Due to its geographic location
and proximity to Europe, the kingdom
has been able to accommodate its
cultural variety in a stable and politically
inclusive system. By being the only
constitutional monarchy in North Africa,
the kingdom has strengthened its
position as an international trade hub by
liberalizing its economy and attracting
foreign investment (The Report:
Morocco, 2018). If the country can
maintain its delicate balancing act of
providing internal freedoms and
opportunities while maintaining
security, it will continue to be a major
regional power. Morocco's economic
and security relations have grown
stronger not only with the EU but also
with the Gulf States and China (The
Report: Morocco, 2018). Morocco’s
economy is built on heavy investment
and consumption. Household
consumption accounts for 60% of the
GDP and investments for 30%, which
represents one of the highest figures in
the world. According to Trading
Economics global macro models and
analysts expectations, Morocco's GDP is
projected to trend around $122 billion,
and GDP per capita is projected to trend
around $3350.00 in 2022 (Trading,
2022). The official currency of Morocco
is the DIRHAM (DH), issued by Bank
Al-Maghrib, the Central Bank of
Morocco, with an actual exchange rate of
1 USD =9.39 DH. Over the last 10 years,
the exchange rate has been constant,
always between 8 and 10 dirhams for
every dollar, which makes the currency
stable. In general, the openness strategy
is similar to economic growth and
contributes to the country's employment
problem. Morocco has been pursuing an
economic liberalization policy since the
mid-1980s, which has resulted in the
country's engagement in international
exchanges and investment patterns.

581

Morocco's openness  strategy  was
implemented under King Mohammed
VI's leadership, with work to change
business operations, provide good
protection to private operators, introduce
new laws, encourage investment, and
simplify administrative procedures such
as customs transactions and enterprise
creation (Ouaha, 2021). Morocco has
reduced its dependence on phosphate
exports in recent years and has
established itself as an agricultural
producer and exporter, as well as a
growing tourist destination. On the other
hand, low labor productivity and high
wages limit its competitiveness in basic
manufactured goods such as textiles.
Morocco is dependent on imported fuels
and the necessity of food imports can
increase significantly in drought years,
as happened in 2007. Morocco has a
structural trade deficit, but this is usually
offset by large revenues from tourism-
related services and large inflows of
remittances from expatriates. The
country usually has a small surplus in the
current account (Ouaha, 2021). The
Moroccan Ministry of Foreign Trade
(MCE), in collaboration with other
ministries and government
organizations, is drafting trade policy
regulations. A majority of the members
of the two chambers is required for the
adoption of any draft or proposed law.
According to Moroccan law, priority
over domestic law is granted to foreign
legal instruments, such as WTO
agreements. The signing of treaties,
which are subject to the necessary
constitutional amendments,  affects
constitutional provisions to be adopted
before their ratification. The
Constitution, laws, decrees, orders, and
internal measures represent the current
hierarchy of regulations. (World Trade
Organization, 2007). The EU and
Morocco established a free trade area as
part of the EU-Morocco Association
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Agreement External Link, signed in
1996, which entered into force on March
1, 2000. The European Union and
Morocco also signed a deal that made
more trade in agricultural products,
processed agricultural products, and fish
and fisheries products even more free.
This agreement came into effect in
October 2012 Industrial products are
completely liberalized, and agricultural
products have a substantial amount of
market opening. Both parties agreed to a
protocol  establishing a  Dispute
Settlement Device Document, which
was signed in 2012 and went into effect.
The negotiations for a Deep and

Comprehensive Free Trade Area
(DCFTA) began in 2013. An
independent contractor prepared a
Sustainability ~ Impact  Assessment

Document to accompany the start of
negotiations. The most recent round of
negotiations took place in April 2014,
after which negotiations were put on
hold at Morocco's request (The EU and
Morocco, 2020). On July 19, 2019, an
amendment to the protocols of the EU-
Morocco  Association  Agreement
External Link went into effect, extending
the Association Agreement's tariff
preferences to products originating in
Morocco’s Sahara. The European
Commission published a Staff Working
Document on the implementation of the
agreement in December 2020. The report
showed that the agreement is being
implemented smoothly and that it is
benefiting Morocco's Sahara and its
citizens in terms of exports, economic
activity, and employment. The EU has
been invited to  discuss the
modernization of trade and investment
relations with Morocco in 2021 as part of
the new EU Trade Policy Review
Document, in order to better adapt them
to today's challenges (The EU and
Morocco, 2020). France is Morocco's
most important trading partner in terms
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of both imports and exports, accounting
for more than 60% of the foreign direct
investment in the country. Morocco has
established itself as a major source of

low-cost labor for European
manufacturers, as well as a major
commercial transshipment point for

goods passing through the Gibraltar
Straits. Moroccans' fluency in French
has led to the establishment of service
operations in  Morocco by French
banking and call-center companies. In
October 2007,  the President  of
France, Nicolas Sarkozy, traveled to
Morocco on an official state visit to King
Mohammed VI Sarkozy  was
accompanied by 70 top French business
executives as he announced contracts
worth billions of dollars for French
companies in Morocco. Morocco has a
long history of steady and friendly
relationships with the United States. It
was the first country to acknowledge the
United States in 1777, and it has become
a significant ally of the US in the Middle
East and North Africa for centuries
(MENA). Morocco signed a free trade
agreement with the United States in 2004
and it came into force in 2006. The FTA
was intended to support the reforming
process and provide good opportunities
for growth by boosting trade and
investment (Hufbauer.G.C & Brunel.C,
2009). The FTA gave Moroccan
businesses access to new markets and
raised the possibility of more investment
from the United States and other
countries as commercial laws improved.
Additionally, it  supported the
government's initiatives to change the
economy. (Hufbauer.G.C & Brunel.C,
2009). In support of both Morocco's
changes and the application of the FTA,
the United States provides support to
Morocco from three main sources: the
UsS agency for international
development; the  Middle East
Partnership Initiative (MEPI); and the
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Millennium  Challenge  Corporation
(MCC). The implementation of the FTA
is strongly connected with US economic
support to Morocco (Malka, H &
Alterman, J. 2006). Morocco is one of
the few countries that have a free trade
agreement with Europe and a free trade
agreement with the USA, which gives
Morocco free access to two of the most
important markets in the world.
Morocco's trade under free trade
agreements (FTASs) accounts for the
majority of the country's total trade
(more than two-thirds of exports and
imports are to or from these countries).
With a massive share of the market, the
agreement with the European Union
remains the most important free trade
agreement. Between 2000 and 2018,
exports that benefited from this
agreement totaled $10.71 billion. In
terms of market share, we can see that
Morocco's exports to the EU fell from
67% between 1995 and 1999 to
63% between 2000 and 2018. On the
import side, we note an economic
decline in the share of European
countries with a ratio of 53%. The
agreement with the Arab Free Trade
Area represents the second dominant
group in the trade carried out within the
framework of FTAs. With a very small
share of trade conducted under FTAs, the
agreement with the Arab Free Trade
Area represents the second most
important group in trade conducted
under FTAs, after the agreement with the
European Union (0.04 for exports and
0.11 for imports in the period from 2000
to 2018). Just before the agreement with
Turkey, the agreement with the United
States comes in third. For all the free
trade agreements signed by Morocco, it
IS noticeable that the level of exports
during the periods 1995-1999 and 2000
2018 decreased, and, on the other hand,
imports increased. Over time, the latter
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outperformed exports, reaching 74%
(Saadallah & Outtaj, 2021).
Turkish economy and trade relations
Turkey 1is a transcontinental
country with Ankara as its capital and
Istanbul as its most populated city.
Turkey shares its border with Georgia to
the northeast, Syria to the south, Greece
and Bulgaria to the northwest, Iran,
Azerbaijan, and Armenia to the east, and
finally Irag to the southeast. Turkey's
economic and social progress has been
outstanding since the early 2000s,
resulting in increasing employment and
incomes and elevating the country to an
upper-middle-income country.
Throughout this period, Turkey has
become increasingly urbanized while
maintaining solid macroeconomic and
fiscal policy frameworks, opening up to
foreign trade and finance, and aligning
many laws and regulations with
European Union (EU) norms. In the last
few years, the country has suffered some
instability in its currency, as well as
democratic backsliding and an increase
in corruption. Even with that, Turkey is
still one of the biggest economies in the
world and is continuing to prove its
power (EconomicNewbie.2021). The
Turkish economy grew 9.1% year-on-
year in the 4th quarter of 2021,
surpassing market predictions of 9%.
Household consumption increased by
21.4% over the previous year, while net
foreign demand boosted GDP growth, as
exports increased by 20.7% and imports
increased slowly by 2.6%, while
government spending fell (-1.7 percent
vs 7.1 percent) and gross fixed capital
creation fell at a slower rate (-0.8 percent
vs 1.9 percent) (Taborda, 2022).
Turkey's currency has lost more than
48% of its value over the last year as
Erdogan, the president of Turkey, has
maintained his policy of avoiding rate
rises despite sky-high inflation. Turkey's
foreign exchange reserves have been
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progressively decreasing, and Turks
earning salaries in the lira are
increasingly unable to afford basic items
as their prices continue to rise. The
situation in Russia and Ukraine
escalated, resulting in a rise in
commodity prices and significant selling
pressure in the stock markets. The
Turkish Lira has been showing signs of
weakness since 2020, given Turkey's
strong reliance on imported energy. This
move was made in response to Turkey's
annual inflation rate rising to a two-
decade high of 54%. The most recent
economic and banking sanctions
imposed on Russia have also dampened
the recovery of Turkey's tourism
industry (Taborda, 2022). Turkey, the
country that divides Southeastern
Europe and Southwestern Asia, has
historically been an important hub for
transcontinental trade. Turkish exports
are diverse, ranging from natural
resources and low-value-added products
such as metals, precious stones, energy,
clothes, and food to high-value-added
goods like automobiles and machinery.
However, exports continue to be highly
dependent on Europe. Meanwhile, a
substantial trade deficit is generated by
energy and high-value-added imports.
Except for a brief period of liberalization
between 1950 and 1953, Turkey adopted
a strategy of progress through inward-
oriented import-substitution
industrialization (ISI) combined with
strong government intervention for half
a century, from the 1930s to the
beginning of the 1980s. By creating
public ~ businesses and  placing
restrictions on trade and financial flows,
the government had a significant role in
the economy. Turkey's economic
policies were described as
interventionist and protectionist from the
early 1930s until the early 1980s. As a
result, policies were created primarily to
protect domestic  industry  from
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international  competition and to
strengthen government control over
resource allocation and the production of
goods (Utkulu, 2001). Turkey is both a
candidate and negotiating country to join
the EU and an associate partner of the
Union. The customs union between
Turkey and the EU, established on
December 31, 1995, is based on the
association relationship between both
Turkey and the European Economic
Community (EEC). The 1963 Ankara
Agreement created an association
between the parties, the last stage of
which was based on a customs union that
would be slowly built by following steps.
The Additional Protocol of 1970 defined
the timing and requirements of the
transition phase leading to the customs
union by steadily raising customs duties
and quantitative barriers in the trade of
industrial goods between the parties and
defining Turkey’s alignment to the EU’s
Common Commercial Policy (CCP) and
Common  External Tariff (CET)
(CIGDEM, 2018). Germany and Turkey
have extensive and close relations, which
are facilitated by the approximately three
million people of Turkish origin who live
in Germany. However, bilateral ties are
strained in light of Turkey's restrictive
domestic policies, particularly in light of
the growing number of German nationals
arbitrarily detained or forbidden from
leaving Turkey since 2017. In 2020, the
eastern Mediterranean crisis strained the
EU's relations with Turkey. Germany is
making a concerted effort to deescalate
the  situation in  the  eastern
Mediterranean. Germany is Turkey's
main trading partner and one of the
largest foreign investors in the country.
Bilateral trading was worth 36.6 billion
euros in 2020. During the first three
quarters of 2021, it increased. However,
imports from Germany fell significantly
in the fourth quarter due to the lira's
collapse. In Turkey, there are over 7,500
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German or Turkish businesses with
German equity participation. The Joint
Economic and Trade Commission,
established in 2018, and the German-
Turkish  Energy Forum serve as
platforms for communication between
Turkish and German authorities and

business leaders. Travel restrictions
imposed by the COVID-19 outbreak
aside, Turkey is a popular tourist

destination for Germans (Amt, 2022). In
addition to sharing common interests,
beliefs, and history, Turkey and Italy
maintain  bilateral relationships in
foreign trade. In terms of international
trade problems, these cornerstones allow
for close cooperation. Customers have
similar  incentives,  desires, and
objectives to purchase products and
services in transactions since people of
both  countries are known as
Mediterranean Sea people. Furthermore,
close diplomatic ties allow both
countries to increase their trade
facilitation with one another. The
economy and commercial areas have
been positively affected by constructive
politics and diplomacy between the
governments of Turkey and Italy. Italy is
Turkey's  second-largest  European
trading partner after Germany, and its
fifth-largest world trade partner after
China, Germany, Russia, and the United
States. However, statistics and studies
prove the connection between countries,
which is expected to grow in the coming
years. Even if there are certain
reductions, such as in 2009, 2012, and
2015, the value of Turkish exports to
Italy generally increases year after year.
The amount begins at $5.6 billion,
accounting for 7.6% of total exports. By
the end of 2008, the value had risen to
$7.8 billion. There is a three-year pattern
between 2009 and 2015, with one year of
regression and two years of growth.
Following that, exports went up a lot
from 2016 to 2018, reaching $9.5 billion
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in just two years. Italy’s imports played
a significant influence on Turkey's
foreign trade, especially between 2005
and 2012. Following an exceptional gain
in 2012, the overall number of exports
peaks at $13.5 billion, up from $7.5
billion with a 6.5% ratio to imports.
However, since that year, things have
changed. Italian imports have lost their
importance in the Turkish economy
(CANBULAT, 2020). The United
Kingdom is essential to Turkey's
economic development. According to
2019 data, the UK ranks second among
countries to which Turkey exports the
most goods and ninth among countries
from which Turkey imports the most
goods. Apart from being a significant
market, the United Kingdom is a highly
valued trading partner in a variety of
sectors in Turkey (Ozyegin & Oksiiz,
2021). Turkey’s main exports to the UK
are gold, fabricated textile articles,
clothes, electrical and non-electrical
machinery, motor vehicles and parts,
iron and steel products, and insulated
wires, cables, and other electrical
conductors. The United Kingdom's
primary exports include diesel and semi-
diesel engines, vehicles, tramp iron and
steel, their ingots, and medicinal and
pharmaceutical materials for care and
protection Between 2002 and 2019,
direct investments from the UK to
Turkey totaled $11,120,000. During the
same period, direct investment from
Turkey into the UK reached 2,969,000
USD (Ozyegin & Oksiiz, 2021). On
December 29, 2020, the UK signed a free
trade agreement (FTA) with Turkey, a
development that allows for continuity in
terms of bilateral commercial relations
from January 1, 2021, onwards, the date
on which the UK’s Brexit transition
period ended. The  UK-Turkey
agreement changed the customs union
into a traditional free trade agreement.
This means that goods must be
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manufactured by one of the parties in
order to be duty-free. One of the
agreement's  modifications is the
conversion of the tariff commitment
from Euro to Sterling. The second
amendment  eliminates  agricultural
tariffs in order to avoid
disrupting Turkish agricultural exports.
Thirdly, a single tariff plan has been
agreed upon to replace several tariff
programs in trade between the two
countries. Additionally, tariff rate quotas
have been changed ( Ataman, 2021). The
partnership between the US and Turkey
dates back several decades. The factors
that drove the United States to make
significant defense and economic
investments in Turkey during the Cold
War have changed with the dynamics of
both nations as well as the local,
regional, and international
environments. Another shift has been
Turkey's reduced reliance on material
support from the United States and its
increased assertiveness as a foreign
policy actor, particularly in the Middle
East and  within international
organizations like the United Nations
and the G-20, where it is scheduled to
take the rotating presidency of the group
every year in 2015 (Zanotti, & Thomas,
2014). In 2019, Turkey was the 28th
largest export market and the 32nd
largest supplier of goods to the United
States. Turkey is the world's 7th biggest
importer of US oil and natural gas and is
an emerging regional energy hub. The
United States' main export categories to
Turkey are aircraft, mineral fuels, iron
and steel, machinery, and optical and

medical instruments. Machinery,
vehicles, carpets and other textile
coverings, precious metals, stone,

plaster, and cement are the top import
categories from Turkey. Manufacturing,
wholesale trade, finance, and insurance
account for the vast majority of reported
US direct investment in Turkey.
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Relationship between Morocco and
Turkey

North Africa is among the
regions that are within the scope of
Turkey's near  geography  and
geopolitical interest. In this region,
where historical and cultural ties are
extremely strong, the transformations of
the 20th century were controlled by the
repeal of colonial systems and the
creation of independent states. Since
these times, the Republic of Turkey has
been trying to build up its political,
economic, commercial, and cultural ties
with these countries. Ever since the 21st
century, their relations have acquired a
new aspect and new developments have
taken place in the commercial and
economic relations of Turkey with North
African countries. Due to its geopolitical
and geostrategic location, Morocco has
always been an important country for
Turkey and has managed to maintain its
significance over the years.
Additionally, it must be emphasized that
the Kingdom plays a critical role in
developing commercial and economic
relations with the countries of the region
and the continent of Africa in general, as
the Kingdom is the entry point to Africa
(Chaine, 2020). Turkey and Morocco are
strongly linked by deep historical and
brotherly connections, as well as
common traditions. Turkey and Morocco
show a willingness to further strengthen
bilateral relations in all sectors.
Diplomatic relations between both
countries were put in place on April 17,
1956, by a joint declaration of the two
countries' governments in response to the
Kingdom of Morocco's declaration of
independence. Turkey and Morocco had
signed a free trade agreement (FTA) in
Ankara on April 7, 2004 and entered into
force at the beginning of 2006, provides
a significant boost to bilateral
cooperation. In 2018, the trade volume
between Turkey and Morocco rose to
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around $2.7 billion, which is a good
indicator of the signed agreements.
Following the loss of its own businesses
and trade deficits with Turkey after the
FTA came into effect in 2006, Morocco
asked for a review of some of the FTA's
provisions.  As two Mediterranean
countries and long-time economic
partners, the signing of this agreement
provided an opportunity for Morocco
and Turkey to benefit from and
strengthen bilateral relations. In 2004,
the agreement was signed, and it went
into effect in 2006. Morocco's deficit has
grown over time, as has the country's
negative trade balance. Morocco imports
significantly more goods than it exports.
Morocco's trade deficit with Turkey
reached 2 billion dollars in 2019, up to
22% from 2018 (International Trade
Center, 2020).  Moroccan-Turkish
bilateral trade relations are based on
similar perspectives; both countries have
similar approaches to security problems
in the Mediterranean, immigration
issues, and the Middle East situation;
their trade policies are also quite similar,
as proven by their commitment to the
WTO; Morocco and Turkey have similar
paths to a variety of requirements and
provisions purely by keeping their
specificity concerning sectoral and
regional growth policies. In August
2020, the governments of the two nations
agreed to an amendment that intends to
apply customs charges on certain
Turkish industrial products mentioned in
the agreement for a five-year term,
equaling 90% of the value of products
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from the most favored nation. Morocco's
recent threats to leave the deal are mainly
driven by the fact that Turkish products
have had a big impact on the Moroccan
market, while Ankara continues to
impose harsh tariffs on Moroccan goods.
They created a Morocco-Turkey
technical committee to review the
agreement's functioning and identify
Moroccan export areas that are likely to
be of interest to the local Turkish market,
as well as Turkish investment's potential
to balance trade between the two nations.
In 2019, Turkish exports to Morocco
totaled 2.35 billion US dollars, compared
to 713.31 million US dollars in imports
(Francois, 2019). Moroccan-Turkish
trade was usually low and limited to a
small variety of products in the 1980s.
Between 1980 and 1989, the total
amount of money exchanged did not
reach $70 million. However, in the
1990s, as a result of the new economic
dynamic that was fostered, bilateral trade
increased, primarily due to an increase in
Moroccan imports from  Turkey.
Between 1990 and 1999, the Moroccan-
Turkish economic exchange was around
$110 billion on average. Moroccan
imports from Turkey have risen steadily,
reaching 6.9 billion MAD (775 million
USD) in 2007, accounting for 2.1% of
imports. Metal and steel blooms and
outlines, wiring, bars, steel sheet pile,
and formed metal and steel shapes
account for 38% of total imports, textiles
for 17%, and industrial vehicles and
farming tractors for 20%.
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Table 7. Trade volume between Turkey and Morocco after the FTA of 2006 (million US dollar)

Years Imports exports
2007 198.460 721.594
2008 360.519 957.768
2009 234.729 598.540
2010 396.797 623.957
2011 419.945 920.895
2012 429.482 1014.905
2013 572.205 1192.899
2014 639.849 1406.565
2015 710.635 1337.554
2016 758.202 1849.358
2017 706.822 1983.139
CONCLUSION EU's Customs Union Agreement, and a

Morocco is reliant on imported
fuels, and in drought years, such as 2007,
the demand for imported food can
increase. Morocco has a structural trade
imbalance, which is often covered by
large revenues from tourism-related
activities and large remittance inflows
from expatriates. Morocco has always
maintained positive connections with a
lot of countries, signing multiple free
trade agreements with the majority of
them. It is one of the few countries with
free trade agreements with both Europe
and the United States, allowing it free
access to two of the world's largest
marketplaces. Although the Moroccan
economy has huge potential, it is clear
that there has been a continuous and
general trade imbalance since the start of
the trade agreements, which has resulted
in a slowing in its economic growth and
a worsening of youth unemployment.
Morocco's long-term economic
development strategy aims to turn the
country into a regional business hub by
relying on its unique position as a
multilingual, cosmopolitan nation at the
crossroads of the Moroccan Sahara, the
Middle East, and Europe. Morocco's
government implements regulations to
create employment, attract foreign
investment. Turkey is a WTO member
and an EU candidate, a signatory to the
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member of the Euro-Mediterranean
partnership. Despite significant
improvements and advantages, Turkish
trade is still limited by financial
restrictions and tight regulatory and
commercial environments. Turkey has
signed free trade agreements with 38
nations, but 11 of these have been
annulled due to their EU membership.
Turkey has strong ties with both the
European Union (Germany, the UK,
Italy, etc.) and the U.S., which gives the
country a lot of room to trade and a lot of
trade advantages. Morocco has always
been an important country for Turkey
and has managed to maintain its
significance over the years.
Additionally, it must be emphasized that
the Kingdom plays a critical role in
developing commercial and economic
relations with the countries of the region
and the continent of Africa in general, as
the Kingdom is the entry point to Africa.
Both countries are strongly linked by
deep historical and brotherly
connections, as well as common
traditions. They show a willingness to
further strengthen bilateral relations in
all sectors. Turkey and Morocco signed
a free trade agreement (FTA) in Ankara
on April 7, 2004, and entered into force
at the beginning of 2006, providing a
significant boost to bilateral cooperation
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since the trade volume between them
rose to around $2.7 billion, but Morocco
asked for a review of some of the FTA's
provisions because the FTA was not
balanced. The Moroccan-Turkish trade
imbalance demonstrates that Morocco is
vulnerable to the aggressiveness of
international competition, as it has not
been able to take full advantage of
international markets. Even with having
one of the highest investment rates in the
world (at 34% of GDP), the impact of
investments on economic growth, the
creation of jobs, and productivity have
indeed been low. Imports have always
surpassed exports in  Morocco's
commercial transactions with Turkey as
seen in the table.
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Abstract

In this study, the effect of dielectric constant on the electrical, capacitive and morphological
properties of single carbon fiber(SCF) electrodes coated with Poly(thiophene), Poly(3-methylthiophene),
Poly(3-dodecylthiophene) or Poly(3-imidazolethiophene) was investigated. Monomers were
electropolymerized separately on SCF in 5 ml solutions with different dielectric constant(g) by Cyclic
Voltammetry technique. Capacitive and morphological characteristics were determined by using suitable
techniques. It was found that the oxidation potential and maximum current values of the monomers and the
specific and double layer capacitance(Csp and Cdl) values of the electrode coated with their polymers
decreased with the weight increase in the —R group in the 37,5 media. Csp values were in the same range
for derivative polymer coatings, which the range of 0-3,333 Fcm-2. When the potential was applied to the
electrode, Csp value was decreased as -R weight was increased. It was seen that the value was increased
for ring group in the same conditions. In €:37,5 Csp value was increased to 36,666 Fem-2 from 21,666
Fem-2 when potential was increased to 0,6 V from -0,2V for Poly(3-imidazolethiophene). It was thought
that solution mixtures could be more effective to change and control the electrical and capacitive properties
of the electrode covered with conductive polymer.

Keywords: Conducting polymer, electropolymerization, specific capacitance, dielectric constant
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INTRODUCTION

In order to improve the strength of
resin  composites, either reinforcing
materials are added to the composite or
surface treatment methods are applied. In
general, carbon fibers (CF) are one of the
preferred reinforcing materials due to their
high strength and good rigidity (Montes-
Moran et al.,, 2004). To increase the
interfacial performance in the composite,
the carbon fiber surface is processed by
applying methods such as plasma (Montes-
Moran et al., 2001; Dilsiz et al., 1995;
Bubert et al., 2002 and radiation (Li et al.,
2005; Xu et al., 2007), etc. Recently, a
method of electrochemically coating the
carbon fiber surface with a thin layer of
conducting polymer film has been proposed
by researchers in addition to such methods.
This method has been adopted as a suitable
approach for covalently adding
functionality to the carbon fiber surface
(Kumru et al., 2001). The thickness,
morphology and functionality of the
resulting coating can be controlled using
this method. Because in this method,
parameters such as current density,
potential, monomer concentration and
scanning rate can be adjusted (Sarac et al.,
2008: Dolas et al., 2011). The film layer is
attached to the electrode surface by
electrostatic interactions. These interactions
reduce the attacks of the metal/polymer
interface through the lamellar separation of
the electrolyte. For this reason, the content
of the electrolyte used affects the attacks at
the interface. In addition, it also affects the
electrical and capacitive features of the CF
coated with  conducting  polymer.
Polythiophene (PolyTh) plays an important
role in research and industrial fields due to
its high conductivity, thermal, chemical and
environmental stability. Poly(Th) and its
derivatives have been attractive for use in
applications such as light-emitting diodes
(LED), hydrogen storage, and removal of
dye, paint and heavy metals from water
(Gurunathan et al., 1999; Kanicki, 1983,
Bergveld, 1991). It is known that the
electropolymerization of thiophene is hard
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and requires high potentials due to its ring
has high electron density. For this reason,
most studies have been done with 3-alkyl
thiophene derivatives due to decreasing of
electron density. Mousavi et. al. combined
the Th monomer with nanoparticle
materials to improve its stability and
performance (Mousavi et al., 2016;
Mousavi et al., 2015). Moreover, The was
combined with nano-clay to enhance nano-
microbial effects (Farazi et al., 2018),
nanofiber to facilitate drug delivery (Zakeri
et al., 2018), nanofiber to manage drug
release (Savardashtaki et al., 2017 ), silica
(Mousavi et al., 2014.), epoxy (Mousavi et
al., 2013) and many other similar materials.
The electropolymerization of thiophene is
carried out in organic solvent media such as
acetonitrile due to its limited solubility in
aqueous and common inorganic solvents.
However, recently electropolymerization of
some thiophene derivatives has been done
in different solvent mixtures such as
water/methanol (Seki et al., 2019). This
approach can be attributed to the fact that
solvent mixtures affect the polarity of the
medium. The dielectric constant of a
solution is a measure of its polarity and is
known to affect electrostatic interactions.
Capacitance is known as the ability of a
material to keep the load on or given to its
structure. Since the capacitance is the
opposite of conductivity, while the
conductivity of a material increases, it can
be thought that its conductivity increases
because material cannot hold the load in its
structure or given. Rather two types of
capacitance were mentioned. One of them
was specific capacitance (Csp), which
expresses the capacitance of the material
per unit area or unit mass, and the other was
the double layer (Cai), which expresses the
capacitance of the double layer formed in
the material in case of loading. In the light
of this informations, it was hoped that if the
solvent used in electropolymerization is
mixed with solvents having different
dielectric constants, the electrical and
capacitive features of the electrode coated
with conducting polymer may change. In
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our study, it was investigated how the
electropolymerization of Th or its
derivatives and the capacitance of the
electrodes coated with the polymer or its
poly derivatives would be affected in
medium had different dielectric constants
and/or when potential was applied.
Electropolymerizations were carried out in
solvent mixtures with different dielectric
constants. Thus single carbon fibers (SCFs)
were electrochemically coated separately
with various Th or its derivatives bearing
different —R alkyl or aryl groups. On the
other hand, the dielectric constant of
solution was adjusted to the desired value
by mixing various solvents.

EXPERIMENTAL SECTION
Material

In this study thiophene (Th), 3-
methylthiophene (3-mTh) (98%, 374024),
3-dodecylthiophene (3-dTh) (97%, 456365)
were used as monomer. A comonomer as
named 3-imTh was synthesized according
to ref. Dolas et. al., 2016c¢, bearing both Th
and imidazole (im) units in its structure and
im was bounded to Th at 3-pozition. All
monomers were purchased from SIGMA-
ALDRICH. Bortrifluoride-ether complex
(BF3O(Cz2Hs)2) was purchase from FLUKA
(15720). Density of this compound was
1,20-1,35 g/L and its BFs content was 46,5-
49,5%. Sodium perchlorate (NaClO4-98%-
51513) and acetonitrile (ACN-34888) (E
Chromasolv for HPLC for far UV) were
purchased from  SIGMA-ALDRICH.
Dielectric constant was 4,33 for Diethyleter
and 37,5 for ACN. All compounds were
used in experimental tests as received.
Characterization

In this study, related instruments
were used for each purpose. So, to
polymerize electrochemically the
monomers, a Princeton marked potentiostat
was used. Polymerization was carried out in
cell  included three-electrode. The
electrodes were Pt wire, Ag wire and SCF.
Checked by a 0,1M of ferrocene solution,
Ag wire was performed as reference
electrode. Having 0,05 mm diameter Pt wire
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was used as counter electrode. SCF was
used as working electrode. This electrode
had a diameter of 10 um and was coated
with the polymer to a height of 1 cm. the
area covered by the polymer was
approximately 3*10° cm?. All electrodes
were smoothed and polished with alumina
before being placed in the cell. Then they
were cleaned by using water and acetone.
Also the electrodes were positioned in
solution at a distance of 1 cm from each
other. After Pt electrode was coated
electrically with polymer, the EIS data of
the coated electrode were taken as using an
electrochemical  impedance  software
(PowerSine) from 10 mHz to 100kHz in
three electrode cell system at room
temperature (25+ 1°C). AC signal was
applied as amplitude of 10 mV. To
investigate for morphological, the images of
electrodes coated with conducting polymer
was taken by using A Nano Eye desktop
mini-SEM instrument (SEN-3000 M).
Atomic force microscopy (AFM) with a
scan head of 60 um used tip (APPNANO Si,
N-type) was performed to investigate the
coatings as 3D, topographically. In all AFM
analysis, the non-contact mode was
employed by using Al-coated high-
resonance frequency silicon tips.

RESULT and DISCUSSION

In this section it was explained how
different  dielectric  constant  having
solutions were prepared. In order to see the
effect of dielectric constant on the oxidation
potential of the monomer, firstly solutions
with different dielectric constants were
prepared by using a mixture of ACN and
Diethyleter in different ratios. The used
electrolyte was BFs. The calculations were
made according to followed equation:
Esor = (e1 1) + (&2 % 12) 1)
Where &0 means the total dielectric
constant of solution, €1, first solution
dielectric constant, r1 ratio of first solution.
€2 second solution dielectric constant and r2
ratio of second solution. This equation can
be applied to whole range of the
composition of solution to calculate the
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dielectric constant of the solution as it
includes all the variables. The dielectric
constants of the solution and used ratio were
37,5 (100% ACN), 30,866 (80% ACN),
24,232 (60% ACN), 17,598 (40% ACN),

10,964 (20% ACN), and 4,33 (0% ACN).
The oxidation potential and maximum
current (Imax) values were read from the
CV plots for each monomer. Obtained plots
were showed in Figure 1.
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& E
0,8 2
0,6
| 1
0,4
0,2 T T 0 T
0 20 40 0 20 40

Dielectric constant, ¢

Figure 1. The plots of (a) the oxidation potential (Pox) and (b) the maximum current (Imax) versus the dielectric constant of
solution (g).

As seen from these plots the
oxidation potentials of the monomers were
decreased as solution dielectric constant
was decreased. This means that the
polymerization of the monomer can be
started at lower potentials by decreasing the
dielectric constant of used solution. So, the
monomer is prevented from over oxidation.
This result was expected because of that
dielectric constant of solution was affected
the movement of electron or other ionic
species. The over oxidation causes the
decomposition of monomer structure.
Therefore, lowering the oxidation potential
of the monomer is vital. This decreasing
was more for 3-imTh, as expected. In
addition, this result was attributed to the
effect of —R alkyl group. As the group
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length or ring structure was increased in low
dielectric constant condition, Imax values
were decreased as dielectric constant was
decreased. So, the potential and current
values were read as 0,86 V; 1,4 mA in high
dielectric constant condition, 0,3 V; 0,3 mA
in low dielectric constant condition for
Poly(3-imTh). This result may be due to the
Th and im transport of comonomer.
Because Th and im monomers together give
electron donor-acceptor properties to the
structure. The current data can be give
informations about the thickness and
quality of coating on the electrode. It was
seen that the obtained coating in high
current was high quality and thick. So, it can
be said that the quality and thickness of
coating on the electrode was higher for 3-
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mTh than that of the others at low dielectric
constant. Figure 2 illustrated the polymer
growth graphs of monomers in two
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Figure 2. The CV graphs for each monomer in (a) the : 37.5 of solution; (b) the &: 4.33 of solution. (monomer
concentration: 0,01M, solution volume: 5 mL; temperature of media: 25 °C, scan rate: 50 mV/s; voltage range: 0-1,5/2 V;
electrolyte: BFs(e: 4.33) or NaClOx4 (g: 37.5)).

The shapes of these voltammograms
supported that the electropolymerization
was more easy and clear in low dielectric
constant for each monomer than that in
high. This can be seen from the Figure 2b.
After monomer oxidation at first cycle,
polymer formation on electrode can be
understood the increasing of peak current
(P, in Figure 2b). The CVs of a conducting
polymer coated electrode in monomer free
solution by applied different scan rates
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supply important and valuable information
about whether the electropolymerization
procedure is controlled diffusion or not. The
procedure is controlled by diffusion if the
peak current values of oxidation and
reduction is linear with the square root of
scan rate. For this reason, the related graphs
of obtained electrode coated with Poly(Th)
or Poly(3-dTh) were illustrated in Figure
3(aand b).
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Figure 3. The graphs of the monomer free (inset) and the square root of scan rate vs. current of electrode coated with (a)
Poly(Th) and (b) Poly(3-dTh) (solution &: 4.33; solution volume: 5 mL; electrolyte: BFs).

When investigated the figure, it was
determined that the electropolymerization
process of Th or 3-dTh were controlled
diffusion in the solution dielectric constant
of 4,33. The diffusion coefficient of Th ring
having dodecyl group at 3 position was
bigger than the that of Th, due to the
magnitude of area between the oxidation
and reduction peak current for each
polymer. This magnitude was bigger for
Poly(3-dTh) than the that of Poly(Th). The

electropolymerization procedure of Th
bearing —R group at 3-position was
illustrated in Figure 4 as given in (Dolas et
al., 2011). Th ring was affected by ions or
molecules in solution. The ions or
molecules during electropolymerization
may be polarized or moved into polymer
structure. These actions can be changed the
electrical or capacitive feature of the
electrode coated with the polymer. So this
effect was shown in the figure.
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+
Figure 4. The electropolymerization process steps of Th bearing —R group at 3-posiiton in low dielectric constant condition.
(Dolas, et. al. 2011)
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To determine the above mentioned effect,
the capacitive features of electrodes coated
with Poly(Th), Poly(3-mTh), Poly(3-dTh),
or Poly(3-imTh) in solutions having
different dielectric constant were measured
in monomer free medium. Obtained
impedance data were transformed to

—0— Poli(Th)
—O— Poli(3-mTh)
—4A— Poli(3-dTh)
Poli(3-imTh)

40

calculate the capacitive features such as
double layer capacitance (Ca), phase angle
and specific capacitance (Csp) according to
(Dolas et al., 2011; Dolas et al., 2014; Dolas

et al, 2016a; Dolas et al., 2016b).
Calculated capacitive features  were
illustrated in Figure 5.
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Figure 5. The capacitive feature plots a) Csp graph, b) Cai graph, and c) Phase angle graph

According to the Figure, the Ca values of
the electrodes coated with Poly (Th),
Poly(3-mTh), Poy(3-dTh ) and Poly(3-
imTh) were in tendency of decreasing with
dielectric constant. This result was expected
because of organic medium. For all polymer
examples Ca value in the smallest dielectric
constant medium was higher than that in the
second smallest dielectric constant medium
except for Poly(Th) (in Fig. 5b). But as
generally, when Csp and Cai were decreased
as —R group length and ring structure in low
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dielectric constant condition. Only the Ca
values of the electrodes coated with
Poly(Th) or Poly(3-mTh) showed an
increase. It was thought that was due to the
fact that they were less conductive than
other polymers. According to the data, the
Cai values changed to 0,200 Fcm™ from
1,200 Fcm for Poly(3-mTh); to 0,70 Fcm"
2 from 1,566 Fcm? for Poly(3-dTh); to
2,066 Fcm from 4,933 Fcm™ for Poly(3-
imTh) for the medium with to smallest
dielectric constant. But this changing was
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to 3,800 Fcm? from0, 966 Fcm? for
Poly(Th). Also, Csp values were in the same
range for derivative polymer coatings,
which the range of 0-3,333 Fcm™. This
behavior can be attributed with —R alkyl
group bounded to Th ring due to that the -R
alkyl group was increasing the conductivity
of the polymer, which decreasing
capacitance. The phase angle curves of the
electrodes were shown in Figure 5c. The
values were in an increasing trend in the
range of 60-85°. This increasing was more
in Poly(3-imTh) than the other. It was about
65°. In previous studies, R(C(R(QR))) and
R(C(R(Q(RW)))) modellings were
suggested as the electrical circuit modeling
(ECM) for the electrodes coated with
Poly(3-mTh) (Dolas, 2014) and Poly(3-
dTh)  (Dolas, 2011), respectively.
According to the informations obtained

Solution

about impedance, it can be suggested that
the general electrical circuit modeling
(ECM) between the
solution//coating//electrode system may be
expressed with a simple circuit as
R(C(R(QR)). The components used in the
circuit was explained as followed: the
solution resistance was first component.
The resistance expressed that the resistance
of solution between the electrode coated
with the polymer and electrolyte, Rs.
Second component was double layer
capacitance. It took place in the circuit as
parallel combination of the pore resistance,
Rp. charge transfer resistance and Constant
phase element (CPE) were combined
parallel to each other. This part formed third
component was combined in series
connection to Rp. This situation was
illustrated in Figure 6.

Substrat
(SCF)

Rct

Figure 6. The estimation the electrical equivalent circuit of the electrode coated with conducting polymer during the
impedance measurement in monomer free solution

To investigate the effect of applied voltage
on capacitance values of the electrodes
coated with Poly(Th) or derivatives, five
different voltages were applied to the
obtained electrodes by coating with the
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Poly(Th) or its derivative polymers in
solutions having two different dielectric
constants during impedance measurements.
The obtained data were shown in Figure 7,
comparatively.
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Figure 7. The comparison of the graphs of a) Csp; b) Cai; and c) phase angle for electrodes coated with Poly(Th), Poly(3-
mTh), Poly(3-dTh) or Poly(3-imTh) in different solutions having dielectric constant by applied different voltages

As seen that the graphs, when a potential
was applied the electrode coated with
conducting polymer the capacitance
property of the electrode was changed (fig 7
a-b). This behavior was expected because of
the polarization of the electrode surface.
The medium in the round of the electrode
was affected the polarization due to the
dielectric constant. Applied potential was
shown the positive effect on ring group,
while it was shown the negative effect on
the heavy —R group for Csp and Car values.
This effect was more in dielectric constant
condition than the low one. So, in £:37,5 Csp
value was increased to 36,666 Fcm from
21,666 Fcm™ when potential was increased
to 0,6 V from -0,2V for Poly(3-imTh). On
the other hand, as the potential was applied,
the Csp values of coated electrode increased
to 22,600 Fcm? from 10,333 Fcm? for
Poly(Th), to 20,900 Fcm2 from 10,333
Fcm for Poly(3-mTh), but it decreased to
7,766 Fcm™ from 10,000 Fem™ for Poly(3-
dTh) in high dielectric constant condition.
For the electrode coated with Poly(3-mTh)
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and Poly(3-imTh), Cs values were
increased with applied potential. This
increasing in solution having high dielectric
constant were more than in low dielectric
constant one. When the Ca values were
determined for each electrode, it can be seen
that they were changed more stability
according to Cs values (Fig 7 c-d).
Copolymer was shown more capacitance
than the other in low dielectric constant
condition. But for all electrodes were shown
a peak value at OV and decreased as applied
high potential. This decreasing was more in
high dielectric constant condition than in
low one for all polymers except for
copolymer. So, the decreasing was 4,333
Fcm™2 for Poly(Th); 3,600 Fcm™ for Poly(3-
mTh); 1,366 Fcm? for Poly(3-dTh) and
0,400 Fcm? for Poly(3-imTh) in high
dielectric constant condition. To investigate
the surface morphology of the electrode, the
SEM and AFM images of the electrode
surface coated with Poly(Th) in high
dielectric constant solution or low dielectric
constant solution were given in Figure 8.
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Figure 8. The SEM images of the electrode surface coated with Poly(Th) a) in €:37,5 b) £:4,33; and the AFM images of the

electrode surface coated with Poly(Th) ¢) in €:37,5 d) €:4,33

As seen from the Figures, the
ingredients  of  electropolymerization
solution were affected the surface
morphology of the electrode, because of
dielectric constant. Figure 8a showed the
surface image of electrode coated with the
polymer in high dielectric constant solution.
The typical brittle structure of conducting
polymer can be easily see from the image.
The morphology changed the more flexible
form and cauliflower structure as the
ingredients of the solution were changed,
due to dielectric constant. Obtained from
AFM images, the roughness value was
82.202 nm for €:4,33; when it was 234, 94
nm for €: 37,5.
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CONCLUSION

In this study, the changing of the
electrical and capacitive behavior of the
electrodes coated with Poly(Th), Poly(3-
mTh), Poly(3-dTh), or Poly(3-imTh) was
investigated by using various effects. These
effects were the —R alkyl group bounded to
Th ring at 3-position, the dielectric constant
of electropolymerization solution and
applied potential during impedance
measurement. It was found that the Pox and
Imax values of Th, 3-mTh, 3-dTh and 3-imTh
monomers and the Csp and Car values of the
electrode coated with its polymers were
decreased by increasing the —R group
weight in high dielectric condition.
According to the data, the Ca values
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changed to 0,200 Fcm from 1,200 Fcm
for Poly(3-mTh); to 0,70 Fcm from 1,566
Fcm2 for Poly(3-dTh); to 2,066 Fcm™ from
4,933 Fcm? for Poly(3-imTh) for the
medium with to smallest dielectric constant.
But this changing was to 3,800 Fcm™
from0, 966 Fcm™ for Poly(Th). Also, Csp
values were in the same range for derivative
polymer coatings, which the range of O-
3,333 Fcm?. When the potential was
applied to the electrode, Csp value was
decreased as -R weight was increased. In
addition, it was seen that the value was
increased for ring group in the same
conditions. So, in €:37,5 Csp value was
increased to 36,666 Fcm? from 21,666
Fcm™ when potential was increased to 0,6
V from -0,2V for Poly(3-imTh). It was
determined that Csp values for all the
polymers coated electrodes were higher in
low dielectric constant condition. Also,
phase angle was increased by increasing the
—R group weight in high dielectric constant
condition, but decreased for ring structure.
The phase angle was increased in low
dielectric constant condition by increasing
the applied potential.
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Ozet

Finans sektorii, teknolojinin gelismesiyle degisen ihtiyaglar1 kargilayabilmek adina hizla dijitalleserek
slirece adapte olmaya calismaktadir. 2009'da ilk kripto para birimi olan Bitcoin'in baslangicindan bu yana,
Cryptocurrency'in istikrart konusunda belirsizlik ve siipheler var. Ethereum, Tether, Binance Coin, XRP, Solana,
Cardona, Terra, en ¢ok ilgi goren diger kripto para birimleridir. Her gegen giin yeni sanal para gesitleri
yaratilmaya devam etmektedir. Gliniimiizde 10.000 adetten fazla geside ulasan kripto para piyasasina ilgi her
gecen gilin artmaktadir. 31 Aralik 2019 tarihi itibariyle hayatimiza giren Covid-19 virisii, teknolojik
gelistirmelerinin hizlanmasina ve buna paralel sanal ortamda yonetilen kripto para piyasasinin hareketlenmesine
de olanak saglamistir. Bu ¢alismada ele alinan Bitcoin, Ethereum, Binance Coin, Euro ve Ons degiskenleri i¢in
giinliik ortalama degeri ile Covid-19 vaka sayisi ve Covid-19 6l sayist arasindaki iliski, Spearman Korelasyon
Analizi ile yorumlanmistir. Tlim veri setleri Shapiro-Wilk Normallik Testiyle analiz edilmistir. Veri setlerinin
normal dagilima uymadig tespit edilmistir. Pandeminin ilk yilinda kripto para ve doviz degerleri ile Covid-19
degiskenleri arasinda pozitif yonlii ve kuvvetli bir iliski oldugu, ikinci yilda ise pandemi finans piyasasinda
etkisini kaybederek iliski yoniiniin de degistigi tespit edilmistir. Ayn1 zamanda Cok Degiskenli Regresyon
Analizi ile anlamlilik diizeyi en yiiksek olarak segilen bes model i¢in hata oranlarina bakildiginda, modellerin
%385 ve lizeri dogru modelleme yapildig1 sonucuna ulagilmistir.
Anahtar Kelimeler: Covid-19, kripto para, shapiro-wilk normallik testi, spearmen korelasyon

Impact of Covid-19 Pandemic Process On Cryptocurrencies and Exchange Rates:
Correlation and Multivariate Regression Analysis

Abstract

The financial sector is trying to adapt to the process by rapidly digitizing in order to respond to the
changing needs with the development of technology. Since the inception of the first cryptocurrency, Bitcoin, in
2009, there is uncertainty to cryptocurrency market about the stability of it, and doubts. Ethereum, Tether,
Binance Coin, XRP, Solana, Cardona, Terra are other top cryptocurrencies. New types of virtual currencies
continue to be created. The interest of the crypto money market, which has more than 10,000 types, is increasing
day by day. Due to the Covid-19 virus, which appeared in Wuhan province, China on December 31, 2019,
technological developments have sped and the cryptocurrency market managed in the virtual environment has
become active. In the study, the relationship of selected cryptocurrencies Bitcoin, Ethereum, Binance Coin, Euro
and Ons to Covid-19 cases and Covid-19 deaths was examined using Spearman Correlation Analysis. All data
sets were analyzed with the Shapiro-Wilk Normality Test. Datasets are not normally distributed. In the first year
of the pandemic, it was obtained that there was a positive and strong relationship between cryptocurrency and
foreign currency values and Covid-19 variables. In the second year, effect of the pandemic decreased on the
financial market and the direction of the relationship changed. In addition, when the error rates for the five models
selected with the highest level of significance by Multivariate Regression Analysis are examined, it was obtained
result that 85% or more of the models were modeled correctly.
Keywords: Covid-19, cryptocurrencise, shapiro-wilk normality test, spearmen correlation
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GIRIS

Finans  sektorii, teknolojinin
gelismesiyle degisen ihtiyaglari
karsilayabilmek adina hizla dijitalleserek
siirece adapte olmaya caligmaktadir.
Kripto para; internet vasitasiyla alim ve
sattim islemleri  gerceklestirilebilen,
herhangi  bir  resmi  kurulusun
yonetiminde  olmayan sanal para
birimidir.  Sifreleme  yOdntemleriyle
yatirimcilara giivenli islem yapmasina
olanak saglamaktadir. Modern finans
diinyasinda, blok zinciri teknolojisi ile
gelen sanal paraya ilgi her gegen giin
artmaktadir. Investing sitesinden elde
edilen bilgiye istinaden, 30.04.2022
tarihi itibariyle 10.000 adetten fazla
kripto para cesidi mevcuttur ve bilinen
kripto paralar igerisinde en popiiler olani
ilk kripto para olmasi sebebiyle
Bitcoin’dir. Bitcoin disinda en cok ilgi
goren kripto para birimleri; Ethereum,
Tether, Binance Coin, XRP, Solana,
Cardona, Terra ve benzeri sekilde
siralanir ki her gecen giin yeni sanal para
cesitleri ¢ikmaktadir (Investing
websitesi, 2022).
Tlgili cahsmalar

2019 yili itibariyle baslayan
Covid-19 pandemisi insanlik tarihinde
onemli saglik krizlerinden biri olarak
literatiirde farkli arastirma ¢alismalarina
konu olmaktadir. Bir¢ok faaliyet alanina
etkisi olan pandeminin, finansal sektor
tizerine etkisi degisen hayat kosullarinda
onemli bir etken haline geldigi sonucu
incelenen ve bu baglik altinda yer alan
calismalardan elde edilmistir. Covid-19
hastaligi, 31 Aralik 2019 tarihinde,
Cin'de ilk vaka ile giindeme gelmistir.
Bu viriis, glinlimiize kadar tiim Diinya’ya
yayillmaya devam eden bir pandemiye
neden olmustur. 31 Mart 2022 tarihi
itibartyla Diinya'da toplam vaka sayisi
485.476.477 olup viris nedeniyle
6.142.859 kisi hayatin1 kaybetmistir
(Diinya Saglik Orgiitii websitesi,2022).
Bu yiizden insanlik tarihinde 6nemli bir
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pandemi  olarak literatiirde  yer
edinmistir. Bu calismada, pandeminin
ilk basladigi tarihten gilinlimiize kadar
olan Diinya toplam giinliik vaka ve 6l
sayist verisi kullanmlmistir. Giil ve
Akyol, Pearson korelasyon ve Toda

Yamamoto nedensellik analizleri ile
sectikleri 3 kripto para c¢esidini
inceleyerek pandeminin etkisini

Ol¢iimlemistir. Analiz sonuglarina gore
Covid-19 vaka artisinin kripto para
piyasasi lizerinde gii¢lii ve pozitif yonlii
bir etkisi oldugunu gostermistir ve kripto
para piyasasinda meydana gelen
degisimde pandeminin 6nemli bir roli
oldugunu belirtmistir (Giil ve Akyol,
2020). Atas’in yaptig1 ¢alismada kripto
para piyasasindaki asimetrik volatilite
bulgular1 degerlendirilmistir. Secilen 4
kripto para birimi olan Bitcoin,
Ethereum, Binance Coin ve Cardano i¢in
yapilan analizlerde Covid-19 pandemisi
ve Oncesi baz alinarak karsilastirmali
olarak incelenmistir. Calisma sonucunda
kripto para piyasasimin kisa donemli
hareketlerden biiytik Olciide
etkilenmesine ragmen uzun dénemde bu
etkinin ortalama bir degere distigi
tespit edilmistir (Atas, 2022). Malekia ve
arkadaglarinin yaptigu ¢aligmada, zaman
serisi modelleri kullanilarak diinyadaki
Covid-19 viriis yayilimi ve 6liim oranini
modelleyerek gelecek degerleri i¢in
tahminleme yapilmistir.  Calismada,
zaman serisi modelleri, zamana gore
toplanan ve indekslenen verileri
modellemek icin  kullanmigli  oldugu
belirtilmistir.  Calisma  yOnteminde,
hatanin  dagilimi  incelenmistir  ve
normalin (TP-SMN) iki pargali 6l¢ekli
karigimlar1 olarak kabul edilmistir. Veri
setlerinin her birine en iyi uyumlu zaman
serisi secgilerek bu modeller Covid-19
vaka sayist ve Olim oram1 gelecek
tahminlerini yapmak i¢in uygulanmistir
(Malekia ve ark., 2020). Goodell ve
Goutte’nin calismasinda, Covid-19 ve
Bitcoin'n birlikte hareketini inceleyen
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calismada dalgacik tutarlilig1 analizi ile
Covid-19 virlisiin hayatimiza girisinden
Nisan 2020 sonuna kadar bir analiz
gerceklestirilmistir. Calisma, 5 Nisan
sonrast Covid-19’a bagl olarak Bitcoin
degerinde bir artiga neden oldugu ve asil
etkinin Nisan 2020 sonrasinda yapilacak
calismalarda farkli metodlarla
yapilabilecegine belirtmislerdir (Goodell
ve Goutte, 2020). Zeren ve Hizacinin
yaptifi calismada, Covid-19 giinliik
toplam vaka sayilarinin, es biitlinlesme
testi kullanilarak borsalar tizerindeki
olast etkileri arastirilmistir. Toplam
Oliim vaka sayisina istinaden incelenen
borsalar uzun vadede birlikte hareket
ettigi  tespit edilmistir. Bu sebeple
yatirimcilarin borsadan uzak durmalari
ve gilivenli goriilen altinin yatirim igin
daha iyl secenek olabilecegi
belirtilmistir. Pandemi ile degisen
hayatin bir internet ortamina doniisme
olasilig1 disiliniilerek kripto paraya
yonelmek diger bir alternatif olarak
onerilmistir (Zeren ve Hizarci, 2020).
Ahmar ve Val’nin galismasinda, Sutte
ARIMA modeli ile Covid-19 déneminde
Ispanya borsast tahminlemesi
yapilmustir.  Ispanya'da  onaylanmus
Covid-19 vakalar1 icin MAPE degeri
0.036 (ARIMA'nin MAPE degerine
kiyasla 0.03'ten kii¢iik) ve IBEX hissesi
i¢cin 0.026 oldugu hesaplanmistir. Sonug
olarak hata degerlerine de bakarak Sutte
ARIMA modelinin ARIMA modeline
gore daha dogru tahmin sonucu
verdigine ulasilmistir (Ahmar ve Val,
2020). Agosto  ve  Giudici’nin
calismasinda, Covid-19 bulasiciligr ve
dijital finans arasindaki iliski {izerine
yogunlagsmistir. COVID-19'un bulagma
dinamiklerini anlamak i¢in bir model
calisilmis ve finans lizerindeki etkisinin
tahmin edilebilmesine yon vermistir.
Model, giinliik yeni gozlenen vakalarin
bir ~ Poisson  otoregresyonudur ve
enfeksiyon sayimlarinda hem kisa hem
de uzun vadeli tahmini gbéz Oniine
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almistir. Kurulan tahmin modellerinde
genel ortalama 868.11'e karst kok
ortalama kare hatasi (RMSE) 278.55'e
esit oldugu i¢in modelin uyum iyiliginin
yiksek oldugu sonucuna ulagilmistir.
Cin'deki vakalar igin model
calistirllmistir, ancak tiim iilkeler i¢in bu
model {izerinde tahmin iiretilebilecegi
belirtilmistir (Agosto ve Giudici, 2020).
Akhtaruzzaman  ve  arkadaslarinin
calismasinda, Covid-19 krizi sirasinda
finansal bulasmanin nasil ger¢eklestigini
incelemektedir. Calismaya gore Cin ve
G7 ilkelerinde borsada islem goren
firmalarin, finansal ve finansal olmayan
firmalarin  hisse  senedi  getirileri
arasindaki  kosullu  korelasyonlarda
onemli artis yasadiklar1 sonucuna
ulagilmigtir (Akhtaruzzaman ve ark.,
2021). Kaya ve  arkadaslarinin
caligmasinda, Covid-19 Oncesi ve
sonrast siirecte ikiye ayirarak Bitcoin
fiyat degisimleri analiz edilmistir.
Makine Ogrenmesi, zaman serileri
analizi ve derin 6grenme yontemleri ile
yapilan analiz sonuglarinin
karsilastirilmasinda pandemi  Oncesi
verilerle yapilan analizde destek vektor
makineleri, pandemi sonrasi verilerle
yapilan analizde ARIMA modeli en
basarili  olmustur. Destek  vektor
makineleri modelinin dogruluk orant
%83 olarak elde edilirken pandemi
sonrasi veriler i¢in kurulan ARIMA
modelinin dogruluk orani %93 oldugu
hesaplanmistir.  Bitcoin  fiyatlarinin
pandemi esnasinda yiikselis
beklentilerine ragmen bir yiikseliste
bulunmadigi, analiz  sonuglarinda
ulagilmistir (Kaya ve ark., 2020).
Demir’in calismasinda, sekteli zaman
serisi analizi ile Covid-19’un Tiirkiye
ekonomisine etkisi incelenmistir. Sinirh
veri ile elde edilen bu bulgular, mart ve
nisan aylarindaki sokaga ¢ikma yasagi
gibi miidahalelerin TUFE iizerinde
ISKKO’ya gore daha sinirli bir etkiye
sahip olmus olabilecegini gostermistir
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(Demir, 2020). James ve arkadaslari,
Covid-19'un kripto para tizerindeki
etkisini degerlendirmek i¢in zaman
serilerinin asir1 ve dilizensiz davranigini
analiz etmek i¢in sundugu yontemlerle,
51 kripto para biriminde, asir1
davranislar1 ve yapisal kirilmalar yoluyla
diizensiz  davranislart  incelemistir.
Stirekli olarak degisken oldugu bilinen
kripto paralardan bazi ¢esitlerinden asir
ve diizensiz davraniglarinda en diizensiz
sekilde davrananlarin, pandemiden daha
fazla etkilendigini tespit etmislerdir
(James ve ark., 2021). Lahmiri ve
Bekiros, 45 kripto para birimi ve 16
kripto para fiyatlarinda  pandemi
doneminde, yapilan analiz ve testlerle
hem istikrarin hem de diizenliligin

onemli  Olclide  degistigini  tespit
etmiglerdir. ~ Kripto  para  birimi
dalgalanmalarinin pandemi siirecinde

uluslararas1 borsalara gore daha fazla
etkilendigi  sonucuna  ulasmislardir
(Lahmiri ve Bekiros, 2020). Demir ve
arkadaglarinin yaptig1 ¢alismada, kripto
para birimlerinden Bitcoin, Ethereum ve
Ripple ile Covid-19 arasindaki iligki
incelenmistir. ~ Dalgacik  tutarliligi
analizi, Bitcoin ile Covid-19 vaka sayisi
arasinda ilk zamanlarda negatif bir iliski
oldugu sonucuna varmislardir. Fakat, bu
iligki sonraki donemde olumlu iliskiye
donmiistiir. Ethereum ve Ripple icin
bulgularin benzer oldugu fakat zay1f bir
iliski i¢inde oldugunu tespit etmislerdir.
Sonu¢ olarak pandeminin olusturdugu
belirsizlik  karsisinda  kripto  para
birimlerinin korunma roliine gectiginin
sOylenebilecegine ulagsmiglardir (Demir
ve ark., 2020). Literatiir 6rneklerinden
yola cikilarak ¢alismada kullanilacak
stirekli deger igeren kripto para piyasa
kapanis degerleri ve Covid-19 toplam
vaka sayis1 ve Oli sayist  veri
kiimelerinde Normal Dagilim Testi,
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Korelasyon Analizi ve Cok Degiskenli
Regresyon Analizi yontemleri
kullanilmaktadir. Bu c¢alisma ile farkli
analiz metodlartyla hem yatirimcilara
hem saglik¢ilara hem de arastirmacilara
fikir saglamas1 hedeflenmektedir.
Kavramsal Cerceve
Veri seti

Bu calismada, 2019 yil1 itibariyle
Covid-19 virisiiniin tiim Diinya’y1 etkisi
altina alarak pandemiye doniismesi
lizerine ortaya ¢ikan vaka sayist ve dliim
sayisinin kripto para piyasasi iizerine
etkisi  Olgiimlenmektedir.  Covid-19
virlisliniin  etkisiyle hastalanan vaka
sayist ve gerceklesen Olii sayist ilk
vakanin ortaya c¢iktig1 31 Aralik 2019
tarihinden 31 Mart 2022 tarihine kadar
olan veri seti Diinya Saghk Orgiitii
sitesinden alinmistir (Diinya Saglk
Orgiitii  websitesi, 2022).  Bitcoin,
Ethereum ve Binance Coin kripto para
cesitleri i¢in 9 Kasim 2017 tarihinden 31
Mart 2022 tarihine kadar olan giinliik
verilerine, Investig sitesi iizerinden
gecmis verilere erisilerek giinliik yiiksek
ve disiik dolar (USD) degerlerinin
ortalamasi aliarak caligmada
kullanilmistir. Euro ve Ons degerleri 9
Kasim 2017 yilindan 31 Mart 2022 yilina
kadar olan hafta i¢i giinliik verilerine,
Investig sitesi lizerinden gegmis verilere
erisilerek giinliik yiiksek ve diisiik USD
degerlerinin ortalamasi alinarak
calisgmada  kullanilmistir  (Investing
websitesi, 2022). Hafta sonu degerleri
ise Cuma giinii degerleri ile ayn1 oldugu
varsayilarak tiim veriler giinliik veri
setine  dOniistiirlilmiistiir. Calismada
incelenen degiskenlerin veri tanimi ve
kullanilan metod bilgisi asagidaki
Cizelge 1’de yer almaktadir.
Degiskenlerin  pandemi Oncesi ve
pandemi siirecinde zamana bagh
hareketleri Sekil 1°de yer almaktadir.
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Cizelge 1. Calisma degiskenleri

Degiskenler Veri Tanmm Veri Erisim Kaynag: Kullanilan
Metod
Diinya genelinde Shapiro

toplam Covid-19 olu
say1s1
Diinya genelinde

3 Ocak 2020-31 Mart 2022 araliginda, Diinya
toplam Covid-19 hastaligina yakalanan giinliik
vaka say1s1 ve Covid-19 hastalig1 sebebiyle 6len

Normallik Testi

Diinya Saglik Orgiitii websitesi,

toplam Covid-19 vaka giinliik kisi say1s1 2022
sayisl
Bitcoin
Spearman
Ethereum 9 Kasim 2017-31 Mart 2022 araligindaki giinliik Korela§y_0n
yiiksek ve diisiik degerleri ortalamasi verisi Analizi
Binance Coin Investing websitesi, 2022
Euro 9 Kasim 2017-31 Mart 2022 araligindaki giinliik
yiiksek ve diisiik degerleri ortalamasi verisi Cok Degiskenli
Ons Hafta sonu degerleri, Cuma giinii degerleri ile Regresyon
ayn1 oldugu varsayilmigir Analizi

Binanmncoe Coir

Sekil 1. Degiskenlerin yillara gore hareketi

Yontem
Shapiro-wilk normallik testi

Covid-19 ve kripto paralar
arasindaki iliski siddeti ve yoni
korelasyon analizi ile 6l¢iimlenecegi i¢in
hangi cesit  korelasyon  analizi
yapilacagia  karar vermek adma

normallik testi uygulanmistir. Verilerin
normal dagilim gosterip géstermedigini
test etmek icin Shapiro-Wilk Testi
uygulanmustir (Field, 2009).
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HO hipotezi: Veri setinde yer alan
degisken degerleri normal dagilim
gostermektedir.
H1 hipotezi: Veri setinde yer alan
degisken degerleri normal dagilim
gostermemektedir. Bu caligmada her
degisken veri seti i¢in ayr1 ayr1 normal
dagilim testi yapilmstir.
Spearman korelasyon analizi

Iki degisken arasindaki iliskinin
kuvvetini veya derecesini dlgmek icin
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korelasyon  analizi  yapilmaktadir.
Korelasyon analizi sonrasi elde edilen
korelasyon Kkatsayist (r), -1 ile +1
degerleri arasinda degisir ve katsay1
negatif ise, ters yonlii, pozitif ise ayn
yonlii iliski s6z konusudur. Korelasyon
katsayis1 degeri 0-0,49 arasinda ise zayif,
0,5-.,74 arasinda ise orta, 0,75-1 arasinda
ise kuvvetli iliski oldugu sdylenebilir.
Korelasyon katsayisinin (r) karesi olarak
hesaplanan determinasyon katsayist (r2);
degiskenlerden  birinde gozlenen
degiskenligin ne kadarmin  diger
degisken  tarafindan  agiklandigini
yorumlamada kullanilir (Sahinler, 2009).
Calismada, kripto para c¢esitlerinden
secilen Bitcoin, Ethereum ve Binance
Coin degiskenlerinin kendi arasindaki ve
Covid-19 6liim ve vaka sayisi arasindaki
iliskinin siddeti ve yoniinii tespit etmek
tizere Korelasyon Analizi metodu
kullanilmistir.  Veri setlerinin normal
dagilmadigr  Shapiro-Wilk normallik
testi ile tespit edildigi i¢in Spearman
Korelasyon Analizi uygulanmistir.
Cok degiskenli regresyon analizi
Bagimli degisken ile bagimsiz
degiskenler arasindaki iligkiyi
incelemeye yonelik kurulan modellere
¢ok degiskenli regresyon modeli
denmektedir. = Regresyon  adimlan
uygulanirken, her degiskenin modelde
yer alabilmesi i¢in sahip olmasi gereken
en diisiik F degerinin (veya p degeri)
hesaplandiktan sonra, bir degiskenin
modele eklenmesi, eklenen degiskenin
modelde kalmast ya da c¢ikartilmasi
konusunda kararin F degerine gore
verildigi bir yontemdir (Alpaykut ve
ark., 2011). Segilen ii¢ kripto para ¢esidi,
Euro ve Ons degerlerinden her biri
bagiml degisken kabul edilerek tek tek
yirmi farkli model kurulmus ve hem
birbiri iizerindeki etkileri hem de
bagimsiz degisken olan Covid-19 vaka
sayist ve Oli sayis1 karsisindaki
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durumlar1 ¢ok degiskenli regresyon
analizi ile yorumlanmistir. Veri seti,
egitim ve test olmak tizere ikiye ayrilarak
analiz edilmistir. Egitim verisi lizerinde
kurulan modeller daha sonra test verisi
lizerinde test edilerek hata oranlar
hesaplanmistir. Ayni zamanda analiz
sonucu F istatistik degeri (F-statistic), p

degeri (p-value), diizeltilmis R-kare
(adjusted r-squared) degerlerine
istinaden model secimleri

gerceklesmistir. Model sonucunun F
istatistigi modelin anlamliligin1 gosterir.
F istatistiginin p degeri 0,05'ten kiigiik
oldugunda kurulan modelin anlamh
oldugu soylenebilir. Model 6zet
sonucunda yer alan artik hata standart
degerinin, bagimli degiskenin ortalama
degerine oranlanmasiyla model hata
orani elde edilir. Kurulan modeller
icerisinde bagimli degiskene etki eden
bagimsiz degiskenleri tespit etmek igin
0zet sonucta her degiskenin p degerine
bakilir(Pr(>|t))). Bu deger 0,05’ten
biiyiik ise bagimli degisken modelden
ayiklanir.
BULGULAR ve TARTISMALAR
Demografik bulgular

Kripto para ve doviz degiskenleri
icin 9 Kasim 2017-31 Mart 2022
araligindaki giinliik yiiksek ve diisiik
degerleri  ortalamasin1  igeren  veri
setlerine ayr1 ayrt normallik testi
uygulanarak p degerleri {izerinden
normal dagilim durumu
degerlendirilmistir. Yapilan test
sonucunda tiim degisken veri setlerinin
normal dagilim testi sonucu hesaplanan
p degerleri i¢in p<0,05 oldugu tespit
edilerek HO hipotezi reddedilmis ve H1
hipotezi kabul edilerek verilerin normal
dagilmadigr  sonucuna  ulagilmustir.
Asagidaki Cizelge 2’de Shapiro-Wilk
testi uygulanan degisken veri setleri i¢in
elde edilen p degerleri yer almaktadir.
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Cizelge 2. Shapiro-wilk normallik testi sonucu

Degiskenler
Covid-19 vaka sayist
Covid-19 olii sayist
Bitcoin
Ethereum
Binance Coin
Euro
Ons

Normal Dagilim Testi (Shapiro Wilk) Sonuglari (p-degerleri)

< 2.2e-16
=9.,557e-12
< 2.2e-16
< 2.2e-16
< 2.2e-16
< 2.2e-16
=2.57e-12

Verilerin normal dagilmadig:
Shapiro-Wilk testi ile tespit edilmis ve
bu ¢iktiya  istinaden  Spearmen
korelasyon analizi yapilmistir. Tim
degiskenlere, farkli tarihler araliginda
ikili olarak spearman korelasyon analizi
uygulanmistir.  03.01.2020-31.03.2022
tarthleri  araligindaki  elde edilen
korelasyon katsayisi (k) Cizelge 3’te,
03.01.2020-31.12.2020 tarihleri
araligindaki elde edilen korelasyon
katsayis1 (k) Cizelge 4’te, 01.01.2021-
31.12.2021 tarihleri araligindaki elde
edilen korelasyon katsayisi (k) Cizelge
5’te yer almaktadir.  Pandemin
01.01.2020-31.12.2020 tarihleri
araliginda, Covid-19 vaka sayist ile
Bitcoin, Ethereum, Euro ve Ons arasinda
pozitif yonlii ve kuvvetli iliski oldugu,
Binance Coin ile orta dereceli ve pozitif
yonlii bir iliski vardir. Covid-19 oli
sayis1 ile Bitcoin, Binance Coin,
Ethereum, Euro ve Ons arasinda pozitif
yonlii ve orta dereceli bir iligki vardir. Bu
iliski  kuvveti 01.01.2021-31.12.2021
tarihleri araliginda etkisini kaybederek
iligki yoniiniin de degistigi sonucu elde
edilmistir. Bu degerlere Cizelge 3 ve
Cizelge 4 ‘te yer almaktadir. 11k vakadan
giinimiize degiskenler aras1 iliski
incelendiginde; Bitcoin ile Covid-19
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vaka sayis1 arasinda orta siddetli ve
pozitif yonlii bir iligki, Ethereum ve
Binance Coin ile kuvvetli ve pozitif
yonlil bir iligki, Euro ve Ons ile zayif ve
pozitif yonlii bir iliski oldugu tespit
edilmistir. Covid-19 0Oli  sayis1 ile
Ethereum, Bitcoin, Binance Coin ve
Euro arasinda orta siddetli pozitif yonli
bir iliski oldugu, Ons ile zayif pozitif
yonlii  bir iligki oldugu sonucuna
varilmistir. 03.01.2020-31.03.2022
tarihleri araligindaki veriye uygulanan
spearman korelasyon analizinden elde
edilen  degiskenlerin  birbirlerinde
acikladiklar1 varyans miktar1 korelasyon
katsaymin karesine esit olan
determinasyon katsayisi, Cizelge 6°da
yer almaktadir. Kripto para birimleri ile
Covid-19 vaka sayist iligkisi i¢in 0,50-
0,61 arasinda degisen determinasyon
katsayist, kripto para degerlerinin toplam
varyansin %50-61 oraninda pandemi ile
aciklanabilecegini ifade etmektedir.
Euro degerinin degisimi i¢in ise bu
degisimin %54’ pandemi ile
aciklanabilir. Ons degeri i¢in hesaplanan

determinasyon katsayis1 ¢ok diisiik
oldugundan pandemi ile iligkisi
konusunda net bir sonug
sOylenememektedir.
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Cizelge 3. 03.01.2020-31.12.2020 Tarih araligindaki spearman korelasyon katsayisi sonucu

Covid-19 vaka Covid-19 6lii

Binance

Degiskenler Bitcoin Ethereum . Euro Ons
sayisl sayisl Coin

Covid-19 vaka sayist 1,000 0,822 0,845 0,874 0,742 0,843 0,822

Covid-19 6lii sayist 0,822 1,000 0,625 0,678 0,483 0,611 0,633

Bitcoin 0,845 0,625 1,000 0,964 0,909 0,830 0,743

Ethereum 0,874 0,678 0,964 1,000 0,898 0,867 0,792

Binance Coin 0,742 0,483 0,909 0,898 1,000 0,758 0,642

Euro 0,843 0,611 0,830 0,867 0,758 1,000 0,776

Ons 0,822 0,633 0,743 0,792 0,642 0,776 1,000

Cizelge 4. 01.01.2021-31.12.2021 Tarih araligindaki spearman korelasyon katsayisi sonucu

Covid-19 Covid-19

Binance

Degiskenler s Bitcoin  Ethereum . Euro Ons
vaka sayis1  6lii sayisi Coin

Covid-19 vaka say1st 1,000 0,440 0,115 0,156 0,347  -0,051 0,082
Covid-19 &lii sayist 0,440 1,000 -0,258 -0,535 -0,333 0,737 0,223
Bitcoin 0,115 -0,258 1,000 0,540 0,639 -0,444 -0,388
Ethereum 0,156 -0,535 0,540 1,000 0,902 -0,689 0,050
Binance Coin 0,347 -0,333 0,639 0,902 1,000 -0,555 -0,030
Euro -0,051 0,737 -0,444 -0,689 -0,555 1,000 0,341

Ons 0,082 0,223 -0,388 0,050 -0,030 0,341 1,000

Cizelge 5. 03.01.2020-31.03.2022 Tarih araligindaki spearman korelasyon katsayisi sonucu

Degiskenler Covid-19 PQV'd'lg Bitcoin  Ethereum SN Euro Ons
vaka sayis1  olii sayis1 Coin

Covid-19 vaka sayis1 1,000 0,687 0,704 0,761 0,780 0,371 0,472

Covid-19 dlii sayisi 0,687 1,000 0,579 0,510 0,522 0,734 0,304

Bitcoin 0,704 0,579 1,000 0,915 0,927 0,425 0,200

Ethereum 0,761 0,510 0,915 1,000 0,972 0,319 0,321

Binance Coin 0,780 0,522 0,927 0,972 1,000 0,327 0,282

Euro 0,371 0,734 0,425 0,319 0,327 1,000 0,457

Ons 0,472 0,304 0,200 0,321 0,282 0,457 1,000

Cizelge 6. 03.01.2020-31.03.2022 Tarih Araligindaki Spearman Determinasyon Katsayisi

Sonucu
Degiskenler Covid-19 - Covid-19 gy Ethereum BN £urg Ons
vaka sayis1 __ olii sayisi Coin
Covid-19 vaka sayis1 1,000 0,471 0,496 0,579 0,608 0,138 0,223
Covid-19 dlii sayist 0,471 1,000 0,335 0,260 0,273 0,538 0,092
Bitcoin 0,496 0,335 1,000 0,837 0,859 0,180 0,040
Ethereum 0,579 0,260 0,837 1,000 0,944 0,102 0,103
Binance Coin 0,608 0,273 0,859 0,944 1,000 0,107 0,079
Euro 0,138 0,538 0,180 0,102 0,107 1,000 0,209
Ons 0,223 0,092 0,040 0,103 0,079 0,209 1,000
[k vakadan giiniimiize degiskenler arasi Grafik iizerindeki koyu mavi noktalar

iliski incelendiginde olusturulan
korelasyon analizinin grafigi asagidaki
Sekil 2°de yer almaktadir. Bu grafik ile
tim degiskenlerin birbirine baglilik
derecesini daha net bir sekilde gordiik.
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giiclii pozitif korelasyonlari, acik mavi
noktalar ise zayif pozitif korelasyonlar

gostermektedir. Diger daireler de
renklerine ve biyiikliklerine gore
korelasyonun  giicini ve  yOniinii
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belirtmektedir. Ornegin, Bitcoin ile
Binance Coin arasinda koyu mavi ve
bliylikk daire olmasi, iki degisken
arasinda pozitif yonlii ve gii¢lii bir iligki
oldugu anlami ¢ikarilmaktadir. Kovid
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oOlii sayis1 ile Euro arasinda biiyiik ve orta
koyulukta mavi daire olmasi da pozitif
yonlii ve orta kuvvette bir iliski oldugu
anlamina gelmektedir.
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Sekil 2. Spearman korelasyon analizi grafigi

Cok degiskenli regresyon analizi
yapilarak her bagimli degisken icin dort
farkl1 model olmak {lizere toplamda 20
model kurulmustur. Her degisken igin

kurulan modellerin anlamlilik
diizeylerini tespit edebilmek adina
Cizelge 7°de yer alan modellerin

diizeltilmis R2 degerlerine bakilarak en
yiiksek degere sahip olan modeller
se¢ilmistir. Bitcoin, Binance Coin,
Ethereum, Euro ve Ons degiskenlerinin
tahmini icin en yiiksek anlamlilik
diizeyine sahip modellerin diizeltilmis
R2 degeri sirasiyla; model 2 igin 0,91;
model 7 i¢in 0,95; model 10 i¢in 0,94;
model 13 i¢in 0,69 ve model 17 igin 0,48
oldugu sonucuna ulasiimustir.
Degiskenler arasi iligkiyi baz alarak bir
model olusturmayr saglayan c¢oklu
regresyon analizi  yoOntemiyle, bu
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modellerin yiliksek anlamliliga sahip
oldugu sdylenebilir. Anlamlilik diizeyi
en yiiksek olarak secilen bes model i¢in
Cizelge 8’de hesaplanan hata oranlarina
bakildiginda ise modellerin %85 ve tizeri
dogru modelleme yapildig1 sonucuna
ulasilmaktadir. Secilen bes model icin
denklemler asagida yer almaktadir.
Bitcoin bagimli degiskeni i¢in secilen en
iyi model:

Model 2 Formiil= -4,5+8,6*Covid-19
Olii Say1s1+8,9*Euro-
2,87*0Ons+2,9*Binance
Coin+6,9*Ethereum (1)

Binance Coin bagimli degiskeni icin
secilen en iyi model:

Model 7 Formiil=3,4+1,7*Covid-19
Vaka Sayis1-2,1*Euro-
8,5*0ns+2,2*Bitcoin+1,1*Ethereum (2)
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Ethereum bagimli degiskeni i¢in secilen

en iyi model:
Model 10 Formiili= -2,7-2,2*Covid-19
Olii Sayisi-

1,9*Euro+1,4*0Ons+2,3*Bitcoin+4,7*
Binance Coin (3)

Euro bagimli degiskeni i¢in se¢ilen en 1yi
model:

Model 13 Formiilii=8,5-1,9*Covid-19
Vaka Sayisi+6,1*Covid-19 Olii Sayisi-

1,1*Ethereum+1,4*Ons+1,3*Bitcoin-
3,2* Binance Coin (4)

Ons bagimli degiskeni i¢in segilen en iyi
model:

Model 17 Formiili=3+5,2*Covid-19
Vaka  Sayisi+4,02*Covid-19  Olii
Sayis1+7,2*Ethereum+1,5*Ons-
4,6*Bitcoin-1,7* Binance Coin (5)

Cizelge 7. Coklu regresyon analizi diizeltilmis r2 sonucu

Diizeltilmis R2 Degeri (adjusted r

Degisken Model Numarasi
squared)
Model-1 0,904
Bitcoin Model-2 0,910
Model-3 0,894
Model-4 0,893
Model-5 0,944
Binance Coin Model-6 0,953
Model-7 0,943
Model-8 0,942
Model-9 0,939
Ethereum Model-10 0,949
Model-11 0,942
Model-12 0,937
Model-13 0,695
Euro Model-14 0,630
Model-15 0,579
Model-16 0,539
Model-17 0,482
Model-18 0,413
Ons
Model-19 0,477
Model-20 0,372
Cizelge 8. Secilen Modellerin Hata Oran1 Sonucu
Degisken Secilen Model Modelin Hata Oram
Bitcoin Model 2 9,30%
Binance Coin Model 7 10,00%
Ethereum Model 10 13,80%
Euro Model 13 2,00%
Ons Model 17 4,00%
Tartisma kripto para birimine yatirimcilarin ilgisi
Pandeminin etkisiyle hayatin stirekli artmaktadir. Bu c¢alismada

birgok alaninda oldugu gibi finans
piyasasinda da hareketlenmeler ortaya
cikmistir. Finans piyasasinda hareketi
belirsiz her gecen gilin artan cesidiyle
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Covid-19 pandemisinin  kripto para
piyasasindaki etkisini analiz etmek i¢in
korelasyon ve regresyon analiz
metodlari kullanilarak durum
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incelenmistir. Kripto para ve doviz
degiskenleri i¢in 9 Kasim 2017-31 Mart
2022 araligindaki giinliik yiiksek ve
diisiik degerleri ortalamasini igeren veri
setlerine ayr1 ayr1 normallik testi
uygulanmistir ve hesaplanan p degerleri
icin p<0,05 oldugu tespit edilerek
verilerin normal dagilmadigi sonucuna
ulasgilmistir. Veri normal dagilmadig:
icin Spearman Korelasyon Analizi
uygulanarak pandemin 01.01.2020-
31.12.2020 tarihleri araliginda, Covid-
19 vaka sayisi ile Bitcoin, Ethereum,
Euro ve Ons arasinda pozitif yonli ve
kuvvetli iligki oldugu, Binance Coin ile
orta dereceli ve pozitif yonli bir iligki
oldugu sonucuna varilmistir. Covid-19
Oli sayist ile Bitcoin, Binance Coin,
Ethereum, Euro ve Ons arasinda pozitif
yonlii ve orta dereceli bir iligki oldugu ve
bu iliski  kuvvetinin  01.01.2021-
31.12.2021 tarihleri araliginda etkisini
kaybederek iligski yoniiniin de degistigi
sonucu elde edilmistir. Ik vakadan
glinimiize degiskenler arasi iliski
incelendiginde; Bitcoin ile Covid-19
vaka sayis1 arasinda orta siddetli ve
pozitif yonlii bir iligki, Ethereum ve
Binance Coin ile kuvvetli ve pozitif
yonlii bir iligki, Euro ve Ons ile zayif ve
pozitif yonlii bir iliski oldugu tespit
edilmigtir. Covid-19 olii sayist ile
Ethereum, Bitcoin, Binance Coin ve
Euro arasinda orta siddetli pozitif yonlii
bir iligki oldugu, Ons ile zayif pozitif
yonlii  bir iliski oldugu sonucuna
vartlmistir. Cok degiskenli regresyon
analizi yapilarak her bagimli degisken
icin dort farkli model olmak iizere
toplamda 20 model kurulmustur.
Bitcoin, Binance Coin, Ethereum, Euro
ve Ons degiskenleri i¢in kurulan
modellerden en yiiksek anlamlilik
diizeyine sahip modellerin diizeltilmis
R2 degeri sirasiyla; model 2 i¢in 0,91;
model 7 igin 0,95; model 10 igcin 0,94;
model 13 i¢in 0,69 ve model 17 i¢in 0,48
oldugu sonucuna ulastlmistir.
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Degiskenler arasi iliskiyi baz alarak bir
model olusturmayr saglayan coklu
regresyon analizi yontemiyle, bu
modellerin yiiksek anlamliliga sahip
oldugu tespit edilmistir. Giil ve Akyol,
Pearson korelasyon ve Toda Yamamoto
nedensellik analizleri ile sectikleri ii¢
kripto para ¢esidi olan Bitcoin, Ethereum
ve Ripple incelenerek pandeminin etkisi
Ol¢iimlemistir. Analiz sonuglarina gore
Covid-19 vaka artisinin kripto para
piyasasi lizerinde gii¢lii ve pozitif yonlii
bir etkisi oldugunu gostermistir ve kripto
para piyasasinda meydana gelen
degisimde pandeminin 6nemli bir roli
oldugunu belirtmistir(Giil & Akyol,
2020). Yine Atas’in yaptig1 calismada
secilen dort farkli kripto para birimi olan
Bitcoin, Ethereum, Binance Coin ve
Cardano i¢in yapilan analizlerde Covid-
19 pandemisi ve Oncesi baz alinarak
karsilastirmali olarak incelenmis ve
calisma  sonucunda  kripto  para
piyasasinin kisa donemli hareketlerden
biliyliik Olciide etkilenmesine ragmen
uzun donemde bu etkinin ortalama bir
degere diistigli tespit edilmistir (Atas,
2022). Bu calismada, Atas’in ve Giil ve
Akyol’un ¢alismalarinin  sonuglarini
destekler nitelikte bir sonuca ulasildigt
sOylenebilir. Atas ¢alismasinda, kriz
oncesi donem 01.07.2018-31.12.2019 ve
kriz  sonrast donem  01.01.2020-
30.06.2021 tarihleri i¢in kripto para
birimlerini inceledigi veri seti lizerinden
calismayr yapmistir. Bu c¢alismada,
kripto para birimi ve doviz birimleri i¢in
09.11.2017-31.03.2022 tarihleri
aralifinda daha genis bir yelpazede veri
setleri ile ¢alistlmistir.  Yine bu
calismada pandemi siirecini de ilk yil,
ikinci yi1l ve tiim siire¢ olarak ayr1 ayri
zaman dilimlerinde korelasyon analizi
ile pandeminin finans para birimleri
iizerindeki etkisi incelenmistir. Atas’in
da c¢alismasinda ulastigi sonug¢ gibi
pandeminin ilk yilinda kripto para
piyasasi biiyiik dalgalanmalar yasasa da
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uzun vadede daha kii¢iik dalgalanmalar
yasadig1 soylenebilir (Atas, 2022). Giil
ve Akyol calismalarinda, 29.03.2020-

30.09.2021 tarihleri araligindaki
pandemi  siirecindeki  kripto  para
birimleri ile Covid-19 hastaligina

yakalanan vaka sayisi i¢in veri setini
inceleyerek Pearson Korelasyon Analizi
ve Toda-Yamamoto nedensellik testi
metodu kullanmustir. Pearson
Korelasyon Analizi ile kripto para
birimleri ile  COVID-19 salgimina
yakalanan kisi sayist degiskenleri
arasinda ¢ok gii¢lii ve pozitif yonlii bir
korelasyon iligkisi oldugunu, Toda-
Yamamoto nedensellik testi ile Covid-19
pandemisinden kripto para piyasasini
temsilen sectigi ii¢ kripto para birimine
dogru tek yonli nedensellik oldugu

sonucuna ulasmistir(Gil &  Akyol,
2020).
SONUC ve ONERILER

Covid-19 hastalig1 ile 31 Aralik
2019 tarihinde diinya tarihine giren

Covid-19  virlisii  nedeniyle basta
teknoloji olmak tizere bir¢cok alanda
yasamsal kosullarin degismesine

sebebiyet verdi. Bu ylizden bu salgin
insanlik tarthinde onemli bir pandemi
stireci olarak literatiirde yer edinmistir.
Calismada, pandeminin ilk bagladig
tarthten giiniimiize kadar olan Diinya
toplam giinliik vaka ve 6lii sayis1 verisi
kullanilarak kripto para ve doviz
piyasasinda bliylik hareketlenmeler
meydana gelmistir. Calismada analiz
edilen ¢  Dbiyik kripto para
birimlerinden olan Bitcoin, Binance
Coin ve Ethereum piyasa degerlerinde
pandeminin ilk yilinda biiylik bir
etkilenme yasadig1 ve pandeminin ikinci
yilinda bu etkilenmenin azaldig
sonucundan  yola  ¢ikarak  finans
piyasasinin genel olarak etkilendigi goz
ard1 edilmemelidir. Buna paralel olarak
Euro ve Ons degerlerinin de analize
eklenmesiyle  pandemi  doneminde
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dovizin de benzer bir etkilenme siireci
gecirdigi sOylenebilir. Calisma
sonuglari, finans piyasasinda pandemi
donemi etkilerini aragtiran c¢alismalarda
farkli metodlar kullanilarak ve farkh
kripto para g¢esitleri de eklenerek
yapilmast  yoOniinde  faydali  bir
yonlendirme saglayabilir. Ayn1 zamanda
pandemi siirecinde finans piyasasini
etkiledigi varsayilan diger unsurlardan
olan asi, ¢alisma sartlarinin degismesi
gibi farkli degiskenler de bu g¢alisma
kapsamina eklenerek genisletilmis yeni
bir ¢alismanin yapilmasi faydali olabilir.
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Ozet

Aragtirma COVID-19 pandemi doneminde bireyler tarafindan algilanan sosyal destegin bireylerin
anksiyete diizeyi tizerindeki etkisinin incelenmesi amaciyla yapildi. Caligma tanimlayici tiirde bir aragtirmadir.
Calismaya Tiirkiye’de yasayan 18-60 yas arasi, veri toplama araglarina ulagim ve veri toplama araglarini anlama
ve yanitlama engeli olmayan, okuma-yazma bilen, 01.06.2021-01.07.2021 tarihleri arasinda ulasilabilen
bireylerden basit rastgele yontem ile belirlenen bireyler dahil edildi. Caligma verileri web tabanli olarak kisilerin
sosyodemografik 6zelliklerinin yer aldigi Anket Formu, Cok Boyutlu Algilanan Sosyal Destek Olgegi ve
Spielberger Durumluluk- Siireklilik Anksiyete Olgegi ile toplandi. Verilerin analizi p<0,05 istatistiksel olarak
anlaml kabul edilerek SPSS programu ile gergeklestirildi. Arastirmada, katilimcilarin Cok Boyutlu Algilanan
Sosyal Destek Olgegi puan ortalamas1 56.70+18.01, Durumluluk Anksiyete Olcegi puan ortalamasi 43.70+14.78,
Siireklilik Anksiyete Olgegi 45.37+11,71 olarak saptanmistir. Katilimcilarin Cok Boyutlu Algilanan Sosyal
Destek diizeyi ve Durumluluk ve Siireklilik Anksiyete durumlari arasinda negatif yonde zayif bir iliski oldugu
ortaya ¢ikmug, sosyal destek diizeyleri yiikseldik¢e durumluluk ve siireklilik anksiyete puaninda istatistiksel
olarak anlamli bir azalma oldugu saptanmistir (p<0.001). Calismada bireyler tarafindan algilanan sosyal destek
diizeyi arttik¢a bireylerin anksiyete diizeylerinde azalma oldugu saptanmustir.
Anahtar Kelimeler: Anksiyete, Covid-19 viriis, sosyal destek

How Much Does Social Support Perceived by Individuals Affect the Anxiety Level During the COVID-
19 Pandemic

Abstract

It was conducted to examine the effect of social support perceived by individuals on the anxiety level
of individuals during the COVID-19 pandemic during the research period. The study is a descriptive type of
research. Included in the study were individuals who were determined by simple random method, aged between
18-60 years, who were aged between 01.06.2021 and 01.07.2021, who had no barriers to accessing data collection
tools and understanding and responding to data collection tools, who could read and write. The study data were
collected using a web-based Questionnaire, which includes the sociodemographic characteristics of the
individuals, the Multidimensional Scale of Perceived Social Support, and the Spielberger State-Trait Anxiety
Inventory. The analysis of the data was performed with the SPSS program, with p<0.05 considered statistically
significant. In the study, the mean score of the participants on the Multidimensional Perceived Social Support
Scale was 56.70+18.01, the mean score on the State Anxiety Scale was 43.70+£14.78, and the Trait Anxiety Scale
was 45.37+11.71. It was found that there was a weak negative correlation between the Multidimensional
Perceived Social Support level and the State and Trait Anxiety of the participants, and a statistically significant
decrease was found in the state and trait anxiety scores as the social support levels increased (p<0.001). In the
study, it was determined that as the level of social support perceived by the individuals increased, the anxiety
levels of the individuals decreased.
Keywords: Anxiety, Covid-19 virus, social support
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GIRIS

Tiim diinyayr ciddi olgiide
etkileyen COVID-19 pandemisi ilk
olarak Cin’in Wuhan kentinde 2019
yilinin sonlarinda meydana gelmistir.

(WHO, 2020). Yayilimi heniiz
onlenemeyen, ¢ok fazla sayida insanin
enfekte  olmasmna ve  yasaminin

sonlanmasina neden olan COVID-19
enfeksiyonun tiim iilkeler, toplumlar ve
kisiler iizerinde cesitli ve c¢ok sayida
etkileri bulunmaktadir. COVID-19’un
bu etkileri tip, ekonomi, sosyal hayat,
psikoloji, siyaset, sanat ve dini yasam
gibi alanlarda biiytik oranda
goriilmektedir (Karal ve Biger, 2020;
Yalniz ve ark., 2020). Meydana getirdigi
etki bakimidan pandemi siireci kisilerin
ozellikle fizyolojik ve psikolojik olarak
daha cok etkilenmesine, bu yonde daha
fazla degisim yasamasina neden olmus,
panik, tedirginlik, korku ve kaygi gibi
problemleri  beraberinde  getirmistir
(Karal ve Biger, 2020). Kisiler bu siiregte
kendilerini ve etrafindakileri hem
enfekte olmaktan korumaya caligmakta
hem de psikolojik olarak saglam kalma
ugras1 icerisinde olmaktadir (Karal ve

Bicer, 2020). Bununla ilgili olarak
Tiirkiye’nin de i¢inde bulundugu dokuz
farkli ilkede yapilan calismalarin
degerlendirildigi bir aragtirmada
kisilerde %6,33-50,9 araliginda
anksiyete, %14,6-48,3 araliginda

depresyon, %7-53,8 araliginda travma
sonrasi stres bozuklugu ve %§8,1-81,9
araliginda 1ise stres gibi psikolojik
sorunlar yasadig1 belirtilmektedir (Xiong
ve ark., 2020). Hindistan’da yapilan bir
calisma sonucunda ise karantina
doneminde kisilerin %38,2’sinde
anksiyete, %10,5’inde depresyon ve
%74,1’inde ise orta diizeyde stres
goriildiigii belirtilmektedir (Grover ve
ark., 2020). Anksiyete gelecekteki bir
tehdide yonelik genellestirilmis  bir
beklenti, bireyin bir sorunla basg
edememe yoniindeki asir1 uyarilma
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durumunu ifade etmektedir. Anksiyete
belirsizce gelismekte ve cok yavas
kaybolmaktadir ve kas gerginligi, tetikte
olma ve kacinma davramis1 eslik
edebilmektedir (American Psychiatric
Association, 2013; Beck ve ark., 2005).
Pandemi siirecinde sik yasanan ve artan
oliimler; televizyonun, sosyal medyanin,
internet tizerindeki farkli sitelerin salgin
haberleri, ortaya ¢ikan yeni vakalar gibi
nedenler insanlarin anksiyete diizeyini
artirmaktadir. Bununla birlikte pandemi
stirecinde, uygulanmast gereken
kurallar, karantina uygulamasi, sosyal
izolasyon, sosyal mesafe gibi durumlar;
hastaliga yakalanma ve hastalig1 yayma
korkusu, Oliim korkusu anksiyeteyi
artiran  durumlar olarak karsimiza
¢ikmaktadir (Duan ve Zhu, 2020; Rubin
ve Wessely, 2020). ABD'de de 775
yetiskin birey ile yiiriitiilen calisma
sonucu COVID-19 pandemisi kaynakli
anksiyete yasayan kisilerin, salgindan
bagimsiz bir anksiyete yasayanlardan
daha ¢ok umutsuzluk, intihar diisiincesi,
hayatlarinda bozulma, daha fazla alkol
ve madde kullanimi goriildigi ifade
edilmektedir (Lee, 2020). Kisilerin
hayatinda tedirginlige neden olan
anksiyete, kisinin okul, is, sosyal iliskiler
gibi gilinliik hayatinin pargalarim1 da
etkilemektedir (Tektas, 2014). Kisiler
sosyal izolasyon gereken pandemi
donemlerinde aile, arkadas, okul, is gibi
sosyal destek sistemlerinden
ayrilabilmekte ve kopabilmektedir. Bu
durumda, yasanan zorluklar ile miicadele
edilmesi gereken, psikolojik destege en
fazla  ihtiyag  duyulan  pandemi
donemlerinde kisiler bu siireci daha zor
bir sekilde gecirmektedir (Giirel ve Er,
2020; Karal ve Biger, 2020). COVID-19
pandemi siirecinde kisilerin psikolojik
olarak zorlayict bir sekilde gecirdikleri
giinlerde  umut  ettikleri, yardim
bekledikleri, sarildiklar1 ya da bir ¢ikis,
kacis noktas1t olarak gordiikleri en
Oonemli unsur sosyal destek sistemleri
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olmaktadir (Giirel ve Er, 2020). Sosyal
destek, cevrenin insana sagladigi sosyal
ve psikolojik destegin tiimii olarak
tanimlanmaktadir. Bu tanim
dogrultusunda sosyal destek, insanlarin

temel ihtiyaclar1 arasinda
sayilabilmektedir (Tras ve Arslan,
2013). Kisinin sosyal ¢evresinden
sagladigi yardim, iginde bulundugu
stresi  algilamasina, stres durumuna
vermis oldugu yanitin diizeyine ve
stresle nasil bas etmesi gerektigi

konusuna oldukga katki saglamaktadir.
Sosyal destek sistemi gii¢lii olan kisilerin
pandemi siirecinde psikolojik olarak
daha dayanikli olduklar1 ve yasantilarina
daha kolay adapte olabildikleri
goriilmektedir. Insanlarin kisisel, ailevi
ve ¢evresel risk etmenleri ile koruyucu
faktorleri pandemi donemini daha
saglam bir sekilde veya daha az problem
ile gecirmelerine etki etmektedir (Karal
ve Biger, 2020). Ancak literatiir
incelendiginde COVID-19 pandemi
stirecinde kisilerin algiladiklar1 sosyal
destek ve anksiyete diizeyleri arasindaki
iliskinin incelenmesine dair sinirli sayida
calismaya rastlanmistir. Bu dogrultuda
calismada COVID-19 pandemi
doneminde bireyler tarafindan algilanan
sosyal destegin Dbireylerin anksiyete
diizeyi iizerindeki etkisinin ortaya
koyulmasi1 hedeflenmektedir.

YONTEM
Arastirmanin tiirii

Bu caligma tanimlayic1 tiirde
arastirmadir.
Arastirmanin yeri

Calisma web tabani iizerinde
Haziran-Temmuz 2021 tarihleri arasinda
gergeklestirildi. Veri toplama araclar
internet ortaminda arama motoru
tizerinden yanitlanabilecek bir form
haline getirildi. Arastirma baglant1 adresi
bireyler ile e-posta, mesaj, sosyal medya
yollarindan paylasildi.
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Arastirmanin evreni ve 6rneklemi

Calismanin evrenini Tiirkiye’de
yasayan 18-60 yas arasi, veri toplama
araglarma wulasgim ve veri toplama
araglarin1 anlama ve yanitlama engeli
olmayan, okuma-yazma bilen,
01.06.2021-01.07.2021 tarihleri arasinda
ulagilabilen ve c¢alismaya katilmay1
kabul eden bireyler olusturdu. Calisma
orneklemini ise basit rastgele 6rnekleme
yoluyla ulasilabilen 227 kisi olusturdu.
Arastirmanin etik yonii

Calisma igin Atatiirk Universitesi
Hemsirelik Fakiiltesi Etik Kurulu’ndan
08.06.2021 tarihli ve 2021-2/6 sayili
onay alindi. Calisma baslangicinda
bireylere Goniilliilerin Bilgilendirilmis
Olur Formu sunularak bireylerden onam
alindi.
Verilerin toplanmasi

Anket formu ve Olgekler,
https://docs.google.com/forms/d/12pUK
$9e9eHIW440tTXVVDOWIILR]j_sXy1l
IcH9avgerk/edit?hl=tr ’a yiiklenerek
baglant1 adresi bireylere e-posta ve
baglanti linki yoluyla ulastirildi. Anketin
giris sayfasinda bireylere
bilgilendirilmis olur formu sunuldu ve
kabul eden bireyler ankete devam etti.
Veriler 01.06.2021- 31.06.2021 tarihleri
arasinda toplandi.
Veri toplama araglar

Verilerin toplanmasinda literatiir
dogrultusunda arastirmaci tarafindan
olusturulan sosyodemografik 6zellikleri
iceren anket formu, Cok Boyutlu
Algilanan Sosyal Destek Olgegi ve

Spielberger  Durumluluk-  Siireklilik
Anksiyete Olcegi kullanilds.
a) Anket formu

Arastirmaci tarafindan
hazirlanan formda bireylerin

sosyodemografik o6zelliklerini, egitim
durumlarin1 ve COVID-19 enfeksiyonu
gecirme durumunu sorgulayan 5 madde
bulunmaktadir.
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b) Cok boyutlu algilanan sosyal destek
olcegi (CASDO) (Multidimensional
Scale of Perceived Social Support-

Mspss)

Bu olgek ABD’de Zimet ve
digerleri (1988) tarafindan
gelistirilmistir.  Olgegin Tiirkge ’ye

uyarlama caligmalar1 Eker ve Arkar
(1995) tarafindan yapilmustir. Olgek,
2001 yilinda Eker, Arkar ve Yaldiz
tarafindan yeniden gézden gecirilmis ve
gecerlik  ve giivenirlik caligmalar
yapilmistir. CASDO, 7°1i likert tipte
(1=kesinlikle hay1r, 7=kesinlikle evet) ve
12 maddeden olusmaktadir. Olgegin aile
(3.4,8,11 maddeleri), arkadaslar
(6,7,9,12 maddeleri) ve 06zel insan
(1,2,5,10 maddeleri) olmak iizere 3 farkl
destegi  iceren 3  alt  boyutu
bulunmaktadir. Olgegin alt boyutlarmin
puanlart  4-28 arasindadir. CASDO
toplam  puam1  12-84  arasindadir.
Puanlarin yiiksek olmasi sosyal destek
algist  yiiksek  oldugunu  gosterir.
Puanlarin diisiik ¢ikmasi sosyal destek
algisinin diistik oldugunu
gostermektedir. Yapt gecerliligi icin
yapilan faktor analizi sonucunda 3 faktor
ortaya ¢ikmis bulunan oOlgegin; ic
tutarlilikta Cronbach Alfa katsayilart
tim Olgek icin .89, aile destegi boyutu
icin .85, arkadas destegi boyutu i¢in .88
ve Ozel insan destegi boyutu igin .92
arasinda ¢ikmis olup oldukca yiiksektir
(Eker ve Arkar, 1995). Calismada ise
tim CASDO icin Cronbach Alfa
katsayisi. 94 olarak bulunmustur.

c) Spielberger durumluluk- siireklilik
anksiyete olcegi (Stait-Trait Anxiety
Inventory/STAI)(EK:3)

Bu o0lcegin orijinali anksiyete
diizeyini tespit etmek i¢cin 1970 yilinda
Spielberger ve arkadaslar1 tarafindan
gelistirilmistir. “Durumluluk ve
Siireklilik Anksiyete Olgegi” seklinde
iki boliimden olusmaktadir. Her iki
6lgek 20 sorudan olusan 4’li likert tipli
bir 6lgektir. Olgeklerin her birinden elde
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edilen  puanlar  20-80  arasinda
degismektedir  (Spielberger, 1970).
Tiirkge formuna uyarlamasini ise Oner
Le Compte yapmustir (Oner, 1985).
Durumluluk anksiyete 6lcegi

Bireylerin kendini su anda nasil
hissettigini 6lgmeyi amaglar. Yiiksek
puan alinmasi anksiyetenin fazla
oldugunu diisiik puan alinmasi ise
anksiyete diizeyinin az oldugunu
gostermektedir  (Spielberger, 1970).
Durumluluk  anksiyete  Olceginde;
olumsuz duygular dile getiren dogrudan
ifadeler ve olumlu duygular dile getiren
tersine donmiis olmak iizere iki tiir ifade
bulunmaktadir. Durumluluk Anksiyete
Olgegi’ndeki ters puanlama yapilacak
olan ifadeler 1, 2, 5, 8, 10, 11, 15, 16, 19
ve 20. maddelerdir. Bu maddeler
puanlanirken 1 agirlik degerinde olanlar
4’e, 4 agirlhik degerinde olanlar ise 1’e
doniistiirtilerek puan hesabi
yapilmaktadir. Olgekten alinan 0-19
aras1 toplam puan anksiyete olmadigini,
20-39 arast toplam puan hafif, 40-59
arast toplam puan orta, 60-79 arasi
toplam puan agir anksiyete diizeyini
gosterirken 60 puan {izeri profesyonel
yardima gereksinim oldugunu
gostermektedir. Olgegin test tekrar
giivenirligi  0.16 ile 0.54 arasinda
bulunmustur (Oner, 1985). Calismada
Durumluluk  Anksiyete Olgegi igin
Cronbach Alfa katsay1s1.96 olarak
bulunmustur.
Siireklilik anksiyete ol¢cegi

Durum ve kosullardan bagimsiz
olarak siire¢ igerisinde kisinin nasil
hissettigini belirtir. Puanin fazla olmasi
yiiksek, az olmasi1 ise diisliik anksiyete
diizeyini ifade eder. Puanlar1 yiizdelik
sirasina gore yorumlarken ayni durum
gecerlidir. Yani diisiik yiizdelik (1, 5, 10)
anksiyetenin az oldugunu
gostermektedir. Uygulamalarda
belirlenen ortalama puan seviyesi 36 ile
41 arasinda degismektedir. 0-30 arasi
disiik, 31-49 arasi orta, 50 ve tistl ise
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yuksek anksiyeteyi  goOstermektedir.
Spielberg Siireklilik Anksiyete
Olgeginde ters puanlama yapilan ifadeler
1, 6, 7, 10, 13, 16, 19°dur. Test tekrar
giivenirligi  0.73 ile 0,86 arasinda
bulunmustur (Oner, 1985). Calismada
Siireklilik ~ Anksiyete Olgegi igin
Cronbach Alfa katsayisi. 93 olarak
bulunmustur.

Arastirmanin simirhihiklar:

Calismanin  kisa bir zaman
diliminde yapilmasi bu c¢aligmanin
stirliligidir.

Verilerin istatistiksel analizi

Veriler SPSS 20 (Statistical
Program for Social Sciences) paket
programi kullanilarak degerlendirildi ve
p=<0,05 istatistiksel olarak anlamli kabul
edildi. Verilerin analizinde aritmetik
ortalama, standart sapma, ¢arpiklik ve
basiklik katsayilari, bagimsiz gruplarda

t-testi, tek yonli varyans analizi
(ANOVA), grup varyanslarinin homojen
olmadigi durumlarda Welch ANOVA,
Post Hoc analizler igin Bonferroni
testleri ve korelasyon  analizi
kullanilmistir. Bu calismada gruplarin
normal dagilim gosterip gostermedigi

belirlenmistir. Normallik testi i¢in
Skewness ve Kurtosis degerlerine
bakilmistir.
BULGULAR

Cizelge 1’de  katilimcilarin
tanitici ozelliklerinin dagilimi

verilmigtir. Arastirma kapsamina giren
kigilerin, %45.8’1 26-35 yas araliginda,
%60.8’1  kadin, %35.7’si  lisans
diizeyinde egitime sahip oldugu
belirlenmistir. Katilimcilarin  %50.2’si
evli ve %454 bir kez COVID-19
gecirdigi saptanmustir.

Cizelge 1. Katilimcilarin tanitic1 6zelliklerinin dagilimi

Ozellikler Say1 %
Yas
18-25 yas 54 5.3
26-35 yas 116 45.8
36 ve lizeri 57 34.4
Cinsiyet
Kadin 138 60.8
Erkek 89 39.2
Egitim Diizeyi
[Ikogretim 25 11.0
Lise 34 15.0
On lisans 47 20.7
Lisans 81 35.7
Lisansiistii 40 17.6
Medeni Durum
Evli 114 50.2
Bekar 113 49.8
COVID-19 Gegirme durumu
Hi¢ gegirmedim 98 43.2
Bir defa gegirdim 103 454
iki veya daha fazla gecirdim 26 115
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Cizelge 2. Katilimcilarin ¢ok boyutlu algilanan sosyal destek dlgegi ve durumluluk ve siireklilik
anksiyete 6lgegi puan ortalamalarimin dagilimlari

OLCEKLER Olcek Alt X+SS Min-Max Cronbach Alfa
Boyutlan
o Aile 21.77+6.71 4-28 0.96
» é % §§ D érkadaslar 17.92+6.47 4-28 0.96
3258 82 _Ozelinsan 17.00+8.32 4-28 0.96
0% 0O "Toplam 56.70+18.01 12.84 0.94
Durumluluk 43.70+14.78 20-77 0.96
o 35,0 Anksiyete Olgegi
~ =
3 =0
2538
A - Stireklilik 45.37+11.71 22-77 0.93
< Anksiyete Olcegi
Arastirmada, katilimcilarin Cok Boyutlu 43.70+14.78,  Sireklilik  Anksiyete

Algilanan Sosyal Destek Olgegi puan
ortalamasi 56.70+18.01, Durumluluk
Anksiyete Olgegi puan ortalamasi

Olgegi 45.37+11,71 olarak saptanmistir
(Cizelge 2).

Cizelge 3. Katilimcilarin ¢ok boyutlu algilanan sosyal destek dlcegi ve durumluluk ve siireklilik
anksiyete 0l¢cek puan ortalamalar1 arasindaki iligki

OLCEKLER Aile Arkadaslar Ozel insan Cok Boyutlu Algilanan Sosyal
Destek Olgegi
Durumluluk r=-0.406 r=-0.266 r=-0.141 r=-0.312
Anksiyete Olcegi p<0.001 p<0.001 p=0.034 p<0.001
Siireklilik r=-0.402 r=-0.261 r=-0.243 r=-0.356  p<0.001
Anksiyete Olgegi p<0.001 p<0.001 p<0.001

Aragtirmada, katilimcilarin Cok Boyutlu
Algilanan Sosyal Destek Olgegi puan
ortalamasi ile Durumluluk ve Siireklilik
Anksiyete Olgcegi  puan ortalamasi
arasindaki 1iligki Pearson Korelasyon
Analizi ile incelenmis ve sonuglar
Cizelge 3’te verilmistir. Katilimcilarin
Cok Boyutlu Algilanan Sosyal Destek
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Olgegi ve Durumluluk ve Siireklilik
Anksiyete durumlar1 arasinda negatif
yonde zayif bir iligki oldugu ortaya
cikmig, sosyal destek  diizeyleri
yiikseldik¢e durumluluk ve siireklilik
anksiyete puaninda istatistiksel olarak

anlamli bir azalma oldugu saptanmistir
(p<0.001).
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Cizelge 4. Katilimcilar tanitict 6zelliklerinin ¢ok boyutlu algilanan sosyal destek 6l¢egi puan
ortalamalarimin dagilim

Ozellikler Say1 Aile Arkadaslar Ozel insan CASDO
X+£SS X+SS X+SS X+SS
Yas
18-25 yas 54 19.90+6.81 18.31£5.97 17.55+£7.96 55.77£17.29
26-35 yas 116 21.82+6.89 18.37+6.67 16.98+8.87 57.18+18.73
36 ve lizeri 57 23.41+5.84 16.67+6.45 16.51+7.61 56.60+17.47
F(Welch)*=4.231 F=1.466 F(Welch)*=0.247 F=0.112
p=0.017 p=0.233 p=0.782 p=0.894
3>1
Cinsiyet
Kadin 138 22.13+6.56 17.99+6.60 17.00+8.40 57.13£17.93
Erkek 89 21.22+6.93 17.82+6.29 16.98+8.25 56.03+18.20
t=0.993 t=0.196 t=0.016 t=0.447
p=0.322 p=0.845 p=0.987 p=0.655
Egitim Diizeyi
ilkogretim 25 19.16+7.36 15.36+6.09 17.04+8.54 51.56x17.47
Lise 34 22.26+6.35 17.44+5.36 18.35+6.59 58.05+14.64
On lisans 47 20.42+7.18 17.19+6.12 15.80+8.26 53.42+17.27
Lisans 81 22.18+6.59 18.43+6.88 16.96+8.44 57.58+18.95
Lisansiistil 40 23.75+5.66 19.77+6.70 17.30+9.47 60.82+19.26
F=2.474 F=2.164 F(Welch)*=0.590 F=1.533
p=0.045 p=0.074 p=0.671 p=0.194
4,5>1
Medeni Durum
Evli 114 21.09+6.59 18.22+6.11 16.21+8.53 55.53+17.10
Bekar 113 22.46+6.78 17.61+6.83 17.79+8.06 57.87+18.88
t=1.535 t=0.707 t=1.438 t=0.979
p=0.126 p=0.480 p=0.152 p=0.329
COVID-19
Gecirme durumu
Hig gegirmedim 98 21.66+6.86 18.34+6.81 16.59+8.17 56.60+£18.97
Bir defa gegirdim 22.454+6.49 18.11£6.25 17.82+8.47 58.39£17.56
iki veya daha fazla 103 19.50+6.68 15.57+5.70 15.26+8.24 50.34+14.93
gecirdim F=2.058 F=1.981 F=1.187 F=2.097
26 p=0.130 p=0.140 p=0.307 p=0.125

* Grup varyanslarinin homojen olmadig1 durumlarda Welch ANOVA test degerleri alinmustir.

Cizelge 4’te  katihmcilarin
tanitict  dzelliklerinin  CASDO  puan
ortalamalarinin  dagilimi  verilmistir.
Katilimcilarin cinsiyet, medeni durum ve
COVID-19 gecirme durumlarina gore
Cok Boyutlu Algilanan Sosyal Destek
Olgegi puan ortalamalar1 arasinda
istatistiksel olarak anlamli fark olmadigi
saptanmistir (p>0.05). Yas gruplarina
gore Cok Boyutlu Algilanan Sosyal
Destek Olgegi aile alt boyut puan
ortalamalar1 arasinda gruplar arasindaki
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farkin istatistiksel olarak anlamli oldugu
saptanmistir.  Yapilan ileri  analiz
sonucunda farkin 36 yas ve lizeri gruptan
kaynaklandigr saptanmistir  (p<0.05).
Egitim durumuna goére Cok Boyutlu
Algilanan Sosyal Destek Olcegi aile alt
boyut puan ortalamalar1 arasinda gruplar
arasindaki farkin istatistiksel olarak
anlamli oldugu saptanmistir. Yapilan
ileri analiz sonucunda farkin lisans ve
lisansiisti.  gruptan  kaynaklandigi
saptanmustir (p<0.05).
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Cizelge 5. Katilimcilarin tanitic 6zelliklerinin Durumluluk ve Siireklilik Anksiyete Olcegi ve
alt boyut puan ortalamalarinin dagilimi

Ozellikler Say1 Durumluluk Testve p Siireklilik Testve p
Anksiyete Olcegi Anksiyete Olcegi
XSS X+SS
Yas
18-25 yas 54 42.46+15.66 F=0.249 45.25+12.53 F=0.351
26-35 yas 116 44.17+14.27 p=0.780 45.93+11.89 p=0.705
36 ve lizeri 57 43.96+14.78 44 .36+10.65
Cinsiyet
Kadin 138 42.87+14.75 t=1.045 47.18+12.29 t=2.941
Erkek 89 44.97+14.82 p=0.297 42.57+10.21 p=0.004
Egitim Diizeyi
Ikdgretim 25 44.80+16.53 F=1.144 44.36+10.95 F=1.293
Lise 34 41.94+14.43 p=0.337 45.11+10.55 p=0.274
On lisans 47 47.12+15.33 48.61+12.70
Lisans 81 43.61£14.10 44.92+11.66
Lisansiistii 40 40.85+14.78 43.32+11.83
Medeni Durum
Evli 114 43.49+14.37 t=0.214 46.06+11.85 t=0.887
Bekar 113 43.91+15.24 p=0.831 44.68+11.58 p=0.376
COVID-19 98
Gecirme
durumu 103
42.00+£13.02 F=3.407 45.81+11.69 F=0.361
Hig gegirmedim 26 p=0.035 p=0.698
Bir defa 43.62+15.62 3>1,2 45.39+11.75
gecirdim
Iki veya daha 50.42+16.25 43.61+11.97
fazla gegirdim
Katilimcilarin =~ tanitict  6zelliklerinin farkin istatistiksel olarak anlamli oldugu

durumluluk ve siireklilik anksiyete
Olcegi ve alt boyut puan ortalamalarinin
dagilimi  Cizelge 5’te  verilmistir.
Katilimcilarin  yas, egitim ve medeni
durumlarina gére Durumluluk ve
Stireklilik ~ Anksiyete  olgek  puan
ortalamalar1 arasinda istatistiksel olarak
anlamli fark olmadigr saptanmistir
(p>0.05). Cinsiyete gore Siireklilik
Anksiyete Olgegi puan ortalamalar
arasinda gruplar arasindaki farkin
istatistiksel olarak anlamli oldugu,
kadinlarin puan ortalamalarinin daha
yiiksek oldugu saptanmistir. (p<0.05).
COVID-19 gecirme durumuna gore
Durumluluk Anksiyete Olgegi puan
ortalamalar1 arasinda gruplar arasindaki
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saptanmistir.  Yapilan ileri  analiz
sonucunda farkin iki veya daha fazla
COVID-19 gegiren gruptan
kaynaklandig1 saptanmistir (p<0.05).

TARTISMA

Arastirmada cok boyutlu
algilanan sosyal destek diizeyi ile
durumluk ve siireklilik  anksiyete
diizeyleri arasindaki iligki
degerlendirilmis, aralarinda negatif

yonlii bir iliski oldugu goriilmiistiir.
Arastirma sonucuna gore algilanan
sosyal destek arttikca durumluk ve
streklilik anksiyete diizeyi azalmistir
(p<0.001) (Cizelge 3). Xu ve
arkadaglarinin (2020) yaptiklari
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calismada da COVID-19 pandemi
stirecinde  algilanan  sosyal destek
diizeyinin yliksek olmasiin anksiyeteyi
onledigini belirtilmistir. Yapilan farkli
iki caligmada da arastirma sonucuna
paralel olarak algilanan sosyal destek
diizeyr arttikca yasanan anksiyete
diizeyinin azaldig1 sonucuna ulasilmistir
(Guo ve arkadaslar1, 2021; Kandeger ve
ark. 2021). COVID-19 doéneminde
Ozmete ve Pak’in (2020) yaptigi bir
calismada algilanan sosyal destegin
artmasinin ~ durumluk  ve  siirekli
anksiyete diizeyinin azalmasina sebep
oldugu ortaya koyulmustur. Bu
calismada aileden algilanan sosyal
destegin stirekli anksiyete diizeyini diger
alt boyut destek sistemlerinden daha
fazla azalttig1 belirlenmistir (Ozmete ve
Pak, 2020). Celik ve arkadaslarinin
(2021) yaptig1 calismada aile ve
arkadaslardan algilanan sosyal destegin
anksiyete diizeyini azalttig1 saptanmustir.
Bir kriz olarak meydana gelip normal
akistaki hayatin seyrini
degistirmesinden, imkanlarin
kisitlanmasindan ve bireylerde ani strese
neden olmasindan dolayr COVID-19
pandemisinin  bireylerde anksiyeteye
neden oldugu disliniilmektedir. Bu
siiregte bireylerin farkli sosyal destek
sistemlerine bagvurarak anksiyetenin
Onlenebilmesi veya bu siireci en az
diizeyde anksiyete yasayarak atlatmak
istedikleri  diisiiniilmektedir. ~ Sosyal
destek sistemleri farkli olsa da bireyler
arasinda farkli deneyimler, cesitli
bilgiler paylasilmasi ve bir bulas, kayip,
degisen yasam  seklinden  dolay1
depresyon  durumunda insanlarin
birbirlerini destekleme veya
desteklenme ihtiyacinin karsilanmasinin
anksiyete diizeyini distirdigt
diisiilmektedir. Universite dgrencilerinin
katilimiyla gergeklestirilen bir galismada
ogrencilerin algilanan sosyal destek
diizeyleri yiiksek olsa bile COVID-19
pandemi siirecinde durumluk anksiyete
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diizeylerinin yuksek oldugu
belirlenmistir  (Ortenburger ve ark.
2021).

Arastirmada katilimcilarin algiladiklar
sosyal destek diizeyi, COVID-19 6ncesi
strekli ~ anksiyete ve COVID-19
sirasindaki durumluk anksiyete diizeyi
orta seviye olarak belirlenmistir (Cizelge
4) (Cizelge 5). Cin’ de yapilan bir
calismada katilimcilarin =~ %53,8’inin
COVID-19 pandemisine orta veya
siddetli dilizeyde psikolojik tepkiler
verdigi ve %28,8’inin orta veya siddetli
diizeyde anksiyete oldugu ortaya
koyulmustur (Wang ve ark., 2020).
Erdogdu ve arkadaslarimin (2020)
yaptigt  bir c¢alismada COVID-19
pandemi siirecinde her 4 katilimcidan
birinin anksiyete yasadigi, katilimcilarin

%24’iniin orta ve yiiksek diizey
anksiyete yasadig1 belirtilmistir.
COVID-19 pandemi siirecinde bireylerin
durumluk anksiyete diizeyinin

belirlenmesi amaciyla yapilan iki farkl
calismada katilimcilarin orta ve siddetli
diizeyde anksiyete yasadig1 saptanmistir
(Cullen, Gulati ve Kelly, 2020; Yilmaz,
Istemihan ve ark. 2020). Ozmete ve
Pak’in (2020) yaptig1 bir caligmada
pandemi siirecinde bireylerin anksiyete,
ozellikle durumluk anksiyete diizeyi
stirekli anksiyete diizeyinden yiiksek
bulunmustur. Bu durum pandemi
sirecinin  anksiyete diizeyi {izerinde
etkili ~ oldugunu  diisiindiirmektedir.
Ozmete ve Pak’in  (2020) bu
caligmasinda pandemi siirecinde
bireylerin algiladiklar1 sosyal destek de
yiksek diizeyde bulunmustur. Xu ve
arkadaslarinin (2020) ¢alisma sonucunda
ise  COVID-19 pandemi siirecinde,
hastaligin  yayilmmin  hizli  oldugu
donemde algilanan sosyal destegin
stirekli ~ artti§1, pandeminin  sOniis
siirecinde ise sabit kaldigi ifade
edilmigtir. Pandemi dénemindeki yiiksek
ve hizli 6liim oranlari, hizli yayilim orani
ve hizlt bulas riski ve bulag durumunda
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ylksek hasta etme olasiligr oldugundan
COVID-19 pandemi siirecinde bireylerin
anksiyete diizeyinin arttig1
distiniilmektedir. Arastirma sonucunda
diger arastirmalardan farkli olarak sosyal
destek, durumluk ve siirekli anksiyete

diizeylerinin orta diizeyde ¢ikmasi
bireylerin yasadiklari toplumun
farkliligindan, bireylerin egitim
seviyelerine, cinsiyetlerine ve yas

gruplarina gore stres algilama ve kriz
yonetme yontemlerinin farkliligindan
kaynaklandigi diigiiniilmektedir.

Arastirma sonucunda yas gruplarina ve
egitim durumuna goére Cok Boyutlu
Algilanan Sosyal Destek Olgegi aile alt
boyutunda farklilik oldugu goriilmiis,
yapilan ileri analiz ile 36 yas ve iizeri
grup ile egitim diizeyi lisans ve lisans
isti olan katilimcilarin  algiladiklar
sosyal destegin daha yiiksek diizeyde
oldugu gorilmistir (p<0.05) (Cizelge
4). Guo ve arkadaglar1 (2021) yaptiklari
bir ¢alismada COVID-19 pandemi
siirecinde cinsiyete gore kadinlarin
erkeklere gore daha fazla sosyal destek
aldiklarini; yasa gore ise ileri yaslarda
algilanan sosyal destegin azaldigini
belirtmistir. Ozmete ve Pak’in (2020)
yaptig1 bir aragtirmada ise cinsiyet ve yas
acisindan algilanan  sosyal destek
arasinda farklilik goriillmemis, medeni
durum  acisindan  evli  kisilerin
algiladiklar1 sosyal destegin bekarlardan
yuksek oldugu, egitim durumuna gore
degerlendirildiginde ilkokul mezunu
kisilerin algiladiklar1 sosyal destegin
digerlerine gore daha yiiksek oldugu
belirtilmistir. ~ Yapilan  baska  bir
calismada ise yine kadinlarin
algiladiklar1 sosyal destegin erkeklerden
yiiksek oldugu ve evli bireylerin
algiladiklar1  sosyal destegin  bekar
bireylerden yiiksek oldugu saptanmistir
(Karal ve Biger, 2020). COVID-19
pandemisi slirecinde anksiyete diizeyi
lizerine yapilmis baska bir ¢calismada da
kadinlarin erkeklerden daha yiiksek
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diizeyde anksiyete yasadig1 belirtilmistir
(Erdogdu, Kogoglu ve Sevim, 2020).
Ozmete ve Pak’in (2020) yaptig
calismada bireylerin algiladiklar1 sosyal
destek yiiksek diizeyde bulunmus, alt
boyutlar degerlendirildiginde algilanan
aile ve arkadas destek puanlarinin diger

0zel insandan  algillanan  destek
puanlarindan yiiksek oldugu
belirlenmistir.  Yapilan baska  bir

calismada ise sosyal destek alt boyutlari
degerlendirildiginde kadinlarin aileden
algiladiklar1 sosyal destegi yiiksek
diizeyde bulmustur (Guo ve arkadaslari,

2021). Arastirmada cinsiyete gore
stireklilik anksiyete diizeyine
bakildiginda  kadinlarin stireklilik

anksiyete diizeyleri erkeklerin stireklilik
anksiyete diizeylerinden daha yiiksek
oldugu gorilmistir (p<0.05) (Cizelge
5). Ozmete ve Pak’m (2020) yaptig
calismada durumluk ve siireklilik
anksiyete diizeyi kadinlarin erkeklerden
yiiksek oldugu belirtilmistir. COVID-19
stirecinde yapilan bagka bir ¢alismada
cinsiyet yoniinden durumluk anksiyete
diizeyi degerlendirildiginde kadinlarin
durumluk anksiyetelerinin erkeklerden
daha yiiksek oldugu belirtilmistir
(Ozmete ve Pak, 2020). Ayrica Yilmaz
ve arkadaslarmin  (2020) yaptigi
calismada da COVID-19 doéneminde
kadinlarin erkeklerden daha yiiksek
diizeyde anksiyete yasadig1 saptanmustir.
Kadinlarin COVID-19 doneminde artan
sorumluluklari, ¢alisan kadinlarin evden
calisma ve ¢ocuklarinin evden egitim
alma, eslerin evden ¢alismasi, hasta olan
bireylerin, esin, ¢ocugun bakiminin
saglanmast veya hastaliktan korunma
onlemlerinin alinmasi kaynakli pandemi
stirecini daha stresli hale getiren
durumlarin  kadinlar icin anksiyete
diizeyini artiran  faktorler oldugu
diistiniilmektedir. Arastirma
sonuglarinda ~ COVID-19  gecirme
faktoriine baglh olarak iki ve daha fazla
COVID-19 geciren bireylerin durumluk
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anksiyete diizeylerinin daha yiiksek
oldugu saptanmustir. (p<0.05) (Cizelge
5). COVID-19 gibi agir seyreden ve
belirlenmis  bir tedavisi  olmayan
hastaliga i1ki ve daha fazla kez
yakalanmis olmak, tekrar yakalanma ve
bagkalarina bulastirma korkusu COVID-
19°a iki ve daha fazla kez yakalanan
bireylerin durumluk anksiyete diizeyinin
yiiksek olmasmna neden olabilecegi
distiniilmektedir.

SONUC ve ONERILER

Bu calismada COVID-19 salgimi
siirecinde bireyler tarafindan algilanan
sosyal destek diizeyi, durumluk ve
sireklilik anksiyete diizeyi ve ikisi
arasindaki iliski  degerlendirilmistir.
Duruma 6zgii, anlik anksiyete diizeyi ile
bireyin siirekli hissettigi genel anksiyete
diizeyt ayr1 Olciilmiistiir. Enfeksiyon
alma ve bulastirma riski, enfeksiyonun
onlenmesi ve tedavisi siirecindeki
belirsizlik ve yasamin ciddi anlamda
tehlikeye girmesi gibi tehditleri tasiyan,
toplumsal saglik sorunu COVID-19
pandemisi, bireylerin anksiyete diizeyini
etkileyebilecegi diisiiniilmiistiir. Calisma
sonucunda bireyler tarafindan algilanan
sosyal destek diizeyi arttikga bireylerin
anksiyete diizeylerinde azalma oldugu
ortaya konulmustur. COVID-19 salgini
uzun siire siddetli etkiyle devam eden,
stres yaratan bir kriz olarak yasami

kesintiye ugratmis ve profesyonel
hizmetlere erisimi
zorlagtirmistir. COVID-19  pandemisi

gibi tim diinyay1 etkileyen, toplumsal
kriz durumlarinda, daha kotii sonuglarin
ortaya ¢ikmasini dnlemek, durumun en

az zararla yonetilebilmesi ve kriz
durumuna uyumu saglamak i¢in
anksiyetenin ~ kontrol  alinabilmesi

PR

onemlidir. Olagan yasamin degistigi,
insan iligkilerinde degisimlerin  ve
siirlamalarin oldugu COVID-19 salgin
doneminde bireylerin etrafindaki
insanlardan algiladiklar1 sosyal destek
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olduk¢ga  O6nem  kazanmistir.  Bu
dogrultuda bireylere etraflarindaki,
kolay  ulagilabilir  sosyal  destek
sistemlerini tanitici ve bu sosyal destek
sistemlerinden nasil faydalanabilecegi
konusunda gerekli egitimler
diizenlenmelidir. ~ Bireylere  sosyal
etkilesim  ortamlart  ve  firsatlari
konusunda destek saglanmalidir.
Bireylerin  sosyal destek algisini
giclendiren hizmet ve girisimler,
oncelikle yiiksek riskli bireyler olmak
lizere bireylerin bas etme
mekanizmalarim1  gelistirebilir. ~ Bu
arastirma bulgulari, bireylerin
algiladiklar1 ~ farkli  sosyal destek
sistemlerinin de sorgulandigi, kriz
durumlarinda  anksiyeteyi etkileyen
farkli faktorlerin de yer aldigi daha
kapsamli ve daha  genellenebilir
caligmalara dayanak noktast
olusturabilir, degiskenler arasindaki
iligkilerin ortaya cikarilmasinda
kullanilabilir. Nicel olarak
gergeklestirilen bu calisma bireyler ile
gerceklestirilecek goriismeler yoluyla
nitel olarak yapilabilir, bdylelikle
bireylerin algiladiklar1 sosyal destek
sistemleri ile yasadiklar1 anksiyete daha
ifade edilebilir bir sekilde ortaya
koyulabilir, yasanilan anksiyetenin tam
olarak nedeni saptanabilir, bireylerin
sosyal destek sistemlerinden beklentileri
ve algiladiklar1 sosyal destegin niteligi
daha kapsaml sekilde sorgulanabilir. Bu
aragtirmaya benzer bir konuda daha
genis bir 6rneklem grubuyla, daha fazla
degiskenin  sorgulandigi  caligmalar
gergeklestirilebilir, boylelikle COVID-
19 enfeksiyonun etkileri konusunda daha
fazla bilgi ortaya cikarilabilir, dl¢tilebilir
ve literatiire ¢esitlilik kazandirilabilir.

Etik Kurul Onay1
Atatiirk Universitesi Hemsirelik
Fakiiltesi Etik Kurulu’'ndan onay

alinmustir (08.06.2021, 2021-2/6)
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Abstract

The study was conducted to determine effects of bacterial inoculation and different plant densities
on the yield and some yield components in broad bean in Fethiye ecological conditions. Experiment was
laid out in Factorial Randomized Complete Blocks Design with three replicates at the fields of farmer 2021-
22 growing years in Fethiye. In the study were investigated the plant height, seed number per plant, grain
yield per unit area, harvest index, hundred grain weight, protein ratio number of nodules, and weight of
nodules. According to results of the study, the highest value was determined as 292.3 kg da™* from bacterial
inoculation and plant density of 60 m? plant™, which is statistically in the same group as 50 m? plant™
density. The lowest value in terms of grain yield per unit area was found to be 183.6 kg da™* without graft
and 20 m? plant.
Keywords: Broad bean, bacteria inoculation, plant density, yield component, quality
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INTRODUCTION

The world population s
increasing day by day, while agricultural
areas are decreasing. This increases the
importance of agricultural products.
Edible grain legumes have been used in
human and animal nutrition and green
manure since ancient times. For a
balanced diet, the production of
vegetable and animal products with high
protein content should be increased. In
underdeveloped and developing
countries, people suffer from physical
and mental diseases and even die as a
result of malnutrition. Proteins, one of
the building blocks of the human body,
are very important in human nutrition.
Edible legumes, which contain 18-
31.6% protein in their composition, are
also rich in vitamins A, B and D
(Sehirali, 1988). Legumes are used to
increase soil fertility as well as for
nutrition. Edible grain legumes are a
good alternative crop in areas where
monoculture farming is done with grains.
This increases the importance of
legumes in the world and in our country.
Organic matter plays an important role in
the vitality and fertility of the soil. The
effect of organic matter can be direct or
indirect (Gor ve Togay, 2022). In terms
of production area and amount, broad
bean ranks fourth after chickpeas, lentils
and dry beans, which are edible legumes
grown in our country (Ugar et al., 2020).
Generally, medium and small-seeded
pods are used as animal feed, while
large-seeded pods are used as green
vegetables for human consumption
(Coskun and Topgu, 2022). Soil should
be considered as a living element in
which living things can continue to
operate, and encouraging Rhizobium
bacteria vaccination is one of the most
important issues for our country and our
farmers, taking into account the needs of
not only the plant, but also the soil and
plants. The broad bean plant is the most
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nitrogen-fixing plant among the edible
legumes. It can fix 45-552 kg/ha of
nitrogen per year. In this way, the broad
bean provides 80% of the total nitrogen
requirement. It is accepted that
approximately 25% of the Rhizobium
bacteria population naturally found in
the soil are effective in biological
nitrogen fixation. In order to increase
this rate, seeds should be inoculated with
specially prepared bacterial cultures
(Peksen and Giiliimser, 1996). Soil
moisture has a significant effect on the
survival and reproduction of Rhizobium
bacteria added to the soil by grafting.
Too little or too much moisture in the soil
causes the bacteria to disappear to a great
extent (Sepetoglu, 1992). In addition to
agricultural processes such as the use of
appropriate  varieties,  fertilization,
irrigation and plant protection, the
optimum number of plants per unit area
is of great importance in increasing the
yield per unit area. In this study, it was
aimed to compare the effects of different
plant frequencies on yield and some
yield elements on Salkim broad bean
cultivar under Fethiye conditions, with
and without bacterial inoculation.

MATERIALS and METHOD

In the study, Salkim broad bean
variety was used as plant material. The
average number of seeds per pod of this
variety is 3-4, and the weight of one
hundred seed is 132-154 g. and its
average yield is 355-448 kg da!, and it is
also resistant to -8.6 degrees. The grafted
cultivars were Rhizobium
leguminosarum biovar. viceae bacteria
culture was inoculated. This study was
carried out in a summer cottage in
Fethiye District of Mugla, in the 2021-22
growing season. The field where the
research was carried out is located in the
Kayakdy neighborhood of Fethiye
District and 2 km from the main road.
The altitude of the trial area is 146 m and
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it is located at 36° 34" 44.8356" north
latitude, 29° 5° 17.4228" east longitude.
In the Fethiye District of Mugla
Province, the winter season is rainy and
mild, and the summers are dry.
Mediterranean  temperate  climate
prevails in Fethiye district of Mugla
province. Due to its location on the
Mediterranean coast, the district is
temperate due to its maritime influence.
The annual precipitation amount for the
long-term average of the growing season
of the region where the research was
conducted is 885.1 mm, the average
temperature is 15.2 °C, and the average
relative humidity is 66.6%. According to
the results of soil analysis of soil samples
obtained from 0-20 cm depth of the study
area, clay loamy textured, slightly
alkaline reaction, organic matter content
was found to be medium, lime content
was found to be slightly calcareous,
unsalted, phosphorus content was
moderate, and potassium content was
sufficient. In the autumn of 2021,
crowbar plow was applied to the trial
area, then a disc harrow was pulled and
duplication was made and the seed bed
was made ready for planting. The trial
was conducted in Fethiye in 2021-22.
The experiment was carried out in
randomized blocks according to the
factorial design with three replications.
There are 30 parcels in the experiment.
Each plot consists of 4 rows, the row
spacing of the parcels is 50 cm. parcel
area; It is planned to be 2 m x5 m =10
m2. The amount of seeds to be planted in
the parcel was determined so that 50
seeds per square meter. Before sowing,
base fertilization was made with 2 kg da’
! N and 4 kg da* P.Os. Before sowing,
seeds were inoculated into each plot
using Rhizobium culture prepared at a
density of 106 cells g (Vincent, 1970).
All processes were carried out on 1.5 m
X 4 m = 6 m? areas, leaving the plants
within 50 cm from the top of the row and
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one row on each side from the 5 rows that
make up the parcel, as an edge effect.
Sowing was done on 25 November 2021.
Nodule wet weights were calculated by
counting the nodules formed on the roots
during the flowering period. The effects
of vermicompost on the soil and the
environment were investigated by
making soil analyzes. The planting
activity was carried out manually by
drawing lines with a marker on
25.11.2021. Weed control in the
experimental area was done with a hoe
twice, before and after flowering. The
harvest of the experiment was carried out
on 02.06.2022. Measurement, counting
and threshing processes of the harvested
plants were made and their average
values were taken. Plot yields were
calculated by threshing the plants after
they were dried in bunches. Since the
study was carried out in winter, irrigation
was not done.

RESULTS and DISCUSSION

In the determination of the
difference between bacterial inoculation
and different plant densities in the broad
bean tested in the study in terms of yield
and yield components, factorial trial
design variance analysis method was
used in random blocks, and in the
determination of different groups, the
Multiple Comparison Test (Diizgiines et
al., 1987) used.
Plant heights

The average plant heights per pod
of the plant frequencies varied between
133.5-164.5 cm. The highest plant height
was obtained from the application of
164.5 cm and 60 plants/m? plant density,
and the lowest plant height was obtained
from the application of 133.5 cm and 20
plants/m? plant density. When the plant
height was examined in terms of
Rhizobium bacteria inoculation, the
highest plant height was obtained from
the grafting application with 156.6 cm,
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and the lowest plant height was obtained
from the non-grafted application (144.1
cm) (Table 1). Kitiki et al. (1992), in
their study with broad bean, examined
different plant densities and determined
that the most appropriate plant density
was 30 plants/m? according to technical
and economic evaluation. In addition,
they determined that there is a positive
correlation between plant height and

yield. Admasu et al. (2017) reported that
the effect of inoculation on plant height
was positive in a field study they
conducted to investigate the effect of
rhizobium bacteria inoculation and the
integrated effect of NP fertilizers on the
yield of broad bean. The results obtained
by the researchers from their studies and
the findings we obtained are similar.

Table 1. Plant height averages of bacterial inoculation and plant density in broad bean and
Duncan groups formed (cm)”

Plant Densities

20 m? 30 m? 40 m? 50 m? 60 m?
plant* plant? plant? plant? plant? Mean
Bacterial Uninoculation 126.2 134.5 144.0 156.3 159.0 1447 b
Inoculation Inoculation 140.7 146.1 161.3 165.0 170.3 156.0 a
Mean 1335e 140.2d 152.6 c 168.7 b 164.6 a

*Values belonging to the same letter group are not different according to Duncan 5%

Number of pods per plant

The average number of pods per
plant of different plant densities ranged
from 13.5 to 18.9 numbers/pod, and the
highest value was obtained from the
application of 18.9 numbers /pod and 20
m?/plant density. The lowest value was
found at 60 m?/plant density and 50
m?/plant density (13.5 numbers /pod),
which was found to be statistically
indifferent. As the spacing between rows
narrowed, the number of pods in the
plant decreased (Karayel et al.). Bozoglu
(1989), in his two-year study on bean
varieties planted at different times in
Samsun ecological conditions, reported
that the number of pods per plant of
varieties/lines varied between 16.00-
21.99. When the effect of different
inoculation applications on the number

of pods per plant is examined in Table
4.8, it has been determined that the
average values vary between 14.3 and
17.5 units/plant. Karahan and Sehirali
(1999) found that inoculation with
bacterial  culture and  fertilizer
application caused a significant increase
in the number of pods in the plant
compared to the control process, and as a
result of the path analysis made by
selecting the dependent variable of grain
yield, the factors that directly and
positively affect the grain yield are the
number of pods per plant and the weight
of 100 seeds. have reported. Fufa and
Amdemariam (2021), in their study in
Ethiopia, reported that the highest
number of pods in a pod plant was
obtained from Rhizobium application.
(Table 2).

Table 2. Average number of pod bacterial inoculation and plant density in broad bean and
Duncan groups formed (number/plant)*

Plant Densities

20 30 40 50 60
m?/plant  m?plant  m?plant  m?plant  m%plant  Mean
Bacterial Uninoculation 16.5 15.0 14.6 13.2 12.1 143 b
Inoculation Inoculation 214 19.3 16.8 14.7 15.0 175a
Mean 189 a 17.2b 15.7¢ 13.9d 13.5d

*Values belonging to the same letter group are not different according to Duncan 5%
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Grain yield per unit area sowing density in their study to
In terms of plant density, the determine the seed yield and some other
average grain yield per unit area in the characteristics of some broad bean (Vicia
pod varied between 200.5 - 268.0 kg/da, faba var. major) cultivars grown in
and the highest unit area grain yield was Odemis-Izmir conditions. As a result of
determined from the application of 268.0 the study, as the average of two years, the
kg/da and 50 m?/plant density. It is in the 1000 seed weight of Filiz-99 broad bean
same group with 60 m?/plant density. variety was determined as 1221 g and the
The lowest grain yield per unit area was grainyield as 299 kg/da. High grain yield
obtained as 20 m?/plant density of 200.5 is obtained from different planting
kg/da. Pilbeam et al. (1990), in their frequencies depending on different
study investigating the effect of plant climate, soil and genotype used. For this
density on broad bean (Vicia faba) reason, it is necessary to decide on the
planted in spring, reported that yield planting frequency, taking into account
increased as plant density increased. the regional conditions (Table 3).

Alan and Goren (2006) used 40x10 cm

Table 3. Variance analysis results on the effect of bacterial inoculation and plant density
practices on grain yield per unit area (kg/da)”
Plant Densities
20 30 40 50 60
m?/plant  m?plant  m?%plant  m?plant  m?%plant Mean
Bacterial Uninoculation 183.6 f 211.0e 233.3d 240.2cd 240.6 c 221.7B
Inoculation Inoculation 217.3 ¢ 238.0cd 251.6b 292.3a 2954 a 258.9 A
Mean 200.5D 2245C 242.4 B 268.0 A 266.2 A
*Values belonging to the same letter group are not different according to Duncan 5%

In terms of inoculation, the average grain (commercial organic fertilizer,
yield per unit area varied between 221.7 Rhizobium crossing, farm manure and
-258.9 kg/da. Elkoca et al., (2008), in farm manure+Rhizobium inoculation)
their study on microbial and chemical and their combinations were applied. At
fertilizer applications, reported that there the end of the study, while they reported
was a difference between applications, that the farm manure Rhizobium
the lowest grain yield was obtained from application + 100 kg/ha NPS application
the control plots, and the highest grain gave the most grain yield, Birhanu
yield was obtained from the microbial (2021), Rhizobium bacteria inoculation
fertilizer application. Admasu et al. (Inoculated and uninoculated),
(2017) stated the vyield and vyield vermicompost doses (0, 3, 6 and 9 t/ha)
components of bacterial inoculation in a and reported that inorganic fertilization
field study in which they investigated the (0, 60, and 120 kg/ha) significantly
effect of the integrated effect of affected yield and yield components. The
rhizobium inoculation and NP fertilizers results obtained in this study are similar
on the yield of broad bean. Fufa and to the findings of the researchers.
Amdemariam (2021), in their study Harvest index

examining the effects of NPS and bio- In Table 4, in terms of plant
organic fertilizers on yield and yield density, the average harvest index in
components in broad bean plants, 4 NPS pods varied between 22.8% and 25.3%,
doses (0, 50, 100 and 150 kg/ha) and 4 and the highest harvest index was
different bioorganic fertilizers determined at 25.3% to 60 m¥plant plant
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density. The lowest harvest index was
obtained with 22.8% at 20 m?/plant plant
density. As seen in Table 4.16, harvest
index averages in terms of vaccination
vary between 25.7% and 25.7%. Fufa
and Amdemariam (2021), in their study
conducted in Ethiopia in 2016, examined
the effects of NPS and bio-organic
fertilizers on yield and yield components
in broad bean plants, with 4 NPS doses
(0,50, 100 and 150 kg/ha) and 4 different

bioorganic  fertilizers  (commercial
organic fertilizer, Rhizobium
inoculation, farm manure and farm

manure+Rhizobium grafting) and their
combinations were applied and they
reported that at the end of the study, farm
manure + Rhizobium application + 100
kg/ha NPS application gave the harvest
index value. The results of the researcher
and the results obtained in this study are
partially similar.

Table 4. Harvest index averages of bacterial inoculation and plant density applications in broad
bean and Duncan groups (%)

Plant Densities

20 m¥plant 30 m?/plant 40 m%plant 50 m¥/plant 60 m%/plant
Mean
Bacterial Uninoculation 2229 225f 23.7 de 24.3d 235e 23.2B
Inoculation Inoculation 235¢e 250¢c 26.3 ab 26.7 ab 27.0a 25.7A
Mean 22.8D 239C 25.0B 25.3 AB 255A

*Values belonging to the same letter group are not different according to Duncan 5%

The highest value was determined as
27.0% from bacterial inoculation and
plant density of 60 m?/plant and plant
density of 50 and 40 m?/plant, which
were statistically in the same group. The
lowest value in terms of harvest index
was 22.2% without inoculation and 20
m?plant.
100 seed weight

While the highest 100 grain
weight was obtained from 20 m?/plant
density application (137.6 g), the lowest
100 grain weight was obtained from 60
m?/plant density application (130.7 g). In
terms of bacterial inoculation, the
highest 100 grain weight was 136.3 g
without inoculation, and the lowest value
was 132.2 g in the unvaccinated
application. Arslan and Anlarsal (1996)
reported that higher 1000 grain weight
was obtained at low seed amounts.
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Goksu (2012) reported that the lowest
100 grain weights of peas in Bursa were
obtained from the control plots, while the
values close to the control were
determined in bacterial applications
compared to other applications, the
highest values were obtained from
chicken manure applications. Karayel et
al. (2016) reported that the 100-grain
weight (161.17 g) in 2016 was the
highest at 75 cm row spacing, and the
100-grain weight decreased as the row
spacing narrowed. Kumar et al. (2014),
in their study investigating the effect of
biofertilizers and chemical fertilizer
combinations, stated that the highest 100
grain weight was obtained from the
combination of chemical fertilizer + 5
tons/ha vermicompost + Rhizobium +
phosphate solvent bacteria.
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Table 5. 100 Seed Weight averages of bacterial inoculation and plant density applications in
broad bean and Duncan groups (g)”
Plant Densities

20 30 40 50 60
m?/plant  m?plant  m?plant  m?%plant  m?%plant Mean
Bacterial Uninoculation 135.3 134.2 132.4 131.0 128.0 132.2b
Inoculation  Inoculation 140.0 137.7 136.0 134.6 133.3 136.3a
Mean 137.6a  136.0b  1341c  132.8d  130.7e

*Values belonging to the same letter group are not different according to Duncan 5%
Protein ratio in seed was a difference  between the

According to Duncan Multiple applications, the average protein rate
Comparison results, it was determined obtained in the first year was 24.8%, the
that different groups were formed among average of the second year was 25.5%,
plant density in terms of protein ratio in and the lowest protein rate was 23.9%
grain. The average protein ratio in the from the control plots, reported that the
grain obtained from different plant highest protein ratio was obtained from
density ranged between 23.7% and Rhizobium + nitrogen-fixing microbial
24.8%. The highest protein content in fertilizer application (26.2%), while N
grain was found with 24.8% from 60 and NP applications followed these
m?/plant density application. The lowest values with a rate of 25.4%. Alsina et al.
protein ratio in grain was obtained from (2016), in the study they carried out by
20 m?/plant density with 23.7% (Table applying four different rhizobium strains
5). In Rhizobium bacteria inoculation, to two broad bean cultivars in Latvia,
the highest protein rate in the seed was they found that strain productivity
found in the inoculation application with depends on the interaction between
25.1%, while the lowest protein rate in strain, soil conditions and cultivar, and
the seed was found in the unvaccinated protein contents vary according to
application (23.1%). Elkoca et al. cultivars. They reported that 407
(2008), in their study with chickpea promoted protein aggregation in the
plant, in their study on microbial and seeds of both cultivars.

chemical fertilizer applications, there

Table 6. Protein ratio in seed averages of bacterial inoculation and plant density applications in
broad bean and Duncan groups (%)*
Plant Densities
20 30 40 50 60
m?/plant  m?plant  m%plant  m?plant  m?%plant Mean
Bacterial Uninoculation 22.8h 22.9 gh 23.3fg 23.4 ef 234¢ 23.1B
Inoculation  Inoculation 24.6cd 24.5d 249¢ 256D 26.3a 25.1A
Mean 23.7D 23.7D 24.1C 245B 248 A
*Values belonging to the same letter group are not different according to Duncan 5%

Densities X inoculation interaction was grain was found to be 22.8% from 60
found to be statistically significant in m2/plant density application.

terms of protein content in grain. The Nodule number

highest value was determined as 26.3% The highest number of nodules
from  bacterial  inoculation and was obtained from the application of 20
application of 60 m2/plant density. The plant/m? plant density with 90.6 units,
lowest value in terms of protein ratio in and the lowest nodule number was

obtained from the application of 60
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plants/m? plant density with 64.8 units. (grafted and non-grafted), vermicompost
When the number of nodules was doses (0, 3, 6 and 9 t/ha) and inorganic
examined in terms of Rhizobium fertilization (0, 60, and 120 kg/ha) on
bacteria inoculation, the highest number yield and yield components in broad
of nodules was obtained from the bean. reported that nodulation was
vaccination application with 104.2, and significantly affected by the applications
the lowest number of nodules was at the end of the study they investigated
obtained from the unvaccinated with the pot experiment. He reported that
application (52.3 units). Argaw and the highest number of nodules (101.8
Mnalku (2017) applied five different units) was obtained in 6 t/ha application
doses of vermicompost and two levels of of vermicompost, and Rhizobium
Rhizobium inoculation (inoculated and inoculation increased the average nodule
non-inoculated) in their study in which number by 35% compared to the
they investigated the effectiveness of uninoculated. Our findings support the
vermicompost and Rhizobium results of the researchers. Density X
inoculation on nodulation, yield and inoculation interaction was found to be
yield characteristics of broad bean plant statistically significant in terms of the
in Haramaya, east of Ethiopia. Over the number of nodules. The highest value
years, they reported that the highest was determined as 122.3 units/plant from
average nodule number (98.00 units) was bacterial inoculation and 20 m?plant
obtained from 4 tons ha of vermicompost application. The lowest value in terms of
application, with Rhizobium inoculation the number of nodules was found as
increasing the mean nodule number and 0.654 out of 60 m?plant application,
non-inoculated 6% and 11%, which was not inoculated and was in the
respectively. Birhanu (2021), the effects same group with 50 m?/plant and 40
of Rhizobium bacteria inoculation m?/plant.

Table 7. Variance analysis results on the effect of bacterial inoculation and plant density
applications on the number of nodules in broad bean (number)*
Plant Densities

20 30 40 50 60
m?/plant  m?plant  m?plant  m?plant  m?/plant

Mean

Bacterial Uninoculation 59.0 cd 57.6cd 51.7d 475d 453d 52.3B
Inoculation o ilation  122.3a  1205bcd  102.6ab  91.0abc  84.3bcd  104.2 A
Mean 90.6 A 89.2 A 77.1B 69.3C 64.8 D

*Values belonging to the same letter group are not different according to Duncan 5%.

Nodule wet weight the rhizobium bacteria inoculation

The highest nodule wet weight application with 1.122 g, and the lowest
was obtained from 1.122 g and 20 nodule weight was obtained from the
m?/plants plant density application, and unvaccinated application (0.981 Q)
the lowest nodule weight was obtained (Table 7). Argaw and Mnalku (2017) and
from 0.886 g and 60 m?plants plant Birhanu (2021) reported that Rhizobium
density application. When the nodule bacteria inoculation in broad bean
weight was examined in terms of (Inoculated and uninoculated) increased
rhizobium bacteria inoculation, the nodule weights.

highest nodule weight was obtained from
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Table 8. Average nodule wet weight of bacterial inoculation and plant density applications in
pods and Duncan groups formed (g)”

Plant Densities

20 30 40 50 60
m?/plant  m?plant  m?plant  m?%plant  m?%plant Mean

Bacterial Uninoculation 1.118 ab 1.116 ab 1.067 b 0.950 ¢ 0.654d 0.981 B
Inoculation  Inoculation 1.126 a 1.125 ab 1.123 ab 1.120 ab 1.118ab 1.122 A

Mean 1122 A 1121 A 1.095 A 1.035B 0.886 C

*Values belonging to the same letter group are not different according to Duncan 5%
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Ozet

Aragtirma yiiksekogretim kurumlarinda COVID-19 pandemisi siirecinde uygulanan uzaktan egitime
yonelik hemsirelik boliimi lisans, yliksek lisans ve doktora Ogrencilerinin tutumlarinin degerlendirilmesi
amaciyla gergeklestlrlldl Calisma tanimlayici tiirde bir arastirmadir. Calismaya 01.06.2021-01.07.2021 tarihleri
arasinda Atatiirk Universitesi Hemsirelik Fakiiltesi 2. 3. 4. sinifta ve Atatiirk Universitesi Saglk Bilimleri
Enstitiisii hemsirelik alani lisansiistii programlarinda 6grenim goren 6grenciler dahil edildi. Caligma verileri web
tabanli olarak kisilerin sosyodemografik 6zelliklerinin yer aldigi Anket Formu ve Uzaktan Egitime Yonelik
Tutum Olgegi ile toplandi. Verilerin analizi p<0,05 istatistiksel olarak anlamli kabul edilerek SPSS programi ile
gerceklestirildi. Ogrencilerin 6lcek puan ortalamasmin 112.04+36.04 oldugu saptanmustir. Yas gruplarina,
cinsiyete, egitim seviyesine gére Uzaktan Egitime Yonelik Tutum Olgegi puan ortalamalari arasinda gruplar
arasindaki farkin istatistiksel olarak anlamli oldugu 26 yas ve iizeri 6grencilerin; erkek dgrencilerin; her bir iist
egitim seviyesinin alt seviyeye gore 6l¢ek puanin daha yiiksek oldugu belirlenmistir. Evli 6grencilerin; egitim
aldig1 sehirde yasamayan 6grencilerin dlgek puan ortalamalarinin daha yiiksek oldugu saptanmistir. COVID-19
siirecinde internette gegirilen siireye gore 6l¢ek puan ortalamalari incelendiginde 6 saatten fazla internette zaman
geciren Ggrencilerin dlgek puan ortalamasi en diisiik olarak belirlenmigtir. Calisma sonucunda &grencilerin
hemsirelik egitiminde uzaktan egitime yonelik olumlu tutum sergiledikleri ortaya koyulmustur.
Anahtar Kelimeler: COVID-19 viriis, hemsirelik egitimi, egitim aragtirmasi

Investigation of Student Attitudes Towards Distance Education Applied in the Process of
COVID-19 Pandemic in Higher Education Institutions: An Example of Nursing
Department

Abstract

The research was carried out to evaluate the attitudes of undergraduate, graduate and doctoral students
of nursing department towards distance education applied during the COVID-19 pandemic in higher education
institutions. The study is a descriptive type of research. Students studying at Atatiirk University Nursing Faculty
2nd, 3rd and 4th grade and Atatiirk University Health Sciences Institute nursing graduate programs between
01.06.2021 and 01.07.2021 were included in the study. The study data were collected with a web-based
Questionnaire, which includes the sociodemographic characteristics of the individuals, and the Attitude Scale
towards Distance Education. The analysis of the data was performed with the SPSS program, with p<0.05
considered statistically significant. It was determined that the scale score average of the students was
112.04436.04. According to age groups, gender, education level, the difference between the groups in the
Attitudes towards Distance Education Scale mean score is statistically significant for students aged 26 and over;
male students; It has been determined that each upper education level has a higher scale score than the lower
level. married students; It has been determined that the average score of the students who do not live in the city
where they receive education is higher. When the scale score averages were examined according to the time spent
on the internet during the COVID-19 process, the scale score average of the students who spent more than 6
hours on the internet was determined as the lowest. As a result of the study, it was revealed that the students
exhibited positive attitudes towards distance education in nursing education.
Keywords: COVID-19 virus, education research, nursing education
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GIRIS

Insanlik tarihinde ¢ok sayida
Olimler ve saglik problemleri meydana
getiren endemik ve pandemik vakalar
yasandig1 bilinmektedir (Aslan, 2020).
2019 yilinin aralik ayinda ortaya ¢ikan
COVID-19°da Diinya Saghk Orgiitii
tarafindan 11 Mart 2020 tarihinde pandemi
olarak ilan edilmistir (WHO, 2020).
COVID-19  salgmi sosyal hayattan
ekonomik duruma, egitim alanindan is
yasamina kadar tim sistemlerde biiyiik
degisikliklere neden olmustur (Yalmiz ve
ark., 2020). Diinyay1 biiyiik capta etkileyen
bu durumda COVID-19’un etkin bir
tedavisinin bulunmasina kadar zaman
kazanmak  amaciyla  birgok  iilkede
Oliimlerin Oniine gegmek ve salgini kontrol
atina almak i¢in ¢esitli tedbirler alinmgtur.
Ancak bu tedbirlere ragmen bu salgin en
cok saglik alanini ardindan egitim sistemini
etkilemistir (Vatan ve ark., 2020; Wang ve
ark., 2020; Viner ve ark., 2020). Zhong
(2020) yaptig1 arastirmada kiiresel g¢apta
770 milyon insanin COVID-19 siirecinde
egitim aksakliklarindan etkilendigini ortaya
koymustur. Bu siiregte egitim kurumlarinin
tatil edilmesi, yliz yilize egitime ara
verilmesi gibi Onlemlerle sosyal mesafe
olusturulmak istenmistir (Zhong ve ark.,
2020). Ulkemizde ise Yiiksekogretim
Kurulu (YOK) karan ile yiiksekdgretim
kurumlarinda ¢ haftalik egitime ara
verilmis (YOK, Koronaviriis Bilgilendirme
Notu: 1,2020), ardindan iilkemizde yine
YOK karar1 ile gerekli imkan1 bulunan
universitelerde dijital olanaklar ile uzaktan
ogretim donemi baslatilmistir (YOK, Basin
Aciklamasi, 2020). Bu baglamda YOK
tarafindan hemgsirelik alaninda G6grenim
goren ogrencilerin de egitimlerini uzaktan
devam ettirebilecegini  belirtmis  ve
hemsirelik alaninda egitim uzaktan egitim
yontemleri ile siirdiirilmiistiir (Vatan ve
ark., 2020; YOK, YOK’ten Hemsirelik
Programlarindaki Son Smif Ogrencileri i¢in
Alman Yeni Karar, 2020). Uzaktan egitim
ogrencinin kendi 0grenme hizi, ilgisi ve
yetenegi kadariyla imkan verebilen ve
cesitli  sebeplerle yliz ylize egitime
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katilamayacak  Ogrencilerin  egitiminde
kullanilan bir 6gretim yontemidir ve
uzaktan/gevrimi¢i 6grenme ilk defa ortaya
cikmis bir kavram degildir (Sen, Atasoy ve
Aydin, 2010). COVID-19 pandemisi
baslamadan 6nce de &grenci egitiminde,
ders bilgi paylasimi, is birligi amaciyla
cesitli tabanlar (WhatsApp, Facebook,
Menlo Park...) kullanilmistir (Kochar ve
ark., 2018; Almarzoog ve ark., 2020).
COVID-19 salgin1 baslayinca, egitim
hayatinin aksamamasi i¢in yeni ve daha
farkli ¢oOzlimlere ihtiya¢ duyulmustur.
COVID-19 salgin siireciyle beraber uzaktan
egitime, Ogrencilerin mezuniyet durumu
endisesi ve donem aksatma  gibi
olumsuzluklarin 6nlenmesi i¢in hizlica
gecilmesi  gereken bir yol olarak
basvurulmustur. Bu durumda uygulamaya
gecirilen  uzaktan  egitim  sisteminin
eksiklikleri ve olumsuz yanlart da
gozlemlenmistir (Brooks ve ark., 2020;
Kiirtiincii ve Kurt, 2020; Sahu, 2020).
Egitim uygulama alami saghk kurum ve
kuruluglar1 olan hemsirelik 6grencilerinin
bu siirecten etkilenme orani daha 6nemli ve
cesitli boyutlara ulagmistir (Vatan ve ark.,
2020). Hemsirelik egitimi teori ve pratik
odakli, Ogrencilerin biligsel, duyusal ve
psikomotor yeteneklerini gelistiren; klinik
bilgi ve beceri kazandiran ve gelistiren;
profesyonellik, yeterlilik, iletisim, ekip,
karar verme, elestirel diisiinme gibi
entelektiiel gelisim gerektiren bir egitimi
esas almaktadir (Korhan ve ark., 2018;
Sendir ve ark., 2018). Insan odakli bir
meslek ve uygulama iceren bir bilim olan
hemsireligin uzaktan egitim yontemi ile
gerceklestirilmesi hemsirelik egitimcileri
ve hemsirelik 6grencileri bakimindan farkli
sorunlart da meydana getirmektedir (Keskin
ve Kaya, 2020; Kiirtlincii ve Kurt, 2020).
Bu sorunlar Kiirtiincti ve Kurt” un (2020)
calismasinda “liniversitenin uzaktan egitim
alt yapisindaki sorunlar, egitimin yiiz yiize
olmamasi, imkan kisithiligi, pandeminin
getirdigi duygu durumu ve sinav kaygisi”
olarak ortaya konulmustur. Bir arastirmada
ogrencilerin hemsirelik egitiminin 6rgiin
egitim olmasi gerektigini ve orgiin egitimin
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daha etkili bir Ogretim sekli oldugunu
diisiindiikleri ifade edilmektedir (Atasoy ve
Siitiitemiz, 2014). Bu kapsamda COVID-19
salgini stirecinde uzaktan bir sekilde devam
ettirilen hemsirelik  egitimine  yonelik
tilkemizde yeterli sayida c¢aligmaya
rastlanilmamistir (Keskin ve Kaya, 2020;
Kiirtiincii ve Kurt, 2020). Bu dogrultuda bu
calismada amag COVID-19  salgin
doneminde uygulanan uzaktan egitime
yonelik hemsirelik boliimi lisans, yiiksek
lisans ve doktora ogrencilerinin cesitli
degiskenlere gore uzaktan egitime yonelik
tutumlarmin degerlendirilmesidir.

YONTEM
Arastirmanin tiiri

Bu c¢alisma
arastirmadir.
Arastirmanin evreni ve érneklemi

Calismanin evrenini 1 Haziran- 1
Temmuz 2021 tarihleri arasinda Atatiirk
Universitesi Hemsirelik Fakiiltesi 2. 3. 4.
sinifta ve Atatiitk Universitesi Saglik
Bilimleri Enstitlisi hemsirelik alaninda
lisansiistii programlarinda 6grenim goren
ogrenciler olusturdu. Calisma 6rneklemini
ise  Atatiirk Universitesi Hemsirelik
Fakiiltesi lisans 2.3.4. siif, yiiksek lisans ve
doktora diizeyinde bulunan, arastirmaya
katilmaya goniilli olan ve veri toplama
araclarii doldurmak icin herhangi bir
engeli bulunmayan 188 6grenci olusturdu.
Verilerin toplanmasi
Arastirmanin etik yonii

Calisma icin Atatiirk Universitesi
Hemsirelik Fakiiltesi Etik Kurulu’ndan
08.06.2021 tarihli ve 2021-2/7 sayili onay
alindi. Calisma baslangicinda 6grencilere
Goniillillerin Bilgilendirilmis Olur Formu
sunularak 6grencilerden onam alindi.
Verilerin Toplanmasi

Anket formu ve Olcek,
https://docs.google.com/forms/d/12pUKs9
e9eH9W440tTxVVDOWIJILRj_sXyllcH9
avgerk/edit?hl=tr ’a yiiklenerek baglanti
adresi tiim hemsgirelik boliimii 6grencilerine
e-posta ve baglant1 linki yoluyla ulastirildi.
Anketin  giris  sayfasinda  Ogrencilere

tanimlayict  tilirde
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bilgilendirilmis olur formu sunuldu ve
kabul eden 6grenciler ankete devam etti.
Veri toplama araclari

Verilerin toplanmasinda literatiir
dogrultusunda  arastirmacit  tarafindan
olusturulan, sosyodemografik ozellikleri
iceren anket formu ve Uzaktan Egitime
Yonelik Tutum Olgegi kullanilds.
a. Anket formu

Arastirmaci tarafindan hazirlanan
formda Ogrencilerin  sosyodemografik
ozelliklerini, egitim durumlarini igeren 10
madde bulunmaktadir.
b. Uzaktan egitime yonelik tutum olcegi

Bu c¢alismada wuzaktan egitime
yonelik tutumu olgmek icin, Kisla (2016)
tarafindan gelistirilen 35 maddelik, tek
boyutlu “Uzaktan Egitime Yonelik Tutum
Olgegi” kullanildi. Olgekten alinabilecek en
yliksek puan 175 iken en diisiik puan ise
35'tir. Yiiksek puan Ol¢egi, uygulayan
bireyin uzaktan egitime yonelik tutumunun
daha olumlu oldugunu gostermektedir.
Besli likert tipte olan bu Olgekte, her bir
madde 1-5 arasinda puanlanmaktadir. Buna
gore Olgegin 1., 2., 4., 5.,9., 11., 14., 15,
16., 18., 19., 22., 23., 25., 26., 28., 29., 33.
ve 34. maddeleri; "Kesinlikle Katiltyorum"
(5 ©puan), "Katihyorum" (4 puan),
"Kararsizim" (3 puan), "Katilmiyorum" (2
puan), "Kesinlikle Katilmryorum" (1 puan)
seklinde puan almaktadir. 3, 6, 7, 8, 10, 12,
13, 17, 20, 21, 24, 27, 30, 31, 32 ve 35.
maddeleri ise ters sekilde puan almaktadir.
Olgegin giivenirliginin tespiti i¢in yapilan
testler sonucunda ise i¢ tutarlik katsayisi
(Cronbah Alpha) 0,89 olarak tespit
edilmistir (Kisla,2016). Calismada o6l¢egin
giivenirliginin tespiti icin yapilan testler
sonucunda ise i¢ tutarlik katsayisi (Cronbah
Alpha) 0,98 olarak saptanmustir.
Arastirmanin simirhhiklari

Calismanin kisa bir zaman diliminde
ve belirli bir kurumda yapilmasi, sinirh
sayida hemsirelik Ogrencisine ulasilmig
olmasi, tiim hemsirelik O6grencilerine
genellenememesi bu calismanin
sinirliliklarini olusturmaktadir.
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Verilerin istatistiksel analizi

Veriler SPSS 20 (Statistical
Program for Social Sciences) paket
programi kullanilarak degerlendirildi ve
p=<0,05 istatistiksel olarak anlamli kabul
edildi.  Verilerin analizinde aritmetik
ortalama, standart sapma, carpiklik ve
basiklik katsayilari, bagimsiz gruplarda t-
testi, tek yonlii varyans analizi (ANOVA),
grup varyanslarinin homojen olmadigi
durumlarda Welch  ANOVA, Post Hoc
analizler i¢in Bonferroni testleri ve
korelasyon analizi kullanilmigtir. Bu
calismada  gruplarin  normal  dagilim
gosterip  goOstermedigi  belirlenmistir.
Normallik testi i¢in Skewness ve Kurtosis
degerlerine bakilmistir. Uzaktan Egitime

Yonelik Tutum 6lgegi i¢in Skewness degeri
-.349 ile .177 arasinda Kurtosis degeri ise -
1.201 ile .353 arasinda  degistigi
gozlenmistir.  Kurtosis ve  Skewness
degerleri -1.5 ile +1.5 oldugu zaman normal
dagilim  oldugu kabul edilmektedir
(Tabachnick ve Fidell, 2013).

BULGULAR

Cizelge 1°de katilimcilarin tanitic
ozelliklerinin dagilimi verilmistir.
Arastirma  kapsamima giren kisilerin,
%38,8’1 18-22 yas araliginda %:60,6’s1
kadin, %52,7’s1 lisans diizeyinde egitime
sahip oldugu belirlenmistir. Katilimcilarin
%79,8°1 evli ve %51,6’s1 egitim aldig1
sehirde yasadig1 saptanmustir.

Cizelge 1. Katilimcilarin tanitic 6zelliklerinin dagilim

Ozellikler Say1 %
Yas
18-22 yas 73 38.8
23-25 yas 58 30.9
26 ve lizeri 57 30.3
Cinsiyet
Kadin 114 60.6
Erkek 74 39.4
Egitim Diizeyi
Lisans 99 52.7
Yiiksek Lisans 49 26.1
Doktora 40 21.3
Medeni Durum
Evli 38 20.2
Bekér 150 79.8
Egitim alinan sehirde yasama durumu
Evet 97 51.6
Hayir 91 48.4

Cizelge 2. Katilimcilarin uzaktan egitimle iliskili 6zelliklerinin dagilimi
Ozellikler Say1 %
COVID-19 oncesinde internette gecirilen siire
<1 saat 51 27.0
1-2 saat 81 43.1
3-4 saat 43 22.9
>6 saat 13 7.0
COVID-19 siirecinde internette gecirilen siire
<1 saat 5 2.6
3-4 saat 71 37.8
5-6 saat 59 31.4
>6 saat 53 28.2
COVID-19 siirecinde uzaktan egitim derslerine katildiginiz cihaz
Cep telefonu
Tablet 45 23.9
Diziistii bilgisayar 9 4.8
Masaiistii bilgisayar 108 57.4
26 13.8

Kendinize ait mobil cihazinizin bulunma durumu
Evet 135 71.8
Hayir 53 28.2
Egitim basarimiz
Tyi 92 48.9
Orta 76 40.5
Kotii 20 10.6
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Cizelge 2’de katilimcilarin uzaktan
egitimle iligkili 6zelliklerinin ~ dagilim
verilmistir.  Aragtirma kapsamina giren
kisilerin %43,1’inin COVID-19 6ncesinde
internette gecirdigi siire 1-2 saat arasinda,
%37,8’inin COVID-19 siirecinde internette
gecirdigi slire 3-4 saat arasinda oldugu ve
%57,4’iniin COVID-19 siirecinde uzaktan
egitim derslerine diz istii bilgisayar ile

katildig1 saptanmigtir. Ayrica katilimeilarin
%71,8’inin kendisine ait mobil cihazinin
bulundugu, %48,9’u egitim basarisini iyi
olarak tanimladigi belirlenmistir.
Katilimcilarin  Uzaktan Egitime Yonelik
Tutum Olgeginden en diisiik 37, en yiiksek
174 puan aldiklar1 ve Olgek puan
ortalamasinin 112.04+36.04 oldugu
saptanmustir (Cizelge 3).

Cizelge 3. Katilimcilarin uzaktan egitime yonelik tutum dl¢egi puan ortalamasinin dagilimi

X+SS Min-Max

Uzaktan Egitime Yonelik Tutum Olcegi

112.04+36.04 37-174

Cizelge 4. Katilimcilarin tanitici 6zelliklerine gore Uzaktan Egitime Y&nelik Tutum Olgegi puan
ortalamalarimin dagilim

Ozellikler Say1 Uzaktan Egitime Yonelik Tutum Olcegi

X+SS Testve p

Yas

18-22 yas 73 98.60+35.10 F(Welch)*=17.082

23-25 yas 58 110.27+35.79 p=0.000

26 ve iizeri 57 131.07+29.02 3>1

Cinsiyet

Kadm 114 105.44434.35 1=3.192

Erkek 74 122.21+36.44 p=0.002

Egitim Diizeyi

Lisans 99 96.67+34.34 F(Welch)*=24.780

Yiiksek Lisans 49 125.77+£29.91 p=0.000

Doktora 40 133.27+29.43 2,3>1

Medeni Durum

Evli 38 132.00+25.57 t=3.968

Bekar 150 106.99+36.61 p=0.000

Egitim alinan sehirde yasama durumu

Evet 91 104.81+38.08 t=2.710

Hayir 97 118.83+32.78 p=0.007

* Grup varyanslarinin homojen olmadig1 durumlarda Welch ANOVA test degerleri alinmustir.

Katilimcilarin yas gruplarina gore
Uzaktan Egitime Yénelik Tutum Olgegi
puan  ortalamalar1  arasinda  gruplar
arasindaki farkin istatistiksel olarak anlamli
oldugu saptanmistir. Yapilan ileri analiz
sonucunda farkin 26 yas ve lizeri gruptan
kaynaklandigr  saptanmustir  (p<0,05).
Cinsiyete gore Uzaktan Egitime Yonelik
Tutum 6l¢ek puan ortalamasinin erkeklerde
daha yiiksek oldugu ve gruplar arasindaki
farkin istatistiksel olarak anlamli oldugu
saptanmistir (p<0,05). Egitim durumuna
gore Uzaktan Egitime Yonelik Tutum
Olgegi puan ortalamalari arasinda gruplar
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arasindaki farkin istatistiksel olarak anlaml
oldugu ve egitim dilizeyi arttikca
anlamliligin arttig1 saptanmistir (p<0,05).
Medeni duruma gore Uzaktan Egitime
Yonelik Tutum Olgek puan ortalamasinin
evlilerde daha yiiksek oldugu ve gruplar
arasindaki farkin istatistiksel olarak anlamli
oldugu saptanmistir (p<0,05). Egitim aldig1
sehirde yasamayan katilimcilarin Uzaktan
Egitime Yonelik Tutum Olgegi puan
ortalamalarinin daha yiiksek oldugu ve
gruplar arasindaki farkin istatistiksel olarak
anlamli  oldugu saptanmistir (p<0,05)

(Cizelge 4).
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Cizelge 5. Katilimcilarin uzaktan egitimle iligkili 6zelliklerinin Uzaktan Egitime Yonelik Tutum
Olgegi puan ortalamalarinin dagilimi

Ozellikler Say1 Uzaktan Egitime Yonelik Tutum Olcegi
XSS Testve p
COVID-19 éncesinde internette gegirilen siire
<1 saat 51 108.27+34.53
1-2 saat 81 118.80+34.59 F=1.751
3-4 saat 43 106.34+38.35 p=0.158
>6 saat 13 103.61+39.82
COVID-19 siirecinde internette gecirilen siire
<1 saat 5 110.00+£29.28 F=3.578
3-4 saat 71 118.95+30.97 p=0.015
5-6 saat 59 115.72+37.00 2>4
>6 saat 53 98.88+39.11
COVID-19 siirecinde uzaktan egitim derslerine
katildiginiz cihaz
Cep telefonu 45 103.42435.62 F=1.175
Tablet 9 116.55+35.70 p=0.320
Diziistii bilgisayar 108 114.14+35.60
Masaiistii bilgisayar 26 116.69+38.32
Kendinize ait mobil cihazimzin bulunma durumu
Var
Yok 135 109.41+36.14 t=1.605
53 118.75+35.25 p=0.110
Egitim basariniz
Iyi 92 107.45+36.12 F=1.550
Orta 76 115.69+35.76 p=0.215
Kotii 20 119.30+35.75
Katilimcilarin  COVID-19  6ncesi zaman ulagilabilirlik, is birligi olanagi, aile
internette  gecirilen siire, COVID-19 hayatin1 stirdiirmede kolaylik saglamasi

sirecinde uzaktan egitime katildig1 cihaz,
kendisine ait mobil cihaz bulunma durumu
ve egitim basarina gore Uzaktan Egitime
Yonelik Tutum Olgek puan ortalamalari
arasinda istatistiksel olarak anlamli fark
olmadig1 saptanmistir (p>0.05). COVID-19
sirecinde internette gegirilen siireye gore
Uzaktan Egitime Yénelik Tutum Olgegi
puan  ortalamalar1  arasinda  gruplar
arasindaki farkin istatistiksel olarak anlamli
oldugu saptanmustir. Yapilan ileri analiz
sonucunda 3-4 saat arasinda vakit
gecirenlerin alti1 saatin iizerinde internet
kullanan kisilere gére puan ortalamasinin
daha yiiksek oldugu saptanmistir (p<0.05)

(Cizelge 4).

TARTISMA

Aragtirmada hemsirelik
Ogrencilerinin COVID-19 pandemi
siirecinde gergeklestirilmis olan uzaktan
egitime yonelik tutumlarinin  yiiksek
diizeyde oldugu belirlenmigtir. Siit ve
Kiiciikkaya’nin 2016’da lisans hemsirelik
ogrencileri ile yaptig1 bir ¢alismada bazi
ogrencilerin ekonomik olarak, bilgilere her
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yoniinden uzaktan egitimi onayladig:
belirtilmistir. Fakat Siit ve Kii¢likkaya’nin
(2016) bu caligmasinda Ggrencilerin
cogunlugunun  hemsirelik  egitiminde
uzaktan egitimi onaylamadiklarini,
uygulama agirlikli olan bu meslegin
uzaktan  programla  verilemeyecegini,
uzaktan egitimde beceri
gelistirilemeyecegini ifade ettigini ortaya
koymustur. Yapilan farkli g¢aligmalarda
teori derslerinin uzaktan egitim ile
islenebilecegi ancak uygulamali derslerin
uzaktan egitim ile islenmesinde sikintilar
oldugu belirtilmistir (Sahu, 2020; Wang ve
ark., 2020). Kiirtiincii ve Aylin (2020)’in
yaptig1 ¢aligmada hemsirelik 6grencilerinin
cogunun tiim derslerin uzaktan egitim ile
yetersiz  olacagmi  diisiindligli  ortaya
koyulmustur. Durgun ve arkadaslar ile
Oducado ve Estoque (2021)’in yine lisans
hemsirelik 6grencileri ile yaptigr iki farkli
calisma  sonucunda  ise  hemsirelik
ogrencilerinin COVID-19 pandemi
stirecinde gercgeklestirilmis olan uzaktan
egitime yonelik ~ memnuniyetlerinin,
tutumlarinin orta diizeyde oldugu, sadece
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bazi teorik derslerin uzaktan egitimle
gerceklestirilebilecegini ifade ettigi ortaya
koyulmustur. Michel ve arkadaglarinin
(2021) hemsirelik 6grencilerinde uzaktan
egitim uygulamalarinin etkisini arastirdigi
calismada, Ogrencilerin biiyiikk bir kismu
egitim gordiigli sirada klinik uygulama
yapamadigi  i¢cin  endise  duydugu
gorilmistir. Hemsirelik lisans
ogrencilerinin uzaktan egitim konusundaki
endiselerinin hemsirelik uygulamalarinin
ilk asamada  Ogrencilere = karmasik
gelmesinden, uygulamalar1 becerebilme
endisesinden ve klinik ortamin merak

edilmesinden kaynaklanabilir. Bu
arastirmada  hemsirelik  0grencilerinin
COVID-19 pandemi siirecinde

gerceklestirilmis olan wuzaktan egitime
yonelik  tutumlarimin  yiiksek  diizeyde
bulunmasinin nedeni arastirmaya sadece
lisans hemsirelik 6grencilerinin  degil
lisansiisti  hemsirelik 6grencilerinin  de
katilmas1 oldugu diistiniilmektedir.
Lisansiistli  6grencilerin egitim aldiklar
sehirden farkli sehirlerde yasamalar1 veya
caligmalari, egitim i¢in sehir degistirmek
durumunda kalmalar1 yoniinden uzaktan
egitimin lisansiistii 6grenciler i¢in zaman ve
maliyet kolaylig1 sagladigi
distiniilmektedir. Lisansiistii 6grencilerin
lisans Ogrencilerinden yas olarak ileri
olmasit da bu sonucun ortaya g¢ikmasina
neden olabilir. Lisansiistii 6grencilerin
hemsirelik  egitimindeki  uygulamalari
gormils, uygulamig, becerileri kazanmis
olmas1 da egitimin uzaktan verilmesi
diisiincesini destekleyebilir. Aragtirmada
katilimcilarin yasina gére Uzaktan Egitime
Yonelik Tutum Olgegi puan ortalamalari
incelenmis, 26 yas ve Ustii Ogrencilerin
Olcek puaninin  daha yiliksek oldugu
belirlenmistir (%30,3) (p<0,05).
Aragtirmanin bu sonucu ile iliskili olarak
egitim diizeyi arttikca Olgcek puanin arttigi
da gozlemlenmistir. Yapilan bir ¢aligmada
ogrencilerin sinif durumuna gore Uzaktan
Egitime Yonelik Tutum Olgegi puaninin
degistigi,  Ugilincii ~ smif  hemsirelik
ogrencilerinin  birinci  simif  hemsirelik
ogrencilerinden daha yiiksek tutum puani
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aldig1 saptanmigtir (Durgun ve ark., 2021).
Egitim diizeyi arttikca uzaktan egitimin
kabul  edilebilir  olmast  hemsirelik
Ogrencilerinin hem teori hem uygulama
acisindan kendini yeterli gérmesi, her gegen
yildan 1iyi beceri gelistirebilmis, klinik
ortam1 tanimis olmasindan kaynakli olmasi
ile iliskilendirilmistir. Heniliz egitimin
basinda olan 6grencilerin teori ile uygulama
arasinda iligki kuramamasi, uygulamalarin
zor ve karmasik gelmesi, beceri gelistirmek
acisindan geride kalmasi ve bir iist sinifa bu
sekilde gecilecek korkusu da egitim diizeyi
arttikca uzaktan egitime tutumun artmasina
neden olabilmektedir. Yas ilerledik¢e
ogrencilerin egitim konusunda bilin¢lerinin
artmast ve 08renme eylemi i¢in daha c¢ok
kendilerinin ¢aba gostermesi gerektiginin

farkina varilmast ve kendi Ogrenme
alanlarin1  olusturabilmesi de uzaktan
egitime yoOnelik tutumun iyilesmesine

neden olmus olabilir. Arastirmada medeni
durum acgisindan Uzaktan Egitime Y onelik
Tutum Olgek puan ortalamasinin evli
hemsirelik 6grencilerinde daha yiiksek
oldugu saptanmistir (%20,2) (p<0,05). Bu
sonucun c¢aligma kapsamina lisansiistii
hemsirelik Ogrencilerinin dahil
edilmesinden kaynaklandig1 diisiiniilebilir.
Evli Ogrencilerin aile i¢indeki farklhi
sorumluluklarindan, yasindan ve bir iste
calistyorsa  isinden kaynakli  uzaktan
egitimin zaman ve maliyet agisindan daha
tasarruflu goriilmesi ile iligkilendirilebilir.
Aragtirmada  egitim  aldigi  sehirde
yasamayan katilimcilarin Uzaktan Egitime
Yonelik Tutum Olgegi puan ortalamalarinin
egitim aldig1 sehirde yasayan
katilimcilardan  daha  yiiksek  oldugu
goriilmistlir (%51,6) (p<0,05). Yiiz yiize
egitim i¢in farkl bir sehire gitmek maliyetli
ve zaman alici oldugundan, bazen yol
durumunun elverigli olmayigsindan ve
mesafenin uzak olmasindan kaynakli egitim
aldig1 sehirde yasamayan katilimcilarin
uzaktan egitime yonelik tutumlarini olumlu

etkiledigi  disiiniilebilir. ~ Arastirmada
katilimcilarin COVID-19 Oncesi internette
gecirilen  siire, COVID-19 siirecinde

uzaktan egitime katildig1 cihaz, kendisine
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ait mobil cihaz bulunma durumu ve egitim
basarisina gore Uzaktan Egitime Yonelik
Tutum Olgek puan ortalamalar arasinda bir
fark gorilmemistir (p>0,05). COVID-19
salgin siirecinde egitimlerine uzaktan
devam eden Ogrencilerin uzaktan egitim
konusundaki doniitlerinin degerlendirilmesi
amaciyla yapilan bir calismada 6grencilerin
sosyal medya ve televizyon basinda
gecirdikleri siirelerin yaklagik iki kat arttig1
ortaya koyulmustur. Calismada g¢evrimici
uzaktan egitimin teorik bilgi ve mesleki
uygulama becerilerine katki seviyesi diisiik
diizeyde bulunmustur. Calismada
ogrenciler uzaktan egitimin ylz ylize
egitime sadece alternatif olabilecegini
belirtmistir (Keskin ve Ozer, 2020). 2015°te
Baris’in yaptig1 bir calismada
bilgisayar/mobil  cihazi  bulunan ve
internete erisim imkani olan G6grencilerin
uzaktan egitime yonelik tutumlarin
imkani olmayan o&grencilere gore daha
olumlu oldugunu ortaya konulmustur.
Kiirtinci ve  Aylin  (2020)  ise
calismalarinda hemsirelik 6grencilerinin
internet ve bilgisayar konusunda imkan
kisitlilig1 nedeniyle dersleri takip etmekte
giicliik yasadiklarii belirlemistir. COVID-
19 siirecinde iiniversite Ogrencilerine
verilen ¢evrimigci egitimin
degerlendirilmesi amaciyla yapilan baska
bir ¢alismada ise ders veriminin %50’den
fazla oldugu fakat internet ile ilgili sorunlar1
en c¢ok hemsirelik bolimii 6grencilerinin
yasadig1 belirtilmistir (Biyik ve ark. 2021).
Hemsirelik 6grencilerinin uygulama, beceri
kaygilar1 artmis  olabileceginden ve
uygulamalarin ¢evrimi¢i ortamda video,
goriintli  yontemleri ile aktarilmasindan
kaynakl1 yeterli internet ve cihaz imkaninin
saglanamamig olmasindan kaynaklandigi
diistiniilebilir.  Arastirmada COVID-19
stirecinde internette gegirilen silireye gore
Uzaktan Egitime Yonelik Tutum Olgegi
puan ortalamalar1 arasinda farklilik oldugu
ve internette 3-4 saat arasinda vakit
gecirenlerin 6 saatten fazla gegirenlerden
gére daha olumlu tutum belirttigi
saptanmistir. Bu durum Ogrencilerin 3-4
saate kadar internet, bilgisayar, ekran
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karsisinda vakit gecirmeyi daha tolere
edebildigi ile iliskili olabilir. Internet
basinda gecen siire arttikca géz ve viicut
yorgunlugunun artmasindan kaynakli siire
uzadik¢a uzaktan egitime yoOnelik olumlu
tutumun azaldig1 diigiiniilmektedir.

SONUC ve ONERILER

Hemsirelik  egitiminde pandemi
stirecinde, yliz yilize egitimin kesintiye
ugramasi sebebiyle alternatif yol olarak
uzaktan egitim yontemi kullanilmustir.
Salgin ortaminda acil tasarlanan uzaktan
egitimin ogrencilerin doniitleri
degerlendirilerek olumlu-olumsuz
yOnlerinin, uzaktan egitime yonelik 6grenci
tutumlarinin arastirilmasi egitimin kalite ve
veriminin artirilmasi agisindan onemlidir.
Bu ¢alismada COVID-19 salgini siirecinde
hemsirelik egitimi alan lisans ve lisansiistii
ogrencilerin uzaktan uygulanan hemsirelik
egitimi agisindan tutumlari
degerlendirilmistir. Calisma sonucunda
ogrencilerin hemgirelik egitiminde uzaktan
egitime yonelik olumlu tutum sergiledikleri
ortaya  konulmustur. Bu dogrultuda
hemsirelik egitiminin yiiksek verim ve
kalite ile uzaktan gerceklestirilebilmesi i¢in
gerekli alt yapi, Ogrenme ortamlari,
bilgisayar ve sanal ortamlar, uygun
program, uygulamalar tasarlanmali ve
ogrencilerin/egitimcilerin -~ bu  duruma
oryantasyonu saglanmalidir. Teorik ve
uygulamali derslere yonelik teknolojik,
uzaktan egitim ortamlar1 gelistirilmeli ve
hemsire egitimcileri/arastirmacilari uzaktan
egitime  yonelik  yapilan  caligmalar
yakindan takip etmelidir. Bu arastirma
bulgulari, hemsirelikte uzaktan egitime
yonelik farkli degiskenlerin yer aldig1 daha
kapsamli ve daha genellenebilir caligmalara
dayanak noktas1 olusturabilir, degiskenler
arasindaki iliskilerin ortaya ¢ikarilmasinda
kullanilabilir. Nicel olarak gergeklestirilen
bu c¢alisma hemsirelik Ogrencileri ile
gerceklestirilecek goriismeler yoluyla nitel
olarak yapilabilir, boylelikle hemsirelik
Ogrencilerinin uzaktan egitime yonelik
tutumlar1 arasindaki farklarin nedenleri,
kaynaklar1 da sorgulanabilir.
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Abstract

Safflower is of potential interest for agriculture mainly due to its commercial utility as oil, animal
feed, and pharmacologically significant secondary metabolites. Knowledge of a metabolome of plant is
crucial to optimize the crop traits, yields and quality, and ensure nutritional and health factors to produce
functional food or feeds. Gene expression studies provide a theoretical molecular biology foundation for
improving new traits and developing new cultivars.Here reader may find a review of articles on different
regulators controling gene expression in safflower, including transcription factors and microRNAs in
relation to flavonoid metabolism pathway, oil production and abiotic stress tolerance.
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INTRODUCTION

Because of the fatty acid content
variations in the seed oil, safflower
(Carthamus tinctorius L.) is of potential
agricultural relevance (La Bella et al.,
2019). Alternative diesel fuels can be
made from alcohols and biofuels derived
from oils (Celebi and Aydn, 2018).
Because of environmental concerns,
biodiesel is rising in popularity. As a
result, alternative and sustainable crops
are needed as new biofuel sources.
Safflower could be a sustainable
biodiesel source material, but it does
have one drawback (as do many
biodiesels made from vegetable oils),
namely, a limited oxidative stability
(Nogales-Delgado et al.,, 2019). The
safflower plant is a promising energy
crop that thrives in arid and semi-arid
climates (Khounani et al., 2019). Human
health is primarily concerned with the
phenol content of vegetable oil and its
antioxidant activity. On a wide scale,
oilseed species are regarded key sources
of these chemicals with therapeutic
benefits (Zemour et al., 2019).
Safflower omics
Safflower has long been grown as a crop
due to its commercial utility as oil,
animal feed, and pharmacologically
significant secondary metabolites. The
integration of omics approaches,
including genomics, transcriptomics,
metabolomics, and proteomics datasets,
has provided more comprehensive
knowledge of the chemical composition
of crop plants for multiple applications.
Knowledge of a metabolome of plant is
crucial to optimize the evolution of crop
traits, improve crop yields and quality,
and ensure nutritional and health factors
that provide the opportunity to produce
functional food or feedstuffs. Safflower

contains numMerous chemical
components  that  possess  many
pharmacological activities including
central nervous, cardiac, vascular,
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anticoagulant, reproductive,
gastrointestinal, antioxidant,
hypolipidemic, and metabolic activities,
providing many other human health
benefits (Mani et al.,, 2020). Gene
expression studies provide a theoretical
molecular biology foundation for
improving new traits and developing
new cultivars. Real-time quantitative
PCR (RT-gPCR) has become a crucial
approach for gene expression analysis.
Appropriate reference genes (RGs) are
essential for accurate and rapid relative

guantification  analysis of gene
expression  (Li et al, 2015).
Environmental stresses influence the

growth and development of plants by
influencing patterns of gene expression.

Different  regulators control gene
expression, including  transcription
factors (TFs) and  microRNAs.

MicroRNAs (miRNAs: ~21 nucleotides
long) are encoded by miRNA genes
transcribed by RNA polymerase |l
(RNP-11) and play key roles in plant
development and physiology (Kouhi et
al., 2020).
Flavonoid metabolism pathway
Safflower is cultivated mainly for
medicinal use, with its dried tubular
flowers being the medicinal part and its
seeds being commonly consumed as

vegetable oil in many countries.
Flavonoids are the dominant active
medical compounds. UDP-

glycosyltransferase (UGT) plays an
essential role in the biosynthesis and
storage of flavonoids in safflower. 45
UGT unigenes were screened from
transcriptomic database of safflower by
Guo et al., (2016). The phylogenetic tree
showed that CtUGT3 and CtUGT16
were classified under the UGT71
subfamily involved in metabolite
process, whereas CtUGT25 has high
identities with POUGT both catalyzing
the glycosylation of flavonoids and
belonging to the UGT90 subfamily. To
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functionally  characterize UGT in
safflower, CtUGT3, CtUGT16 and
CtUGT25 were cloned and analyzed.
Subcellular localization suggested that
the three UGTs might be located in the
cell cytoplasm and chloroplast. The co-
expression relation of expression pattern
and metabolite accumulation
demonstrated that CtUGT3 and
CtUGT25 were positively related to
kaempferol-3-O-B-D-glucoside and
CtUGT16 was positively related to
quercetin-3-O-B-D-glucoside in yellow
line, whereas CtUGT3 and CtUGT25
were positively related to quercetin-3-O-
B-D-glucoside in white line. This study
indicates that the three CtUGTs play a
significant and multiple role in
flavonoids biosynthesis with presenting
different functional characterization in
safflower.  Anthocyanin  reductase
(ANR) is a key enzyme for the
biosynthesis  of  proanthocyanidins
downstream of flavonoid metabolism
pathway, which has a negative
regulatory effect on anthocyanin content.
Dandan et al. (2022) investigated the
sequence characteristics of ANR gene in
Carthamus tinctorius L. and its
relationship with flower color. The open
reading frame (ORF) of CtANR gene
was 1020 bp in length, encoding an
unstable hydrophilic protein. CtANR
gene showed the lowest abundance in the
early stage of fruiting bulb formation,
followed by root and stem, whereas
exhibited relatively high expression in
flower. expression level of CtANR gene
in red flower variety was decreased first,
then increased and then decreased, while
that in white flower variety was
decreased first and then increased
sustainably. The MYB transcription
factors (TFs) is a plant TF families,
which involves in hormone signal
transduction, and  abiotic  stress
tolerance, etc. MY B transcription factors
are involved in the regulation of
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flavonoids. The cloning and expression
analysis of MYB transcription factor
genes in safflower is of great
significance, not only for clarifying the
regulation mechanism of flavonoids
biosynthesis in safflower, but also for the
artificial ~ regulation of flavonoid
biosynthesis in safflower. The MYB
transcription factors were cloned and
their sequences were analyzed by Chen
et al. (2018). Eight long fragment MYB
transcription factors were screened and
six MYB transcription factors was
successfully cloned, named CtMYB-

TF1l, CtMYB-TF2, CtMYB-TF4,
CtMYB-TF5, CtMYB-TF6 and
CtMYB-TF7, respectively. The six

MYB transcription factors had the core
domain of MYB transcription factor
family, and evolutionary analysis
showed that the CtMYB-TF7
transcription factor was closely related to
the factors AtMYBL2 and AtMYB12.
Expression analysis showed that the
expression of CtMYB-TF5, CtMYB-
TF6 and CtMYB-TF7 was low in roots,
stems and leaves, and was high in the
flower.
Oil content

Safflower varieties were
commonly divided into high, low and
middle linoleic acid (LA) types
according to their LA relative percentage
contents in the seed oil. Fatty acid
desaturase 2 (FAD2) plays a key role for
LA content in seed. The sequence
variations of FAD2 (CtFAD2-2,
CtFAD2-10, CtFAD2-11) genes which
could express in developmental seed of
safflower were analyzed in 15 different
LA-type materials by Li et al. (2019).
The CtFAD2-2 sequences were the same
in all materials, and the CtFAD2-10,
CtFAD2-11 sequences formed into two
haplotypes independent of the LA-type
of safflower seed. Two haplotypes of
CtFAD2-10 had the function of oleic
acid desaturase. CtFAD2-2, CtFAD2-10
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and CtFAD2-11 expressed mainly at 10
days after flower (DAF) for two different
LA-type materials and the accumulation
of few mRNA was detected in 14-22
DAF. For low-LA type, the
accumulation of CtFAD2-1 mRNA was
extremely low during seed development
stages. The gene structure and
expression level of CtFAD2-1 may be
the main factor affecting the
differentiation of LA-type for safflower
materials.
Abiotic stress tolerance

The basic leucine zipper (bZIP) is
a widely known transcription factors
family in eukaryotes. In plants, the role
of bZIP proteins are crucial in various
biological functions such as plant growth
and development, seed maturation,

response  to  light signal and
environmental stress. To date, bZIP
protein family has been
comprehensively identified in

Arabidopsis, castor, rice, ramie, soybean
and other plant species. Li et al., (2020)
identified 52 putative bZIP genes from
Carthamus tinctorius using a draft
genome assembly and further analyzed
them. Based on the common bZIP
domain, CtbZIP family were clustered
into 12 subfamilies renamed as (A-J, S,
X), of which the X is a unique subfamily
to Carthamus tinctorius. A total of 20
conserved protein motifs were found in
CtbZIP proteins. Their transcription
regulation could be highly influenced by
light intensity and hormones. Cysteine
protease (EC3.4.22), also known as
mercaptan protease, is a large class of
proteolytic enzymes. Cysteine protease
(CP) plays an important role in plant
senescence. CPs was analyzed by using
safflower, and the function of CtCP1
under | abiotic stress was analyzed by
Hong et al. (2021). gRT-PCR at different
florescence showed that the expression
of CPs gene was the highest in the
decline period, and CtCP1 gene changed
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significantly under abiotic  stress.
Expression of CtCP1 was the highest in
the decline stage and low temperature.
The results of transgenic lines under low
temperature stress showed that inhibition
of CtCP1l expression enhanced the
resistance of Carthamus tinctorius to low
temperature, and overexpression of
CtCP1 weakened the resistance of
Carthamus tinctorius to low temperature.
The tocopherol cyclase was one of the
key enzymes in plant vitamin E
biosynthesis  pathway.  Tocopherol
cyclase gene was obtained using RT-
PCR techniques and named CtTC by
Guan et al., (2016). The putative protein
contained 507 amino acids and peptide
analysis showed that it was a non
secretory protein, and there was no
signal  peptide.  The  subcellular
localization showed that the CtTC
protein was located in the chloroplast.
The expression of CtTC gene in
safflower seeds at different development
stages was determined by quantitative
real-time PCR, it was found that the
highest expression level of CtTC gene
was detected in 50 days after flowering.
Quantitative RT-PCR analysis suggested
that expression of CtTC is induced and
strengthened by drought stresses. Kouhi
et al. (2020) investigated the expression
profiles of seven conserved mMiRNAS
related to drought, salinity, heat, and Cd
stress in the leaf and root organs in
safflower. Gene Ontology (GO) analysis
found that target genes of miRNAs are
often TFs such as AP2/ERF and HD-ZIP
as well as NAC domain-containing
proteins. Expression analyses confirmed
that miRNAs can play a vital role in
keeping  safflower  stress-tolerant.
Differential expression of miR156,
miR162, miR164, miR166, miR172,
miR398, and miR408 regulate the
expression of their respective target
genes. These genes activate several
pathways leading to physiological and
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biochemical responses to abiotic
stresses. Some conserved miRNAS were
regulated by abiotic stresses. Proline
(Pro) accumulation under water stress
was measured in safflower drought
tolerant cv. Al and sensitive cv. Nira by
Thippeswamy et al. (2010). Activities of
pyrroline-5-carboxylate reductase (P5C
reductase) and pyrroline-5-carboxylate
synthetase (P5C  synthetase), two
enzymes involved in the Pro biosynthetic
pathway were also estimated. Water
stress resulted in a reduction in the leaf
dry mass and chlorophyll content along
with a gradual accumulation of Pro. RT-
PCR results show higher expression of
Al-pyrroline-5-carboxylate  synthetase
(p5cs) gene in correlation with up-
regulated Pro accumulation in cv. Al.
P5C reductase was found to be the Pro
synthesis rate limiting whereas P5C
synthetase did not show any specific
response to the drought stress in both
cultivars. The basic helix—loop—helix
(bHLH) family is the second largest
superfamily of transcription factors that
belongs to all three eukaryotic kingdoms.
The key function of this superfamily is
the  regulation of growth and
developmental mechanisms in plants.
Hong et al., (2019) identified 41 bHLH
genes in Carthamus tinctorius that were
classified into 23 subgroups and
identified 10 conserved protein motifs
found in the safflower bHLH family.
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Abstract

It was reported the effect of boron compounds to the pore formation and surface area of activated
carbon (AC) obtained from pistachio shell. Pistachio shells were activated by using two different methods
and five different compound. These methods and compounds were washing/waiting with
phosphoric(HsPO.) as acid solution or sodium hydroxide (NaOH) as base solution and waiting in boron
compounds solution such as borax, boric acid and ammonium biborate. Shells were carbonized in high
temperature furnace 900 °C, 45 minute under CO, washed H,O atmosphere. Obtained results were
compared with untreated shells, only carbonized. The shells have 1518 m?/g of BET surface area, 2.086cc/g
DR pore volume and 5865,632 m?/g of DR micropore surface area for waiting in %10 ammonium biborate
solution. The pore width as radius of obtained ACs and adsorption energy were 18,932 A°and 6,867 kJ/mol
for waiting in %10 ammonium biborate solution (ABB-PS). It was found that ABB-PS have higher
micropore surface area, higher pore volume and lower adsorption energy. It was concluded that the pore
structure and BET surface area of AC obtained from pistachio shell were developed by treating with boron
compounds by compared of other compound in same conditions.

Keywords: Pistachio shell, boron compounds, activated carbon, BET surface area
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INTRODUCTION

Adsorption is a process providing
to take hold the ions or molecules
solvated in gas or liquid phase on a
porous surface by bounding physical or
chemical. The achievement of the
process based on mostly high removal of
pollutants, heavy metals or dyes from
environmental sources. Adsorbent plays
an important role in this success.
Activated carbon (AC) is an adsorbent
having the thousands square meters of
high surface area and hierarchical pore
structure per 1 gram. Adsorbents were
produced from many materials such as
plastic (Fan etal, 2021), silica
(Villarroel-Rocha et.al., 2021), polymer
(Gong et. al., 2021) and agricultural
wastes (Rodriguez-Mirasol et.al., 1993).
For decades agricultural wastes have
attracted attention to investigate the
performance of using as adsorbent
because of they have in cellulosic and
fibrous structure, been abounded in
nature and cheap. Cellulosic and fibrous
structure gain the AC high surface area
and porous structure. For this reason,
ACs were preferred in many applications
such as water purification (Imran et.al.,
2006), removal from heavy and
hazardous metals, textile (Carrott et.al.,
2001), food (Zhang 2018), health, in
energy storage capacitor manufacturing
as electrode materials (Adekunle et.al.,
2015; Wu et.al.,, 2015) and -catalyst
support (Lam et. al., 2016; Jiintgen
1986). The surface area and the pore
structure of AC produced from
agriculture wastes were affected applied
activation method and conditions such as
activating agent, activating time, furnace
temperature, time held in furnace,
furnace atmosphere gas, activation
method. By time, many researchers were
studied many agriculture wastes such as
pistachio-nut shell (Lua et. al., 2005),
orange peel (Carlos et. al., 2021),
corncob waste (Wu et. al.,, 2021). To
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develop the surface area and pore
formation of AC, various activating
chemical compounds having different
acidity values were used. Phosphoric
acid (HsPQOa4) (Vernersson et. al., 2002;
Liou 2010), zinc chloride (ZnCl2) (Lua
et. al., 2005) could be counted among
these compounds. Wastes were modified
by using some metals such as Copper
(Cu) (Taghizadeh et. al.,, 2018). In
previous study carried out by our group,
a new method based on salt using as
activating agent was suggested. We
reported the positive effect of salt using
on surface area and pore size distribution
of activated carbon produced from
pistachio shell (PS) as agricultural waste.
In present study, the effect of boron
compound using as activating material
on the development of surface area and
the formation of pore in structure of AC
produced from pistachio shell was
investigated. The obtained results were
compared with untreated PS (un-PS) by
means of BET surface area, DR
micropore volume, DR micropore
surface area, DR adsorption energy.

MATERIALS AND METHOD
Material

Pistachio was gathered from
pistachio trees growing up on land of
Sanliurfa, Turkiye. Hydrochloric acid
(HCI) as an acid, sodium hydroxide
(NaOH) as a base, boric acid, borax and
ammonium biborate as  boron
compounds were using as activating
agent. All used chemicals were
purchased from Merck. Solutions were
prepared with pure water (PW).
Method
The production of activated carbon

In this stage, PSs were obtained
by separating the edible soft part of
gathered pistachios. Then PSs were
washed with PW to clean any
contaminants. They were waited in room
conditions in air to dry. Suitable amount



MAS JAPS 7(3): 657-669, 2022

of Pistachio shell (PS) was weighted by
analytical balance and then added in
activating agent included solution. PSs
were held in the solution for 24 h in room
temperature. For example, PSs were
weighed in the desired amount and
washed with 10% HCI solution in first
stage. PSs were washed by pure water
until pH was 6-7 after they were washed
with the solution for 1 h. Filtrated and
washed with pure water PSs were
carbonized by using the high
temperature furnace 900 °C and 45 min.

in CO2 atmosphere passing into water.
Obtained activated carbons were washed
with pure water again and dried in 85 oC.
Before characteristic analysis, AC was
grinded into suitable particular size.
Obtained AC was named H-PS. Other
ACs from different activating solution
were named according to activating
process. Table 1 shows this naming.
HCI, NaOH, boric acid, borax and
ammonium biborate solutions were
prepared as 10% (w/w).

Table 1. The naming of obtained AC

Activation | Washing | Washing | Washing | Waiting | Waiting | Waiting | Waiting | Waiting
condition | PW-raw | HCI NaOH HCI NaOH Boric Borax Amm.
material Acid BB
Name Un-PS A-PS B-PS AW-PS | BW-PS | BA-PS | BB-PS | ABB-
PS

Surface and pore size analysis (BET-
DR-BJH)

ACs produced from different
activating conditions were characterized
by using NOVA 4000e-Quantchrome
instruments Surface area and pore size
analyzer. In this method, measurements
were based on the nitrogen adsorption of
AC at -196 °C. The surface areas of AC
were determined from calculating by
using nitrogen adsorption isotherms via
the  Brunauer-Emmett-Teller (BET)
equation (Gregg et.al., 1982) micropore
volume and micropore surface area were
calculated using Dubinin-Radushkevich
(DR) equation (Dubinin et.al., 1947).
The pore size distribution was
determined by using Barrett-Joyner-
Halenda (BJH) model (Barrett et.al.,
1951).

Thermal gravimetric-differantial
thermal analysis (TG-DTA)

Before they were treated by high
temperature, the decomposition curves
of PSs were recorded by used
Thermogravimetric-differential thermal
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analysis (TG-DTA) instrument marked
SHIMADZU. The curves were taken to
determine the stability of the PSs to high
temperature.
Fourier transform infrared (FT-IR)
spectroscopy
Structure analysis was performed
using FT-IR device to determine how the
structures of activated carbons obtained
by activated and carbonized by these
processes were affected by the applied
processes.
Scanning electron microscopy (SEM)
Scanning Electron Microscopy
(SEM) technique was used to visualize
the porosity structure of the raw material
at the end of the processes.

RESULT AND DISCUSSION
Isotherms

In this section it was investigated
how the acidic or basic activating
materials treatment methods changed the
active surface area and pore
development of the untreated PS with
any material. Adsorption isotherms give
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the information about the existence of
micro and/or mesopores in AC structure,
whether the pores are filled with
adsorbate or not and that adsorption is
monolayer or multilayer. For this reason,
to obtain these informations, the
adsorption isotherms of the obtained

ACs were given in Figure 2. For
comparison, raw PSs were processed the
same carbonization without activating
materials. Obtained AC was named
untreated AC (un-PS). Its adsorption
isotherm was added in the figure for
comparison.
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Figure 2. The effect of washing method with activating materials on the AC adsorption isotherms. (activating material
concentration: 10% w/w; time passed during washing: 1 h, carbonization temp.: 900°C; carb. Time: 45 min.)

IUPAC classifies the isotherm as
type-1, 11, and so on. When micropores in
AC structure adsorb the adsorbate in
monolayer form, a shoulder and then a
plateau are seen at the isotherm in
starting and at during adsorption,
respectively. This type isotherm is Type
I. So, the isotherm of un-PS was Type-I
as seen in the figure. The AC possessed
microporous structure due to the
formation of shoulder at isotherm curve
at starting of adsorption. Adsorption was
monolayer for un-PS. the isotherm of A-
PS showed a shoulder and plateau as like
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un-PS. The isotherm of A-PS was Type-
I, but the adsorbed adsorbate volume was
more in A-PS than un-PS. This can be
attributed the usage of acidic activating
material. The material increased the
formation of micropore. This effect was
seen the usage of ZnCl: as activating
material in previous study (Dolas et. al.,
2011), too. Basic activating material B-
PS caused increased and developed
microporous structure compared with A-
PS due to the irritation effect of basic
activating material. It was though that
this effect caused more micropore and
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electrostatic effect between the AC and
adsorbate. So, multilayer adsorption was
seen at the middle relative pressure,
which was increased adsorbed adsorbate
volume middle and middle high relative
pressure. As second stage PSs were

waited in 10% activating solution for 1
day. Filtered PSs from the solutions were
washed by pure water until pH was 6-7.
Figure 3 illustrated the adsorption
isotherm of dried ACs in comparison
with the obtained isotherms in first stage.
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Figure 3. the effect of waiting method in activating solution on AC adsorption isotherm 2™ stage. (activating material
concentration: 10% w/w; time passed during waiting: 1 day; carb. temp.: 900°C; carb. time: 45 min.)

It was clearly said that the activation
method increased and promoted the
porous structure of AC by investigating
the isotherms in the figure. Waiting
method in activating material solution
increased adsorbed adsorbate volume.
This effect can be attributed to increasing
the micropore volume in AC structure
(Dolas et. al., 2011). At the same time,

multilayer adsorption and capillary
condensation in pores were seen at AW-
PS and BW-PS samples, increasing
adsorbed adsorbate volume at 0,999
P/P°. The pore width, adsorption energy,
pore volume and micropore surface area
obtained by the DR method of the
obtained ACs was given in Table 2 in
comparison with the BET surface area.

Table 2. The DR method parameters, in comparison with the BET surface area

AC Pore width, | Adsorption Pore volume, | Micropore BET surface

A° energy, kJ/mol ccly surface area, | area, m4/g
m2/g

Un-PS 14,357 9,055 0,426 1199,900 500,021

A-PS 6,212 20,928 0,293 825,048 620,036

AW-PS 7,099 18,313 0,520 1462,949 838,521

B-PS 19,290 6,736 1,269 3572,151 1117,291

BW-PS 10,965 11,856 0,639 1798,129 1302, 547
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When the table was examined,
the effect of the activation method and
activating material on the parameters and
the synergistic effect of these parameters
on the BET surface area were seen. As
the pore width increased, the surface area
was expected to decrease as meso and
macro pore structures were formed.
Because high surface areas have been
obtained in ACs with high micropore
structure. Also, it was observed that the
adsorption energy changed inversely
with the pore width (given in Figure 4).
For this reason, it could be said that the
adsorption energy played an important
role in determining the micropore
surface area. It was observed that the
method of acid washing enabled to
obtain AC with smaller pore width from
un-PS. Resulting ACs had a pore width
of 6,212 A° in the method of the washing
with acid solution, while in the method
of the waiting in acid solution had a pore
width of 10,965 A°. Adsorption energy
decreased from 20,928 kJ/mol to 18,313
kJ/mol. As the pore volume increased

from 0,293 cc/g to 0,520 cc/g the surface
area increased from 825,048 m?/g to
1462,949 m?/g. On the other hand,
washing with base solution and waiting
in base solution caused an increasing in
pore width. Un-PSs with a pore width of
14,357 A° reached a pore width of
19,290 A° in the base washing process.
Pores with a width of 10,965 A° were
obtained by waiting in the base solution.
It was expected that the surface area
would decreased with the increase in
width.  But, it was determined the
surface area was high. This result was
attributed to the low adsorption energy
because of that the adsorbate adheres
more because it was not difficult in these
pores. Due to the high pore volume, the
surface area was also determined high. A
surface area of 3572,15 m?/g was
obtained by washing with base while the
area was 1798,129 m?/g by waiting in
base solution. Since waiting in the base
solution caused pore destruction, the
pore volume and thus the surface area
were decreased.

Adsorption enrgy, kJ/mol
[EnN = = = = N N
(o] o N ES o [ee] o N
1 1 1 1 1 1 1 i 1

(o]
1 M

10

12 14 16 18 20

Pore width, A°

Figure 4. The changing of pore width with adsorption energy.
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The adsorption isotherm of all activated
carbons obtained in this study are given
in Figure 5, comparatively. In order to
compare the surface area and pore

structures of activated carbon obtained
by using boron compounds, the relevant
isotherms were given in Figure 5.
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Figure 5. The isotherms of all obtained ACs

It was observed that when boron
compound is used as the activating
material, the micro-porosity in the
structure of ac increases and even in the
use of ammonium biborate, both micro-
porosity and capillary condensation
occur. So, the changing of the pore
volume and pore surface area according
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to the radius of the ACs were given in
Figure 6. These data were determined by
BJH method. As seen from the data, the
micropore volume and surface area of
ABB-PS were higher that other ACs.
Such that the pore volume in the 0-200 A
range was 2,1 cc/g and the surface area
was 110 m?/g.
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Figure 6. The changing pore volume and pore surface area of the ACs

Table 3 showed the BET surface area,
pore radius, adsorption energy, pore
volume and micropore surface area data
of ACs activated with boric acid, borax
or ammonium biborate (BA-PS, BB-PS
or ABB-PS). These data were
determined by DR method. It was seen

that the micropore surface area of ABB-
PS was the highest as 5865,632 m?/g.
This result was obtained because ABB-
PS had the highest micropore volume, as
well as the formation of meso- and
macro-pores formations.

Table 3. The data of ACs activated with boric acid, borax or ammonium biborate (BA-PS, BB-
PS or ABB-PS)

Aktivating Material Boric Acide
BET surface area (m?/g) | 1441

Pore radius (A°) 9,918

Ads. Energy(kJ/mol) 13,108

Pore volume (cc/g) 0,532

Micropore surface area 1495,734
(m?/g)

The BET surface area of the obtained all
activated carbons were given Table 4,
comparatively. It was seen that the ABB-

Borax Ammonium Biborate
1471 1518

6,44 18,932

20,176 6,867

0,56 2,085

1571,18 5865,632
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PS had the highest BET surface area as
1518 m?/g.
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Table 4. The BET surface area of all obtained ACs

AC Un-PS [ A-PS B-PS AW-PS BW-PS BA-PS BB-PS | ABB-PS
BET | 500 620 838 1117 1302 1441 1471 | 1518
Thermal characterization BB) and ammonium biborate

It was thought that if the raw
material having cellulosic and organic
structure was delayed its thermal
decomposition, active structure for
adsorption would increase in obtained
AC after carbonization. Because the
losing of C in raw material could be
decreased by delaying decomposition.
Thus, boron compounds such as Boric
acid (HsBOs-BA), sodium tetra borate
decahydrate (Na2B40O7.10 H20-borax,

110

((NH4)HB40O7.3H20-ABB) were used as
activating material due to the fire
delaying feature of boron compounds.
To see the delaying of thermal
decomposition of PSs, thermal
gravimetric analysis was performed for
un-PS, BA-PS and A-PS before
carbonization. Figure 7 showed the
weight loss with temperature of these
materials.

100 =

90 =

80 =

70 =

60

50 =

40 =

Weigth loss (%)

30

Kiitle kaybi /%

20 =

AT: 6.94 kJig

10 = 304

Sicaklik /C

0=

0
T T T T T T T T T
0 100 200 300 400 500 600 700 800 900

un-PS
— BA-PS
A-PS

L] L]
0 100 200

L]
300

L] L] L] L]
400 500 600 700

Temperature (T)

Figure 7. TG curves for un-PS, BA-PS and A-PS. (temp range: 30-650 C; heating rate: 10 C/s; in nitrogen
atmosphere)

According to given curves the waiting in
BA solution added the durability and
stability to the structure of raw PS and
thus decomposition was delayed. The
un-PS, BA-PS and A-PS were
decomposed about at 198 °C, 257 °C and
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228 °C, respectively. Their weight loss
percentage were 60% for un-PS, 95% for
A-PS, 80% for BA-PS. Although the
remaining part of the raw material was
large, the porous structure had not been
formed since the PSs did not treated with
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activating material. For this reason, its
surface area is lower compared with the
other ACs. Inset figure showed the TG
and DTA curves of ABB-PS. The
treatment with ABB delayed the
decomposition  more than  other
materials. Decomposition was seen at
430 °C and its weight loss percentage
was about 63%. Decomposition enthalpy

was calculated as 6,94 kJ/mol. The
features of obtained ACs was evaluated
with terms of formed pore width,
micropore volume, micropore surface
area and adsorption energy. Results were
presented above in Table 2. And Table 3.
Here, the heat and mass losing % data by
determined TG-DTA analysis were
given in Table 5.

Table 5. The mass losing and heat data of ACs.

Activating material Mass losing /% Heat /kJ/g
None %60 1,92
H3PO4 %85 8,1

Borik asit %65 1,7

Thermal decomposition of cellulosic
materials mostly proceeded in three
steps. In the first step, the moisture in the
structure of the material is removed at
approximately 70-100 °C, and the second
step in which the degradation of
hemicellulosic structure and the release
of organic volatiles occurs between 100-
200 °C. The third step is the step in which
the cellulose and lignin structure degrade
at  approximately  450-650  °C.
decomposition in the un-PS sample
started at 200 °C. n this example, since
the PSs were not activated, volatile
organics that would cause the destruction
of cellulose and lignin in the structure
and pore formation did not occur. It can
be seen from the table and the graph that
the mass loss remained et 60%. On the
other hand, the degradation took place in
3 steps in the A-PS sample. It is
understood from the 85% loss of mass
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and the degradation step that the acid
breaks down the cellulose and lignin
structure. It was expected that the surface
area and pore volume would be higher
than the mass loss. However, the surface
area and pore volume were low. This
result can be explained by the collapse of
the pores and the decrease in the surface
area. In the activation with boron
compounds, degradation started in one
step with BA at 300 °C and with ABB at
430-500 °C. Accordingly, sufficient
temperature and mass loss were obtained
for proper pore development.
Morphological characterization

The morphological changing was
presented in figure 8 by SEM images.
Formed porous structure on and in the
AC surface. The images belonged to the
ABB-PS surface. These images proved
TG-DTA due to porous structure formed
by decomposing of raw material surface.
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Figure 8. The SEM images of ABB-PS.

CONCLUSION

In the production of AC,
materials such as acids and bases
frequently used as activators. In this
study, the effects of boron-containing
chemicals on the production of activated
carbon and on the surface area,
micropore pore volume, pore surface
area and degradation process the
obtained ACs were investigated.
According to the results obtained, BA-
PS, BB-PS and ABB-PS ACs activated
with boron chemicals have higher BET
surface area and DR micropore volume
than ACs obtained by other methods,
while ABB-PS has the highest surface
area among themselves. has been
determined.  This result was obtained
because ABB-PS had the highest
micropore volume, as well as the
formation of meso- and macro-pores
formations. Decomposition was seen at
430 °C in one step and its weight loss
percentage was about 63%.
Decomposition enthalpy was calculated
as 6,94 kJ/mol. It was thought that the
decomposition of ABB-PS at higher
temperature may be the reason for its
high surface area.
The PS had 1518 m?/g of BET surface
area, 2.086 DR pore volume and
5865,632 m?/g of DR micropore surface
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area for waiting in %10 ammonium
biborate solution, when untreated shells
have a 500 m?/g of BET surface area,
0,426 DR pore volume and 1199,900
m?/g of DR micropore surface area. The
pore width as radius of obtained ACs and
adsorption energy were 18,932 A° and
6,867 kJ/mol for waiting in %10
ammonium biborate solution, when they
were 6,212 A° and 20,928 kJ/mol for
washing with acid. It was found that
obtained activated carbon by waiting in
%210 ammonium biborate solution have
higher micropore surface area, higher
pore volume and lower adsorption
energy. It was concluded that the pore
structure and BET surface area of AC
obtained from pistachio shell were
developed by treating with boron
compounds by compared of other
compound in same conditions.
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Abstract

Itis critical that health care delivery meets demand as populations grow. The current global nursing
shortage is having a negative influence on global health systems. Missed nursing care is a widespread
problem in all sectors. Nursing care that is delayed, partially completed, or not performed at all is referred
to as missed nursing care. Missed care is linked to poorer patient mortality and morbidity outcomes and
lower patient satisfaction with hospital services. Here in this review some fresh information related to
missed nursing care is mentioned below.
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INTRODUCTION

It is critical that health care
delivery meets demand as populations
grow and many global health initiatives
lead to community care (Phelan et al.,
2018). Aging populations will raise the
burden on healthcare systems and the
prevalence of noncommunicable
diseases. Global pandemic threats are
projected to rise as the globe becomes
more globalized. The increase in drug
costs will place a lot of strain on
healthcare systems, insurers, patients,
employers, and providers (Yeganeh,
2019). The current global nursing
shortage is having a negative influence
on global health systems. The
International  Council ~of  Nurses
sponsored a major project that generated
critical information on the shortage and
potential remedies. Policy intervention;
macroeconomics and health sector
funding; workforce planning and policy,
including regulation; good practice
environments; retention and recruitment
(including migration); and nursing
leadership are the five main areas. On a
global scale, momentum is growing,
allowing to draw attention to these
challenges and take action (Oulton,
2006). Missed nursing care is a
widespread problem in all sectors. Nurse
leaders have called for clear political,
methodological, and theoretical methods
to address the consequences of missed
care for patient outcomes (Jones et al.,
2020). Missed care, which is defined as
any part of patient care that is omitted or
delayed, is gaining popularity. The
imbalance between patients' nursing care
needs and available resources is the
primary cause, making it an ethical
dilemma that tests nurses' professional
and moral beliefs (Gustafsson et al.,
2020). Missed care is becoming
widespread, according to global surveys
(Blackman et al., 2018). Missed nursing
care and the causes for missed care can
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be used to design measures to eliminate
interruptions, increase unit cohesiveness,
and improve the nurse work
environment, all of which lead to better
patient outcomes (Winsett et al., 2016).
To prevent missed treatment and
improve patient experiences, enough
nurse staffing is necessary (Cho et al.,
2017). Nursing care that is delayed,
partially completed, or not performed at
all is referred to as missed nursing care.
Communication and information
exchange are among the categories of
care that are missing; b) self-
management, autonomy, and education,
which includes care planning, discharge
planning, and choice; c) basic physical
care; and d) emotional and psychological
care, which includes spiritual support.
Staffing numbers and/or labor resource
skill mix, lack of material resources,
patient acuity, and
teamwork/communication are all factors
that contribute to missed care. Less/poor
quality of patient care, patient happiness,
and nurse job satisfaction, increased
patient adverse events, and the
organizational outcomes of increased
hospital length of stay and hospital
readmission were all effects of missing
nursing care. To further understand how
nurses prioritize care and why care is
ignored, more qualitative and mixed
techniques  research  is  needed.
Longitudinal and experimental research
is needed to determine if the links
between missed appointments and poor
patient outcomes are likely cause and
effect (Chaboyer et al., 2021). Missed
care is linked to poorer patient outcomes
(mortality and morbidity) and lower
patient satisfaction with  hospital
services. Missed care has also been
linked to lower employee satisfaction
and a higher likelihood of quitting.
Registered nurses have also been
observed to be dissatisfied in general
(Gibbon and Crane, 2018). Health-care
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facilities around the world are facing
challenges such as reduced workforce
levels, as well as a shortage of time and
resources. Patient care is often of worse
quality or non-existent in such situations
(O'Donnell and Andrews, 2020). Up
until the first decade of this century, the
nursing literature paid relatively little
attention to missed nursing care. This is
changing, and a number of nurse
researchers have recently identified
missing care as an important and
pressing issue (Suhonen and Scott,
2018). According to a growing body of
evidence, missed nurse care is
widespread in hospitals and may have a
role in poor patient outcomes (Lake et
al., 2017). Differences in registered
nurse staffing levels have been linked to
variations in post-operative mortality
rates. There is a higher incidence of
necessary but missed nursing care when
nurse staffing levels are low. Nursing
care that is not provided may be a
significant predictor of patient mortality
after surgery. Missed nursing care,
which is strongly linked to nurse
staffing, is linked to a higher risk of
patients dying in hospital after routine
surgical procedures. The findings
confirm the notion that the association
between registered nurse staffing and
patient mortality is mediated by missing
nursing care. Missed care may serve as a
"early warning" sign indicating a higher
likelihood of poor patient outcomes (Ball
et al., 2018). Missed care rates varied
depending on nursing activities. A higher
frequency of missing activities was
linked to insufficient personnel. Patient
safety, nursing care quality, work
satisfaction, and intent to leave were all
linked to a larger number of missing
activities and low staffing. Under

hypothetical conditions of increased
staffing, nurses prioritized focused
patient reassessments, timely

prescriptions, and patient education. To
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prevent missed care and improve care
quality and nurse outcomes, adequate
staffing is essential (Cho et al., 2020). In
hospitals, a strong patient safety culture
may be linked to better patient outcomes.
To reduce missing nurse care and
negative patient outcomes, prioritized
efforts to improve PSC should be
performed (Hessels et al., 2019). Can
nurses be held morally responsible for
inadequate care? In terms of ethics, it is
widely agreed that if a person has a moral
obligation to do something, he or she
must be capable of doing it. If a person
lacks the capacity to fulfill a moral
commitment, he or she cannot be held
accountable for not doing so (Kearns,
2020).
Measures

Missed nursing care is typically
quantified by surveys that explain the
precise tasks that are rationed or delayed,
as well as the reasons behind this. The
two principal metrics used in these
studies, Kalisch's MISSCARE and the
RN4Cast Basel Extent of Rationing of
Nursing Care (BERNCA), show
significant levels of agreement across
and between nations. The majority of
these research were conducted in acute
care settings and show how a lack of
human and other resources influences
decisions to forego treatment. Staffing
shortages and challenges meeting
residents' complicated health care needs
due to increased resident acuity and less
competent nurses to satisfy this demand
are the key reasons for missed care
(Henderson et al., 2017). 334 nurses
were surveyed by Chapman et al.,
(2017). Ambulation three times per day
(433%), rotating the patient every two
hours (29%) and oral care were the most
commonly reported components of
missed care (28 percent). The most
common reasons for missing treatment
were a lack of labor resources (range 69—
53%), followed by a lack of material
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resources (range 59-33%), and a lack of
communication (range 39-27%). Missed
nursing care was found to be highly
influenced by nurse collaboration.
Teamwork could be a key in addressing
missing care. Nursing management

should consider improving
communication between team members
and units. Changes are required

regarding task division and payments to
the nursing staff (Chegini et al., 2020).
Park et al. (2018) employed secondary
analysis of the "2015 National Database
of Nursing Quality Indicators" registered
nurse Survey data to investigate which
practice environment variables were
connected with missed nursing care in
U.S. acute care hospital units. Practice
environment features were measured
using subscales of the Nursing Work
Index's Practice Environment Scale. The
survey results from 31,650 registered
nurses were collected from 1,583 units in
371 hospitals. At least one of the 15
required care actions was reported
missing by 84.1 percent of unit
registered nurses. The probabilities of
registered nurses missing care activities
were 63.3 percent lower in good
environment units than in  poor
environment units. With 1 point increase
in the staffing and resource adequacy
score, units had 81 percent lower odds of
registered nurses missing any necessary
activities; 21.9 percent lower odds with
1 point increase in the nurse—physician
relations score; and approximately 2.1
times higher odds with 1 point increase
in the nurse participation in hospital
affairs score. Low levels of missing care
were substantially connected with good
settings. The impact on missed care
varied depending on the practice's
features. To prevent missing care tasks
and perhaps improve patient outcomes,
hospital and nursing administration
should maintain acceptable practice
settings for nurses. Their efforts should
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be focused on enhancing staffing and
resource adequacy, as well as nurse—
physician  relations and reducing
workloads in hospital administration.
The type of hospital and unit, the
participants' age and role, and their
impression of adequate staffing and
teamwork all play a role in missed
nursing care. Controlling for unit type,
position, age, and staffing adequacy
judgments may be beneficial
(Bragadottir et al., 2017). Missed care
and in-hospital mortality are influenced
by the amount of nursing hours per
patient day and the percentage of
professional nurses. The serious
repercussions of missed care, such as
mortality, as well as the relationship
between in-hospital mortality, nursing
education, and nursing—patient ratio, all
of which are indicators of care quality,
argue for proper staffing levels to avoid
missed care (WieczorekWojcik et al.,
2020). Beyond constrained resources,
personal and ward accountability are
important attributes linked to fewer
missed nursing care. Local and national
education initiatives for nurses and
managers, along with empirical research,
could improve personal and ward
accountability, resulting in fewer missed
nursing appointments. This could
contribute to the development of a safety
culture and the reduction of negative

outcomes for patients, nurses, and
organizations (Srulovici and Drach-
Zahavy, 2017). While adequate

resources and staffing levels are essential
for providing optimal nursing care,
developing and encouraging nursing
students’ awareness of and openness
about personal behaviors, critically
reflecting on practice reflection, and
strengthening nurse educators'
collaborative links with healthcare
practice can all help to mitigate care
deficits (Bagnasco et al., 2017). Upon
release from the neonatal intensive care
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unit, many parents of critically ill infants
are totally responsible for the infant's
care. The registered nurse is the primary
healthcare provider for the infant during
his or her stay. Effective nursing care,
which includes communication with
parents as well as counseling and
instruction, can boost their confidence
and capacity to care for their children at
home. Nurses in neonatal intensive care
units frequently miss care. Missed
nursing attention is linked to parent
satisfaction with care and treatment.
Nursing care that is not provided focuses
on the parents' care of the baby, which
might have long-term health and
developmental repercussions. Parent-
infant bonding and parents' ability to
care for their baby after discharge are
both influenced by parent satisfaction in
neonatal intensive care. Given the
primary caregiver role of nurses in this
context, high-quality nursing care has an
impact on parent satisfaction. Parent
satisfaction may be influenced by
nursing care that is required but not
provided, such as counseling and support
(Lake et al., 2020a). When needed
nursing care is not provided, the health
outcomes of infants in neonatal critical
care units may be endangered. Nurses
with heavier workloads, higher acuity
assignments, or poor working conditions
were more likely to skip appointments.
Patient comfort and counseling, as well
as parent education, were the most
frequently overlooked actions (Lake et
al., 2020b).
What to do to reduce missed care?

In the case of missed nursing
care, nurse supervisors have a role to
perform. Missed care can be reduced

with  more  transparency,  strong
leadership abilities, and supportive
connections with personnel. Nurse

supervisors are in an ideal position to
affect missed care rates. They can assist
reduce incidents by how they carry out
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their leadership and management
positions. Managers may be better able
to recognize levels of missing care if
they pay heed to nurses' complaints.
Nurse managers need guidance on
monitoring levels of missed care and the
skills needed to change levels within
their units (McCauley et al., 2020).
Clinical supervision is offered as a
solution-focused method that assists

nurses in high-volume health-care
settings, assisting in the reduction of
missed care occurrences. Clinical

supervision promotes a positive working
atmosphere in which opportunities to
critically reflect on caring principles are
provided, dedication to improving care
standards is fostered, and bravery to
question care standards is encouraged.
Nurse managers must realize the
importance of clinical supervision in
improving nursing care standards and
take the lead in its implementation
(Markey et al., 2020). Communication
can be an essential tool to avoid missed
nursing care and address the critical need
for nursing managers to restore the
fundamentals of care (Avallin et al.,
2020). Missed nursing care due to
inadequate time or resources is common
in nursing homes and is associated with
registered nurse burnout and job
dissatisfaction. Improved work
environments with sufficient staff hold
promise for improving care and nurse
retention (White et al., 2019). Missed
nursing care is a significant threat to
quality  patient care.  Promoting
collective efficacy within nurse work
environments could decrease missed
care (Smith et al., 2018). The association
of job dissatisfaction and burnout, which
are modifiable states, with increased
rates of missed maternity care suggests
that addressing job dissatisfaction and
burnout may improve care quality. Job
dissatisfaction, burnout and missed care
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may decrease with an improved work
environment (Clark & Lake, 2020).
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Abstract

Goldenrod (Solidago x hybrida) is one of the most traded cut foliage in the world, used as a popular
filler in flower arrangements and bouquets. In cut flower, it is desirable to have a long post-harvest storage
period and vase life. However, long storage periods shorten vase life. Managing the storage period is
important to prevent quality and quantity loss of the product. In this study, it was aimed to determine the
effects of different storage periods on the vase life of cut goldenrod flower. Solidago x hybrida cv 'Golden
Glory' was used as plant material in the study. The flowers were stored dry at different periods (0, 5, 10 and
15 days) in a cold storage (2-4 °C) and then their vase life was measured. The vase life of the flowers used
as control was measured without storage. In the study, chlorophyll density in leaves (SPAD) and relative
fresh weight at pre and post storage stages were measured. In the research, the longest vase life was found
with no-storage application (control) with 15.27 days. This was followed by 12.13 days of application
stored for 5 days. Extending the storage period resulted with significant leaf yellowing and reduction of
vase life. The results showed that the longest vase life of cut goldenrod flowers was at no-storage
application condition. However, although storing for 5 days decreased the vase life of the flowers by 20%
compared to the control, it was concluded that cut goldenrod flowers could be stored for 5 days.

Keywords: Solidago, goldenrod, vase life, storage, leaf yellowing, cut flower
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INTRODUCTION

Plant parts with and/or without
flowers such as fruity and fruitless
branches, shoots and leaves are
frequently used to prepare all kinds of
flower arrangements such as baskets,
bouquets, and wreaths to provide
freshness and color diversity to improve
appearance (Ozzambak, 2009; Kazaz,
2012; Mabini and Acedo, 2013).
Solidago is well known in the world and
in Turkey for a long time, but its use as a
cut flower is recent. The name
“Solidago” is the combination of the
Latin words “solid” meaning firm and
“ago” meaning to strengthen. It was
translated into Turkish as "Altinbagak"
in the " Biiyik Bitkiler Klavuzu" in
1952. About 100 goldenrod species
naturally grow in the North America and
intersection zone of the Europe-Asia
Continent (Anonymous, 2008; Kazaz
and Karagiizel 2010). Solidago x hybrida
is among the most traded cut foliage in
the world (Erglir et al., 2016). This
flower has conical clusters formed by
long-lasting and voluminous flowers and
is widely wused in bouquets and
arrangements with its durable and long
stem structure. Leaf yellowing is an
important problem in cut flower species
such as solidago, lilium,
chrysanthemum,  alstromeria  and
matthiola. Leaf yellowing reduces the
quality of flowers and shortens the vase
life (Philosoph-Hadas et al., 1996;
Hassan et al., 2003; Celikel, 2013). The
economic value of many ornamental
plants is directly related to leaf color, and
yellowed leaved flowers does not have
commercial value. Unfavorable
environmental conditions (water loss,
temperature,  nitrogen  deficiency,
insufficient light, diseases and pathogen
attacks), ethylene, plant growth
regulators, genetic structure, chlorophyll
and carotenoid pigments are affective on
leaf yellowing (Nowak and Rudnicki
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1990; Van Doorn, 1997; He et al., 2002;

Looze and Van Staaveren, 2003;
Ferrante et al., 2004; Shiva, 2006;
Woltering, 2008; Christiansen and

Gregersen, 2014; Penfold and Buchanan,
2014). Leaf yellowing can be controlled
by the use of plant growth regulators at
various concentrations (Thomas and
Stoddart, 1980, Thimann, 1985). High

temperatures  increase  respiration,
sugar/starch ~ consumption, ethylene
synthesis, and leaf yellowing. Low

temperatures, on the other hand, limit the
slowdown of respiration, the reduction of
water losses through transpiration,
destruction reactions, ethylene
biosynthesis, and pathogen attacks
(Celikel and Reid, 2002; Teixeira, 2003;
Armitage and Laushman, 2003). The
term vase life refers to the length of time
from when the flower stem are placed in
the vase solution until the loss of their
appeal and aesthetic value (Halevy and
Mayak 1981; Fanourakis et al. 2013). In
the cut flower industry, vase life is an
important quality criterion and affects
consumer satisfaction and demand for
flowers. Amounts of cut flower products
get lost due to different reasons from the
producer to the consumer in the world.
Although it varies according to the
species and varieties, globally 25% of
the cut flowers produced are lost during
the storage and transportation process.
Many studies show the positive effects of
storage at temperatures above freezing.
Dry storage is preferred for long-term
storage, and storage in water containing
a preservative solution is preferred for
short-term storage. Many cut flower
species are stored at 0°C just above the
freezing point during their storage. Since
tropical flowers show cold damage at
temperatures below 10 °C, they are
stored above 10 °C during storage and
transportation (Jones and Moody 1993;
Sacalis, 1993; Reid, 2002; Kazaz et al.,
2003; Macnish et al., 2009; Celikel,
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2020). The protection of the commercial
value of the cut flowers grown in Turkey
is important for the development of
ornamental plants sector and the
country's economy. Cut goldenrod
cultivation and its export is becoming
more widespread in Turkey. Solidago x
hybrida 'Golden Glory' variety is one of
the popular varieties produced both in
Turkey and in the world. Knowing the
post-harvest storage strength and vase
life of the variety is important for the
sector. For this reason, the effects of
different storage periods on the vase life
of the cut goldenrod flower were
investigated in this study.

MATERIALS and METHODS

The study was carried out in 2022
in the "vase life determination room" and
"cold storage room™ of the Department
of Horticulture, Faculty of Agriculture,
Ankara University. 'Golden Glory'
cultivar  belonging to  Goldenrod
(Solidago x hybrida) species was used as
plant material in the study (Figure 1).

Figure 1. Solidago x hybrida cv 'Golden Glory'.

The flowers were harvested during the
commercial harvest maturity (when 5-
10% of the flowers were opened) early in
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the morning (08.00) at 70 cm stem length
and flower were packed in plastic sleeve
to minimize water loss which were
produced in the greenhouse (in Antalya,
Turkiye) of the producer company that
produces cut goldenrod. Materials were
packaged and placed in perforated
cardboard boxes and brought to the
laboratory (in Ankara, Turkiye) within
10 hours where the study will be carried
out (Figure 2). Before storage, all
flowers were pulsed for 6 hours in
buckets containing pure water at a
temperature of 21+2 °C. Afterwards, the
flowers were stored dry in a cardboard
box in a cold store at 2-4 °C.

Figure 2. Sorting and packaging of Solidago x hybrida cv
‘Golden Glory'.

Measured Factors
Vase Life

The vase life of the flowers was
measured in a vase life room with
214£2°C temperature, 65+5% relative
humidity, 1000 lux light and 12 hours
day (Ueyama and Ichimura, 1998;
Ferrante et al., 2007; Lii et al., 2010).

In the vase life room, the bottoms
of the flowers were cut obliquely from 1
cm and placed in vases containing 750
ml of distilled water length (Figure 3).
As a visual parameter in determining the
vase life of flowers; leaf senescence,
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inflorescence, leaf senescence +
inflorescence were evaluated separately.
The vase life of the flowers was
terminated if any of the following criteria
were met.

1- Leaf yellowing in >50% of leaves

2- Fading, browning, closing in >50% of
opened flowers

3- Leaf yellowing in >50% of leaves +
wilting, browning, closing in >50% of
opened flowers.

Relative Chlorophyll Exchange Rate
During Storage (%)

All the stems used in the study
were measured before and after storage.
The measurement of chlorophyll change
in the leaves was conducted with the
Minolta brand SPAD-502 chlorophyll
measuring device on the leaves at 30, 40
and 42 cm height from the base on the
branch. Chlorophyll determination was
calculated with the help of the following
formula presented in Equation 1.

RCE (%) = (Ct/ Ct=0) x 100 1)
Ct: Chlorophyll value after storage (0.,
5., 10., ve 15. day)

Ct=0: Chlorophyll value before storage
(0. day)

Relative fresh weight (RFW) During
Storage (%)

In order to determine the relative
fresh weight changes in the stems during
storage, relative ~ fresh  weight
measurements were conducted on all
stems before and after storage. The stem
weights used in the experiment were
measured on a digital scale sensitive to
0.01 grams. Relative fresh weight
measurements were calculated with the
help of the following formula presented
in Equation 2. (He et al., 2006; Lii et al.,
2010).

RFW (%)= (Wt / Wt=0) x 100 2
Wt: Weight of stem after storage (0., 5.,
10., ve 15. day)

Wt=0: Weight of stem before storage (0.

day)

Figure 3. Vase life determination room.

Statistical analysis

The experiment was established
according to the randomised design with
3 replications where 5 flowers in each
replication, with a total of 60 flowers.
SAS statistical software was used in the
analysis of the obtained data. The
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differences between the means were
evaluated at the p<0.01 level using the
Duncan's multiple range test and the
correlation data using the Pearson's
correlation coefficient.
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RESULTS and DISCUSSION
Vase Life (Days)

The effects of different storage
periods on vase life are presented in
Table 1 and Figure 4. According to the
findings obtained in the study, the
storage periods was found to be
statistically significant on the vase life of
cut goldenrod (p<0.01).

Table 1. The effects of different storage
periods on the vase life of Solidago x
hybrida cv 'Golden Glory'.

Storage period Vase life
(days) (days)
0 (Control) 15.27 + 0.88%
5 12.13+ 1.80°
10 4.80+ 1.78°
15 0.0 + 0.00¢

* The difference between the means with different letters is
significant (p<0.01).

The longest vase life was
determined in the flowers at no-storage
application (control) (15.27 days),
followed by applications that flowers
were stored for 5 days (12.13 days),
stored for 10 days (7.43 days), and stored
for 15 days (0 days). Prolongation of the
storage period resulted in a significant

15.27 a*

(e o
o N

Vase life (days)

O N B OO

0 5

Storage periods (days)

12.13 b

shortening of the vase life of the cut
goldenrod flowers compared to the
control. Goldenrod flowers stored for 5,
10 and 15 days preserved their opening
forms similar to first day. However, the
leaves of the flowers stored for 10 days
turned yellow partially, and the leaves of
the flowers stored for 15 days turned
completely to yellow. These leaf
yellowing resulted with shortened vase
life. Since more than 50% damage
occurred on the leaves of goldenrods
stored for 15 days, their vase life was
accepted as 0 days. According to the
control treatment, the vase life of the
flowers decreased by 20% in 5 days of
storage, 70% in 10 days of storage and
100% in 15 days of storage periods. The
results showed that the longest vase life
was in flowers that were no-stored.
However, although the vase life of
flowers stored for 5 days decreased by
20% compared to the control, this
showed that goldenrod flowers would be
stored for up to 5 days. Similarly, it has
been reported that long and dry storage
causes damage to cut flowers and
shortens their vase life (Jones and
Faragher 1991; Ahmad et al., 2012;
Schiappacasse et al., 2014).

4.80c

L

0.00d

10 15

* The difference between the means of values with different letters is significant (p<0.01).
Figure 4. The effects of different storage periods on the vase life of Solidago x hybrida cv ‘Golden Glory".
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Relative Chlorophyll Exchange Rate
During Storage (%0)

The effects of different storage
periods on leaf yellowing are presented
in Figure 5 and Figure 6. Chlorophyll
density in Solidago x hybrida cv '‘Golden
Glory' leaves showed a decreasing
during the storage period. This decrease
in the content of chlorophyll was found
to be statistically significant (p<0.01).

The chlorophyll content
measured as 100% on the first day of the
flowers was 86.08% on the 5th day,
78.88 on the 10th day and 61.71% on the
15th day. Although the chlorophyli
concentration in the leaves of the flowers
with a storage period of 5 days was
statistically significant, this was not
reflected in the visual quality. Instead,
the leaf yellowing with storage period 10

100 @-100.00 a*
S <
£ 9
O o
S& 80
< o
2S 6o
E >
50
0 5

days was reflected on the visual quality,
but did not reach a level that would end
the vase life. Leaf yellowing greater than
50% occurred in the leaves of the flowers
stored for 15 days, which resulted with
termination. This yellowing in the leaves
can be explained by the continuation of
the metabolic activities of the flowers
and the breakdown of chlorophyll in the
leaves as a result of aging. Chlorophyll
measurements supported this result. It
has been reported that changes in the
amount  of  ethylene  synthesis,
respiration,  transpiration, genetic

structure and plant growth regulators in
the plant affect the yellowing of the
leaves (Thomas and Stoddart, 1980;
Thimann, 1985; Philosoph-Hadas, 1996;
Hassan et al., 2003; Saglam, 2015;).

10 15

Storage periods (days)

* The difference between the means with different letters is significant (p<0.01).
Figure 5. Changes in the chlorophyll content in leaf of Solidago x hybrida cv 'Golden Glory' at different storage periods.

Figure 6. The effects of different storage periods on leaf yellowing Solidago x hybrida cv 'Golden Glory' a) 0 (control) days
storage, b) 5 days storage, c) 10 days storage, d) 15 days storage.
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Relative fresh weight (RFW) During
Storage (%)

During dry storage, relative fresh
weight loss occurred in Solidago x
hybrida cv 'Golden Glory' flowers
compared to the first day (Figure 7).
These relative fresh weight losses were
found to be statistically significant
(p<0.01).

Relative fresh weight measured
as 100% before storage were measured
as 95% on the 5th day, 88% on the 10th
day and 84% on the 15th day. As the

100 100 a*
98
96
94
92
90
88
86
84
82

95D

Proportional fresh weight (%)

storage period increased, the relative
fresh weight of the flowers decreased.
The resulting relative fresh weight loss
can be explained by the flowers losing
water  through  respiration  and
transpiration. In parallel with this study,
it was reported that the relative fresh
weight of the flowers decreases as the
dry storage period of cut flowers
increases (Joyce et al., 2000; Makwana
etal., 2015).

88¢c

84 d

10 15

Storage period (days)

* The difference between the means with different letters is significant (p<0.01).
Figure 7. The effects of storage periods on relative fresh weight of Solidago x hybrida cv ‘Golden Glory".

Correlation data of the features
examined in the study are presented in
Table 2. The relationship between
storage periods, vase life, relative fresh
weight and chlorophyll content was
significant  (p<0.01). A  negative
correlation was found between vase life,
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relative fresh weight and chlorophyll
content as the storage periods increased.
A positive correlation was found
between the decrease in relative fresh
weight and chlorophyll content and vase
life.
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Table 2. Correlation results of storage periods, vase life, relative fresh weight and chlorophyll
content in Solidago x hybrida cv 'Golden Glory'.

Storage  Vase Life Relative Chlorophyll
Period fresh Content
weight
Storage Period  Pearson Correlation 1 -,967" -,934™ -,887"
Sig. (2-tailed) ,000 ,000 ,000
N 60 60 60 60
Vase Life Pearson Correlation -,967" 1 ,898™ ,843™
Sig. (2-tailed) ,000 ,000 ,000
N 60 60 60 60
Relative fresh Pearson Correlation -,934™ ,898™ 1 ,824™
weight Sig. (2-tailed) ,000 ,000 ,000
N 60 60 60 60
Chlorophyll Pearson Correlation -,887" ,843™ ,824™ 1
Content Sig. (2-tailed) ,000 ,000 ,000
N 60 60 60 60

**_ The correlation is significant at the p<0.01 level.

CONCLUSIONS

In this study, it was aimed to
determine the effects of different storage
periods on the vase life of Solidago x
hybrida cv 'Golden Glory'. The longest
vase life was determined at no-storaged
flowers. Extending the storage period
shortened the vase life and damaged the
leaves. The leaf yellowing rather than the
flowers in the spikes was effective in
ending the vase life of the cut Solidago x
hybrida cv 'Golden Glory' . The results
showed that cut goldenrod flowers can
be stored for up to 5 days. However, for
longer vase life and storage, new studies
should be performed with applications to
prevent leaf vyellowing, different
temperatures and storage conditions.

REFERENCES

Anonymous. 2008. Mesleki egitim ve
Ogretim sisteminin gii¢lendirilmesi
projesi.  Solidago yetistiriciligi
yayini, 39.,, 39., Ankara.

Ahmad, Iftikhar, et al. 2012. Dry storage
effects on postharvest performance
of selected cut flowers.
HortTechnology 22.4 463-469.

Armitage, A.M., Laushman, J.M. 2003.
Specialty cut  flowers:  The
production of annuals, perennials,
bulbs, and woody plants for fresh

684

and dried cut flowers. Portland, OR:
Timber Press.

Christiansen, M.W. and Gregersen, P.L.
2014. Members of the barley NAC
transcription factor gene family
show differential co-rulation with
senescenceassociated genes during
senescence of flag leaves. J. Exp.
Bot., 65, 4009-4022.

Celikel, F. G., Reid, M. S. 2002. Storage
temperature affects the quality of cut
flowers from the Asteraceae.
HortScience, 37(1), 148-150.

Celikel, F. 2013. Siis Bitkilerinin Hasat
Sonrast1  Kaliteleri ve  Yeni
Teknolojiler. V. Ulusal Siis Bitkileri
Kongresi, pp:17-26, 06-09 May
2013, Yalova.

Celikel, F. 2020. Postharvest Quality and
Technology of Cut Flowers and
Ornamental Plants.

Black Sea Journal of Agriculture,
Vol 3, (3): 225-232.

Ergiir, E.G., Kazaz, S., Kilig, T., 2016. An

Indispensable Element of Bouquet

and Floral Arrangements: Cut
Foliage. VI. Ornamental Plants
Congress, 19-22 April 2016,

pp:335-346, Antalya.

Fanourakis, D., Pieruschka, R., Savvides,
A., Macnish, A. J., Sarlikioti, V.,
Woltering, E. J 2013. Sources of
vase life variation in cut roses: a
review. Postharvest Biology and
Technology, 78, 1-15.



MAS JAPS 7(3): 677-686, 2022

Ferrante, A., Vernieri, P., Serra, G., &
Tognoni, F. 2004. Changes in
abscisic acid during leaf yellowing
of cut stock flowers. Plant growth
regulation, 43(2), 127-134.

Ferrante, A., Alberici, A., Antonacci, S.,
Serra, G. 2007. Effect of promoter
and inhibitors of phenylalanine
ammonia-lyase enzyme on stem
bending of cut gerbera flowers.
ActaHorticulturae, 755, 471-476.

Hassan, F. A. S.,Tar, T and Zs Dorogi. 2003.
Extending the vase life of Solidago
canadensis cut flowers by using
different  chemical treatments.
International Journal of
Horticultural Science 9.2 83-86.

Halevy, A.H., Mayak, S. 1981. Senescense
and postharvest physiology of cut
flowers. Avi Publishing Company
Inc. Westport, Connecticut, 3, 59-
143.

He, Y.J.and Gan, S. 2002. A Gene Encoding
An Acyl Hydrolase Is Involved in
Leaf Senescence in Arabidopsis.
Plant Cell, 14, 805-815.

He, S., Joyce, D.C., Irving, D.E., and
Faragher, J.D. 2006. Stem end
blockage in cut Grevillea ‘Crimson
Yul-lo’ inflorescences. Postharvest
Biol. Technol. 41 (1), 78-84

Jones, R. and Moody, H. 1993. Caring for
cut flowers. Agmedia, St. Kilda,
Australia.

Jones, R., & Faragher, J. 1991. Cold storage
of selected members of the
Proteaceae and Australian native cut
flowers. HortScience, 26(11), 1395-
1397.

Joyce, D. C., Meara, S. A., Hetherington, S.
E., Jones, P. 2000. Effects of cold
storage on cut Grevillea
‘Sylvia’inflorescences. Postharvest
Biology and Technology, 18(1), 49-
56.

Kazaz, S., Askin, M.A., Tekintas, F.E. 2003.
Kesme Ciceklerde Hasat Sonrasi
Omrii Arttiran Uygulamalar. IV.
Ulusal Bahge Bitkileri Congress, 8-
12 September 2003, p: 519-522,
Antalya.

Kazaz, S., Karagiizel, O. 2010. Influence of
Growth Regulators on the Growth

685

and Flowering Characteristics of

Goldenrod (Solidago x hybrida).

European Journal of Scientific

Research 45(3): 498-507.

S., 2012. Tiirkiye’nin Dogal Bitki

Zenginligi. Cigek Vizyon Magazine,

Issue:55, Year: 6 January-February,

24-25.p.

T., van Staaveren, J. 2003. Post

harvest treatment of cut flowers.

http://simonbw:.lecture.ub.ac.id/files

/2010/03/Posth-Cut-Flower-2.pdf.

Date of access: 18.12.2016.

L, P., Cao, J., He, S, Liu, J., Li, H., Cheng
G., Ding Y., Joyce, D.C. 2010.
Nanosilver pulsetreatments improve
water relations of cutrose cv. Movie
star flowers. Postharvest Biology
and Technology, 57, 196-202.

Mabini, N. Q. ve Acedo, V. Z., 2013. Vase
Life of Selected Florist Greens in
Different Holding Solutions with
Commercial Preservatives.
Department of Horticulture, College
of Agriculture and Food Science.
Visayas State University. Bybay,
Leyte-Philippines, 79-82.

Macnish, A.J., M.S. Reid, and D.C. Joyce.
2009. Ornamentals and cut flowers,
In: E.M. Yahia (ed.). Modified and
controlled atmospheres for the
storage, transportation, and
packaging of horticultural
commodities. Taylor & Francis
Group, Boca Raton, FL. 491-506.

Makwana, R. J., Singh, A., and Neelima, P.

2015. Effect of cold storage

techniques on flower quality and

vase life of rose var.‘Sun King’. The

Bioscan, 10(1), 225-227.

J., Rudnicki, R.M. 1990.

Postharvest handling and storage of

cut flower. Florist Gren and Potted

Kazaz,

Looze,

Nowak,

Plants  Timber  Press. Inc.,
Singapore, 29-64.

Ozzambak, E., 2009. Kesme Yesillik
Yetistiriciligi. Cigek Vizyon

Magazine, Year 4, No.34.



MAS JAPS 7(3): 677-686, 2022

Penfold, C.A. and Buchanan-Wollaston, V.
2014. Modelling transcriptional
networks in leaf senescence. J. EXp.
Bot., 65, 3859-3873.

Philosoph Hadas, Sonia, et al. 1996.
Benzyladenine pulsing retards leaf
yellowing and improves quality of
goldenrod (Solidago canadensis) cut
flowers. Postharvest Biology and
Technology 9.1 (1996): 65-73.

Reid, M.S. 2002. Postharvest handling
systems: Ornamental crops, p. 315—
325. In:  AA.  Kader ed).
Postharvest technology of
horticultural crops. University of
California, Oakland.

Sacalis, J.N. 1993. Cut flowers: Prolonging
freshness, p. 52-54. In: J.L. Seals.
(ed.). Post production care and
handling. 2nd ed. Ball Publ.,
Batavia, IL.

Saglam, N. G. 2015. Leaf Senescence: A
View of Its Physiological and
Molecular Regulation. Marmara
Journal of Science, 27(3), 83-92.

Schiappacasse, F., Moggia, C., Contreras, R.
2014. Studies with long term storage
of cut flowers of Hydrangea
macrophylla. Idesia, 32(4), 71-76.

686

Shiva KN, Bhattacharjee SK. 2006. Effect of
pulsing and wet storage in
carbohydrates during the course of
senescence in cut Rose. Indian
Journal of Horticulture, 69(4):419-
423.

Teixeira da Silva, J.A. The cut flower:
Postharvest considerations. J. Biol.
Sci. 2003, 3, 406-442.

Thimann, K. V. 1985. The interaction of
hormonal and environmental factors
in leaf senescence. Biologia
plantarum, 27(2), 83-91.

Thomas, H. and Stoddart, J.L., 1980. Leaf
senescence. Annu. Rev. Plant
Physiol., 3 I: 83-111

Ueyama, S., Ichimura, K. 1998. Effects of 2-
hydroxy-3-ionene chloride polymer
on the vase life of cut rose flowers.
Postharvest Biology and
Technology, 14, 65-70.

Van Doorn, W.G. 1997. Water relations of
cut flowers. Horticultural Review,
18, 1-85.

Woltering, E. 2008. Quality and Logistics of
Horticultural Products.
http://www.horticonsult.nl/wp-
content/uploads/2011/05/eu-wur-
turkey-2008.pdf. Date of access:
20.1.2020.



MAS JAPS 7(3): 687-695, 2022

155N: &757-5675

Masjaps.com

DOI: http://dx.doi.org/10.5281/zenodo.6945681
Arastirma Makalesi / Research Article

Isik, Renk ve Nesne Etkilesimi

Umit OZKANLI' (Orcid 1D: 0000-0001-7735-2010)
1Bitlis Eren Universitesi, Giizel Sanatlar Fakiiltesi, Resim Boliimii, Bitlis
*Sorumlu yazar (Corresponding author): umitozkanli@gmail.com

Gelis Tarihi (Received): 20.06.2022 Kabul Tarihi (Accepted): 25.07.2022
Ozet

Renklerin algilanmasi i¢in gdziin 1g1kla etkilesimi ve 15181 yansitan bir yiizey gereklidir. Renklerin
fizyolojik ve psikolojik etkileri insanlar iizerinde yapilan deneylere gore farklilik gosterebilmektedir. Bu
etkilerin olumlu veya olumsuz sonuglar1 olabilir. Bu baglamda optimal planlanmis bir mekan renklerin
kullanimu ile kasvetli, donuk ve tatsiz bir mekana doniisebilirken, ayn1 ortam ihtiyaca gore canli, neseli ve
rahat bir ortam olusturabilmektedir. Nesnenin yapisi, 151k gegirgenligi, 151k yansimasi, parlakligi veya
opakligi, nesnenin renginin algilanmasinda farkli sonug¢lara neden olabilir. Bu etkilerin sonucunda
sanatcilar, 1s1k-renk iliskisini bilimsel olarak incelemisler ve bilgilerini resim sanatina tagimislardir.
Anahtar Kelimeler: Renk, 151k, nesne, karisim

Interaction of Light Color and Object

Abstract

The interaction of the eye with light and a light-reflecting surface is necessary for the perception
of colors. The physiological and psychological effects of colors can be different according to experiments
on humans. These effects can have positive or negative consequences. In this context, an optimally planned
space can turn into a gloomy, dull, and unpleasant space with the use of colors, while the same environment
can create a lively, cheerful and comfortable environment according to the needs. The structure of the
object, its light transmittance, light reflection, brightness, or opacity may cause different results in the
perception of the color of the object. As a result of these effects, artists have scientifically examined the
light-color relationship and carried their knowledge to the art of painting.
Keywords: Color, light, object, mixture
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Giris

Isigin kendi igerisinde renkleri
oldugu gibi nesneler de pigmentler
sayesinde renkli goriiniirler. Isiktaki
renklerin karisimi ile pigmentlerdeki
karigimlar farklilik gostermektedir. Sari,
kirmizi ve maviden olusan ana renkler
pigment renkleri olurken 1siktaki
renklerde mavinin yerini ana renklerde
yesil almis olup diger iki renkler sar1 ve
kirmizidir. Isik demetlerinin st {iste
gelmesiyle karisan renklerle pigment
renklerinin  karigtirilmasiyla  olusan
renkler birbirinden tamamen farklilik
gostermektedir.  Boyalarin  icerdigi
pigmentlerde renk maddeleri bulunur ve
1518 bu renklerin iizerine gelmesiyle
kendi renklerini gdosterirken farkli

renklerdeki 1sinlar1 yutarlar. Bu olay
Finlay (2007) tarafindan, domatesin
olgunlagma asamasindaki renk
degisikligini ornek vererek
aciklanmistir. Ilk asamada domatesin
yesil olan rengi elektronlarin bu renge
tepkisiyle olusurken olgunlagma
asamasinda elektron yapisinin
farklilasmast nedeniyle kirmizi renge
tepki verdiginden dolay1r olgunlagmis
domatesin rengi kirmizi olmaktadir. Bu
kapsamda Sekil 1’de gorildigi lizere
renkleri pigment olarak kesistirildiginde
(kanstirldiginda) farkli renkler ortaya
¢ikmaktadir.  Sekil 1’de  renklerin
pigment ve 1s1k olarak karigimlar
verilmistir.

a) Pigment kangmm

b) Isik kansmm

Sekil 1. Renklerin pigment ve 151k olarak karigimlari

Renklerin Fizyolojik ve Psikolojik
Algis1

Isik ve 15181 yansitan bir yiizey ile
g0ziin etkilesimi renkleri
algilayabilmemiz i¢in gereklidir. Isinlar
goze ulastiginda gozdeki ag tabakasinda
renge karsi hassas olan sinirler yoluyla
algilanir, beyin bolgesine ulasir ve
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beyinde tanimlanip anlam kazandirilir.
Is1g1n goriilebilen her dalga boyunda géz
iizerinde 06zel bir renk algisinin
olusmasma neden olmaktadir. Insan
goziiniin algilayabildigi 15181in  dalga
boyu 380-760 nm’dir (Daw,1992; Kamis
ve ark., 2001). Goz retinasina bulunan
cubuk bi¢imindeki hiicreler ve koni
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bigimindeki hiicreler birbirinden farkli
calismaktadir. Cubuksu hiicreler nesne
izerinde yansiyan 15181in miktarini tespit
ederken koni bi¢imli hiicreler ise 15181n
renk karakterini yakalamaktadir (Zettl,
2015). Yani goz retinasindaki iki farkli
mekanizmadan biri koyulugu algilamada
digeri ise renkleri algilamada ayni anda
calismaktadir. Fotograf makinesine
benzer sekilde ¢alisan goz, kirmizi, mavi
ve yesil 1siklara karst duyarhidir. Koni
bi¢cimindeki hiicreler goz merceginin
tam Oniinde bulunan, “fovea” ad1 verilen
bolgede yogun bir sekilde
bulunmaktadirlar. Bu yiizden goriis
alanimizda ortada bulunan nesnelerin en
dogru olan renklerini goriiriiz. Foveadan
kenarlara dogru ilerlerlerken g¢ubuk
seklindeki hiicrelerin yogunlugu artar ve
dolayisiyla bu bolgede renklerin etkisi
daha az hissedilir. Sadece c¢ubuk
seklindeki hiicrelerin oldugu en dis
boliimdeyse g0Oziimiiziin ucuyla
baktigimiz goriintiiler karalt1 seklinde
goriiniirler (Temizsoylu, 1987).
Renklerin insanlar {izerinde fizyolojik ve
psikolojik etkileri konusunda yapilan
deneylerin sonucunda kisilerin negatif
ve pozitif yonde etkilendigi
belirlenmistir (Manhke, ve ark., 2007;
Manav, 2015). Renklerin algilanma ve
algilatma siirecindeki farkliliklar bu
etkilerle ortaya ¢ikar (Kanat, 2001).
Rengin basaril1 bir sekilde uygulanmasi,
giizel veya tesadiifi olarak c¢ekici
goriinmesinden daha fazla G&zellikler
tasir. Her ne kadar mekanin fiziksel
yapisinda olumsuz etkiler olsa da bir
tasarimc1 mekan tizerinde renkleri dogru
kullanmastyla yarattigi giiclii etkiler
olumlu izlenimler verebilmektedir. Ote
yandan ¢ok iyi planlanmis ve donanimlt
bir mekan, renklerin yanlis kullanimiyla
kasvetli, donuk ve tatsiz bir mekana
dontisebilmektedir (Pile, 1997). Mekan
tizerinde kullanilan renkler hacim
farklilig1 etkisi olusturabilmektedir. Bu
nedenle renklerin uygulandigi ylizey ve
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renklerin miktar1 hacim etkisi yoniinden
onemlidir. Farkli tiirdeki renkler ve
tonlar1 derinlik algisinda da farkliliklar
olusturmaktadir. Soguk renkler uzaklik,

sicak renkler yakinlik etkisi
olusturdugundan i¢ mekanda dogru
uygulanmamis renkler mekan

icerisindeki kisileri dogrudan olumsuz
olarak etkilemektedir. Ic mekanda aym
renk ve tonlar1 kullanilan tavan, duvar ve
dosemeler mekanda derinlik ve formu
kaybettigi icin algilamada giigliik
cekilmektedir. Renkler mekan icerisinde
etkili oldugu gibi birbirleriyle de olusan
etkilesimler de algida farkliliklara neden
olmaktadir (Cengiz ve Cengiz, 2021,
Cengiz ve Cengiz, 2022). Mesela; zit
renklerden mavi ve turuncu yan yana
kullanildiginda turuncu daha kuvvetli bir
etki gosterir, sicak renkler uzakta olsa da
soguk renklerden daha yakinmis gibi bir
alg1 olusturur (Ozsavas, 2015). Zeminde
acitk ve seffaf renkler bosluk hissi
olusturur ve korku duygusu uyandirir.
Zemin duvarlardan daha koyu bir renkte
oldugunda saglamlik ve giiven duygusu
algilanmaktadir ~ (Ozdemir,  2005).
Renkler i¢ mekanin siirlandirilmasinda
etkili oldugu gibi renkli ylizeyin
malzemesi ve dokusu da Onemlidir.
Renklerin  birbirleriyle  etkilesimi,
kullanildiklar1 yerler, miktar1, bitisik
olma durumlari, 151k ve dokuyla birlikte
renklerin etkileri degismektedir (Tate,
1987). Boyle bir durumda renk, malzeme
ozellikleri, 1s1k ve doku etkilesimi
olugmaktadir. Nesnenin yapisi, 15181
gecirgenligi ve yansitmasi, parlaklig
veya mathg  iizerindeki  rengin
algilanmasinda degisiklik
gostermektedir. Ornek olarak satenin
parlakligr ile tiiyleri uzun olan kadife
aynt ipek dokumadan olusursa saten
hafif ve parlak, kadife sicak ve derin bir
etki  olusturmaktadir.  (Rasmussen,
1994). Renkleri ayni olan farkh
malzemeler ile farkli dokular1 olan ayni
malzemelerin renkleri farkli algilanir
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(Cengiz ve Cengiz, 2021; Cengiz ve
Cengiz, 2022). Piriizli ylzeyler
tizerinde olusan golge etkisinden dolay1
dokular ve ylizeyler yapmin rengini
degistirebilmekte ve oldugundan daha
koyu goriinmesine neden olmaktadir.
Renk ayrica malzemede agir veya hafif,
yumusak veya sert, sicak veya soguk gibi
degisik etkiler de olusturmaktadir (Pile,
1997). Ahsap gibi malzemeler dogal
ozelligi ve rengi nedeniyle sicaklik ve
samimiyet duygusu uyandirdigi gibi cam
gibi yapay malzemeler ise soguk ve
donuk etkiler vermektedir (Manav,
2011).

Isik ve Renk Uzerine Yapilan Bilimsel

Arastirmalarin  Resim  Sanatina
Uygulanmasi
Tarihsel bir arastirma

yapildiginda ¢ok sayida bilim adamlari
ve sanat¢ilarin renkler ve renk teorileri
tizerine incelemeler yapmis olduklar
goriilmektedir. (Tokdil, 2016) Antik
Yunan doneminden bu yana bati
diisiincesi rengin diinyanin fiziksel
bilgisiyle baglantili olarak
anlamlandirmanin ve agiklamanin bir
yolunu arastirmislardir. (Rossi, 2010) Bu
arastirma siirecinde renk armonisSini
anlatacak bircok renk teorileri ortaya
atilmistir. Armoninin resim sanatinda
kullanilmasindan once bilimsel
arastirmalar yoluyla kabul edilirken
renkler kahverengi ve mavi tonlar
etrafinda gruplandirilmistir. Sanatcilara
eserlerindeki armoniyi atdlyenin los
1s1g¢inda tretilirken dogadaki karmasik
ve degisken 15181in nesneler iizerinde
yansittigl renklerin armonisine dair
gozlemler yapilmamigtir. Renk
teorileriyle ilgili bilimsel ¢aligmalar 15.
Yiizyilda baglamis olup giliniimiize kadar
devam etmis, boylece renk kuramlari
cagimizdaki anlayisa kadar ulagmistir.
1666 yilinda Newton’un 151k
deneylerinden sonra 1731 yilinda J.C. Le
Blon boyalarda bulunan pigmentlerdeki
sar1 kirmizi ve mavinin ana renkler
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oldugunu tespit etmistir. (Altinkurt,
2003). 19. Yiizyilda Gothe, Brewster,
Rood, Young, Helmoltz, Chevreul,
Hering isimli bilim adamlar1 renk
iizerine caligmalarini
yogunlastirmiglardir ve cesitli teoriler
gelistirmislerdir. (Avci, 2014) Bezold,
Goethe ve  Holzel tiirli  renk
kontrastliklarini incelemisler ve bunlarin
onemini kaydetmislerdir. (Itten, 1970).
Gothe ve sonrasinda, sanat¢i Albers
caligmalarinda rengin karmasik yapisini
cesitli uygulamali deneyler ve fiziksel

denemelerle kesfetmislerdir. Bu
deneyler yoluyla renklerin
yeterliliklerini  uygulamaya  yonelik

tasarim alanlarinda gelismis teknoloji
tabanl egitim kurslarinin ilkeleri ispat
edilmistir (Berg, 2015). Gothe 151k,
golge, aydinlik ve karanligin iizerine
dayandirdig1 renk hakkindaki fikirlerini
kontrastlarin  dinamizminden ve ig
nlianslarindan ~ renklerin  meydana
geldigini ifade ederek ana renkleri bu
digiinceye  gore  gruplandirmstir.
(Tokdil, 2016). Newton’un glines
15181n1Nn tayflara ayrilmasiyla
incelenmesi olayina karsi ¢ikan Gothe,
renklerle  ilgili  gozlemlerini  bu
gruplandirmalarla agiklamistir. (Eser,
2013). Itten giintimiizde hala gegerli olan
renk zithklarina goére renk bilgisini
Rengin Ogeleri (The Elements of Color)
isimli eserinde  yedi maddede
degerlendirmistir. (Avci, 2014). Bunlar;
yalin, acik-koyu, sicak-soguk,
tamamlayici, es zamanli, kalite ve miktar
zithiklaridir.  Bu  basliklar  altindaki
ilkeleri somut olarak aktaran ressamlarin
eserlerini de ele almistir. Es Zamanh
Renk yasasim1i gelistiren Chevreul,
Helmholtz ve Rood’un kuramlarinda
rengin yogunlugunun tiirlinlin ve 151g1n1n

degistigi iddia edilmistir. Renklerin
birbiriyle iliskisinde renkli alanlarin
oranlar1 ile acik koyu degerleri,

canliligiin ya da renkliligin es zamanh
olarak etkilesim igerisinde oldugundan



MAS JAPS 7(3): 687—695, 2022

s0z edilmektedir (Avci, 2014). Chevreul
kirmizz ile yesili, turuncu ile maviyi, sar1
ile moru tamamlayicr ¢ift renkler olarak
diizenleyerek  tamamlayicilarin  en
siddetli kontrastliklarint en yiiksek
armoni ile esitlemistir. (Westland ve

ark., 2007). Birgok bilim adami ve
sanat¢t kendi renk kuramlarina uygun
armoniyi gostermeyi amaglayip
hazirladiklar1 ¢esitli renk c¢emberleri
bulunmaktadir. Sekil 2°de renk ¢emberi
goriilmektedir (Itten, 1970).

Sekil 2. Renk ¢gemberi

1766’da Moses Harris ilk renk
¢emberini  basili  olarak  {iretmistir
(Westland ve ark., 2007; Ocvirk ve ark.,
2015). Ana renkler (kirmizi, mavi ve
sar1) ile ara renkler (turuncu, mor ve
yesil) esit derecede dilimlenerek daireler
etrafina yerlestirilerek 19. Yiizyilin
basindaki renk teorisi diizenlenmistir

SCHEME o

(Kelly, 2015). Renk problemlerini
tarthsel slire¢ i¢inde tanimlarken
olusturulan renk ¢emberlerinin
tasarimlarda ¢ok Onemli bir yeri
bulunmaktadir (Valan, 2012). Sekil 3’te
Moses Harris’in ilk renk ¢emberi
goriilmektedir (URL-1).

COLOURS

Sekil 3. Moses Harris’in ilk renk ¢emberi
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Isik renk iliskisi bilimsel olarak
incelenmis ve resim sanatina tagimmustir.
Renklerle ilgili  bilimsel buluslar
ressamlarin  dikkatini ¢ekmis  ve
ilgilenmiglerdir. ~ Temizsoylu, Is18in
bilimsel olarak tanimmnin bir enerji
kaynagindan goziimiize ulasan isinlarin
elektromanyetik dalgalara doniismiis
hali oldugunu ifade etmistir
(Temizsoylu, 1987). J.M.W. Turner
(1775), Philipp Otto Runge (1777) ve
Rafael donemi Oncesi sanatcilari
Goethe’nin  renkler {izerine yaptigi
caligmalardan ve teorilerinden
etkilenerek renklerde sicak ve soguk,

acik ve koyu gibi oOzellikleri ve zit
renklerin birbirleriyle iliskilerini
eserlerinde uyguladilar (Avci, 2014).
Kandinsky’nin eserlerinde Goethe’nin
renk hakkindaki ogrettikleri bilgilerin
somutlagtigt yargisina ulasilmaktadir
(Tokdil, 2016). Renklerin tamamlayici
ve karsithgr ilkesine gore kontrastlik
ozelliklerine goére ayirmis olan Itten,
Goethe’den bu renk teorilerinden ¢ok
sonra  incelemelerde  bulunmustur
(Tokdil, 2016). Sekil 4’te Goethe nin
renk teorisi c¢emberi goriilmektedir
(URL-2).

Sekil 4. Goethe’nin renk teorisi gemberi

Paul Klee aydmnlik ve karanligm
birlikteliginden renklerin ortaya
¢iktiginy, renklerin agik koyu degerlerine
gore zamana ve mekana bagli olarak
zithiklar olusturdugunu, siyahin zamana,
beyazin mekana baglh  oldugunu,
renklerin aydinlik ve koyuluk iligkisi
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icerisinde zitliklarla veya
birliktelikleriyle birbirlerini itme veya
cekme Ozellikleri tasidiklarimi  ileri
sirmiistir. Renklerin bu zithk ve
tamamlayicilik 6zellikleri sicak soguk
iligkileri i¢cin de  gdzlemlenmistir
(Tokdil, 2016). Klee, Goethe’nin renk
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kuramini benimsemis ve bir mantik
diizenine oturtmustur (Eser, 2013).
Klee’ye gore renkleri dlgen ne bir kural
ne de dlgme cihaz1 oldugundan renkler

TARTISMA ve SONUCLAR
Renklerin algilanmasinda en
onemli parametrelerden biri goziin
algilama seklidir. Renkler her birey i¢in
farkli fizyolojik ve psikolojik etkiler
uyandirmaktadir. Buna goére bu etkiler
olumlu veya olumsuz sonug
olusturabilmektedir. Ayni1 ortami renk ve
151k iligkisini kullanarak ihtiyaca gore
diizenleyebilme sansi sunar. Nesnenin
yapisl, 151k gecirgenligi, 15181 yansitmasi,
parlaklig1 veya mathig1 cisim tlizerindeki
rengin algilanmasinda farkli sonuglar
dogurabilmektedir. Isik renk ve nesne
etkilesimindeki 6zellikler sanatgilar 151k-
renk iliskisini bilimsel olarak
incelemeye sevk etmistir. Elde edilen
bilgiler resim sanatina katki saglamistir.

Sekil 5. Paul Klee, Sihirli Balik, 1925
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nitelikleri bakimindan ayrilirlar (Avci,
2014). Sekil 5’te Paul Klee Sihirli Balik
adli tablosu goriilmektedir (URL-3).
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Ozet

Bu aragtirmada, Kahramanmaras florasinda dogal olarak yayilis gosteren Juniperus excelsa M.
Bieb. subsp. excelsa (Boz ardig) ve Juniperus foetidissima Willd. (Kokar ardig) tiirlerinin yaprak ve kozalak
Orneklerinin ugucu yag kompozisyonlar1 belirlenmigtir. J. excelsa subsp. excelsa tiiriiniin yapraklarinin
kozalaklara gore daha fazla yag icerdigi, J. foetidissima tiiriinde ise kozalaklarin yapraktan daha yiiksek
oranda yag icerdigi goriilmiistiir. Analiz sonuglarina gore her iki tiir i¢in de hem yaprak hem de kozalak
ugucu yag bilesenlerinin baglicast a-pinen’dir. J. excelsa subsp. excelsa’nin yaprak ugucu yaglarina
bakildiginda toplam 28 bilesenden 21 tanesini icerdigi, baslica bilesenin a-pinen (%55,25) oldugu, kozalak
ucucu yaglarina bakildiginda 30 bilesenden 18’ini igerdigi, baslica bilesenin yine a-pinen (%83,43) oldugu
ve yaprak ugucu yagindaki orandan daha yiiksek oldugu belirlenmistir. Bunun yaninda J. foetidissima
yaprak ucucu yaginin tanimlanan 28 bilesenden 17’sini igerdigi, yaprak ugucu yaginda a-pinen’in (%24,00)
baslica bilesen oldugu, kozalak ugucu yaginimn 30 bilesenden 22’sini i¢erdigi, baslica bilesenin yine a-pinen
(%32) oldugu ve yaprak ugucu yagindaki orandan daha yiiksek oldugu bulunmustur.
Anahtar Kelimeler: Ardig, Juniperus excelsa subsp. excelsa, Juniperus foetidissima, ugucu yag

Determination of Leaf and Cones Essential Oil Components of Juniperus excelsa
subsp. excelsa and Juniperus foetidissima Taxa

Abstract

The essential oil compositions of the leaf and cone samples were determined of Juniperus excelsa
M. Bieb. subsp. excelsa (Boz ardic) and Juniperus foetidissima Willd. (Kokar ardig) species, naturally
distributed in the flora of Kahramanmaras. J. excelsa subsp. excelsa species contained more oil in their
leaves than the fruit, while in J. foetidissima the cones contained higher oil than the leaf. According to the
results of the analysis, a-pinene is the main component of both leaf and cone essential oil in both species.
When we look at the leaf essential oils of J. excelsa subsp. excelsa, it contains 21 of 28 components in total
and the main component is a-pinene (55,25%). It contains 18 of 30 components defined in cone essential
oil. The main component was a-pinene (83,43%) and it was determined to be higher than that of leaf
essential oil. It contains 17 of 28 components identified in J. foetidissima leaf essential oil. a-pinene
(24,00%) is the main component in leaf essential oil. When we look at the cone essential oils, it contains
22 of 30 different components. The main component was o-pinene with 32,17%, which was found to be
higher than the rate in leaf essential oil.
Keywords: Juniper, Juniperus excelsa subsp. excelsa, Juniperus foetidissima, essential oil
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GIRIS

Diinya {izerinde yaklasik 67 tane
tirinin ~ oldugu  belirtilen  ardig
(Juniperus) taksonlar1 genellikle kuzey
yarim kiirede; Dogu Asya, Orta Asya,
Avrupa ve Kuzey Amerika’da yayilis
gosterir (Tunalier ve ark., 2002; Adams,
2008). Diinya genelinde yayilis gdsteren
ardi¢ tiirlerinden 7 tanesi Tiirkiye’de
bulunmakta ve 3 farkli seksiyona
(Juniperus, Caryocedrus ve Sabina)
ayrilmaktadir (Fakir, 2014). Boz ardi¢
(Juniperus excelsa subsp. excelsa) ve
Kokar ardi¢ (Juniperus foetidissima)
tirleri sabina seksiyonunun iiyeleridir
(Yaltirik, 1988). J. excelsa subsp.
excelsa (Boz ardig); aga¢c ya da sik
dallara sahip ¢ali formunda olup, piramit
veya daginik bir ta¢ yapisina sahip
govdeleri 25 m’ye kadar boylanabilir.
Gri-kahverengi kabuklari olup, geng
stirgiinleri-dallar1  ince-yuvarlak veya
dort  koselidir.  Olgun  yapraklar
licgenimsi sekilde ve siirglin uglarina
dogru yatik olup 0.6-1.6 mm boyutunda
ve salgi (yag) bezeleri tasir. Silindirik
kozalaklar 6-12 mm c¢apinda ve
morumsu-kahverengiden siyaha veya
donuk mavi-yesil renktedir. Yumurta
bigiminde ve sivri uglu tohumlar1 3-10
tanedir. Azerbaycan, Tiirkmenistan,
Kibris, Makedonya, Arnavutluk, Ege
adalart ve Bulgaristan’da  yayilis
gosterir. Ulkemizde ise bati, orta, kuzey
ve giiney Anadolu’da, 6zellikle Toros ve
Antitoros’larda  kayalik ve  kuru
yamaglarda genellikle 150-2700 m
yiikseltiler arasinda yayilis gdsterir
(Fakir, 2014; Davis ve ark., 1988). J.
foetidissima’nin (Kokar ardig) genellikle
agac, nadiren cali formunda dar konik
veya daginik bir tag yapisma sahip
govdeleri 20 m’ye kadar boylanabilir.
Gri-kahverengi kabuklar1 olup, geng
siirgiinleri-dallar1 kisa kalin ve dort
koselidir. Yapraklar liggenimsi sekilde
ve uglart sivri olup pulsu sekilde de
olabilir ve 1-5-9 mm boyutunda ve sirt
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kisminda salgi (yag) bezeleri tasir.
Silindirik kozalaklar 6-9 mm siyah tizeri
mavi dumanli renkte olup kisa
sirglinlerin u¢ kisminda dik sekilde
durur. Yuvarlak biciminde ve kirli
sarimst renkteki tohumlar1 1-3 tanedir.
Kibris, Makedonya, Arnavutluk,
Giircistan ve Kirim yarimadasinda
yayilis gosterir. Ulkemizde ise bati, ig,
dogu ve giliney Anadolu’da, oOzellikle
kalkerli ve kurak alanlarda genellikle
600-2700 m yiikseltiler arasinda yayilis
gosterir (Fakir, 2014; Davis ve ark.,
1988). Ulkemizde oldukg¢a yaygin olan
bu iki ardig tiirii sahip oldugu giizel koku
ve kaliteli odunsu yapisina ek olarak
tanen, recine, ugucu yag, fenolik,
antioksidan gibi cesitli biyokimyasal
ozellikler tasirlar ve bu yonleri ile halk
hekimligi ac¢isindan arastirilmiglardir
(Hegnauer 1986; Muhammad ve ark.,
1992; Topgu Ve ark., 2005; Unlii ve ark.,
2008; Emami ve ark., 2011; Atas ve ark.,
2012; Lesjak ve ark., 2013). Dogan ve
ark. (2016) Avrupa ve Diinya’nin bir¢ok
tilkesinde, ardi¢ tiirlerinin igerdigi
ekstraktif maddeler sebebiyle tipta ve
farmakoloji de kullanilmasi bu cinsin
onemini artirdigin1 bildirmistir. Ardig
kozalak ve yapraklarinin, kozmetik
sanayinde, tipta, kurt disiiriici, cilt
hastaliklarinin tedavisinde, antiseptik,
uyarici, tiiberkiiloz ve sarilik
hastaliklarinda  halk  ilac1  olarak
kullanildig: bildirilmistir (Dogan ve ark.,
2016). Ogzellikle Bozardi¢ tiiriiniin
meyvelerinin bodlge halki tarafindan
akcigerde nefes darligi ve astim gibi
rahatsizliklar icin direk ya da cay
seklinde  kullanildig1  bilinmektedir.
Giilsoy ve Civga (2016) cesitli cevresel
degiskenlerin ugucu yag iceren bitkilerin
ucgucu yag miktari ve bilesenleri tizerinde
bir  etkiye sahip olabilecegini
bildirmistir. Bu ¢alisma iki farkli ardig
taksonunun yaprak ve kozalaklarindaki
ucucu yag miktar1 ve ucucu yag
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kompozisyonlarinin belirlenmesi
amactyla yiiriitiilmiistiir.
MATERYAL ve YONTEM

Arastirmada kullanilan J. excelsa
subsp. excelsa ve J. foetidissima
tiirlerine ait kozalak ve yaprak 6rnekleri
Kahramanmaras ilinin Nurhak ilgesinde
dogal  olarak  yayilis  gosterdigi
Karacaagag ormanlik  bolgesindeki
agaclardan temin edilmistir. Ornekler
2019 yili Kasim ayinda toplanmig olup
Kahramanmaras Stitcii Imam
Universitesi Ziraat Fakiiltesi Tarla
Bitkileri Boliimii Tibbi ve Aromatik
Bitkiler laboratuvarinda oda sicakliginda

kurutulmus, yaprak ve  kozalak
orneklerinden ugucu yaglari
cikarilmistir.

Ucucu yag izolasyonu

Calismada kullanilan bitkilerin
kurutulmus  kozalak  ve  yaprak
numuneleri ogiitiilerek su distilasyonu
yontemi ile ii¢ saat boyunca SCI
Finetech marka Neo-clevenger cihazinda
ucucu yaglar ¢ikarilmistir. Ugucu yag
icin kurutulup 6giitiilen 60 gram numune
ornegi kullanilmistir. Distilasyon sonucu
elde edilen ugucu yaglarin Bat1 Akdeniz
Tarimsal Arastirma Enstitiisii (BATEM)
laboratuvarinda GC/MS cihazinda ugucu

yag Dbilesenleri ve yiizde oranlar
belirlenmistir.
Ucucu yag kompozisyonunun
belirlenmesi

Elde edilen wugucu yaglarin

bilesenlerini belirleyebilmek i¢in ugucu
yaglar 1:100 oraninda hekzan ile
seyreltilmistir. Ugucu yag bilesen analizi
GC/GC-MS (Gaz kromatografisi
(Agilent 7890A)-kiitle detektor (Agilent
5975C) cihaz1 ile kapiler kolon (HP
Innowax Capillary; 60.0 m x 0.25 mm x
0.25 pm) kullanilarak  yapilmistir.
Analizde tasiyict gaz olarak 0.8 ml/dk
akis hizina sahip helyum gaz
kullanilmig, numuneler cihaza 1 pl
enjeksiyon hacminde 40:1 split oram
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kullanilarak enjekte edilmistir. Enjektor
sisteminin sicakligi 250 °C’de sabit
tutulmus, kolon sicaklik programi 60 °C
(10 dakika), 60 °C’den 220 °C’ye 4
°C/dakika ve 220 °C (10 dakika) olacak
sekilde programlanmistir. Bu sicaklik
programi kullanildiginda toplam analiz
stiresi 60 dakika olarak gerceklesmistir.
Kiitle dedeksiyonu i¢in tarama araligi
(m/z) 35-450 atomik kiitle {nitesi ve
elektron bombardimani iyonizasyonu 70
eV olarak uygulanmigtir. Ugucu yag
bilesenlerinin teshisi yapilirken Wiley ve
Oil Adams kiitliphanelerinin sonuglari
kullanilmistir. Elde edilen bilesenlerin
ylizde oranlar1 FID dedektor
kullanilarak, bilesenlerin teshisi ise MS
dedektor kullanilarak tespit edilmistir
(Adams, 1998; Uysal Bayar ve Cinar,
2020).

BULGULAR ve TARTISMA

J. excelsa subsp. excelsa ve J.
foetidissima tiirlerinin yaprak ugucu yag
kompozisyonlar1 ve ylizde oranlari
Cizelge 1°de verilmistir. Cizelge 1’e
gore yaprak ugucu yaglarinda 28 farkl
bilesen oldugu goriilmektedir. J. excelsa
subsp. excelsa’nin yaprak ugucu yag
kompozisyonuna bakildiginda a-pinen
%55.25, sedrol %19.36, delta-3-caren
%8.65, 2,4-dekadien-1-ol %4.43, B-
funebrene %1.78, allo-cedrol %1.44 ve
B-mirsen %1.11 oraninda
bulunmaktadir. J. foetidissima yaprak
ucucu yag bilesenlerine bakildiginda ise
a-pinen %24.00, sedrol %23.32, sabinen
%14.64, a-thujone %8.67, limonen
%8.34, terpinen-4-ol %3.89, linalol
%2.61, B-mirsen %2.32, sabinyl asetat
%?2.03, B-funebren %2.00, allo-sedrol
%1.74 ve gamma-terpinen %1.03
oraninda bulunmaktadir. Adams (1998),
on farkli ardi¢ tiiriiniin yapraklarindan
elde edilen ugucu yaglarin tamaminda
monoterpenlerin (a-pinen, sabinen ve
limonen) hakim oldugunu ve ¢alisilan bu
tiirlerden elde edilen ucucu yaglarda o-
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pinen’in %6.1-70.7, sabinen’in %0.2-
13.4, mirsen’in %3.8-11.2, limonen’in
%1.3-43.4 arasinda degisiklik
gosterdigini bildirmistir. Salehi Shanjani
ve ark. (2010) J. excelsa’da yaprak
Orneginin alindig1 déneme gore bilesen
oranlarinin  farklilik gosterdigini  ve
baslica ugucu yag bilesenlerinin a-pinen
(%14.2-67.3), B-pinen (%0-1.1),
limonen (%1.5-2.1), linalol (%0-1.9),
gamma-terpinen (%0-0.2), verbanone
(% 3.6-5.7) ve germakren B (%4.4-13.9)

oldugunu belirtmistir. Khoury ve ark.
(2014) J. excelsa tiirtiniin yapraklarindan
elde edile ugucu yag bilesenlerinin a-
pinen (%48.9), a-cedrol (%27.4),
viridiflorol ~ (%1.8), trans-verbenol
(%1.3) ve limonen (%1.6) oldugunu
saptamistir. Tunalier ve ark. (2002)’na
gore, J. foetidissima tiirliniin yaprak
orneginde ugucu yag bilesenlerinden a-
pinen %4.8, sabinen %9.0, limonen
%5.2, B-thujone 9%:26.5, terpinen-4-ol
%?7.6 ve sedrol %11.4 olarak bildirmistir.

Cizelge 1. J. excelsa subsp. excelsa ve J. foetidissima tiirlerinin yaprak ugucu yag
kompozisyonu

RI Bilesenler J. excelsa subsp. excelsa (%) J. foetidissima (%)
1021 a-pinen 55.25 24.00
1055 a-fenken 0.47 -
1107 B-pinen 0.66 -
1120 sabinen - 14.64
1147 delta-3-karen 8.65 -
1160 B-mirsen 1.11 2.32
1198 limonen 0.90 8.34
1208 B-fellandren 0.41 -
1243 y-terpinen 0.31 1.03
1279 a-terpinolen 0.68 -
1293 Izoamil valerat - 0.57
1427 B-tlijon - 0.94
1446 a-tiijon - 8.67
1540 linalool - 2.61
1579 B-funebren 1.78 2.00
1582 bornil asetat 0.39 0.94
1604 terpinen-4-ol - 3.89
1627 tujopsen 0.40 -
1651 sabinil asetat - 2.03
1680 trans-verbenol 0.40 0.91
1718 germakren 0.41 -
1727 verbenon 0.40 -
1733 a-alaskene 0.28 -
1835 trans-karveol 0.77 -
1978 2.4-dekadien-1-ol 4.43 -
2122 allo-sedrol 1.44 1.74
2129 seskitiiriferol 0.61 0.68
2140 sedrol 19.36 23.32
Ugucu yag orani % 2.10 1.60

*RI: Alikonma indisi, *-:bilesen igermiyor

Tunalier ve ark. (2002)
tarafindan  yapilan  calismada  J.
foetidissima tiirtiniin farkli kisimlarindan
elde edilen ugucu yag bilesenlerinin
oranlarinda farklilik oldugu
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saptanmistir. Benzer sekilde yapmis
oldugumuz bu ¢alimada da yaprak ve
kozalaklarda ugucu yag orani ve bilesen
yiizdeleri farklilhik gostermistir. Giilsoy
ve Merdin (2017) tarafindan J. excelsa
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yapraklarinda a-pinen %81.3, mirsen
%6.2, limonen %4.5 ve germakren D
%0.1 olarak belirlenmistir. Incelenen
tirlerin meyve ugucu yag bilesenleri
Cizelge 2°de verilmistir. Kozalak ucucu
yaginda 30 farkli bilesen belirlenmistir.
J. excelsa subsp. excelsa tirii bu 30
bilesenden 18 tanesini igermekte olup
baslica bileseni %83.43 ile a-pinen’dir.
Bu bileseni %6.26 ile sedrol, %2.00 ile
B-mirsen ve %1.20 ile B-pinen takip
etmektedir. J. foetidissima tiirii ise 30
bilesenden 22 tanesini igermektedir.
Bagslica bilesen %32.17 ile a-pinen olup

bu bileseni %23.46 ile sabinen, %10.75
ile limonen, %5.22 ile terpinen-4-ol,
%4.47 ile germakren, %4.44 ile B-
mirsen, %4.32 a-thujone, %2.28 ile a-
thujene, %2.08 ile gamma-terpinen,
%1.60 siklofenken, %1.36 a-humulen,
%1.16 o-terpinen ve %1.12 ile a-
terpinolen izlemektedir. Tunalier et al.
(2002) yapmis olduklar1 calismada J.
foetidissima tiiriinlin meyvesinde a-
pinen %7.0, sabinen %23.7, limonen
%13.1, B-thujone %7.7, terpinen-4-ol
%4.0 ve cedrol %1.6 olarak
belirlenmistir.

Cizelge 2. J. excelsa subsp. excelsa ve J. foetidissima tiirlerinin kozalak ugucu yag
kompozisyonu

RI Bilesen

J. excelsa subsp. excelsa

J. foetidissima (%)

(%)

1021 a-pinen 83.43 32.17
1024 a-tujen - 2.28
1063 kamfen 0.28 -

1106 B-pinen 1.20 0.45
1119 sabinen 0.31 23.46
1147 delta-3-karen - 0.58
1160 [-mirsen 2.00 4.44
1178 a-terpinen - 1.16
1197 limonen 0.99 10.75
1243 y-terpinen 0.49 2.08
1268 simen 0.46 0.61
1279 a-terpinolen 0.70 1.12
1427 B-tijon - 0.41
1446 a-tiijon - 4.32
1542 siklofenken - 1.60
1579 B-funebren 0.78 -

1582 bornil asetat 0.57 -

1604 terpinen-4-ol 0.18 5.22
1651 sabinil asetat - 0.85
1656 trans-pinokarveol 0.40 -

1659 neo-3-tujanol - 0.40
1677 a-humulen - 1.36
1679 trans-verbenol 0.47 -

1699 a-terpineol - 0.25
1719 germakrene 0.37 4.47
1726 verbenon 0.62 -

1759 delta-morfen - 0.66
2122 allo-dedrol 0.50 -

2139 sedrol 6.26 -

2243 a-kadinol - 0.35
Ucucu yag oran1 % 1.70 1.66

*RI: Alikonma indisi, *-:bilesen igermiyor
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Salehi Shanjani ve ark. (2010) tarafindan
ilkbahar, yaz ve sonbahar déneminde J.
exelsa’dan alinan yaprak ve meyve
orneklerinin ugucu yag bilesenleri
incelenmis, numune alma donemlerine
gbre ucucu yag bilesenlerinin farklilik
gosterdigi ve baglica bilesen olan a-
pinen’in meyvede daha yiiksek oranda
(%75.6) bulundugu saptanmistir. Bu
calismada ise J. excelsa subsp. excelsa
tirtiniin kozalak ugucu yaginda a-pinen
oranmin daha yiiksek oldugu (%83.43)
saptanmistir. Yine Salehi Shanjani et al.
(2010) tarafindan meyve Orneginin
alindig1 doneme gore bilesen oranlarinin
farklilik gosterdigi vurgulanmis baslica
ucucu yag Dbilesenlerinin  a-pinen
(%15.2-75.6), -pinen (%0-2.0),
limonen (%0-3.1), gamma-terpinen (%0-
3.2), verbanon (% 0-9.3) ve germakren B
(%7.2-11.6) oldugu bildirilmistir. Asili
ve ark. (2010) tarafindan yapilan
aragtirmada, J. foetidissima meyve
ucucu yagmin baslica bilesenleri;
sabinen (%37.1), oa-pinen (%29.9),
limonen (%11.8) ve a-thujene (%1.1)
olarak bildirmistir. Sokovic ve ark.
(2004) ise Juniperus excelsa
meyvelerinden elde edilen ugucu yagda
baslica bilesenlerin sabinen (%72.80),
mirsen  (%5.56), a-pinen (%3.70),
germakren D (%2.75) ve terpinen-4-ol
(%2.06) oldugunu saptamistir. Daha
once yapilan arastirmalarda da ifade
edildigi  gibi, bitki  Orneklerinin
toplandig1 yer ve toplanma zaman1 ugucu
yag ve bilesenlerinin oranlar iizerinde
onemli degisikliklere sebep olmaktadir.
Benzer sekilde Giilsoy ve Civga (2017)
yapilan ¢aligmalar arasinda olusan kiiciik
varyasyonlarin; kozalak toplama
zamani, lokasyon farkliliklari,
uygulanan yontemlerdeki degisiklikler
ve genetik varyasyonlar ile alakali
olabilecegi diisiintilmiistiir.
SONUCLAR

Bu calismada Kahramanmaras
ilinin Nurhak il¢esinden temin edilen iki
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farkli ardi¢ tiirinlin  yaprak  ve
kozalaklarinin ugucu yag bilesenleri
belirlenmistir. Arastirma sonuglarina
gore; Kokar ardig (J. excelsa subsp.
excelsa, J. foetidissima) ve Boz ardi¢
kozalak ugucu yag oranlar1 birbirine
yakin bulunurken, yaprak ucucu yag
oranlar kozalak ugucu yag oranlarindan
daha yiiksektir. Boz ardi¢ ugucu yag
oran1 Kokar ardig’tan daha yiiksek bir
degere sahiptir. Baslica bilesen olan a-
pinen kozalak ugucu yaginda yapraktan
cok daha yiiksek oranlarda bulunmakta
olup, a-pinen bakimindan Boz ardi¢’in,
Kokar ardi¢’tan daha yiiksek bir degere
sahip oldugu goriilmiistiir.
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Ozet

Misir, tane ve kesif yem olarak kullanildig1 gibi silaj yapilarak da kullanilan 6nemli bir tahildir.
Ekim zamani hem tane verimini hem de silaj verimini etkileyen kriterlerin baginda gelmektedir. Halk
arasinda etkili bir inanis olan ayin durumuna gére ekim yapmak iizerine yiiriitlen ¢aligmada 3 farkli silajlik
musir ¢esidi kullanilmigtir. Yeni ay ve eski ay olmak {izere iki farkli ekim zamaninda kurulan denemede
tepe piiskiilii ¢ikis siiresi, bitki boyu, yesil ot verimi, kuru madde verimi, silaj kuru madde orani, silaj pH’1
ve sap, yaprak ve kogan oranlart incelenmistir. 2015 yilinda Kahramanmarag kosullarinda yiiriitiilen
calisma sonucunda bitki boyunun, kuru madde veriminin ve tepe piskiilii ¢ikis siiresinin ekim
zamanlarindan etkilendigi belirlenmistir. Yesil ot veriminde ise ¢esit farklilig1 ortaya ¢ikmistir. Calisma
sonucunda erkencilik bakimindan eski ay doneminde, kuru madde veriminin arttirilmasi bakimindan ise
yeni ay doneminde ekim yapilmasi onerilebilir.
Anahtar Kelimeler: Misir, ekim zamani, silaj, kuru madde verimi, yesil ot verimi

Determination of the Effects of Different Sowing Times (New Moon and Old Moon
Periods) on Silage Maize (Zea mays L..)

Abstract

Maize is an important cereal that is used as grain and concentrate feed, as well as by making silage.
Sowing time is one of the criteria affecting both grain yield and silage yield. In the study carried out on
planting according to the condition of the moon, which is an effective belief among the people, 3 different
silage maize varieties were used. In the experiment, which was established in two different sowing times,
new moon and old month, days to tasseling, plant height, green matter yield, dry matter yield, silage dry
matter ratio, silage pH and stem, leaf and ear ratios were examined. As a result of the study carried out in
Kahramanmaras conditions in 2015, it was determined that plant height, dry matter yield and days to
tasseling were affected by sowing times. Green matter yield was affected by the difference of between
maize varieties. As a result of the study, it can be recommended to sowing in the old moon period in terms
of earliness and in the new moon period in terms of increasing dry matter yield.
Keywords: Maize, sowing time, silage, dry matter yield, green matter yield
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GIRIS

Misir, birim alandan en fazla
kuru madde ireten, kullanim alanlari
genig, glines enerjisini en verimli
kullanan (C4 bitkisi) bir tahil cinsidir
(Kirtok, 1988). Misir (Zea mays L.),
iliman bdlgelerde yetistirilen, hayvan
beslenmesinde hayvan yemi (silaj)
olarak tiiketilen, Onemli kaba sulu
yemlerden biridir. Hayvansal {iretimin
artirilmast agisindan hayvan yeminin
onemi oldukga biiyliktlir. Hayvan yemi
acigmin kapatilmasinda silajhik musir
tiretimi Onemlidir. Yiiksek verim elde
edilebilmesi; ancak ekolojilere uygun
cesitlerin yetistirilmesi ve adaptasyon
kabiliyeti yuksek cesitler ile
miimkiindiir. Hayvanciligin ekonomik
bir sekilde yapilabilmesi i¢in yem
bitkileri ekim alanlarinin artirilmast ve
mera  alanlarmin  1slah  edilmesi
zorunlulugu  bulunmaktadir.  Ayrica
verimsiz meralarda, saman ile anizda
hayvan otlatilmas1 veya yiiksek maliyetli
kesif yem kullanilmas1 hayvancilikta
karlilik getirmesinde siireklilik saglamaz
(Kusvuran ve ark.,, 2011). Misrr,
makineli tarima uygun ve kayip oraninin
az olmasi, saklama kolayligi, sindirilme
oraninin yliksekligi, lezzetli ve kaliteli
bir silaj yemi olmasi ile hem iilkemizde
hem de Dinya’da silajlik olarak
kullanilan bitkilerin basindadir (A¢ikgdz
ve ark., 2002). Silajhik  musir
iireticiliginde uygun ¢esit secimi ve ekim
zamani Onemlidir. Baz1 cesitler kisa
vejetasyon siiresi igerisinde hasada
uygun hale gelirken bazi ¢esitler ise daha
uzun siirede bicilmeye uygundurlar.
Ozellikle iklim sartlar1 nedeniyle bir
yilda birden fazla iriin alinabilen
lokasyonlarda uzun vejetasyon siiresine
sahip ¢esitler genelde ana iiriin olarak
yetistirilmektedir. Misir ¢ogunlukla arpa
ve bugday gibi tahillardan sonra 2. iiriin
olarak ekilmekte olup, silaj olarak hasadi
yapilmaktadir. Hicri ayin ilk 15 giiniinde
(Yeni ayda) yapilan uygulamalarin
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kalite, zararli, verim ve hastalik
etmenleri yoniinden olumsuz etkisi
olduguna inanilmaktadir. Dolayisiyla
baz1 tarimsal uygulamalar i¢in (Ekim,
budama, sulama, giibreleme, zararli ve
hastalik miicadelesi) sozii edilen hicri
aymm  ikinci  yanist  (Eski  ay)
yapilmaktadir. Boyle bir tecriibe ya da
inanigin etkisinin ne derece dogru oldugu
ve uygulanabilirligi ile ilgili yeterli
bilimsel veri bulunmamaktadir. Bu
nedenle bu ¢alismada yeni ay ve eski ay
giinlerinde ekilen baz1 misir ¢esitlerinin
aym donemlerine gore silaj verimi ile
kalite  ve  agronomik nitelikleri
aragtirtlarak silaj tretiminde kalite ve
verim Ozellikleri bakimindan ne derece
onemli oldugu konusunun bilimsel
olarak sorgulanmasi, Kahramanmaras
sartlarna en uygun silajhik misir
genotiplerinin belirlenmesi, verim ve
bazi  verim  unsurlar1  yOniinden
degerlendirilmesi amaclanmustir.

MATERYAL ve YONTEM
Aragtirmanin yuritildigi
Kahramanmaras ili Tiirkiye’nin Dogu
Akdeniz Bolgesinde 37° 36’ kuzey
enlemleri ve 46° 56> dogu boylam
dereceleri arasinda yer almaktadir.
Bolgede Akdeniz iklimi hakim, yazlar
sicak ve kurak, kislar 1lik ve yagish
gecmektedir (Anonim, 2020). Arastirma,
2015 yilinda Kahramanmaras Siitcii
Imam Universitesi Ziraat Fakiiltesi'ne
ait deneme arazisinde ylriitilmiistiir.
Denemede silajlik musir ¢esidi olarak
Truva, OSSK 644 ve Ada 9510 cesitleri
kullanilmistir. Deneme materyalleri 6zel
firmalardan temin edilmistir.
Arastirmada kullanilan silajlik musir
cesitlerinin baz1 morfolojik 6zellikleri:
Ada 9510: Sar1 at disi yapisinda ve
kocan rengi pembesi agik kirmizidir.
Orta gecici bir ¢esit olup 130-135 giinliik
olup, FAO 700 grubundadir.
OSSK 644: FAO 650 grubu tek melez
bir hibrit musirdir. Yiiksek yesil ot



MAS JAPS 7(3): 703709, 2022

verimine sahip silajlik bir ¢esittir. Silaj Dogu Akdeniz Gegit Kusagir Tarimsal
olarak 90-100 giinde hasat edilir. Arastirma Istasyonu Miidiirliigii'ne ait
Truva: Sar1 at disi yapisindadir.130 toprak laboratuvarinda analiz edilmistir.
giinliik bir ¢esittir. Silaj yapim zamani alt Bu analiz sonucunda elde edilen bazi
yapraklart ve govdesi yesil kalma fiziksel ve kimyasal 6zellikler asagidaki
ozelligine sahiptir. Deneme alaninin 30 Cizelge 1°de verilmistir (Anonim, 2015).

cm derinliginden alinan toprak 6rnekleri

Cizelge 1. Deneme arazisine ait toprak analiz sonuglari
Tekstiir Simifi pH CaCOz (%) P20s (kg/da) K20 (kg/da) Organik Madde (%0)

Kumlu killi tin 7.52 15.71 114.68 50.40 0.65
K Ca Mg Fe Mn Zn Cu
B (mgko) PMIKD (mgikg) (mofke) (motke) (mglke) (mglke) (mglke)  (mo/ka)
0.26 12.52 168 4428 1570 0.99 1.19 0.09 0.32

Deneme yeri toprak Orneklerine kogan oranlar1 incelenmistir. Hasat
ait analiz sonuglarina gore, toprak islemi yeni ayda ekimi yapilan cesitlerde
yapisinin, kumlu killi tinl1 biinyeye sahip 10.11.2015 tarihinde, eski ayda ekimi
oldugu ve pH’min 7.52, kire¢ oraninin yapilan cesitlerde 26.11.2015 tarihinde
%15.71, elverisli fosfor miktariin yapilmistir. Elde edilen veriler JUMP
114.68 kg/da, elverisli potasyum Pro 13 paket programinda bdoliinmiis
miktariin 50.40 kg/da ve organik madde parseller deneme desenine gore analiz
orant %0.65 oldugu tespit edilmistir edilmistir. Onemli ¢ikan &zelliklerde
(Anonim, 2015). Deneme boliinmiis uygulamalar arasi farkliliklar AOF testi
parseller ~ deneme  desenine  gore ile belirlenmistir.
diizenlenmis olup ayin donemlerine gore BULGULAR ve TARTISMA
2 farkli ekim zamani (1: yeni ay ve 2: Yeni ay ve eski ay donemlerinde
eski ay) ana parsellere, 3 farkli gesit ise ekimleri gerceklestirilen misir
alt parsellere yerlestirilerek 3 tekerriirli cesitlerinde incelenen oOzelliklere ait
olarak kurulmustur. Ekim zamanlar1 ayin ortalamalar Cizelge 2’de verilmistir.
konumuna goére yeni ay ve eski ay Incelenen 6zelliklerden bitki boyunun,
donemlerinde yapilmistir. Yeni ay ekimi kuru madde veriminin ve tepe piiskiilii
28.07.2015 tarihinde, eski ay ekimi ise cikis stiresinin farkli ekim
07.08.2015 tarihinde yapilmistir. Ekim zamanlarindan  etkilendi8i, ¢esitler
sira arast 70 cm ve sira ilizeri 12 cm arasindaki farkliligin ise sadece yesil ot
olacak sekilde ve 5 m uzunluktaki 4 ekim verimini  etkiledigi  belirlenmistir.
sirast  bir parsel olacak sekilde elle Calismada ¢esit ve ekim zamani
yapilmistir.  Ekimle birlikte 20-20-0 interaksiyonunun incelenen Ozellikler
kompoze giibre kullanilarak doniime 10 lizerine etkisi olmadigr saptanmustir.
kg saf azot verilmistir. Bitkiler 5-7 Tepe  puskiili ~ c¢ikarma  siiresi;
yaprakli oldugu donemde ise doniime 18 genotiplerin erkencilik-gegcilik
kg saf azot Amonyum Nitrat (%33) Ozelliginin tespit edilmesi amaciyla
formunda verilmistir. Caligmada, tepe kullanilmast 6nemlidir. Tepe piiskiilii
puskiilii ¢ikis siiresi, bitki boyu, yesil ot cikis stiresi, 56.33 giin ile 64.00 giin
verimi, silaj kuru madde orani, kuru ot arasinda degisim gostermistir. Ekim
verimi, silaj pH’1 ve sap, yaprak ve zamanina gore 1. ekim zamani olan yeni
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ay doneminde ekim yapmanin daha
erken (58.78 giin) tepe piskiilii ¢ikist
sagladigi belirlenmistir. Eski ay donemi
ekiminin ise 62.22 giin ile daha geg tepe
puskiilii ¢ikisi sagladigi saptanmistir.
Calismaya konu olan cesitlerin tepe
puskilii ¢ikis siiresi bakimindan farklilik
gostermedigi belirlenmis olup, ¢esitlere
gore 60.00-61.33 giin arasinda tepe
puskiilii ¢ikis siiresi elde edilmistir.
Calismamizda tespit edilen tepe piiskiilii
¢ikis siiresi Erdal ve ark. (2009)’nin 59-
66 giin ve Ozata ve ark. (2012)’nin 58-
64 giin olarak bildirdikleri sonuglarla
benzer, Han (2016)’1n 63.6-68.3 giin
olarak  bildirdigi  sonugtan  diisiik
bulunmustur. Misirda kogan ve tepe
puskiilii ¢gikarma stiresi, ¢evre ve genotip
faktorlerinden etkilenmekte; bu stre
sicak havalarda kisalmakta, serin ve
nemli havalarda ise ¢i¢eklenme siiresi
uzamaktadir (Kiin ve Emeklier, 1987).
Silajlik musir  yetistiriciliginde birim
alandan daha fazla yesil aksam elde etme
amaci giidiiliir. Bu sebeple yiiksek bitki
boyu Onemlidir. Farkli ekim
zamanlarinda ekilen misir ¢esitlerinde
bitki boyu, genel olarak 167.00 cm ile
222.00 cm arasinda degisim
gostermistir.  Ekim  zamanlarindan
etkilenen bitki boyu, eski ayda yapilan
ekimden (215.44 cm) en yiiksek degeri
saglamigken yeni ayda yapilan ekimde
ise bitki boyunun 176.44 cm oldugu
belirlenmistir. Cesitlerin  bitki  boyu
bakimindan  farklillk  gostermedigi
belirlenmis olup, 192.50 cm ile 202.17
cm arasinda degisim gosterdigi tespit
edilmistir. Calismada elde ettigimiz bitki
boyu degerleri, yiiriittiikleri ¢alismalarda
bitki boyunun 226-250 cm (Erdal ve ark.,
2009), 248.8-291.6 cm (Seydosoglu ve
Saruhan, 2017a) ve 262.74-269.59 cm
(Seydosoglu ve Cengiz, 2020) arasinda
degistigini bildiren arastiricilarin
sonuglarindan diisiik, bitki boyunun
166.8-240.1 cm (Kusaksiz, 2011)
arasinda degistigini bildiren ¢alisma
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sonucu ile benzerlik gostermektedir.
Turgut ve Balct (2001), ekim
zamanlarma ve ¢esitlere gore bitki
boyunun degistigi bildirmislerdir. Yesil
ot verimi, ¢esitler arasindaki farkliliktan
etkilenmis ve en yiiksek yesil ot verimi
Truva ve Ada 9510 cesitlerinden
sirastyla 996.27 kg/da ve 918.33 kg/da
olarak elde edilmistir. En diisiik yesil ot
verimi ise 777.27 kg/da ile OSSK 644
cesidinden elde edilmistir. Calismada
614.53-1079.33 kg/da arasinda degisen
yesil ot verimi, ekim zamanlarindan
etkilenmemistir. Calisma sonucu elde
edilen bulgularimiz, Kusaksiz (2011)’1n
3774.30-8494.56 kg/da, Han (2016)’1n
7270-8441 kg/da, Seydosoglu ve
Saruhan  (2017)’m  6000.5-10372.8
kg/da, Ozata ve ark. (2012)’nin 3340-
6297 kg/da olarak belirttigi yesil ot
verimlerinden diistik cikmugtir.
Calismada elde edilen yesil ot veriminin
diger arastiricilarin bulgularindan diisiik
olmasinin, ekimlerin ge¢ yapilmis
olmasindan kaynaklandig1
diistiniilmektedir. Nitekim, Lauer ve ark.
(1999), gecei ¢esitlerin daha verimli
oldugu ve ge¢ ekimlerde verimin
distigiinii  bildirmislerdir. Silaj kuru
madde oran1 %46.24 ile %50.27 arasinda
degisim gosterirken, g¢esitlere gore ise
%47.00-48.47 arasinda degisim
gostermistir. Ekim zamanlari arasinda da
farklilik olmamakla birlikte silaj kuru
madde orani yeni ayda yapilan ekimde
%46.42, eski ayda yapilan ekimde ise
%48.84 oraninda elde edilmistir. Kavut
ve Soya (2012) yiriittiikleri ¢aligmada
silaj kuru madde oraninin %30.22-30.74
arasmnda degistigini, Oztiirk ve Budakli
Carpict (2019) ise silaj kuru madde
oraninin %25.85-31.46 arasinda
degistigini, Seydosoglu ve Saruhan
(2017b) silaj kuru madde oranmnin
%18.5-30.6 arasinda degistigini
bildirmislerdir. Calisma sonucunda elde
edilen bulgular belirtilen arastiricilarin
bulgularindan ytiksektir.
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Cizelge 2. Ayin farkli zamanlarinda yapilan misir ekimlerinden elde edilen ortalamalar

Cesit Tepe Piiskiilii Cikis Siiresi Bitki Boyu Yesil Ot Verimi

1 2 Ort. 1 2 Ort. 1 2 Ort.
ADA 9510 59.67ab 63.00a 61.33 182.33  222.00 202.17 979.60 857.07 918.33 a
OSSK 644 56.33b 64.00a 60.17 180.00 206.33  193.17 940.00 614.53 777.27b
TRUVA  60.33ab 59.67 ab 60.00 167.00 218.00 192.50 1079.33 913.20 996.27 a
Ort. 58.78b 62.22a 176.44b 21544 a 999.64 794.93
AOF E:172 C:0.D. ExC:453 E:3852 C:0.D. ExC:0.D. E:0.D. C:127.24 ExC: O.D.

Silaj Kuru Madde Orani Kuru Madde Verimi Silaj pH Degeri

1 2 Ort. 1 2 Ort. 1 2 Ort.
ADA 9510 46.24 47.75 47.00 453.93  408.05 430.99 3.10 3.93 3.52
OSSK 644 46.67 50.27 48.47 43754 307.06 372.30 3.97 3.64 3.81
TRUVA  46.34 48.50 47.42 500.73 44295 471.84 3.36 3.38 3.37
Ort. 46.42 48.84 464.07a 386.02b 3.48 3.65
AOF E:OD. C:0D. ExC:0.D. E:2789 C:0.D. ExC:0D. E:OD. C:0D. ExC:0D.

Sap Oram Yaprak Oram Kocan Oram

1 2 Ort. 1 2 Ort. 1 2 Ort.
ADA 9510 36.28 36.83 36.55 35.40 12.42 23.91 28.32 50.75 39.54
OSSK 644 42.18 37.74 39.96 22.03 11.36 16.70 35.78 50.90 43.34
TRUVA  33.54 37.66 35.60 18.96 12.52 15.74 47.50 49.82 48.66
Ort. 37.33 37.41 25.46 12.10 37.20 50.49
AOF E:OD. C:0D. ExC:0.D. E:OD. C:0D. ExC:0D. E:OD. C:0D. ExC:0D.

1: Yeni ay ekimi, 2: Eski ay ekimi, Ort.: Ortalama, AOF: Asgari énemli farklilik, E: Ekim zamani, C: Cesit, O.D.: Onemli degil

Kuru madde veriminin ayn farkl
donemlerinde yapilan ekimden
etkilendigi belirlenmis olup, en yiiksek
kuru madde verimi yeni ayda yapilan
ekimden 464.07 kg/da olarak elde
edilmistir. En diisiik kuru madde verimi
ise 386.02 kg/da ile eski ayda yapilan
ekimden elde edilmistir. Cesitler
arasindaki farkliligin kuru madde verimi
tizerine etkisi olmadigi belirlenmistir.
Calismada kuru madde verimi genel
olarak 307.06-500.73 kg/da arasinda
degismistir. Ozata ve ark. (2012), kuru
madde veriminin 1104-1815 kg/da
arasinda elde edildigini, Seydosoglu ve
Saruhan (2017a) ise 1656.9-2556.9
kg/da arasinda degistigini
bildirmislerdir. Kuru madde verimi,
yesil ot verimi ile dogrudan iliskili
oldugundan dolay1 ¢aligmada elde edilen
kuru madde verimi degerleri diigiik
bulunmustur. Silaj pH degeri ekim
zamanlarindan  ve  ¢esitler  arasi
farkliliktan etkilenmemistir. Calismadan
elde edilen numunelerle yapilan
silajlardan oSl¢tilen pH degerleri 3.10 ile
3.97 arasinda degisim gostermistir. Silaj
pH degerinin Kavut ve Soya (2012),

707

3.98-4.04 arasinda, Oztiirk ve Budakli
Carpic1 (2019), 3.82-3.90 arasinda ve
Seydosoglu ve Saruhan (2017Db), 3.6-3.9
arasinda  degistigini  bildirmislerdir.
Calismada elde edilen silaj pH degerleri
ile arastiricilarin bildirdikleri degerler

benzerlik  gostermektedir.  Yiiksek
kalitede silaj i¢in musir Dbitkisinin
kocan/bitki oraninin  fazla olmasi

beklenir; ¢ilinkii silajlik musirda yesil
aksam besleme degerinin  %70’1
tanelerden dolayisiyla koganlardan elde
edilmektedir (Orak ve Iptas, 1999).
Acikgoz (2001)’de bol ve iri koganh
cesitlerin silaja daha uygun oldugunu
belirtmistir. Sap orani, yaprak orani ve
kogan oran1 degerleri, ayin farklh
donemlerine  gore  yapilan  ekim
zamanlarindan ve kullanilan ¢esitler
aras1 farkliliktan etkilenmemistir. Sap
orant %33.54-42.18 arasinda, yaprak
orant %11.36-35.40 arasinda, kogan
orani ise %28.32-50.90 arasinda degisim
gostermistir. Ozata ve ark. (2012)
yuriittiigi calismada kocan/bitki,
sap/bitki ve yaprak/bitki oranlarinin
ortalamalari sirasiyla %40.6 ve %41.7 ve
%17.6  oldugunu, Seydosoglu ve



MAS JAPS 7(3): 703709, 2022

Saruhan (2017a) yiiriittiikleri ¢alismada
sap oraninin % 46.6-58.4, kogan oraninin
ise %25.0-30.9 oldugunu bildirmislerdir.
Han (2016) yiiriittiigii caligmada kogan
oraninin %27.4-35.0 oldugunu,
Kusaksiz  (2011)  kaleme  aldig
calismasinda yaprak oraninin %22.57-
29.75, sap oranmin ise %40.08-52.01
arasinda degisim gosterdigini
bildirmislerdir. Elde ettigimiz bulgular
farkli arastiricilarin belirttikleri oranlarla
benzerlik  gostermektedir.  Yiiksek
kalitede bir silajlik misirda sap oraninin
diisiik, kogan ve yaprak oraninin ise
yuksek diizeyde olmas1 beklenir. Ciinkii
misir sapinda bulunan karbonhidratin
sindirilebilirliginin yiiksek olmasi; fakat
seliloz ve lignin gibi hayvanlar
tarafindan pek tercih edilmeyen ve
iriiniin kalitesinin de azalmasina neden
olan bilesikler saplarda fazla miktarda
bulunmaktadir (Cummins 1970; Schmid
ve ark. 1976).

SONUC

Ayin farkli donemlerinde ekimi
yapilan ~ musir  ¢esitlerinde  bazi
morfolojik  6zelliklerin  incelendigi
calisma sonucunda bitki boyunun, tepe
puskiilii ¢ikis siiresinin ve kuru madde
veriminin ekim doneminden etkilendigi
belirlenmistir. Yesil ot veriminin, ekim
zamanlari arasidaki farkliliktan
etkilenmedigi gortilmistiir. Silajlik misir
ekiminin yeni ay ve eski ay
donemlerinde  yapilmasmin,  musir
tizerine etkisinin erkencilik bakimindan
onemli olmasi ve elde edilen yesil ottan
daha fazla kuru madde elde edebilmek
amaciyla uygulanabilecek bir yontem

olacag1 distliniilmektedir. Erkencilik
bakimindan eski ay doneminde ekim
yapilmasi, kuru madde veriminin

arttirtlmas1  bakimmdan ise yeni ay
doneminde ekim yapilmasi dnerilebilir.
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Ozet

Sanayi Devrimiyle birlikte hem Diinya’da hem iilkemizde degisen yasam kosullari, kdyden kente gogii
hizlandirmustir. Goglerin etkisiyle aile yapisinda meydana gelen degisim, yaslilarin aile i¢indeki statiisiinii 6nemli
olgiide degistirmistir. Toplum yapisindaki bu degismelerin yani sira bilimsel gelismelere bagl olarak insan
Omriiniin uzamasi, yash niifusun sayisal ve oransal olarak artmasinda etkili olmustur. Demografik Doniisiim
olarak ifade edilen bu durum; yashlik ve yaslanma kavramlarina yogunlagmay1 gerektirmistir. Clinkii modern
toplum yapisina doniisiim, yaslanmanin kosullarini degistirerek yeni bir yagh kimligi ve yaslanma algisi
olusturmustur. Dolayisiyla arastirmada, Demografik Doniisiim siirecinde kirsal alanda yasayan yaslilarin kendi
yashliklarini anlamlandirmasini, baska bir ifadeyle yashlik algilarini belirlemek amaglanmistir. Bu amag
dogrultusunda Kadirli ilgesine bagli 10 kdyde yasayan 65 yas ve iizeri 622 (%41,0°1 erkek, %59,0°1 kadin) kisiyle
bireysel goriisme yapilmistir. Arastirma bulgularina gére koylerdeki yashlarin yaslilik algisi, genellikle
olumsuzdur. Diger yandan bu yaslilarin yashlik algisi cinsiyete, yas gruplarina, saglik sorununa, gelir ve egitim
diizeyine, medeni duruma, ilk evlilik yasina, vd. faktorlere gore degisme gostermektedir. Kadinlarin erkeklere,
saglik sorunu olanlarin olmayanlara, gelir ve egitim diizeyi diisiik olanin yiiksek olana gore yaslilik algis1 daha
olumsuz bulunmustur. Dolayisiyla arastirmada, yasamdaki olumsuzluklarin yaghlarin yaghlik algisimi da
degistirdigi belirlenmistir.
Anahtar Kelimeler: Demografik doniisiim, yaslilik algisi, kirsal yaglilik, Kadirli

Aging Perceptions of the Elderly Living in Rural Areas: The Case of Osmaniye Province
Kadirli District

Abstract

With the Industrial Revolution, the changing living conditions both in the world and in our country
accelerated the migration from the village to the city. The change in family structure with the effect of migration
has significantly changed the status of the elderly in the family. In addition to these changes in the social structure,
the prolongation of human life due to scientific developments has been effective in increasing the elderly
population numerically and proportionally. This situation, which is stated as Demographic Transformation;
necessitated concentrating on the concepts of elderly and aging. Because the transformation into modern society
has changed the conditions of aging and created a new elderly identity and perception of aging. Therefore, in the
study it was aimed to enable the elderly living in rural areas to make sense of their old age, in other words, to
specify their perception of old age in the Demographic Transfomation process. For this purpose, individual
interviews were conducted with 622 people aged 65 and over (41.0% male, 59.0% female) living in 10 villages
of Kadirli district. According to the research findings, the old age perception of the elderly is generally negative.
On the other hand, the old age perception of these elderly people depends on gender, age groups, health problem,
income and education level, marital status, age at first marriage, etc. and it varies according to several factors.
The perception of aging was found to be more negative for women than men, those who have health problems
than who do not have health problems, and those who have less income and education levels than who have more
income and higher education levels. Therefore, in the study, it was determined that the negativities in life also
changed the old age perception of the elderly.
Keywords: Demographic transformation, old age perception, rural old age, Kadirli
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GIRIS

21. yiizyilda 6n plana ¢ikan en
onemli demografik olgulardan biri,
niifusun  yaslanmasidir.  Artik  tiim
Diinyada insanlar daha uzun yasamakta,
dogum oranlar1 azalmakta ve dolayisiyla
yash niifus sayisal ve oransal olarak
artmaktadir. ~ Niifusun  yaslanmasi;
sagliktan sosyal giivenlige, c¢evresel
konulardan egitim ve istthdama, sosyo-
kiiltiire] faaliyetlerden aile hayatina
kadar toplumsal alanlarin tamaminda
etkili olmaktadir. Bireysel, sosyal,
kiiltiirel ve ekonomik faktorler; yashliga
farkli anlamlarin yiiklenmesine yol
acmakta ve yaslhilik olgusu, bu faktorler
cercevesinde anlamlandirilmakta ve
tanimlanmaktadir  (I¢li, 2008; Kurt,
2008). Yashlik, insan kontrolii disinda
gerceklesen, bireylerin zaman iginde
fiziksel ve  ruhsal degisimlere
ugramasina neden olan kagiilmaz bir
stiregtir. Yasliligin bireysel bir doniisiim
olmasimin yani sira toplumun yaglilara
olan yaklagimi ve diger etkenler,
toplumda yashya ve yashliga verilen
degeri ve yeri belirlemektedir. Bu
ylizden yashlik, biyolojik bir olay
olmanin yam sira toplumsal ve kiiltiirel
bir olay olarak da kabul edilmektedir
(Emiroglu, 1995). Yaslhilk, yasamin
diger evreleri gibi dogal, kaginilmaz ve
tim insanlar i¢in gecerli olan bir
durumdur. Bireyin kalitimla getirdigi
Ozelliklerine,  beslenmesine,  ¢evre
kosullarina ve kiiltiirel ¢abalarina gore
erken ya da geg; sorunlu ya da az sorunlu
olur (Arpaci, 2005). Diinya Saglk
Orgiitii tarafindan da yashiik, “cevresel
faktorlere uyum saglayabilme
yeteneginin azalmas1” olarak
tanmimlanmaktadir. Diinya Saglik Orgiitii
tarafindan yaglilik siniflamasi;
e 65-75 yas aras1 erken/gen¢ yaslilik
evresi,
e 75-85 yas arasi orta yaslilik evresi,
e 85 yas ve iizeri; ileri yaslilik evresi
olarak belirlenmistir.
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Yashligin kendisi, insanlik tarihi kadar
eski bir olgu olmakla birlikte, yashligin
sosyal bir sorun olarak ortaya ¢ikis tarihi
yenidir. Eskiden, insan Omriiniin daha
kisa olmasina bagli olarak yaslilarin
genel niifus icindeki oraninin diisiik
olmast; yaglhlik ve yaslanmanin bireysel
ve ailevi bir sorun olarak ele alinmasinda
etkili olmustur. Tip ve saglik alaninda
meydana gelen gelismeler sayesinde
insanlarin  yasam  siireleri uzamus,
geemiste daha az kisinin erigebildigi
yaghilik bir ayricalik olmaktan c¢ikarak
tim bireylerin karsilagsmasi olast bir
yasam  donemi  héline  gelmistir.
Dolayisiyla, niifus i¢inde yash oraninin
artmasit ve yaslilik doneminin uzamasi,
bireyin ve ailenin basg etme sinirlarini
asan birtakim sorunlar1 da beraberinde
getirmistir. Benzer sekilde toplumsal
yapida yasanan degisimler, aile yapisinin
goc ve kentlesmeyle  doniisiime
ugramasi, yasliligin yapisal degisiminde
etkili olmustur (Ceylan, 2015). Yash
niifus yogunlugu, gelismis {lkelerde
daha  ¢ok  goriilmekle  birlikte;
demografik doniisiim, son yillarda
tilkemizde ve Diinyadaki tiim tilkelerde
hissedilmektedir. Diinya yasl niifusunun
artmasi, saglik kurumlarmin yani sira
sosyal ve ekonomik kurumlari da
oldukca etkilemektedir. Bu ylizden,
gelecekte yasli niifusun biyiiklik ve
karakteristiklerini belirleyebilmek icin
demografik, sosyo-ekonomik
egilimlerin, yaslilarin yasam kalitesi ve
yashlik algisinin, vd. 6zelliklerinin de
incelenmesi  gerekmektedir. Bu da
yaglilara yonelik saglik, ekonomik ve
toplumsal politikalar1 belirlemede ve
ihtiyaclar1 ortaya koymada yol gosterici
olacaktir (Bulduk, 2014). Diger yandan,
iilkemizde kirsal niifus hizla azalmakta

ve kirda genellikle yash niifus
yasamaktadir. Tirkiye, ozellikle
1950’lerden sonra kirsal alanlardan

kentlere dogru gbd¢ sonucu hizli bir
kentlesme siirecine girmistir. Bu niifus
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hareketleri bir yandan aile yapisini
etkilerken diger yandan kir ve kentte
hane icindeki yasli bireyin rol ve
statistinii  yeniden  yapilandirmistir.
Daha da 6nemlisi kirsal kesimde i¢ ve dig
gb¢ nedeniyle bugiin geng niifus yerini,
yash bir niifusa birakmistir. Bu durum,
ortalama yasam beklentisinin uzamasi ve
toplam niifus i¢inde yasli niifus oraninin
giderek artmastyla daha da
pekismektedir (Giiler ve ark., 2015).
Yaglanma siireci, bireyden bireye
farklilik gosterirken yaslanma da kisilere
gore farkli algilanmaktadir. Subjektif yas
algist olarak tanimlanan bu durum,
bireyin kendini hangi yasta hissettigi ve
yasin1 nasil algiladigr ile iligkilidir.
Yaslanma stirecindeki fizyolojik
degisiklikler, kronik hastaliklar,
emeklilik, rol kaybi, ekonomik sorunlar,
yakinlarin  kaybi, yalmzlik, kiiltiirel
faktorler, yasanan ortam ve toplumun
yasliliga yonelik tutumu, vd. faktorler;
yaghlhigi  algilama  bicimini  de
etkilemektedir (Ozkaptan ve ark., 2019).
Ulkemizde yashlarla ilgili calismalar;
hastaliklar ve sagligi koruma, yasam
memnuniyeti, psikolojik sorunlar, yash
bakimi, yashi-mekan iliskisi, sosyal
politikalar ve  hizmetler, tiikketim
davranislari, sosyal sorunlar, ayrimcilik-
istismar ve ihmal, kisisel oOzellikler,
serbest zaman etkinlikleri, modernlesme,
kusaklararasi iligkiler, go¢, vd. konulara
yogunlasmistir (Alaydin, 2019).
Ozellikle kirsal yashligi konu alan ve
kirsal yashlarin mevcut durumlarini,
sorunlarint ve yaslhlikla ilgili algilarini
belirlemeye yonelik c¢alismalar, yok
denecek kadar azdir. Bu c¢alismada,
Kadirli ilgesi kdylerinde yasayan yash
niifusun sosyo-ekonomik ve demografik
ozelliklerini  belirlemek ve yashlik
algilarin1 ortaya koymak, amaglanmustir.

MATERYAL ve YONTEM
Arastirma evrenini, Kadirli il¢esi
kdylerinde yasayan 65 yas ve lizeri niifus
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olusturmaktadir. Dolayisiyla ¢alismanin
ana materyali, Kadirli il¢esi kdylerindeki
65+ yas grubundaki kisilerle yapilan
bireysel goriismeler sonucu elde
edilmistir. Osmaniye ilinin en biyilk
ilgesi olan Kadirli, ekonomisinin tarima
dayali bir 6zellik gostermesi, baska bir
ifadeyle kirsal yap1 Ozelligine sahip
olmas1 ve genel niifusunun yani sira 65
yas ve {lzeri niifusunun da artma
egiliminde olmast nedeniyle gayeli
olarak secilmistir. Kadirli kdylerinin 65
yas ve lizeri niifus orani, 2007 yilinda
%11 iken 2021 yilinda %]18’e
yikselmistir. 65 yas ve tizeri niifusun
Kadirli toplam niifus icindeki pay1 ise
2007 yilinda %7 olup bu oran, 2021
yilinda %l1°e¢ (cok yashi niifus
kategorisine)  yiikselmistir  (TUIK,
2022). TUIK 2021 yihi niifus
verilerinden  hareketle, arastirmada
Kadirli ilgesine bagli 60 kdyden, niifus
yogunlugu ve cografi dagilimi da dikkate
alinan toplam 10 kdy, gayeli 6rnekleme
yontemiyle belirlenmistir. Ornek
koylerin niifusu, 60 koyiin toplam
niifusunun %17.6’s1m1  olusturmaktadir
(TUIK, 2022). Ornek koylerdeki
hanelerde yasayan yash niifus bilgileri,
mubhtarlar ve kdylerde saha ¢aligmalarina
yardim eden kisilerden alinmis, tam
sayim yontemiyle 65 yas ve lizerindeki
(65-74, 75-84 ve 85 yas ve lizeri) kadin
ve erkeklerle bireysel goriigmeler
yapilmistir. Saha caligmalarina
baslandiginda sorulara gegmeden Once
yaglilara calismanin amaci1 anlatilarak
bilimsel bir calismaya katki1
saglayacaklar1 izah edilmistir. Akabinde
yaslt ve ailesinin izni alinmis ve
yasglilarla goniilliiliikk esasina bagl olarak
goriisme yapmaya dikkat edilmistir.
Saha c¢alismalarina baslamadan Once
Cukurova Universitesi Rektorliigii Etik
Kurulu'na  basvuru  yapilmis  ve
19.03.2020-E.11907 Tarih ve Sayil1 Etik
Kurul Onay1 alinarak saha ¢aligsmalarina
baslanmistir. Arastirma alaninda toplam
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622 kisi ile gorlisme yapilmistir.
Gortgiilen kisilerin de %59.0’1 kadin,
%41.0’1  erkektir. Arastirmada veri
toplarken daha once alanda denenmis
Olceklerden Yasli Niifus Genel Bilgi
Formu (yas, cinsiyet, egitim, ilk evlilik
yasi, meslek, evlilik karari, saglik
sorunlari, sosyal giivence, vd. sorular),
Cinsiyete Dayali Is boliimii Olgegi,
Yasam Kalitesi Olgegi-Kisa Formu,
Geriatrik Depresyon Olgegi, Giinliik
Yasam Aktivitesi Indeksi ve yasllarin
yaslilik algisini belirlemek amaciyla da
Yaslilik Algist Olgeginden
yararlanilmistir. Bu makalede ise sadece
Yashlik Algis1 Olgegiyle elde edilen
veriler  kullanmilmistir.  Arastirmada
yashlarin kendini ve yaglhiligi nasil
algiladigin1  belirlemek amaciyla agik
uclu ve ¢oktan segmeli sorularin yani sira
5’ Likert  tipi  Olgekten  de
yararlanilmistir.  Arastirma  verileri
normal dagilmadig1 i¢in analizlerde,
coklu degiskenler arasindaki farkliliklar:
belirlemek amaciyla Kruskall-Wallis ve
iki grup degisken arasindaki farkliliklar
belirlemek amaciyla da Mann Whitney
U Testinden yararlanilmistir. Diger
yandan, degiskenlerin kendi aralarindaki
farkliliklar belirlemek amaciyla
varyanslarin ~ homojen  dagilmadigi
durumlarda kullanilan Tamhane’s T2
yontemiyle de analizler yapilmistir.
Arastirmada kabul edilen anlamlilik
diizeyi ise p<0,05°tir.

BULGULAR ve TARTISMA
Demografik ozellikler
Aragtirma kapsamindaki

yashlarin (622 kisi) ortalama aile liyesi
sayi1s1 2.6, cocuk sayisi 5.3, kardes sayis1
da 7.5 kisi olarak bulunmustur.
Yaslilarin ortalama yas1 74.1 olup en {ist
yas smirt 107°dir (iki kisi). Tufan’in
(2019) ¢alismasinda da 6rneklemin yas
ortalamasi 70.7 (£6,9) ve en sik deger de
74.0 olarak hesaplanmistir. Arastirma
kapsamindaki  yaghlarm  %59.0’1m1
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kadinlar olusturmakta, bu oran yas
gruplaria gore farklilik géstermektedir.
Ornegin, 85 ve iizeri yas grubundaki
kadin yashlarin oran1 %10.9 iken erkek
yaghlarin oran1 %9.8’dir. Dolayisiyla
aragtirmadaki cinsiyet dagilimi, hem
genel hem de yas gruplart dagilimina
gbre homojen ozellik gostermemektedir.
Arastirmada, yas gruplarina gore 65-74
(geng yaslilar) yas araligindaki yaslilarin
orant (%57.7) daha ytiksek bulunmustur.
Diger bir¢ok arastirmada da 65-74 yas
aralig1 orani, diger yas araliklarina gore
daha yiiksektir. Cuhadar’in (2019)
calismasinda 65-74 araligindaki yash
orant %79.1; Giiler ve arkadaslarinin
(2015) calismasinda, %57.6; Kurt’un
(2008) calismasinda da 9%52.1 olarak
bulunmustur. Ayrica, TUIK (2021)
ADNKS verilerine gore de Tiirkiye nin
65+ vyas grubu dagiliminda, yash
niifusun 65-74 yas araliginda (%64.7)
yogunlastigi  belirlenmistir  (TUIK,
2022). Yaslilar yiiksek oranda (%66.6)
yasadiklar1 koyde dogmustur. Yaslilarin
%32.0’1 okur-yazar olmayip %40.5°1
ilkokul, %4.6’s1 da lise ve Universite
diizeyinde egitime sahiptir. Egitim
durumu bakimindan kadin yashlarin
yiiksek oranda (%48.5) okur-yazar
olmadigi, erkek yashlarin ise sadece
%8.2’sinin okur-yazar olmadig1
belirlenmistir. Yaslilarin sadece %15.1°1
genis  aile  biciminde  yasamini
siirdiirmektedir. Yashilarin %64.3’i evli,
%31.8’1inin esi vefat etmis ve %2.4° i de
bekar ve ortalama evlilik yasi, 20.8
olarak bulunmustur. Yaslilarin ilk evlilik
yaslari, yas gruplar1 ve cinsiyete gore
incelendiginde tim yas gruplarindaki
kadin yashlarin genellikle c¢ok kiiciik
yasta evlendigi/evlendirildigi
anlagilmaktadir. Arastirma bulgularina
gore Ozellikle de ileri yaslardaki (85+)
kadin yashlarin yiiksek oranda (%82.5)

13-19 yas aralifinda  evlendigi
belirlenmistir.  Yashlarin ~ %72.0’1nin
esiyle akrabalik bagi bulunmazken
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%22.5’inin birinci derece akrabalik bagi
(amcaoglu/kizi, teyze oglu/kizi,
hala/dayioglu veya kizi) bulunmaktadir.
Yaglilarin birlikte yasadigi kisiler %45.5
oraninda esleri olup %16.7’si yalniz,
%4.3’1 de yakin aile tiyeleriyle (anne,
baba, kiz veya erkek kardes, wvd.)
yasamini  siirdiirmektedir.  Arastirma
bulgularina gore kadin yaslilarin %96.5°1
ev hanimi, erkek yaghlarin da %65.1°1
emeklidir.  Arastirma  kapsamindaki
yashlar, ekonomik ozelliklerine gore
incelendiginde yaglilarin temel gecim
kaynaginin biiyiik oranda (9%70.4) tarim
dist  gelir oldugu anlagilmaktadir.
Yaslilarin sadece %3.7’sinin  temel
gecim kaynagi, tarimsal tiretimden elde
ettigi gelire dayanmaktadir. Hem tarim
hem tarim dig1 gelire sahip olan yaslilarin
orani ise %18.5’tir. Yashlarin %36.3’i
Emekli Sandigi, BAG-KUR (6zellikle
ciftci), SSK gibi kurumlardan aldiklar
aylikla ge¢imini saglamaktadir. Dul-
Yetim ayligi ile gecimini saglayan
yaglilarin oran1 %10.3 iken yashlik aylig
ile gecinenlerin  oran1  %23.8’dir.
Yaglilarin hane ve kisisel gelirleri aylik
ortalama tutar olarak incelendiginde
hane geliri 1500-2000 TL araligindaki
yashlarin oran1 %38.1; 2000-3000 TL
araligindaki yaslilarin oran1 %29.9 ve
3000 TL ve tlizeri hane gelirine sahip
olanlarin oram1 da %10.5tir. Kisisel
geliri olmayan (genellikle kadinlar)
yaglilarin oran1 %20.6 olup kisisel geliri
500-1000 TL olan yashlarin orani
%26.0; 1500-2000 TL olan yashlarin
orant  %25.1’dir (Arastirma alaninda
ortalama aylik hane ve kisisel gelirle
ilgili olarak elde edilen sayisal veriler,
2021 yilina aittir). Yaslilarin kendi
ekonomik durumlarina yonelik
degerlendirmelerine goére ekonomik
durumunun ¢ok kétii oldugunu diisiinen
yaglilarin orani, %9.0; kotii oldugunu
diistinenlerin orani, %36.5 ve ekonomik
durumunun orta diizeyde oldugunu
distinenlerin  oram1  da  %44.9’dur.

714

Arastirma kapsamindaki yaglhlar, saglik
sorunu durumuna gore incelendiginde
yaslilarin %75.6’sinin bir ya da birden
fazla tanisi konmus hastalik sorunu
yasadig1 belirlenmistir. Saglik sorunu
yasayan kadin yaslilarin oram1 %79.6,
erkek yaghlarin orami ise %69.8 dir.
Yashlarin %26.2°si tek, %12.9’u iki,
%36.5’1 li¢ ve daha fazla hastalik sorunu
yasamaktadir.  Yaghilarin  miicadele
ettikleri hastalik tiirleri cinsiyete gore
farklilik gostermektedir. Buna gore
kadin yashlarin %37.3’i diyabet, guatr,
vd. hastaliklarla sorun yasarken erkek
yaghlarin %36.5’1 de dolasim sistemi
hastaliklartyla ~ sorun  yasamaktadir.
Aragtirmada, yaslilarin sosyal
giivenceye sahip olma durumlar1 da
incelenmis ve %95.7’sinin bir sosyal
giivenceye sahip oldugu belirlenmistir.
Sosyal giivencesi olmayan yaglhlarin

tamami, erkek ¢ocuklarmin sosyal
giivencesinden yararlanmaktadir.
Yaslilarin ~ sahip  olduklar1  sosyal

giivencenin kurumlara dagilimi ise
%48.7 BAG-KUR, %34.3 Yesil Kart,
%12.3 SSK ve %4.4 Emekli Sandigi
olarak belirlenmistir.
Yashhk algisi

Arastirmada yaslilarin
kendilerini ve yashilig1 nasil algiladigim
belirlemek amaciyla acik uglu ve ¢oktan
secmeli sorularin yani sira 5°li Likert tipi
Olcekten de yararlanilmistir.  Yashlik
Denince Akla Gelen Ilk Sey, Yash Kime
Denir, Yashlik Kavrammin Tanimi,
Genglerin  Yashlhik Algilari, Kendini
Nasil Gordugili, vd sorular; yaghilarin
kendi diisiincelerini dile getirdikleri acik
uclu sorulardir. Yashlarin  yaghlik
denince akla gelen ilk sey, ifadesiyle
ilgili olumlu diislinceleri: “bilgelik”;
“tecriibenin doruga ulastigi donem,
yasanmishk™; “gee¢misteki  hatalarin
diizeltildigi olgunluk dénemi”;
“yasanmast gereken dogal siire¢”;
“sorumluluklarin  azaldigi,  huzura
erisilen ve ibadete zaman ayrilabilen
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donem.” olarak belirlenmistir. ifadeyle
ilgili olumsuz diisiinceler de “muhtaclik,
caresizlik, giigsiizlik, yolun sonu,
hayatin zorlastigi donem, vd.” olarak
saptanmustir. Yash kime denir? sorusuna
da yashlarin olumlu ve olumsuz
cevaplar1; tecriibeli, bilgili, giicsiiz,
hayattan elini ayagini ¢ekmis, yolun
sonuna gelmis, Oliime yakin/kisi, vd.
olarak belirlenmistir. Diger yandan
yaslilarin bazilar1 da kronolojik yasla
(70/80/90/100 yastaki kisi), yashilig
iliskilendirmistir. ~ Yashlarin  yaghlik
kavraminin tanimiyla ilgili olumlu ve

olumsuz diisiinceleri de “mutluluk ve
huzurun yasandigi donem”; “doganin
kanunu, yasanmasi gereken siireg”;
“muhtag, hasta, giicsliz olunan donem”;
“bagkasina bagimli ve fiziksel giiciin

kaybedildigi donem” olarak
belirlenmistir (Cizelge 1). Cukurova
koylerinde yashh kadinlar iizerinde

yapilan bir ¢alismada (Davran ve ark.,
2022) da yash kadinlarin yasghlk
kavramint hastalik, bakima ihtiyac
duyma, sakatlik, oliim ve yalmzhk
olarak tanimladiklar1 saptanmustir.

Cizelge 1.Yaslilarin yashlikla ilgili olumlu ve olumsuz diisiinceleri

Olumlu Dilgiinceler

| Olumsuz Dilgiinceler

Yagliik Denince Akla Gelen ilk Sey

Bilgelik

Muhtaclik, caresizlik, giigsiizliik, elden ayaktan dismek.

Tecrilbenin doruda ulastigi dénem, yasanmighik.

Is gérememek, genglkteki enerjinin kaybedidigi dnem.

Gegmisteki hatalarin diizeltidigi olgunluk donemi.

Ekonomik ve manevi gligsiizIigin yasandigi donem.

Yasli olmamak icin geng 6lmek lazim, yasanmasi gereken dogal sirec.

Saglik sorunlannin artmasina badli olarak hayatin zorlagtigi dénem.

Sorumluluklann azaldi, huzura erigilen ve ibadete zaman aynlabilen dénem.

Yolun sonu, éliime yaklasilan donem.

Yaslilik, genglerin uzun siire elde etmeye calistigi birikimidir.

Yaslilik; gencligin sona erdigi ve arandidi, umutsuziugun basladigi dénem.

Yagl Kim

e Denir

Her seyi bilen/bilgili kisi.

Hayattan elini ayagini gekmis, is goremeyen, glicsiiz, caresiz, umutsuz isi.

Tecriibeli, olgun ve saygi goren kisi.

Yolun sonuna gelmis, hayattan beklentisi kalmamis, élime yakin ki

Biyolojik degil hissettii yasta olan kigi.

70/80/90/100 yas ve Gzerindeki kisi.

Yagliik Kavraminin Tanimi

Mutlugun ve huzurun yagandigi donem.

Bagkasina bagimh ve fiziksel giiciin yitiridigi donem

Doganin kanunu, yaganmasl gereken Siireg.

Muhtag, hasta, gligsiiz olunan donem.

Genglerin Yaglik Algilan

Sevecen

Dar gérisli, anlayigsiz

Hosgorild, sefkatli

Otoriter

Kisiden kisiye degismekte,liskiler karsilikli ve kisilerin yetistirime tarzina bagl.

Yaslilara saygi ve ilgi azaldi, gengler elestirel yaklasiyor.

Saygideger, akil danisilan kisi (bilge).

Arastirmada ayrica, yaslilarin
kendilerini nasil gordiikleri ile ilgili
diisiinceleri de belirlenmistir. Yaslilarin
%77.2’si1 (yas gruplar1 ve cinsiyete gore
farklilik gostermekle birlikte) kendisini
olumlu ifadelerle tanimlamistir. Buna
gore yaslilarm  %55.8’1  kendisini

sevecen, huzurlu, sefkatli ve anlayisli;

sadece %22.0’1 kendisini otoriter ve
anlayissiz olarak gormektedir.
Arastirmada yaslilarin hayat

memnuniyeti ve en biiyiik korkusu da
belirlenmistir. Yaslhlar, yiiksek oranda
(%74.4) hayatlarindan memnun
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olduklarini belirtmislerdir. Ancak yasam
memnuniyeti kavramimin dini inanglar
ve buna baglh sekillenen kadercilik
olgusundan da ayrn diislinmemek
gerekmektedir. Yaglilarin %58.0°1 da en
biliylik korkularinin muhtaclik (elden
ayaktan  diismek) oldugunu dile
getirmistir. Benzer sekilde, Sivas’in Zara
Ilgesinde yapilan bir calismada (Giiler ve
ark., 2016) da yashlarin en biyiik
korkusu “elden ayaktan diismek ve
bakima muhta¢ olmak” seklinde
saptanmistir. Yaslilara genglerin yaslilik
algilan ile diislinceleri de sorulmustur.
Yaglilarin bu konuyla ilgili bakis acilar
genellikle olumludur. Ornegin, yashlarin
bazilari, genglerin yaghlik algilarim
olumlu veya olumsuz olarak
genellemenin yanlis oldugunu, iliskilerin
karsilikli  oldugunu ve yetistirilme
tarzina bagl olarak farklilik gdsterdigint,
dolayisiyla kisiden kisiye degistigini dile
getirmislerdir. Arastirmada, yaslilarin
demografik Ozelliklerine gore yaglilik
algisinin degisip degismedigini
belirlemek amaciyla acik uglu sorularla
analizler  yapilmistir. Buna  gore
“Yaghilik denince ilk aklina gelen sey”,
ifadesine yonelik ikili analizlerde
cinsiyete ve saglik sorunu degiskenlerine
gore anlamhi farklibik (p<0,05) soz
konusudur. Degiskenler sira
ortalamasina  gore  incelendiginde
kadinlarin (322.15) erkeklere ve saglik
sorunu olanlarin (321.82) olmayanlara
gore ifadeyle ilgili diisiinceleri daha
olumsuz olarak belirlenmistir. Coklu
analizlerde de tiim degigkenler arasinda
anlaml farklilik (p>0,05)
bulunmaktadir. Coklu degiskenler sira
ortalamasina gore incelendiginde 85 yas
ve tlzeri (376.95), okur-yazar olmayan
(361.29), bosanmis (384.39), 13-19 yas
araliginda evlenen (322.02) ve yaglilik
ayhigiyla gecinen (348.43) yaslilarin
ifadeyle 1ilgili  diislincesinin  daha
olumsuz oldugu anlasilmaktadir.
Arastirmada yashlarin yashlik algisini
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belirlemek amaciyla sorulan “Yagli kime
denir?” ifadesiyle ilgili ikili analizlerde
ise cinsiyete gore anlamli bir farklilik
(p>0,05) bulunmazken saglik sorunu
degiskenine gore anlamli farklilik
(p<0,05) bulunmaktadir. Saglik sorunu
degiskenin sira ortalamast
incelendiginde saglik sorunu olanlarin
(321.01) olmayanlara gore
diistincelerinin ~ farklilik  gosterdigi
anlasilmaktadir. Coklu analizlerde de
yas gruplari, egitim diizeyi, medeni
durum ve ilk evlilik yas1 degiskenleri,

anlamli bir farklilik (p>0,05)
gostermezken gecim kaynagi
degiskenine gore anlamli farklilik
(p<0,05) s6z konusudur. Ge¢im kaynagi
degiskeni, sira ortalamasina  gore
incelendiginde yaglilik ayligiyla
gecinenlerin  (337.45) ifadeyle ilgili

diisiincesinin daha olumsuz oldugu
anlagilmaktadir. Arastirmada yaslilara
yoneltilen agik uclu sorulardan bir digeri
de yashlarin hayat memnuniyetini
belirlemeye yoneliktir. Bu ifadeyle ilgili
ikili ve c¢oklu analizlerde degiskenlerin

tamami anlamli  farklihk  (p<0,05)
gostermektedir. Ikili analiz sonuglarina
gore  anlamlhi  farklihlk  bulunan
degiskenlerin sira ortalamasi
incelendiginde kadinlarin (327.75) ve
saglik  sorunu olanlarin  (327.91)
hayatindan memnun olmadigi

anlasilmaktadir. Coklu analizlerin sira
ortalamasina gore de 85 ve lizeri yas
grubundaki yashlarin (444.04) yan1 sira
okur-yazar olmayan (363.99), esi vefat
eden (363.62), 13-19 yas araliginda
evlenen (319.18) ve yashlik ayhig ile

gecginen (373.06) yaslilarin
hayatlarindan memnun olmadig1
sOylenebilir. Arastirmada ayrica,

yaglilarin hayat memnuniyetinin yas
gruplarina  gore farklilk  gdsterip
gostermedigini  belirlemek amaciyla
Tamhane’s T2 analizi yapilmistir. Analiz
sonuglarmma gore tiim yas gruplar
arasinda anlamli farklilik (p<0,05)
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bulunmustur. Arastirmada yaslilarin
kendi  diislincesine  gore  yaslilik
kavramini tanimlamasi da istenmistir.
Alman cevaplara gore yapilan ikili
analizlerde, cinsiyet ve saglik sorunu
degiskenlerine gore anlamli farklilik

(p<0,05)  bulunmaktadir. = Anlamh
farklilik  bulunan degiskenlerin sira
ortalamast incelendiginde kadinlarin

(322.40) erkeklere ve saglik sorunu
olanlarm (331.59) olmayanlara gore
goriislerinin farklilik gosterdigi
anlasilmaktadir. Coklu analizlerde ise
yas gruplari, egitim diizeyi, ilk evlilik
yast ve gecim kaynagi degiskenlerine

gore  anlamhi  farklihlk  (p<0,05)
bulunurken medeni durum degiskenine
gore anlamli  farklibk  (p>0,05)

bulunmamaktadir. Arastirmada ayrica,
yaslilik kavraminin tanimiyla ilgili yas
gruplar1  arasinda  farklilik  olup
olmadigini belirlemek amaciyla
Tamhane’s T2 analizi yapilmistir. Analiz
sonuglarina gore 65-74 ve 85+ yas grubu
arasinda anlamli farklibk (p<0,05)
bulunurken diger yas gruplari arasinda
anlaml farklilik (p>0,05)
bulunmamaktadir. Aragtirmada
yaslilarin kendisiyle ilgili diislincesine
gore yapilan ikili analizlerde, cinsiyet

degiskenine gore anlamli farklilik
(p<0,05) bulunurken saglik sorunu
degiskenine gore anlamli farklilik
(p>0,05) bulunmamaktadir. Cinsiyet

degiskeninin sira ortalamasindan erkek
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yaglilarin (363.52) kadin yaslilara gore
kendisiyle ilgili diisiincesinin daha
olumsuz oldugu anlasilmaktadir. Diger
yandan coklu analizlerde yas gruplari,
medeni durum ve gecim kaynagi
degiskenleri anlamli  bir farklilik
(p>0,05) gostermezken egitim diizeyi ve
ilk evlilik yas1 degiskenleri anlamli
farklililk ~ (p<0,05)  gostermektedir.
Arastirmada, 5°li Likert Olcegiyle de
yaghlarin yaghlik algis1 belirlenmeye
calistimustir. Olgekte yer alan 14 ifade
icin yashlardan her bir ifadeyi
“Katiliyorum, Kismen Katiliyorum,
Katilmiyorum, Bilmiyorum ve Fikrim
Yok” seceneklerinden biriyle
cevaplamasi istenmistir. Olgekte yer alan
ilk dort ifade yaglilarin olumlu algilarini
Olcmeye yonelik olup diger 10 ifade de
olumsuz algilarim1 Slgmeye yoneliktir.
Buna gore “Yashilik olgunluktur.”
ifadesine yaslilarin %99.5’1 katiliyorum
cevabini verirken “Yaghlik
muhtacliktir.” ifadesine c¢ogu (%97.6)
katiliyorum veya kismen katiliyorum
cevabini vermistir. Aragtirma
bulgularima gore yashlarin ¢ogunun
(%97.2) yasliligt sorun olarak gordiigii
de soylenebilir (Cizelge 2). Ayrica
arastirmada “Yasl olmanin en giizel ve
en kotli yan1” ifadesiyle ilgili yaslilarin
goriigleri de Dbelirlenmistir.  Sorular
kadin, erkek ayrimi gdzetilmeden tiim
yaslilara sorulmustur.
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Cizelge 2. Yagslilarin yashlik algis1 ile ilgili 5°li likert 6l¢egindeki ifadelere katilma durumlari

1- Katiliyorum, 2- Kismen Katiliyorum, 3- Katilmiyorum, 4- Bilmiyorum, 5- Fikrim Yok

Ornegin, “kadin yash olmanm en giizel
veya en kot yam” erkek yaslhlara;
“erkek yaslt olmanin en giizel veya en
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Yaslilik, birinsanin basina gelebilecek en iyi seydir. Yaslilik, sorun demektir.
1 2 3 4 5 Toplam 1 2 3 4 Toplam
Erkek Say1 16 215 24 0 0 255 103 144 8 0 0 255
% 6.3 84.3 94 0.0 0.0 100.0 404 56.5 31 0.0 0.0 100.0
Kadun Say1 27 319 21 0 0 367 164 194 9 0 0 367
% 7.4 86.9 5.7 0.0 0.0 100.0 447 52.9 25 0.0 0.0 100.0
Toplam Say1 43 534 45 0 0 622 267 338 17 0 0 622
% 6.9 85.9 72 0.0 0.0 100.0 429 543 27 0.0 0.0 100.0
Yaslilik, bilgelik demektir. Yaslilik, hayattan ¢ekilmektir.
Erkek Say1 1 4 250 0 0 255 7 102 146 0 0 255
% 04 16 98.0 0.0 0.0 100.0 27 40.0 57.3 0.0 0.0 100.0
Kadin Say1 0 3 364 0 0 367 11 177 179 0 0 367
% 0.0 08 99.2 0.0 0.0 100.0 3.0 48.2 48.8 0.0 0.0 100.0
Toplam Say1 1 7 614 0 0 622 18 279 325 0 0 622
% 0.2 11 98.7 0.0 0.0 100.0 29 449 52.3 0.0 0.0 100.0
Yaslilik, olgunluk demektir. Yaslilik hastalik demektir.
Erkek Say1 253 2 0 0 0 255 99 151 5 0 0 255
% 99.2 0.8 0.0 0.0 0.0 100.0 38.8 59.2 2.0 0.0 0.0 100.0
Kadin Say1 366 1 0 0 0 367 168 192 7 0 0 367
% 99.7 03 0.0 0.0 0.0 100.0 458 523 1.9 0.0 0.0 100.0
Toplam Say1 619 3 0 0 0 622 153 381 88 0 0 622
% 99.5 05 0.0 0.0 0.0 100.0 246 61.3 141 0.0 0.0 100.0
Yaslilik, huzur demektir. Yaslilik 6liime yaklagmaktir.
Erkek Say1 0 0 107 143 5 255 61 152 42 0 0 255
% 0.0 0.0 42.0 56.1 2.0 100.0 239 59.6 16.5 0.0 0.0 100.0
Kadin Say1 0 0 138 222 7 367 92 229 46 0 0 367
% 0.0 0.0 376 60.5 19 100.0 25.1 624 125 0.0 0.0 100.0
Toplam Say1 0 0 245 365 12 622 153 381 88 0 0 622
% 0.0 0.0 394 58.7 19 100.0 246 61.3 141 0.0 0.0 100.0
Yaslilik, birinsanin basina gelebilecek en kotii seydir. Yaslilik, dislanmak demektir.
Erkek Say1 11 21 223 0 0 255 0 24 231 0 0 255
% 4.3 8.2 875 0.0 0.0 100.0 0.0 9.4 90.6 0.0 0.0 100.0
Kadin Say1 11 34 322 0 0 367 0 45 322 0 0 367
% 3.0 9.3 87.7 0.0 0.0 100.0 0.0 123 87.7 0.0 0.0 100.0
Toplam Say1 22 55 545 0 0 622 0 69 553 0 0 622
% 35 8.8 87.6 0.0 0.0 100.0 0.0 111 88.9 0.0 0.0 100.0
Yaslilik, eksiklik demektir. Yaslilik, yalnizlik demektir.
Erkek Say1 9 87 159 0 0 255 49 196 10 0 0 255
% 35 34.1 62.4 0.0 0.0 100.0 19.2 76.9 39 0.0 0.0 100.0
Kadin Say1 10 143 214 0 0 367 107 248 12 0 0 367
% 27 39.0 58.3 0.0 0.0 100.0 29.2 67.6 33 0.0 0.0 100.0
Toplam Say1 19 230 373 0 0 622 156 444 22 0 0 622
% 3.1 37.0 60.0 0.0 0.0 100.0 25.1 714 35 0.0 0.0 100.0
Yaslilik, muhtaglik demektir. Yaslilik, aileye ve topluma yiik olmak demektir.
Erkek Say1 131 117 7 0 0 255 11 207 37 0 0 255
% 514 459 27 0.0 0.0 100.0 43 81.2 145 0.0 0.0 100.0
Kadin Say1 194 165 8 0 0 367 22 306 39 0 0 367
% 529 45.0 22 0.0 0.0 100.0 6.0 834 106 0.0 0.0 100.0
Toplam Say1 325 282 15 0 0 622 33 513 76 0 0 622
% 52.3 45.3 24 0.0 0.0 100.0 53 825 122 0.0 0.0 100.0

kotii yan1”, kadin yaglilara da sorulmus
ve Cizelge 3’te yaslilarin bu ifadeyle

ilgili goriiglerine yer verilmistir.
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Cizelge 3. Kadin ve erkek yaghlarin yasliligin en giizel ve en kotii yani ile ilgili diigiinceleri

Kadin Yagli Olmanin En Giizel Yani

Erkek Yaglt Olmanin En Giizel Yani

Tbadete zaman ayirabilmek, obiir diinyaya hazirlanabilmek.

Tbadete zaman ayirabilmek, obiir diinyaya hazirlanabilmek.

Cocuklarinin istikbalini kazandurip onlarin iyi giinlerini gormek.

Cocuklarinin iyi giinlerini gormek.

Torun sahibi olmak, torun sevmek.

Torun sahibi olmak, torun sevmek.

Cocuklarinin yaninda rahat kalabilmek, onlar: bagina toplayabilmek.

Rahatlik, maddi sorumluluklarin azalmas:.

Sosyal iliskilerini devam ettirebilmek.

Ozgiirliik, kararlanint istedigi gibi verebilmesi.

Tecriibeleriyle genglere faydali olmak.

Tecriibeleriyle genglere faydali olmak (Olgunluk).

Cocuklarindan ve genclerden saygi gormek.

Cocuklarindan ve genglerden saygi gormek.

Ozgiirliik, sorumluluklarin azalmas:.

Giizel yan1 yok.

Giizel yant yok.

Islerini yapabilme bakimindan erkeklerden daha bagimsiz olmak.

Kadin Yagli Olmanin En K otii Yani

Erkek Yagli Olmanin En Kdtii Yan

Saglik sorunlarinin artmast.

Saglik sorunlarinin artmas.

Islerini yapamaz hale gelmek / giicsiizliik.

Eskisi gibi soziiniin dinlenmemesi, otorite kaybi.

Her isten elini gekmek.

Insan iliskilerinin azalmast, yalnizlik, kimsesizlik.

Ekonomik problemleri gozememek.

Her isten elini gekmek, egine bile yardimei olamaz hale gelmek.

Muhtag olmak, elden ayaktan diigmek.

Kendine yeterli olamamak, sorunlarin: kizina bile soyleyememek.

Yalnizlik, kimsesizlik, caresizlik.

Is goremez hale gelmek, muhtaghk, giicsiizlik.

Egitim eksikligine bagli olarak ihtiyaglarini kargilamada zorlanmak.

Herkesin yaninda rahat kalamamak.

Soz hakki olmamast, sayg: ve deger gormemek.

Ekonomik yetersizlik.

Evladinin, akranlarinin, akrabalaninin 6limini gormek.

Caresizlik, amagsizlik.

Cocuklarinin hasretini gekmek zorunda kalmak.

Evladinin, akranlarinin, akrabalarinin 6lamiini gormek.

SONUC

Demografik doniisiim siirecinde
olan Tiirkiye’de kentlesme, kirdan kente
go¢ ve yash nifusun agirhikli olarak
kirsal bolgelerde kalmasi gibi sebepler;
kirsal yaslanma konusunun onemini ve
bu konuyla ilgili arastirma yapma
ihtiyacin1 ortaya ¢ikarmaktadir. Kirsal
alanda  yasayan  yaghlar;  sosyal
olanaklardan uzak olmalari, sosyal
hizmetler ve saglik hizmetlerinden
yeterince faydalanamamalar1 nedeniyle
kentte yasayan yaglilara gore daha
dezavantajlidir. Ayrica, kirsal alanda
yasayan erkek ve kadin yaslilarin egitim
diizeyine gore erkekler lehine farklilik
s6z konusu olup arastirma bulgularina
gore de kadin yashlarin erkek yaslilara
gore egitim diizeyi oldukca diisiik
bulunmustur. Bu da egitim bileseni
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bakimindan, kdylerdeki yash kadmnlarin
(6zellikle 85+) erkek yaslilara gore daha
dezavantajli oldugunu gostermektedir.
Baska bir ifadeyle yaslilarin cogu egitim
olanaklarina erisemedikleri icin
egitimsiz kalmaya mahkum edilmistir.
Ozellikle  kirsal  kesimde  egitim
olanaklarindan mahrum kalan ve
gencken bir meslek sahibi olamayan
kadinlar; yaslandiklarinda da herhangi
bir ekonomik  gilivenceye  sahip
olamadigr icin ekonomik bakimdan
zorluk yasamakta; dolayisiyla
cocuklarina, akrabalarina veya sosyal
yardimlara muhtag kalmaktadir.
Bulgulara goére ekonomik bakimdan
yasanan zorluklarin yani sira 6zellikle de
kadin  yashlarin  saghk  sorunu
bakimindan da dezavantajli oldugu
soylenebilir. Saglik sorunu ve ekonomik
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sorunlarin yami sira temizlik, kisisel
bakim ve wulasim sorunu, saglik
hizmetlerinin koye gelmemesi,
baskalarima muhta¢ olma, vd. sorunlar;
yaslilarin yasam kalitesini ve yashlik
algisini olumsuz etkilemektedir.
Dolayisiyla arastirma  kapsamindaki
yashlarin, yas gruplart (6zellikle ileri
yastakilerin)  ve  cinsiyete  gore
degismekle birlikte, yashilik algist
genellikle olumsuz olarak belirlenmistir.
Diger yandan yashlarin yashlik algisi;
saglik durumu, gelir ve egitim diizeyi,
medeni durum ve ilk evlilik yasina gére
de degisiklik gostermektedir. Kadinlarin
erkeklere, saglik sorunu olanlarin
olmayanlara, gelir ve egitim diizeyi
diisiik olanin yiiksek olana gore yaglilik
algis1 daha olumsuzdur. Bu olumsuz
algi, yaslilara sorulan “kadin ya da erkek
yasli olmanin en kotii yan1” sorusuna
verilen cevaplardan da anlagilmaktadir.
Ornegin, kadm yasllar igin bu ifadeyle
ilgili bazi cevaplar; islerini yapamaz hale

gelmek, ekonomik  problemlerini
¢0zememek, yalmizlik, caresizlik,
yakinlarinin  vefatin1  gérmek, saygi

gormemek, muhta¢ olmak, vd. olarak
belirlenmistir. Erkek yashlar icin de
otorite  kaybi, insan iliskilerinin
azalmasi, kendine yeterli olamamak,
muhtaglik, giicsiizliik, ekonomik
yetersizlik, caresizlik, amagsizlik, vd.
olarak  belirlenmistir. ~ Dolayisiyla
arastirmada, yasamdaki olumsuzluklarin
yashlarin yashlik algisint da degistirdigi
belirlenmistir.  Yashlarin ~ olumsuz
yashlik algisin1 degistirebilmek i¢in
geng kusaklarla iletisimlerini
giiclendirmek, onlar1 sosyal ve egitsel
aktivitelere ~ yoOnlendirmek,  onlara
sorumluluk verilerek yasam deneyimi ve
bilgi birikimlerinin yam sira iiretim
kapasitelerinden yararlanabilecek
ortamlar olusturmak, 6zetle yagllara ise
yaradiklar1 hissini yasatacak eylemlerle
onlar1 hayata dahil etmek gerekmektedir.
Bunlar i¢in de Devletin  tiim
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kurumlarinin,  Universitelerin,  sivil
toplum Orgiitlerinin, aile {iyelerinin,
bagka bir ifadeyle tiim toplumun
harekete gegmesi gerekmektedir. Clinki,
her bir yaglinin vefatiyla hayat tecriibesi
ve Dbilgi birikimiyle bir tarih de
silinmektedir. Dolayisiyla onlar sagken
onlarin hayatim1  kolaylastiracak ve
yasamlarint anlamli kilacak her tiirli
ihtiyaglarin1 karsilamak ic¢in toplumun
tim unsurlarinin 1§ birligine ihtiyag
duyulmaktadir.  Ayrica  toplumsal
yaslanma, iilkemizde son yillarda fark
edilen ve yeterli hazirlik yapilmayan bir
konu oldugu i¢in bu alanda kapsamh
politikalarin ~ belirlenmesine  ihtiyag
vardir. Dolayistyla yaslilara yonelik
politikalarin olusturulmasinda, yashlarin
cok boyutlu sorunlariin ve
ihtiyaclariin  belirlenmesi de G6nem
tagimaktadir. Bu yiizden, 6zellikle kirsal
alanda yasayanlar olmak ilizere tiim
yaslilarin sorunlarini belirleyecek farkli
disiplinlerin bilimsel ¢alismalarina ve

yol gostericiligine ithtiyag
bulunmaktadir.
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Abstract

This article includes new species, new subspecies, new records and new records for provinces added to
the fauna of Turkey Chrysomelidae since 2014. This study, It has been prepared by considering the publications
of researchers who have contributed to the Turkish Chrysomelidae fauna since 2014. Since 2014, Turkish and
foreign researchers have added a total of 15 new species (Labidostomis (Labidostomis) leonardii sp. nov.,
Bruchidius planicornis sp. nov., Luperus doeberli n. sp., Cryptocephalus (Cryptocephalus) cilicius n. sp.,
Rhodopaea heinzi sp.n. Scelolyperus perreus Bezdék sp. nov., Chrysolina (Lopatinica) kabalaki sp. n., Cheilotoma
cankiriensis spec. nov., Labidostomis atkaracalarica sp. nov., Hydrothassa (Agrostithassa) anatolica sp. nov.,
Argopus circumaedeagus sp. nov., Cassida alidagiense sp. nov.; Aphthona harputensis sp. nov.; Phyllotreta
bilgeae sp. nov.; Phyllotreta aygulae sp. nov.) 18 new registrations and 2 new record subspecies (Cryptocephalus
rugicollis otomana sub sp. n., Chrysolina (Chalcoidea) sanguineocincta pinarbasiense subsp. nov.) to the
Chrysomelidae fauna in Turkey. As a result, with the contributions of Turkish and foreign researchers, 4 new
species belonging to the Alticinae subfamily; 1 new species belonging to Bruchinae subfamily; 1 new species
belonging to Cassidinae subfamily; 3 new species and 1 subspecies belonging to subfamily Chrysomelinae; 3 new
species belonging to the subfamily Clytrinae; 2 new species belonging to Galerucinae subfamily and 1 new species
belonging to Eumolpinae subfamily have been added to the Turkish Chrysomelidae fauna. The number of
subfamily species increased with new species and new subspecies on 7 subfamilies. Which researcher contributed
to the Chrysomelidae fauna of Turkey which study is seen in the tables given in our study.
Keywords: Chrysomelidae, new species, new records, Turkish Fauna and Turkey
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INTRODUCTION

The family Chrysomelidae is one of
the most important and species-rich
families of the order Coleoptera (Kismali,
1973; Lopatin, 1977). The family
Chrysomelidae is represented all over the
world by more than 38000 species and 2500
genera belonging to 19 subfamilies (Seeno
& Wilcox, 1982). The members of the
Chrysomelidae family, which has a
worldwide distribution outside the Arctic
region, are represented by 3500 species in
560 genera in the Palearctic region and 930
species in 91 genera in Turkey. (Riley et al.,
2002; Aslan et al., 2014; Aslan & Alkan,
2015; Bal et al., 2016b; Ekiz et al., 2013;
Lobl & Smetana, 2010; Ozdikmen et al.,
2014; Ozdikmen &Bal, 2016). Turkey is
one of the countries with the richest
biodiversity in Europe and the Middle East
and ranks ninth in terms of biodiversity in
the European continent. (Ozhatay et.
al.,2003).We reach the lists of species
related to the Turkish Chrysomelidae fauna
collectively from the studies of Ekiz et all.
in 2013 and Ozdikmen et all. in 2014 (Ekiz
et. al, Ozdikmen, H.,2014a; Ozdikmen H.,
2014b; Ozdikmen et al., 2014; Ozdikmen &
Kaya, 2014; Ozdikmen & Mercan, 2014;
Ozdikmen & Cihan, 2014; Ozdikmen &
Ozbek, 2014; Ozdikmen & Kavak, 2014;
Ozdikmen & Topcu, 2014). Since that date,
various fauna-related studies have been
carried out at the subfamily level or by
giving a field of study, and no collective
checklist has been given related to them. In
this study, new species, new subspecies,
new records for Turkey and new records for
provinces are included in  the
Chrysomelidae fauna of Turkey after 2014.
Over the years, we can easily see that the
number of studies on the Chrysomelidae
family has increased in our country. Turkish
researchers who have contributed to the
Turkish Chrysomelidae fauna since 2014,
Ali GOK, Ali NAFIZ EKIZ, Aygin
YILMAZ, Baran ASLAN, Cemil YETKIN,
Didem CORAL SAHIN, Ebru GUL
ASLAN, Ebru UNAL, Ergin
TURANTEPE, Esat PEHLIVAN, Fatma
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BAYRAM, Gamze KAYA, Halil BOLU,
Hiiseyin OZBEK, Hiiseyin SENDIKMEN,
Kadir BOSTAN, Kiibra ALKAN, Medine
BASAR, Meltem KAVAK, Naciye
CIHAN, Naciye NUR TOPCU, Neslihan
BAL, Nihal MERCAN, Ozgiir Durmus
Kaya, Serdar TEZCAN, Tiilin KILIC and
Yusuf KARSAVURAN. Foreign
researchers who have contributed to the
Turkish Chrysomelidae fauna since 2014;
Alex DELOBEL, Elisabeth GEISER,
Franck DUHALDEBORDE, Gloria
BASTAZO, HORST KIPPENBERG, Jan
BEZDEK, Jose MIQUEL VELA, Klaus-
Wemer ANTON, Lev. NIKANDROVICH.
MEDVEDEV, Matthias SCHOLLER and
Renato REGALIN.

MATERIAL and METHOD

This study, It has been prepared by
considering the publications of researchers
who have contributed to the Turkish
Chrysomelidae fauna since 2014. We reach
the lists of species related to the Turkish
Chrysomelidae fauna collectively from the
studies of Ekiz et al. in 2013 and Ozdikmen
et al. in 2014 (Ekiz et. al, 2013; Ozdikmen,
H., 2014a; Ozdikmen H., 2014b; Ozdikmen
et al, 2014; Ozdikmen & Kaya, 2014;
Ozdikmen & Mercan, 2014; Ozdikmen &
Cihan, 2014; Ozdikmen & Ozbek, 2014;
Ozdikmen & Kavak, 2014; Ozdikmen &
Topgu, 2014). The studies up to the present
have been researched and examined, and
the new species added to the fauna, new
subspecies, new records, new records for
the provinces, and the necessary
information about the researcher group and
the article are presented in tables.

RESULTS

The studies contributing to the
Chrysomelidae fauna of Turkey are given
below in order of date.
1.Turkish Researchers Who Have
Contributed To The Chrysomehdae
Fauna Of Turkey Since 2014
1.1.Baran ASLAN, Fatma BAYRAM
and Ebru GUL ASLAN, 2014
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In 2015, Aslan B., Bayram and province with their study. This is included
Aslan, E. G. provided new record for Aydin in table 1 below.

Tablel. Contributions to the Chrysomelidae fauna with the study
First Record of the Flea Beetle Psylliodes wrasei Leonardi and Arnold (Chrysomelidae:
Galerucinae: Alticini) in Turkey: A Promising Biological Control Agent for Hoary Cress,
Lepidium draba L. (Brassicaceae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Alticinae Spinola, 1844 Psylliodes wrasei It has been recorded for the

first time from southwest
Turkey (Aydin province)

Leonardi and Arnold, 1995

1.2. Fatma BAYRAM and Ebru GUL their study. This is included in table 2
ASLAN, 2015 below.

In 2015, Bayram and Aslan provided new

record for Aydin province and Turkey with

Table 2.Contributions to the Chrysomelidae fauna with the study
Comparation of Alticini (Coleoptera: Chrysomelidae: Galerucinae)
species diversity in different habitats selected from Bafa Lake Natural Park (Aydin) basin
with a new record for Turkish fauna

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Alticinae Spinola, 1844 Longitarsus aeruginosus It has been recorded
(Foudras, 1860) for the first time from
Turkey (Aydin
province)
1.3. Ebru GUL ASLAN and Kiibra their study. These are included in table 3

ALKAN, 2015 below.
In 2015, Aslan and Alkan provided new
record for 1sparta province and Turkey with

Table 3.Contributions to the Chrysomelidae fauna with the study
The Alticini (Coleoptera: Chrysomelidae: Galerucinae) fauna of Davraz Mountain (Isparta):
comments on host plant and altitude preferences with two new records for Turkish fauna

STATUS OF THE
SPECIES
It has recorded for the

FAMILY SPECIES/SUBSPECIES

Alticinae Spinola, 1844

Longitarsus brunneus
(Duftschmidt, 1825)

first time in Turkey
(Isparta province)

Psylliodes laticollis
Kutschera, 1864

It has recorded for the
first time in Turkey
(Isparta province)

1.4.Baran ASLAN, Aycin YILMAZ,
Fatma BAYRAM and Ebru GUL

ASLAN, 2015

In 2015, Aslan B.,Yilmaz, Bayram and
Aslan, E. G. provided new record for

Burdur province with their study. These are
included in table 4 below.
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Table 4.Contributions to the Chrysomelidae fauna with the study

Contributions To The Insect Fauna Of Burdur Province (Turkey) In Terms Of
Hydrophilidae, Helophoridae And Chrysomelidae(Coleoptera) With Chorotype Analyses

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Phyllotreta atra (Fabricius, 1775)

It has been recorded for the first
time from Burdur province.

Phyllotreta erysimi Weise, 1900

It has been recorded for the first
time from Burdur province.

Phyllotreta fornuseki Cizek, 2003

It has been recorded for the first
time from Burdur province.

Phyllotreta maculicornis Pic, 1906

It has been recorded for the first
time from Burdur province.

Phyllotreta nigripes (Fabricius, 1775)

It has been recorded for the first
time from Burdur province.

Phyllotreta variipennis (Boieldieu, 1859)

It has been recorded for the first
time from Burdur province.

Phyllotreta vittula (Redtenbacher, 1849)

It has been recorded for the first
time from Burdur province.

Aphthona pygmaea (Kutschera, 1861)

It has been recorded for the first
time from Burdur province.

Longitarsus aeneicollis
(Faldermann, 1837)

It has been recorded for the first
time from Burdur province.

Longitarsus karlheinzi
Warchalowski, 1972

It has been recorded for the first
time from Burdur province.

Longitarsus longipennis
Kutschera, 1863

It has been recorded for the first
time from Burdur province.

Longitarsus reichei (Allard, 1860)

It has been recorded for the first
time from Burdur province.

Longitarsus succineus (Foudras, 1860)

It has been recorded for the first
time from Burdur province.

Altica ancyrensis (Weise, 1897)

It has been recorded for the first
time from Burdur province.

Chaetocnema arenaceae
(Allard, 1860)

It has been recorded for the first
time from Burdur province.

Chaetocnema breviuscula
(Faldermann, 1837)

It has been recorded for the first
time from Burdur province.

Chaetocnema concinna
(Marsham, 1802)

It has been recorded for the first
time from Burdur province.

Chaetocnema conducta
(Motschulsky, 1838)

It has been recorded for the first
time from Burdur province.

Chaetocnema coyei
(Allard, 1863)

It has been recorded for the first
time from Burdur province.

Psylliodes circumdata
(Redtenbacher, 1842)

It has been recorded for the first
time from Burdur province.

Alticinae Spinola, 1844

Psylliodes cuprea
(Koch, 1803)

It has been recorded for the first
time from Burdur province.

Psylliodes isatidis Heikertinger, 1912

It has been recorded for the first
time from Burdur province.

Psylliodes ozisiki
Leonardi et Arnold, 1995

It has been recorded for the first
time from Burdur province.

Psylliodes tricolor
Weise, 1888

It has been recorded for the first
time from Burdur province.

Psylliodes vindobonensis
Heikertinger, 1914

It has been recorded for the first
time from Burdur province.

Crepidodera aurata
(Marsham, 1802)

It has been recorded for the first
time from Burdur province.

Podagrica malvae(llliger, 1807)

It has been recorded for the first
time from Burdur province.

1.5. Ismail SEN, 2015

In 2015, Sen provided new species for Van
province with his study. This is included in
table 5 below.
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Table 5.Contributions to the Chrysomelidae fauna with the study
A new species of the genus Chrysolina Motschulsky, 1860 from Turkey
(Coleoptera: Chrysomelidae: Chrysomelinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES

Chrysomelinae Latreille, 1802 Chrysolina (Lopatinica) kabalaki sp. n. New species (Van Province)

1.6. Hiiseyin OZDIKMEN, Didem In 2015, Ozdikmen, Coral Sahin and Yetkin

CORAL SAHIN and CEMIL YETKIN, provided new record for Sanliurfa province

2015 with their study. This is included in table 6
below.

Table 6.Contributions to the Chrysomelidae fauna with the study
New Records of Subgenus Paradiachalcoidea Daccordi, 1978 and Chrysolina Dohrnii
(Fairmaire, 1865) For Turkey (Chrysomelidae: Chrysomelinae: Chrysolina)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Chrysomelinae Latreille, 1802
Chrysolina (Paradiachalcoidea) dohrnii It has been recorded for the
dohrnii first time from Turkey

(Sanhurfa province)

1.7. Hiiseyin OZDIKMEN and Neslihan with their study. These are included in table
BAL, 2016 7 below.

In 2016, Ozdikmen and Bal provided new

species and new record for Cankir1 province

Table 7.Contributions to the Chrysomelidae fauna with the study
A New Species Of Cheilotoma Chevrolat From Turkey With An Updated List (Coleoptera:
Chrysomelidae: Clytrinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE SPECIES
Clythrinae Kirby, 1837 Cheilotoma cankiriensis spec. nov. New species (Cankir1 Province)
Cheilotoma beldei Kasap, 1984 It has been recorded for the first
time from Cankir1 province.

1.8. Neslihan BAL, Hiiseyin and Turkey with their study. These are
OZDIKMEN and Suat KIYAK, 2016 included in table 8 below.

In 2016, Bal, Ozdikmen and Kiyak

provided new record for Cankir1 province

Table 8.Contributions to the Chrysomelidae fauna with the study

A New Record To The Genus Pachnephorus Chevrolat Of Turkey (Chrysomelidae:
Eumolpinae)
FAMILY SPECIES/SUBSPECIES STATUS OF THE SPECIES
Eumolpinae Hope, 1840 Pachnephorus corinthius It has been firstly recorded for
Fairmaire, 1862 Turkey (Cankiri province)
Pachnephorus villosus It has been recorded for the first
(Duftschmid, 1825) time from Cankiri Province.
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1.9. Hiiseyin OZDIKMEN, Neslihan
BAL and Suat KIYAK, 2016
In 2016, Ozdikmen, Bal and Kiyak

new records for various provinces with their
study. These are included in table 9 below.

provided new species for Cankir1 province,

Table 9.Contributions to the Chrysomelidae fauna with the study

The Genus Labidostomis Germar Of Turkey With A New Species And A New Record
(Coleoptera: Chrysomelidae: Clytrinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Clythrinae Kirby, 1837 Labidostomis atkaracalarica sp. nov. New species
(CankiriProvince)

Labidostomis asiatica
Faldermann, 1837

It has been recorded for the
first time from Cankar1
province.

Labidostomis basanica
Sahlberg, 1913

It has been recorded for the
first time from Cankir1 and
Gaziantep provinces and
thereby Western half of
Anatolia

Labidostomis beckeri
Weise, 1881

It has been recorded for the
first time from Bartin,
Diizce and Zonguldak
provinces and thereby

Western half of Anatolia

Labidostomis brevipennis
Faldermann, 1837

It has been recorded for the
first time from Cankar,
Hakkari and Konya
provinces and thereby
Western half of Anatolia

Labidostomis decipiensFaldermann, 1837

It has been recorded for the
first time from Cankir1 and
Kayseri provinces

Labidostomis diversifrons
Lefevre, 1872

It has been recorded for the
first time fromCankir1
province.

Labidostomis karamanica
Weise, 1900

It has been recorded for the
first time from Ankara,
Cankar1 and Kayseri
provinces.

Labidostomis kaszabi Medvedev, 1962

It has been recorded for the
first time from Isparta
province.

Labidostomis longimana
(Linnaeus, 1760)

It has been recorded for the
first time from Cankiri
province.

Labidostomis maculipennis
Lefévre, 1870

It has been recorded for the
first time from Cankar1

province.
Labidostomis medvedevi It has been firstly recorded
Warchalowski, 1985 for Turkey

(Ispartaprovince).

Clythrinae Kirby, 1837

Labidostomis mesopotamica
Heyden, 1886

It has been recorded for the
first time from Cankir1 and
Sanhurfaprovinces

Labidostomis oertzeni Weise, 1889

It has been recorded for the
first time from Kayseri
province.

Labidostomis pallidipennis
(Gebler, 1830)

It has been recorded for the
first time from Cankir1
province.
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Labidostomis peregrina Weise, 1900

It has been recorded for the
first time from Burdur
province.

Labidostomis rufa
(Waltl, 1838)

It has been recorded for the
first time from Cankir1
province.

Labidostomis sulcicollis
(Lacordaire, 1848)

It has been recorded for the
first time from Cankar1
province.

1.10. Ebru GUL ASLAN and Medine

BASAR, 2016

below.

In 2016, Aslan and Basar provided new
record for Antalya province and Turkey

with their study. This is included in table 10

Table 10.Contributions to the Chrysomelidae fauna with the study

Flea beetles collected from olive trees of Antalya Province, including the first record of the
monotypic genus Lythraria Bedel, 1897 (Coleoptera: Chrysomelidae) for Turkey

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Lythraria salicariae
(Paykull, 1800)

It has been recorded for the first

time from Turkey (Antalya
province)

1.11. Hiiseyin OZDIKMEN, Didem
CORAL SAHIN and Neslihan BAL,

2017

In 2017, Ozdikmen, Coral Sahin and Bal
provided new

record for Zonguldak

province and Turkey with their study. This
is included in table 11 below.

Table 11.Contributions to the Chrysomelidae fauna with the study

New Food Plants And New Records Of Two Species Of Epitrix Foudras in Turkey
(Chrysomelidae: Galerucinae: Alticini)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Epitrix hirtipennis
(Melsheimer, 1947)

It has been recorded for the first
time from Turkey (Zonguldak
province)

1.12.

Hiiseyin OZDIKMEN, Didem
CORAL SAHIN and Neslihan BAL, 2017

In 2017, Ozdikmen, Coral Sahin and Bal
provided new record for various provinces

and Turkey with their study. These are
included in table 12 below.

Table 12.Contributions to the Chrysomelidae fauna with the study

Phyllotreta Chevrolat in Turkey With A New Record (Chrysomelidae: Galerucinae: Alticini)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Phyllotreta araxicola
lablokoff-Khnzorian, 1968

It has been firstly recorded for
Turkey (Cankir1 province)

Phyllotreta astrachanica
Lopatin, 1977

It has been recorded for the first
time from Bartin Province.

Phyllotreta atra
(Fabricius, 1775)

It has been recorded for the first
time fromAfyon,Bartin, Cankiri,
Karaman and Zonguldak
Provinces.

Phyllotreta caucasicola
Heikertinger, 1941

It has been recorded for the first
time from Cankir1 Province.
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Phyllotreta corrugata
Reiche & Saulcy, 1858

It has been recorded for the first
time from Cankir1 and Sanhurfa
Provinces.

Phyllotreta cruciferae (Goeze, 1777)

It has been recorded for the first
time from Bartin and Zonguldak
Provinces.

Phyllotreta diademata
Foudras, 1860

It has been recorded for the first
time from Bartin Province.

Phyllotreta erysimi erysimi
Weise, 1900

It has been recorded for the first
time from Bartin, Cankir1 and
Kayseri Provinces.

Phyllotreta fallaciosaHeikertinger, 1941

It has been recorded for the first
time from Ankara and Kayseri
Provinces.

Phyllotreta lativittata Kutschera, 1860

It has been recorded for the first
time from Bartin and Zonguldak
Provinces.

Phyllotreta nemorum (Linnaeus, 1758)

It has been recorded for the first
time from Bartin and Cankiri
Provinces.

Phyllotreta nigripes nigripes
(Fabricius, 1775)

It has been recorded for the first
time fromAfyon,Bartin, Bolu and
Cankar1 provinces.

Phyllotreta nodicornis (Marsham, 1802)

It has been recorded for the first
time from Cankir1 province.

Phyllotreta ochripes (Curtis, 1837)

It has been recorded for the first
time from Zonguldak Province.

Phyllotreta pontoaegeica Gruev, 1982

It has been recorded for the first
time from Cankar1 Province.

Phyllotreta procera (Redtenbacher, 1849)

It has been recorded for the first
time from Cankir1 Province.

Phyllotreta punctulata (Marsham, 1802)

It has been recorded for the first
time fromAnkara,Bartin and
Cankir1 Province.

Phyllotreta striolata (Illiger, 1803)

It has been recorded for the first
time from Zonguldak Province.

Phyllotreta undulata (Kutschera, 1860)

It has been recorded for the first
time fromAnkara,Bartin,
Cankiri, Kayseri and Zonguldak
Provinces.

Phyllotreta variipennis variipennis
(Boieldieu, 1859)

It has been recorded for the first
time from Bartin, Karaman and
Zonguldak Provinces.

Phyllotreta weiseana Jakobson, 1901

It has been recorded for the first
time Kayseri Province.

1.13. Hiiseyin OZDIKMEN, Didem
CORAL SAHIN, 2017

below.

In 2017, Ozdikmen and Coral Sahin
provided new speciesfor Ankara province

with their study. This is included in table 13

Table 13.Contributions to the Chrysomelidae fauna with the study

Alticini)

A New Species, Phyllotretabilgeae sp. nov., from Turkey (Chrysomelidae: Galerucinae:

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Phyllotreta bilgeae sp. nov.

New species (Ankara Province)

729




1.14. Hiiseyin OZDIKMEN, Didem
CORAL SAHIN and Neslihan BAL,

2017

MAS JAPS7(3): 722-762, 2022

In 2017, Ozdikmen, Coral Sahin, and Bal
provided new speciesfor Ankara, Bartin and

Cankir1 provinces with their study. This is
included in table 14 below.

Table 14.Contributions to the Chrysomelidae fauna with the study

A New Species Of Phyllotreta Chevrolat from Turkey (Chrysomelidae: Galerucinae: Alticini)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Phyllotreta aygulae sp. nov.

New species (Bartin, Ankara,
Cankir1 Provinces)

1.15.Neslihan BAL, Hiiseyin

OZDIiKMENand Suat KIYAK, 2018

and Turkey with their study. These are

In 2018, Ozdikmen, Bal, and Coral Sahin
provided new records for Cankir1 province

included in table 15 below.

Table 15.Contributions to the Chrysomelidae fauna with the study

Thirty New Leaf Beetles For The Fauna Of Cankir1 Province in Turkey (Chrysomelidae)

FAMILIES

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Chrysomelinae Latreille, 1802

Chrysolina didymata didymata
(L. G. Scriba, 1791)

It has been new record for Cankir1
province and hereby
WesternBlack Sea region of
Turkey.

Chrysolina halysa Bechyné, 1950

It has been recorded for the first
time from Cankar1 Province.

Chrysolina orientalis orientalis
(Olivier, 1807)

It has been recorded for the first
time from CankiriProvince.

Chrysolina gypsophilae (Kiister, 1845)

It has been recorded for the first
time from Cankir1 Province.

Chrysolina chalcites (Germar, 1824)

It has been recorded for the first
time from Cankar1 Province.

Chrysolina pseudolurida (Roubal, 1817)

It has been recorded for the first
time from CankiriProvince.

Chrysomela populi Linnaeus, 1758

It has been recorded for the first
time from Cankir1 Province.

Entomoscelis adonidis (Pallas, 1771)

It has been recorded for the first
time from CankiariProvince.

Entomoscelis suturalis Weise, 1882

It has been recorded for the first
time from Cankir1 Province.

Leptinotarsa decemlineata (Say, 1824)

It has been recorded for the first
time from Cankir1 Province.

Neophaedon pyritosus (Rossi, 1792)

It has been recorded for the first
time from Cankar1 Province.

Plagiodera versicolora
(Laicharting, 1781)

It has been recorded for the first
time from Cankir1 Province.

Prasocuris junci(Brahm, 1790)

It has been recorded for the first
time from CankiriProvince.

Clythrinae Kirby, 1837

Clytra atraphaxidis atraphaxidis
(Pallas, 1773)

It has been recorded for the first
time from Cankar1 Province.

Clytra novempunctata Olivier, 1808

It has been recorded for the first
time from Cankar1 Province.

Clytra valeriana valeriana Ménétriés,
1832

It has been new record for Cankiri
province and hereby Black Sea
region of Turkey.

Clytra bodemeyeri Weise, 1900

It has been new record for Cankir1
province and hereby Black Sea
region of Turkey.
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Coptocephala destinoi Fairmaire, 1884

It has been recorded for the first
time from CankiriProvince.

Coptocephala gelberi Gebler, 1841

It has been new record for Cankir1
province and hereby
WesternBlack Sea region of
Turkey.

Criocerinae Latreille, 1804

Crioceris duodecimpunctata
(Linnaeus, 1758)

It has been new record for Cankiri
province and hereby
WesternBlack Sea region of
Turkey.

Oulema melanopus (Linnaeus, 1758)

It has been recorded for the first
time from Cankar1 Province.

Donaciinae Kirby, 1837

Donacia bicolora Zschach, 1788

It has been recorded for the first
time from Cankir1 Province.

Galerucinae Latreille, 1802

Calomicrus apicalis Demaison, 1891

It has been recorded for the first
time from Cankar1 Province.

Exosoma flavipes (Heyden, 1878)

It has been recorded for the first
time from Cankir1 Province.

Exosoma neglectum Mohr, 1968

It has been recorded for the first
time from Cankir1 Province.

Galeruca armeniaca Weise, 1886

It has been new record for
Cankariprovince and hereby
Central Anatolian region of

Turkey.

Galeruca spectabilis orientalis
(Osculati, 1844)

It has been recorded for the first
time from Cankir1 Province.

Galeruca tanaceti tanaceti
(Linnaeus, 1758)

It has been recorded for the first
time from Cankir1 Province.

Galerucella calmariensis
(Linnaeus, 1767)

It has been new record for Cankir1
province and hereby Central
Anatolian region of Turkey.

Xanthogaleruca luteola
(O. F. Miiller, 1766)

It has been recorded for the first
time from Cankir1 Province.

1.16. Hiiseyin OZDIKMEN, Neslihan
BAL and Didem CORAL SAHIN, 2018

In 2018, Ozdikmen, Bal, and Coral Sahin
provided new recordsfor Cankir1 province

and Turkey with their study. These are
included in table 16 below.

Table 16. Contributions to the Chrysomelidae fauna with the study

Alticini)

New Flea Beetles Records Of Aphthona Chevrolat in Turkey (Chrysomelidae: Galerucinae:

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE
SPECIES

Alticinae Spinola, 1844

Aphthona atrocaerulea
(Stephens, 1831)

It has been the new records for
Cankiri and Kayseri
provinces and hereby Western
Black Sea Region and
Central Anatolian Region of
Turkey, and the second

record for fauna of Turkey.

Aphthona kuntzei Roubal, 1931

It has been recorded for the
first time from Cankiri
Province

Aphthona nigriceps Redtenbacher, 1842

It has been the new records
for Cankar1 and Kayseri
provinces and hereby
Western Black Sea Region

Aphthona nigriscutis Foudras, 1860

It has been the new records
for Cankar1 province and
hereby Western Black Sea
Region
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Aphthona pallida (Bach, 1859) It has beenfirstly recorded
for Turkey (Cankiri
province)
1".17. Neslihan BAL, Hiiseyin In 2018, Bal, Ozdikmen, Coral Sahin and
OZDIiKMEN, Didem CORAL SAHIN Kiyakprovided new recordsfor Cankirt and
and Suat KIYAK, 2018 Kayseri provinceswith their study. These

are included in table 17 below.

Table 17. Contributions to the Chrysomelidae fauna with the study
Rare Flea Beetles Records For The Fauna Of Turkey From Cankir1 Province
(Chrysomelidae: Galerucinae: Alticini)

FAMILY SPECIES/SUBSPECIES STATUS OF THE SPECIES
Alticinae Spinola, 1844 Aeschrocnemis serbica (Kutschera, 1860) It has been the new records for
Cankiri province as the fourth
province from Turkey and hereby
Western Black Sea region of
Turkey.
Crepidodera lamina (Bedel, 1901) It has been the new records for
Cankiri province as the fourth
province from Turkey and hereby
Western Black Sea region of
Turkey.

Dibolia depressiuscula Letzner, 1847 It has been the new records for
Cankar1 province as the sixth
province from Turkey and hereby
Western Black Sea region of
Turkey.

Chaetocnema arida Foudras, 1860 It has been the new records for
Cankar1 province as the third
province from Turkey and hereby
Western Black Sea and Central
Anatolian regions of Turkey.
Longitarsus australis It has been the new records for

(Mulsant & Rey, 1874) Cankar province as the third
province from Turkey and hereby
Black Sea region of Turkey.

Longitarsus hermonensisFurth, 1979 It has been the new records for
Cankar province as the fifth

province from Turkey and hereby
Western Black Sea region of

Turkey.
Longitarsus kopdagiensis It has been the new records for
Gruev & Aslan, 1998 Cankar1 province as the third

province from Turkey and hereby
Western Black Sea and Central
Anatolian regions ofTurkey.
Longitarsus reichei (Allard, 1860) It has been the new records for
Cankar1 province as the third
province from Turkey and hereby
Western Black Sea and Central
Anatolian regions of Turkey.
Longitarsus scutellaris It has been the new records for
(Mulsant & Rey, 1874) Cankar1 province as the fourth
province from Turkey and hereby
Western Black Sea region of
Turkey
Longitarsus aubozaorum Biondi, 1997 It has been the new records for
Cankar province as the third
province from Turkey and hereby
Black Sea region of Turkey.
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Moreover, they are the second
record for Turkey in after 21
years.

M. chrysanthemi chrysanthemi
(Koch, 1803)

It has been the new records for
Cankar1 province and hereby
Western Black Sea region of
Turkey. Moreover, this is the
second record for Turkey in after
43 years.

Psylliodes marcida (llliger, 1807)

It has been the new records for
Cankar1 province as the third
province from Turkey and hereby
Black Sea region of Turkey.

Sphaeroderma testaceum
(Fabricius, 1775)

It has been the new record for
Cankar1 province as the fourth
province from Turkey.

1.18.Didem CORAL SAHIN, Neslihan
BAL and Hiiseyin OZDIKMEN, 2018

18 below.

In 2018, Coral Sahin, Bal, and Ozdikmen
provided new records for Kayseri province

with their study. These are included in table

Table 18. Contributions to the Chrysomelidae fauna with the study

Rare Flea Beetles Records For The Fauna of Turkey From Ankara And Kayseri Provinces
(Chrysomelidae: Galerucinae: Alticini)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Dibolia timida Illiger, 1807

It has been the new records for
Kayseri province as the third
province from Turkey and hereby
Central Anatolian region of
Turkey.

Hermaeophaga ruficollis (Lucas, 1849)

It has been the new records for
Kayseri province as the fifth
province from Turkey and hereby
Central Anatolian region of
Turkey.

Longitarsus truncatellus Weise, 1890

It has been the new records for
Kayseri province as the third
province from Turkey and hereby
Central Anatolian region of
Turkey

Psylliodes isatidis Heikertinger, 1913

It has been the new records for
Kayseri province as the fifth
province from Turkey and hereby
Central Anatolian region of
Turkey.

Psylliodes saulcyi Allard, 1867

It has been the new records for
Kayseri province as the second
province from Turkey and hereby
Central Anatolian region of
Turkey. Moreover, they are the
second records for Turkey in
after 19 vears.

Psylliodes vindobonnensis
Heikertinger, 1914

It has been the new records for
Kayseri province as the second
province from Turkey and hereby
Central Anatolian region of
Turkey. Moreover, they are the
second records for Turkey in
after 47 years.
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19 below.

In 2018, Bal, Coral Sahin and Ozdikmen
provided new recordsfor various provinces

with their study. These are included in table

Table 19. Contributions to the Chrysomelidae fauna with the study

Leaf-Mining And Tortoise Beetles Of Cankir1 And Kayseri Provinces in Turkey With New
Records (Chrysomelidae: Hispinae And Cassidinae)

FAMILIES

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Hispinae Gyllenhal, 1813

Hispa atra Linnaeus, 1767

It has been recorded for the first
time from Cankir1 Province.

Cassidinae Gyllenhal, 1813

Cassida atrata Fabricius, 1787

It has been recorded for the first
time from Kayseri Province.

Cassida brevis Weise, 1884

It is the new records
forKayseriprovince and hereby
Central Anatolian regionof
Turkey

Cassida murraea murraea
Linnaeus, 1767

It has been the new records
forCankir: province and hereby
Central Anatolian regionof
Turkey

Cassida nobilis Linnaeus, 1758

It has been recorded for the first
time from Cankir1 Province.

Cassida pannonica Suffrian, 1844

It has been recorded for the first
time from Cankir1 Province.

Cassida parvula Boheman, 1854

It has been the new record for
Kayseri province, and the second
record for Turkey in after 7
years.

Cassidinae Gyllenhal, 1813

Cassida sanguinolenta O. F. Miiller, 1776

It has been the new records
forCankir: province and hereby
Central Anatolian regionof
Turkey

Cassida sanguinosa Suffrian, 1844

It has been the new record for
Cankir1 and Kayseri provinces and
hereby Central Anatolian region of

Turkey. Also they are the second
records for Turkey in after 7 years.

Cassida stigmatica Suffrian, 1844

It has been recorded for the first
time from Cankir1 Province.

Cassida subreticulata Suffrian, 1844

It has been recorded for the first
time from Cankir1 Province.

Cassida vibex Linnaeus, 1767

It has been recorded for the first
time from Cankir1 and Kayseri
Province.

Ischyronota jordanensis Borowiec, 1986

It has been recorded for the first
time from Cankr1 Province. This
is the second record for Turkey in
after 24 years.

1.20. Ebru GUL ASLAN, 2018

In 2018, Aslan provided new recordsfor

Konya province with their study. These are
included in table 20 below.

Table 20. Contributions to the Chrysomelidae fauna with the study

of the Sultan Mountains, Turkey

Alticini (Coleoptera: Chrysomelidae) species occurring on Aksehir extensions (Konya)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Aphthona franzi Heikertinger, 1944

It has been recorded for the first
time from Konya Province.
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Aphthona nigriceps Redtenbacher, 1842

It has been recorded for the first
time from Konya Province.

Aphthona warchalowskii Fritzlar, 2001

It has been recorded for the first
time from Konya Province.

Chaetocnema conducta
(Motschulsky, 1838)

It has been recorded for the first
time from Konya Province.

Longitarsus luridus (Scopoli, 1763)

It has been recorded for the first
time from Konya Province.

Longitarsus nigrofasciatus (Goeze, 1777)

It has been recorded for the first
time from Konya Province.

Longitarsus pellucidus (Foudras, 1860)

It has been recorded for the first
time from Konya Province.

Longitarsus picicollis Weise, 1900

It has been recorded for the first
time from Konya Province.

Longitarsus succineus (Foudras, 1860)

It has been recorded for the first
time from Konya Province.

Phyllotreta atra (Fabricius, 1775)

It has been recorded for the first
time from Konya Province.

Phyllotreta vittula (Redtenbacher, 1849)

It has been recorded for the first
time from Konya Province.

Psylliodes anatolica Gék and Cilbiroglu,
2004

It has been recorded for the first
time from Konya Province.

Psylliodes isatidis Heikertinger, 1912

It has been recorded for the first
time from Konya Province.

1.21. Ali GOK and Ergin TURANTEPE, In 2019, Gok and Turantepe provided new
2019 recordsfor various provinces with their
study. These are included in table 21 below.

Table 21. Contributions to the Chrysomelidae fauna with the study

Additions to the fauna of Chrysomelidae (Coleoptera) from Hatila Valley National Park
(Artvin, Turkey), with notes on host plant preferences and zoogeographic evaluations

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844

Altica oleracea (Linnaeus, 1758)

It has been recorded for the first
time from Artvin Province.

Altica quercetorum Foudras, 1860

It has been recorded for the first
time from Artvin Province.

Aphthona rugipennis Oglogbin, 1926

It has been recorded for the first
time from Artvin Province.

Batophila rubi (Paykull, 1799)

Locality data in Turkey are
reported for the first time in this
study.

Chaetocnema scheffleri (Kutschera,
1864)

It has been recorded for the first
time from Artvin Province.

Crepidodera aurea (Geoffroy, 1785)

It has been recorded for the first
time from Artvin Province.

Epitrix pubescens (Koch, 1803)

It has been recorded for the first
time from Artvin Province.

Longitarsus anchusae (Paykull 1799)

It has been recorded for the first
time from Artvin Province.

Longitarsus aramaicus Leonardi, 1979

It has been recorded for the first
time in northern Turkey (Artvin
Province).

Longitarsus nasturtii Fabricius, 1792

It has been recorded for the first
time in northern Turkey (Artvin
Province).

Neocrepidodera ferruginea
(Scopoli, 1763)

It has been recorded for the first
time from Artvin Province.

Phyllotreta cruciferae (Goeze, 1777)

It has been recorded for the first
time from Artvin Province.

Phyllotreta undulata (Kutschera, 1860)

It has been recorded for the first
time from Artvin Province.
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Psylliodes napi (Fabricius, 1792)

It has been recorded for the first
time from Artvin Province.

Cassidinae Gyllenhal, 1813

Cassida inquinata Brullé, 1832

It has been recorded for the first
time from ArtvinProvince.

Cassida prasina Illiger, 1798

It has been recorded for the first
time from Artvin Province.

Cassida rubiginosa Miiller, 1776

It has been recorded for the first
time from Artvin Province.

Cassida vibex Linnaeus, 1767

It has been recorded for the first
time from Artvin Province.

Cassida viridis Linnaeus, 1758

It has been recorded for the first
time from ArtvinProvince.

Hypocassida cornea (Marseul, 1868)

Locality data in Turkey are
reported for the first time in this
study.

Chrysomelinae Latreille, 1802

Phratora coerulescens
Kiister, 1848

It has been recorded for the first
time from Artvin Province

Clythrinae Kirby, 1837

Smaragdina vaulogeri
(Pic, 1894)

It has been recorded for the first
time in northern Turkey (Artvin
Province).

Criocerinae Latreille, 1804

Oulema obscura
(Stephens, 1831)

It has been recorded for the first
time from Artvin Province.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus elegantulus
Gravenhorst, 1807

It has been recorded for the first
time from ArtvinProvince

Cryptocephalus sexpunctatus
(Linnaeus, 1758)

It has been recorded for the first
time from Artvin Province

Eumolpinae Hope, 1840

Bromius obscurus
(Linnaeus, 1758)

It has been recorded for the first
time from Artvin Province

Galerucinae Latreille, 1802

Galeruca circassica
Reitter, 1899

It has been recorded for the first
time from Artvin Province

Lochmaea caprea
(Linnaeus, 1758)

It has been recorded for the first
time from Artvin Province

Galerucinae Latreille, 1802

Xanthogaleruca luteola
(Miiller, 1766)

It has been recorded for the first
time from Artvin Province

Phyllobrotica elegans
Kraatz, 1866

It has been recorded for the first
time from Artvin Province

1.22. Hiiseyin OZDIKMEN, Tiilin
KILIC, Didem CORAL SAHIN and Bal provided

Neslihan BAL, 2019

In 2019, Ozdikmen, Kilig, Coral Sahin and

new species for Izmir

provincewith their study. This is included in

table 22 below.

Table 22. Contributions to the Chrysomelidae fauna with the study

A New Species Of Flea Beetle Genus Argopus Fisher Von Waldheim, 1824 From Turkey
(Chrysomelidae: Galerucinae: Alticini)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE
SPECIES

Galerucinae Latreille, 1802

Argopus circumaedeagus sp. nov.

New species (IzmirProvince)

1.23.
Hiiseyin OZDIKMEN, 2019

Didem CORAL SAHIN and

table 23 below.

In 2019, Coral Sahin and Ozdikmen

provided new

species  for

Kayseri
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Table 23. Contributions to the Chrysomelidae fauna with the study

A New Species of Hydrothassa C. G. Thomson, 1859 from Turkey (Chrysomelidae:

Chrysomelinae)

FAMILY

SPECIES/SUBSPECIES STATUS OF THE SPECIES

Chrysomelinae Latreille, 1802

Hydrothassa (Agrostithassa) anatolica sp.
nov.

New species (Kayseri Province)

1.24. Ali

KAYA, 2020

NAFIiZ EKIZ, Elisabeth
GEISER, Ali GOK and Ozgiir DURMUS

In 2020, Ekiz, Geiser, Gok and Kaya
provided new records for various provinces
and Turkey with their study. These are
included in table 24 below.

Table 24. Contributions to the Chrysomelidae fauna with the study

Donaciinae (Coleoptera: Chrysomelidae) of Turkey: Species List and New Records

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Donaciinae Kirby, 1837

Donacia aequidorsis
Jacobson, 1894

It has been firstly recorded for
Turkey

Donacia aquatica
(Linnaeus, 1758)

It has been recorded for the first time
from Ardahan and Kars Provinces.

Donacia bicolor
Zschach, 1788

It has been recorded for the first time
from Adana, Afyonkarahisar,
Karabiikand Mersin Provinces.

Donacia cinerea
Herbst, 1784

It has been recorded for the first time
from Afyonkarahisar Province.

Donacia clavipes
Fabricius, 1792

It has been recorded for the first time
from Afyonkarahisar, Bursa,
Konyaand Erzurum Provinces.

Donacia crassipes
Fabricius, 1775

It has been recorded for the first time
from Bolu Province.

Donacia kraatzi
Weise, 1881

It has been recorded for the first time
from Adana, Bitlis, Erzurum, and
TrabzonProvinces.

Donacia marginata
Hoppe, 1795

It has been recorded for the first time
from European part of
Istanbul,Afyonkarahisar and
SakaryaProvinces.

Donacia polita Kunze, 1818

It isfirstly recorded for Turkey
(Adana, Elaz1g, and Edirne

provinces)
Donacia simplex It has been recorded for the first time
Fabricius, 1775 from

Afyonkarahisar,Kahramanmaras,
Karabiik,Mersin, Sakaryaand
Erzurum Provinces.

Donacia thalassina
Germar, 1811

It has been recorded for the first time
from
Adana,ErzurumandKahramanmaras
Provinces.

Donacia tomentosa
Ahrens, 1810

It has been recorded for the first time
from Adana, Erzurum,Hakkari,
Kahramanmaras and Sanhurfa

Provinces.

Donacia vulgaris
Zschach, 1775

It has been recorded for the first time
from Kayseri Province.

Plateumaris rustica
(Kunze, 1818)

It has been firstly recorded for
Turkey (Bolu province)

Plateumaris sericea
(Linnaeus, 1760)

It has been recorded for the first time
from Bitlis,
Eskisehir,KastamonuandSakarya
Provinces.
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1.25. Ebru GUL ASLAN, Ozgiir In 2020, Aslan, Kaya and Unal provided
DURMUS KAYA, Ebru UNAL, 2020 new recordsfor various provinces with their
study. These are included in table 25 below.

Table 25. Contributions to the Chrysomelidae fauna with the study

Erzincan and Tunceli Provinces, Turkey

Contributions to the Knowledge of Leaf Beetle (Coleoptera: Chrysomelidae) Fauna in Elazig,

FAMILIES SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Alticinae Spinola, 1844 Altica ancyrensis (Weise, 1897) It has been recorded for the

first time from Erzincan
province.

Altica lythri Aubé, 1843

It has been recorded for the
first time from Erzincan and
Tunceli province.

Longitarsus aeneicolli
(Faldermann, 1837)

It has been recorded for the
first time from Tunceli
province.

Longitarsus luridus (Scopoli, 1763)

It has been recorded for the
first time from Tunceli
province.

Longitarsus nanus (Foudras, 1860)

It has been recorded for the
first time from Tunceli
province.

Longitarsus nigrofasciatus
(Goeze, 1777)

It has been recorded for the
first time from Erzincan
province.

Neocrepidoderaferruginea
(Scopoli, 1763)

It has been recorded for the
first time from Erzincan
province.

Psylliodesinflata
Reiche and Saulcy, 1858

It has been recorded for the
first time from Tunceli
province.

Psylliodes tricolorWeise, 1888

It has been recorded for the
first time from Elazig
province.

Cassidinae Gyllenhal, 1813 Hypocassida subferruginea
(Schrank, 1776)

It has been recorded for the
first time from Elazig
province.

Chrysomelinae Latreille, 1802 Chrysolina hyperici (Forster, 1771)

It has been recorded for the
first time from Elazig
province.

Chrysolina herbacea (Duftschmid, 1825)

It has been recorded for the
first time from Elazig
province.

Entomoscelis adonidis (Pallas, 1771)

It has been recorded for the
first time from Elazig
province.

Clythrinae Kirby, 1837 Clytra weisei Monros, 1953

The present study adds
Tunceli for the first time to
the distribution area of this

species.

Coptocephala unifasciata
(Scopoli, 1763)

It has been recorded for the
first time from Elazig
province.

Labidostomis brevipennis
Faldermann, 1837

It has been recorded for the
first time from Elaz1g and
Erzincan provinces.

Labidostomis cyanicornis
(Germar, 1822)

It has been recorded for the
first time from Elazig
province.
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Labidostomis lucida (Germar, 1824)

It has been recorded for the
first time from Elazig
province.

Labidostomis maculipennis
Lefévre, 1870

It has been recorded for the
first time from Elazig
province.

Labidostomis mesopotamica
Heyden, 1886

It has been recorded for the
first time from Tunceli
province.

Smaragdina scutellaris (Lefévre, 1872)

It has been recorded for the
first time from Elazig
province.

Smaragdina vaulogeri (Pic, 1895)

It has been recorded for the
first time from Elanig
province.

Tituboea macropus (llliger, 1800)

It has been recorded for the
first time from Elazig
province.

Criocerinae Latreille, 1804

Orsodacne variabilis Bally, 1877

It has been recorded for the
first time from Elanig
province.

Lilioceris merdigera (Linnaeus, 1758)

It has been recorded for the
first time from Erzincan
province.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus elegantulus Gravenhorst,
1807

It has been recorded for the
first time from Tunceli
province.

Cryptocephalus anticus Suffrian, 1848

It has been recorded for the
first time from Erzincan
province.

Cryptocephalus sericeus
(Linnaeus, 1758)

It has been recorded for the
first time from Elazig
province.

Pachybrachis excisus (Weise, 1897)

It has been recorded for the
first time from Tunceli
province.

Pachybrachis tesselatus (Olivier, 1791)

It has been recorded for the
first time from Elazig
province.

Galerucinae Latreille, 1802

Agelastica alni (Linnaeus, 1758)

It has been recorded for the
first time from Tunceli
province.

Calomicrus lividus(Joannis, 1866)

It has been recorded for the
first time from Tunceli
province.

Exosoma thoracicum
(Redtenbacher, 1843)

It has been recorded for the
first time from Elazig
province.

Galeruca armeniaca Weise, 1866

It has been recorded for the
first time from Erzincan
province.

Galeruca jucunda Faldermann, 1837

It has been recorded for the
first time from Elazig
province.

Galeruca spectabilis spectabilis
(Faldermann, 1837)

The first certain locality
record of the subspecies
from Erzincan, and
confirms its occurrence in
Turkey.

Galerucaspectabilis orientalis
Osculati, 1844

It has been recorded for the
first time from Elazig and
Erzincan provinces.

Lochmaea crataegi (Forster, 1771)

It has been recorded for the
first time from Tunceli
province.
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Luperus xanthopoda (Schrank, 1781) It has been recorded for the
first time from Erzincan
province.
1.26. Hiiseyin OZDIKMEN, Didem provincewith their study. This is included in
CORAL SAHIN and Neslihan BAL, 2020 table 26 below.

In 2020, Ozdikmen, Coral Sahin and Bal
provided new species for Kayseri

Table 26. Contributions to the Chrysomelidae fauna with the study
A New Species Of Cassida Linnaeus, 1758, From Turkey (Chrysomelidae: Cassidinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE SPECIES
Cassidinae Gyllenhal, 1813 Cassida alidagiense sp. nov. New species (Kayseri Province)
1.27. Hiiseyin OZDIKMEN, Didem Afyonkarahisar, Aksaray, and Kayseri
CORAL SAHIN and Neslihan BAL, 2020 provinces with their study. These are
In 2020, Ozdikmen, Coral Sahin and Bal included in table 27 below.

provided new subspeciesfor

Table 27. Contributions to the Chrysomelidae fauna with the study
A New Subspecies Of Chrysolina Sanguineocincta (Crotch, 1871) From Turkey (Coleoptera:
Chrysomelidae: Chrysomelinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE SPECIES
Chrysomelinae Latreille, 1802 Chrysolina New subspecies (Afyonkarahisar,
(Chalcoidea)sanguineocincta Aksaray, Kayseri Provinces)
pinarbasiense subsp. nov.

1.28. Hiiseyin Ozdikmen, Neslihan BAL and Turkeywith their study. These are
and Didem CORAL SAHIN, 2020 included in table 28 below.

In 2020, Ozdikmen, Bal and Coral Sahin

provided new recordsfor various provinces

Table 28. Contributions to the Chrysomelidae fauna with the study
A Contribution To The Knowledge Of Leaf-Beetles (Coleoptera: Chrysomelidae) in
Turkey Using Data Of Specimens In Nazife Tuatay Plant Protection Museum (Turkey,

Ankara)
FAMILIES SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Alticinae Spinola, 1844 Altica oleracea oleracea It has been recorded for the first
(Linnaeus, 1758) time from Afyonkarahisar,

Bolu, Diizce and Erzincan
provinces and hereby from
Aegean region of Turkey.
Aphthona venustula (Kutschera, 1861) It has been recorded for the first
time from Bolu province and
hereby from Black Sea region
of Turkey.

Chaetocnema arenacea (Allard, 1860) It has been recorded for the first
time from Burdur province
Chaetocnema montenegrina Heikertinger, | It has been recorded for the first

1912 time from Burdur province.
Chaetocnema chlorophana It has been recorded for the first
(Duftschmid, 1825) time from Amasya province and
hereby from Black Sea region
of Turkey.
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Chaetocnema concinna (Marsham, 1802)

It has been recorded for the first
time fromBalikesir province.

Chaetocnema scheffleri
(Kutschera, 1864)

It has been recorded for the first
time fromAfyonkarahisar
province.

Crepidodera aurata (Marsham, 1802)

It has been recorded for the first
time fromBartin, Burdur and
Tokat provinces.

Epitrix pubescens (Koch, 1803)

It has been recorded for the first
time fromSamsun province.

Longitarsus callidus
Warchatowski, 1967

It has been recorded for the first
time fromSamsun province and
hereby from Black Sea region
of Turkey. Also, it is the
second record for Turkey.

Longitarsus helvolus Kutschera, 1863

It has been recorded for the first
time fromAnkara, Konya,
Nevsehir and Sanhurfa
provinces and hereby from
Central Anatolian and South-
Eastern Anatolian regions of
Turkey.These records are the
third report from Turkey.

Longitarsus hermonensis Furth, 1979

It has been recorded for the first
time fromAfyonkarahisar,
Ankara, Cankir1 and Konya
provinces and hereby for
Aegean and Central Anatolian
regions of Turkey.

Longitarsus anchusae (Paykull, 1799)

It has been recorded for the first
time fromAnkara, Burdur,
Cankar1 and Kocaeliprovinces
and hereby from Central
Anatolian region of Turkey.

Ochrosis ventralis (1lliger, 1807)

It has been recorded for the first
time fromSinop and Sanhurfa
provinces and hereby from
South-Eastern Anatolian
region of Turkey.

Phyllotreta erysimi erysimi
Weise, 1900

It has been recorded for the first
time fromBolu province

Phyllotreta nemorum (Linnaeus, 1758)

It has been recorded for the first
time fromYozgat province.

Phyllotreta nigripes nigripes
(Fabricius, 1775)

It has been recorded for the first
time fromDiizce and Kilis
provinces and hereby from
South-Eastern Anatolian

region of Turkey.

Phyllotreta procera
(Redtenbacher, 1849)

It has been recorded for the first
time fromAfyonkarahisar and
Yozgat provinces and hereby
from Aegean region of Turkey.

Podagrica malvae malvae
(Illiger, 1807)

It has been recorded for the first
time fromAdanaprovince.

Podagrica malvae semirufa
(Kiister, 1847)

It has been recorded for the first
time fromizmir and Manisa
provinces and hereby for

Turkey.
Psylliodes anatolica It has been recorded for the first
Gok & Cilbiroglu, 2004 time

fromAfyonkarahisarprovince
and hereby from Aegean region
of Turkey. Also, it is the third
record for Turkey.

Psylliodes chrysocephala chrysocephala
(L., 1758)

It has been recorded for the first
time fromTrabzon province.
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Psylliodes pallidicolor Pic, 1903

It has been recorded for the first

time fromAnkara province and

hereby from Central Anatolian
region of Turkey.

Psylliodes tricolor Weise, 1888

It has been recorded for the first
time from Afyonkarahisar,
Cankir and Kilis provinces and
hereby for Aegean and South-
Eastern Anatolian regions of
Turkey.

Cassidinae Gyllenhal, 1813

Cassida vittata Villers, 1789

It has been recorded for the first
time from Konya province.

Chrysomelinae Latreille, 1802

Chrysolina americana (Linnaeus, 1758)

It has been recorded for the first
time from Canakkale province
and hereby from Marmara
region of Turkey.

Chrysolina didymata didymata
(Scriba, 1791)

It has been recorded for the first
time from Burdur province

Chrysolina coerulans angelica
(Reiche & Saulcy, 1858)

It has been recorded for the first
timeAdana and Diyarbakir
provinces and hereby from
South-Eastern Anatolian
region of Turkey.

Chrysolina herbacea herbacea
(Duftschmid, 1825)

It has been recorded for the first
timeAfyonkarahisar, Amasya
and Giimiishane provinces.

Chrysolina anceyi anceyi
(Marseul, 1868)

It has been recorded for the first
timeSanhurfa province and
hereby from South-Eastern

Anatolian region of Turkey.
Also, it is the second record for
Turkey

Chrysomela populi Linnaeus, 1758

It has been recorded for the first
timeMersin province

Chrysomela saliceti saliceti
(Weise, 1884)

It has been recorded for the first
timeBitlis and Burdur
provinces.

Entomoscelis adonidis (Pallas, 1771)

It has been recorded for the first
timeBurdur and Karaman
provinces

Leptinotarsa decemlineata
(Say, 1824)

It has been recorded for the first
timeKirikkale province.

Plagiodera versicolora
(Laicharting, 1781)

It has been recorded for the first
time fromBalikesir province.

Clythrinae Kirby, 1837

Clytra laeviusculaRatzeburg, 1837

It has been recorded for the first
timeAdana province.

Clytra novempunctata Olivier, 1808

It has been recorded for the first
timeAfyonkarahisar and
Sakarya provinces

Coptocephala destinoi Fairmaire, 1884

It has been recorded for the first
timeSanhurfa province and
hereby fromSouth-Eastern

Anatolian region of Turkey.

Coptocephala gelberi (Gebler, 1841)

It has been recorded for the first
timeAfyonkarahisar, Aydin,
Bursa, Diyarbakir, Eskisehir,

istanbul, Kastamonu, Kocaeli
and Sanlurfa provinces and

hereby fromAegean and South-
Eastern Anatolian regions of

Turkey.

Labidostomis kaszabi (Medvedev, 1962)

It has been recorded for the first
timeAfyonkarahisar province
and hereby from Aegean region
of Turkey.
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Labidostomis metallica metallica Lefévre,
1872

It has been s recorded for the
first timeCankur1 province and
hereby from Central Anatolian
region of Turkey. Also, it is the

second record for Turkey.

Lachnaia sexpunctata (Scopoli, 1763)

It has beeq recorded for the first
timelzmir province.

Smaragdina biornata angorensis
(Lopatin, 2002)

It has been recorded for the first
timeCankiri, Konya and Nigde
provinces. Also, these are the
second provincial records for
Turkey after Ankara province.

Smaragdina concolor concolor (Fabricius,
1792)

It has been firstly recorded for
Turkey (Osmaniye province)

Smaragdina flavicollis
(Charpentier, 1825)

It has been recorded for the first
timeAnkara province.

Smaragdina hypocrita
(Lacordaire, 1848)

It has been recorded for the first
timeAfyonkarahisar province.

Smaragdina vaulogeri
(Pic, 1895)

It has been recorded for the first
timeDiizce province and hereby
from Black Sea region of
Turkey in Northern Anatolia.

Tituboea macropus (llliger, 1800)

It has been recorded for the first
timeDiyarbakar province and
hereby from South-Eastern
Anatolian region of Turkey.

Criocerinae Latreille, 1804

Oulema melanopus (Linnaeus, 1758)

It has been recorded for the first
timeCankir1 and Tokat
provinces.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus fulvus fulvus
Goeze, 1777

It has been recorded for the first
timeVan province

Cryptocephalus pygmaeus vittula
Suffrian, 1848

It has been recorded for the first
timeAnkara province.

Cryptocephalus bipunctatus bipunctatus
(L., 1758)

It has been recorded for the first
timeGiresun province.

Cryptocephalus duplicatus
Suffrian, 1847

It has been recorded for the first
timeBartin province.

Cryptocephalus flavipes Fabricius, 1781

It has been recorded for the first
timeZonguldak province.

Pachybrachis fimbriolatus
(Suffrian, 1848)

It has been recorded for the first
timeSakarya province.

Galerucinae Latreille, 1802

Aulacophora foveicollis (Lucas, 1849)

It has been recorded for the first
timeAnkara and Antalya
provinces.

Diorhabda carinata Faldermann, 1837

It has been recorded for the first
time Kayseri province and
hereby from Central Anatolian
region of Turkey.

Diorhabda elongata (Brullé, 1832)

It has been recorded for the first
time from Elazig province.

Exosoma thoracicum
(Redtenbacher, 1843)

It has been recorded for the first
time from Burdur province

Galeruca interrupta (llliger, 1802)

It has been recorded for the first
time fromAfyonkarahisar,
Burdur, Kirsehir and Nevsehir
provinces and hereby from
Aegean region of Turkey.

Galeruca spectabilis orientalis
(Osculati, 1844)

It has been recorded for the first
time fromBolu province

Nymphius lydius (Weise, 1886)

It has been recorded for the first
time Tokat province.

Radymna persica (Faldermann, 1837)

It has been recorded for the
first timelsparta province
and hereby from
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Mediterranean region of
Turkey.

Xanthogaleruca luteola
(Miiller, 1766)

It has been recorded for the
first time fromEdirne,
Hatay, Kars and Konya

provinces.
1.29. Ali Gok and Kadir BOSTAN, 2020 Park (Afyonkarahisar province) with their
In 2020, Ozdikmen, Bal and Coral Sahin study. These are included in table 29 below.

provided new recordsfor 26 Agustos Nature

Table 29. Contributions to the Chrysomelidae fauna with the study

Nature Park, Afyonkarahisar, Turkey

The First Faunistic Data on the Leaf Beetles (Coleoptera: Chrysomelidae) of 26 Agustos

FAMILY SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Alticinae Spinola, 1844 Altica carduorum
Guérin-Méneville, 1858

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Altica oleracea
(Linnaeus, 1758)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Aphthona pygmaea
(Kutschera, 1861)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Chaetocnema concinna
(Marsham, 1802)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Chaetocnema coyei
(Allard, 1864)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Chaetocnema mannerheimi (Gyllenhal,

It has been recorded for the

(Boieldieu, 1859)

1827) first time from 26 Agustos
Nature Park (Afyonkarahisar)
Chaetocnema obesa It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Crepidodera aurata
(Marsham, 1802)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Longitarsus bertii
Leonardi, 1973

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Longitarsus fallax
Weise, 1888

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Longitarsus fuscoaeneus
Redtenbacher, 1849

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Longitarsus kutscherae
(Rye, 1872)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Longitarsus longipennis
Kutschera, 1863

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Longitarsus lycopi
(Foudras, 1860)

It is recorded for the first time
from 26 Agustos Nature Park
(Afyonkarahisar)
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Longitarsus pellucidus
(Foudras, 1860)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Neocrepidodera ferruginea
(Scopoli, 1763)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Phyllotreta atra
(Fabricius, 1775)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Phyllotreta corrugata
Reiche & Saulcy, 1858

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Phyllotreta nemorum
(Linnaeus, 1758)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Phyllotreta ochripes
(Curtis, 1837)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Phyllotreta procera
(Redtenbacher, 1849)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Phyllotreta vittula
(Redtenbacher, 1849)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Psylliodes circumdata
(Redtenbacher, 1842)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Psylliodes napi
(Fabricius, 1792)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Psylliodes tricolor
Weise, 1888

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cassidinae Gyllenhal, 1813

Cassida nobilis
Linnaeus, 1758

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cassida pannonica
Suffrian, 1844

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cassida rubiginosa
Miiller, 1776

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cassida seraphina
Ménétriés, 1836

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Hypocassida cornea
(Marseul, 1868)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Chrysomelinae Latreille, 1802

Chrysomela populi
Linnaeus, 1758

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Colaphellus sophiae
(Schaller, 1783)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Entomoscelis adonidis
(Pallas, 1771)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Gastrophysa polygoni
(Linnaeus, 1758)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Leptinotarsa decemlineata
(Say, 1824)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)
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Plagiodera versicolora
(Laicharting, 1781)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Clythrinae Kirby, 1837

Labidostomis cyanicornis
(Germar, 1822)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Labidostomis oertzeni
Weise, 1889

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Criocerinae Latreille, 1804

Oulema rufocyanea
(Suffrian, 1847)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus connexus
Olivier, 1807

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cryptocephalus duplicatus
Suffrian, 1847

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Cryptocephalus moraei
(Linnaeus, 1758)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Pachybrachis fimbriolatus
(Suffrian, 1848)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

Eumolpinae Hope, 1840

Pachnephorus villosus
(Duftschmid, 1825)

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Galerucinae Latreille, 1802

Galeruca interrupta
Illiger, 1802

It has been recorded for the

first time from 26 Agustos
Nature Park (Afyonkarahisar)

Luperus xanthopoda
(Schrank, 1781)

It has been recorded for the
first time from 26 Agustos
Nature Park (Afyonkarahisar)

1.30. Hiiseyin OZDIKMEN, Esat
PEHLIVAN, Neslihan BAL, Yusuf
KARSAVURAN and Serdar TEZCAN,

2021

In 2021,

Ozdikmen, Pehlivan, Bal,

Karsavuran and Tezcan provided new

record for various provinceswith their

study. These are included in table 30 below.

Table 30. Contributions to the Chrysomelidae fauna with the study

A Contribution To The Fauna Of Turkish Chrysomelidae (Coleoptera: Chrysomeloidea)

FAMILIES

SPECIES/SUBSPECIES

STATUS OF THE
SPECIES

Alticinae Spinola, 1844

Altica hampei Allard, 1867

It has been recorded for the
first time from Hatay province,
and therefore from
Mediterranean region.

Podagrica malvae malvae
(Mliger, 1807)

It has been recorded for the
first time from Kiitahya
province.

Chrysomelinae Latreille, 1802

Chrysolina polita polita
(Linnaeus, 1758)

It has been recorded for the
first time from
Balikesirprovince.

Chrysolina didymata didymata
(Scriba, 1791)

It has been recorded for the
first time from Kiitahya,
Mugla and Samsunprovinces.

Chrysolina didymata syriaca
(Weise, 1884)

It has been recorded for the
first time from Adiyaman,
Diyarbakir, Hatay,
Kahramanmaras, Siirt and
Sanhurfa provinces.
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Chrysolina hyperici hyperici
(Forster, 1771)

It has been recorded for the
first time from Bilecik, Kars,
Mugla and Rize provinces.

Chrysolina orientalis (Olivier, 1807)

It has been recorded for the
first time from Antalya,
Burdur, Corum, Denizli,
Gaziantep, Hakkari,
Karaman, Malatya, Mardin,
Mugla and Usak provinces in
Asian Turkey (Anatolia), and
Kiarklareli province in
European Turkey (Thrace).

Chrysolina vernalis otomana
(Weise, 1906)

It has been recorded for the
first time from Antalya,
Aydin, Balikesir, Bolu,

Kocaeli, Kiitahya, Manisa,

Mugla, Sakarya and Van

provinces in Asian Turkey and
Edirne, Kirklareli provinces
in European Turkey.

Chrysolina gypsophilae (Kiister, 1845)

It has been recorded for the
first time from Adiyaman,
Denizli, Diyarbakir and
Kayseri provinces, and
therefore from South-Eastern
Anatolian region.

Chrysolina chalcites (Germar, 1824)

It has been recorded for the
first time from Balikesir,
Bilecik, Canakkale and
Kayseri provinces.

Chrysolina coerulans angelica
(Reiche & Saulcy, 1858)

It has been recorded for the
first time from Adana, Aydin,
Diyarbakir, Gaziantep,
Malatya, Manisa, Sanlhurfa
and Siirt provinces, and
therefore for Eastern
Anatolian region and South-
Eastern Anatolian region.

Chrysolina herbacea alacris
Bechyné, 1950

It has been recorded for the
first time from Aydin, Denizli,
izmir, Malatya, Mugla
provinces, and therefore from
Aegean region and Eastern
Anatolian region.

Chrysolina reitteri (Weise, 1884)

It has been recorded for the
first time from Agr1, Corum,
Karaman, Kars and Kiitahya
provinces, and therefore from

Aegean region.

Chrysolina pseudolurida
(Roubal, 1817)

It has been recorded for the
first time from Kiitahya
province, and therefore from
Aegean region.

Colaphellus sophiae transsylvanicus
Machatschke, 1954

It has been recorded for the
first time from Giimiishane
province.

Neophaedon pyritosus (Rossi, 1792)

It has been recorded for the
first time from Aydin,
Balikesir, Bolu, Bursa,
Kiitahya, Mersin and
Zonguldak provinces.

Phratora vitellinae (Linnaeus, 1758)

It has been recorded for the
first time from Giimiishane
province.
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Plagiodera versicolora
(Laicharting, 1781)

It has been recorded for the
first time from Adanaand
Bartin provinces.

Clythrinae Kirby, 1837

Smaragdina tibialis
(Brull¢, 1832)

It has been recorded for the
first time from Bartin,
Karaman, Mersin, Sinop,
Sivas and Zonguldak
provinces.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus fulvus
Goeze, 1777

It has been recorded for the
first time from
Afyonkarahisar, Agri,
Artvin, Corum, Elaz1g,
Eskisehir, Kahramanmaras,
Nevsehir, Samsun, Siirt,
Sanhurfa and VVanprovinces,
and therefore from South-
Eastern Anatolian region.

Cryptocephalus ocellatus ocellatus

Drapiez, 1819

It has been recorded for the
first time fromAdana,
Afyonkarahisar, Bitlis, Diizce,
Kahramanmaras, Siirt and
Usakprovinces.

Cryptocephalus anticus
Suffrian, 1848

It has been recorded for the
first time from Corum and
Sanhurfa provinces.

Cryptocephalus flavipes
Fabricius, 1781

It has been recorded for the
first time from Bartin and
Zonguldak provinces.

Cryptocephalus janthinus
Germar, 1824

It has been recorded for the
first time from Bolu province,
and therefore from Black Sea

region

Cryptocephalus moraei
(Linnaeus, 1758)

It has been recorded for the
first time from Bartin and
Karaman provinces.

Cryptocephalus sericeus
(Linnaeus, 1758)

It has been recorded for the
first time from Van province.

Pachybrachis excisus
(Weise, 1897)

It has been recorded for the
first time
fromAfyonkarahisar, Bitlis,
Bursa, Diyarbakair,
Gaziantep, Kahramanmaras,
Kirsehir, Kiitahya and
Mardin provinces, and
thereforefrom Aegean region,
South-Eastern Anatolian
region.

Pachybrachis glycyrrhizae
(Olivier, 1808)

It has been recorded for the
first time fromAdiyaman,
Batman, Diyarbakir, Hatay,
Siirt and Sirnak provinces.

Pachybrachis mardinensis
(Weise, 1900)

It has been recorded for the
first time fromKonya, Usak
provinces in Asian Turkey
(Anatolia), and therefore from
Central Anatolian region.

Pachybrachis tesselatus tauricus
Suffrian, 1848

It has been recorded for the
first time fromAdiyaman,
Bartin, Bilecik, Canakkale,
Eskisehir, Giresun, Hatay,
Kastamonu, Malatya, Mugla,
Mus, Ordu, Samsun and Usak

provinces.

Eumolpinae Hope, 1840

Pachnephorus villosus
(Duftschmid, 1825)

It has been recorded for the
first time fromBatman and
Zonguldakprovinces and
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therefore for South-Eastern
Anatolian region.

1.31. Hiiseyin OZDIKMEN, Neslihan In 2021, Ozdikmen, Bal and Bolu provided
BAL and Halil BOLU, 2021 new speciesfor Elazig provincewith their

study. This is included in table 31 below.

Table 31. Contributions to the Chrysomelidae fauna with the study
A New Species of Aphthona Chevrolat From Turkey (Chrysomelidae: Galerucinae: Alticini)

FAMILY
Alticinae Spinola, 1844

SPECIES/SUBSPECIES
Aphthona harputensis sp. nov.

STATUS OF THE SPECIES
New species (Elazig Province)

1.32. Hiiseyin OZDIKMEN, Halil BOLU In 2021, Ozdikmen, Bolu and Bal provided
and Neslihan BAL, 2021 new record for various provinceswith their

study. These are included in table 32 below.

Table 32. Contributions to the Chrysomelidae fauna with the study
A Contribution To The Knowledge Of Cerambycidae And Chrysomelidae in Turkey
(Coleoptera: Cerambycoidea And Chrysomeloidea)

FAMILIES
Alticinae Spinola, 1844

SPECIES/SUBSPECIES
Altica lythri Aubé, 1843

STATUS OF THE SPECIES

It has been recorded for the first

time fromDiyarbakir province and
thereby from South-Eastern
Anatolian region of Turkey.

It has been recorded for the first

time fromDiyarbakir province and
thereby from South-Eastern
Anatolian region of Turkey.

Cassidinae Gyllenhal, 1813 Cassida brevis Weise, 1884 It has been recorded for the first

time fromDiyarbakar province
It has been recorded for the first
time fromElazig province and
thereby from Eastern Anatolian
region of Turkey. Moreover, it is
the second record for Turkey.
It has been recorded for the first
time fromElazig and Mardin
provinces and thereby from Eastern
Anatolian region of Turkey.

It has been recorded for the first
time fromDiyarbakir province and
thereby from South-Eastern
Anatolian region of Turkey.
It has been recorded for the first
time fromSanlurfaprovince and
thereby from South-Eastern
Anatolian region of Turkey.

It has been recorded for the first
time fromDiyarbakir province and
thereby from South-Eastern
Anatolian region of Turkey.
Moreover, it is the second record
for Turkey.

It has been recorded for the first
time fromDiyarbakar province

Altica palustris (Weise, 1888)

Cassida denticollis Suffrian, 1844

Cassida margaritacea
Schaller, 1783

Chrysomelinae Latreille, 1802 Chrysolina herbacea alacris

Bechyné, 1950

Clythrinae Kirby, 1837 Clytra atraphaxidis atraphaxidis

(Pallas, 1773)

Smaragdina chloris chloris (Lacordaire,
1848)

Smaragdina hypocrita
(Lacordaire, 1848)
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Smaragdina limbata
(Steven, 1806)

It has been recorded for the first
time fromSanlhurfa province

Smaragdina scutellaris
(Lefévre, 1872)

It has been recorded for the first
time fromElaz1g province and
thereby from Eastern Anatolian
region of Turkey. Moreover it is
recorded for the third time from
Turkey.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus fulvus schatzmayri

Burlini, 1969

It has been recorded for the first
time fromDiyarbakir province and
thereby from South-Eastern
Anatolian region of Turkey.

Galerucinae Latreille, 1802

Galeruca spectabilis orientalis
(Osculati, 1844)

It has been recorded for the first
time fromDiyarbakir province and
thereby from South-Eastern
Anatolian region of Turkey.

1.33. Hiiseyin OZDIKMEN, Yusuf
KARSAVURAN, Neslihan BAL, Serdar
TEZCAN and Esat PEHLIVAN, 2021

In 2021,

Ozdikmen, Karsavuran, Bal,
Tezcan and Pehlivan provided new record
for various provinceswith their study. These

are included in table 33 below.

Table 33. Contributions to the Chrysomelidae fauna with the study

New Data On Rare And A Little-Known Leaf Beetle (Coleoptera: Chrysomelidae) Species
From Turkey Along With New Locality Records

FAMILIES

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Chrysomelinae Latreille, 1802

Chrysolina sanguineocincta
pinarbasiense
Ozdikmen, Coral Sahin & Bal, 2020

It has been recorded for the first
time from Balikesir, Bursa,
Erzurum, Eskisehir, Karaman
and Kars provinces in Asian
Turkey, and therefore fromEastern
Anatolian region, Marmara
region.

Chrysolina cerealis cerealis
(Linnaeus, 1767)

It has been recorded for the first
time from Ankara, Elazig, izmir
and Mardin provinces, and
therefore fromAegean region,
Central Anatolian region, Eastern
Anatolian region and South-
Eastern Anatolian region.

Chrysolina haemoptera haemoptera
(Linnaeus, 1758)

It has been recorded for the first
time from Bolu, Elaz1g,
Kastamonu, Sakarya provinces,
and therefore fromBlack Sea
region, Eastern Anatolian region
and Asian part of Marmara
region. In addition, it is also the
first record for Asian Turkey
(Anatolia) objectively with real
locality data.

Chrysolina adzharica excavata
Kippenberg, 2012

It has been the first report after 9
years from the original
description of the subspecies.

Gastrophysa viridula viridula
(DeGeer, 1775)

It has been recorded for the first
time fromGiimiishane province

Hydrothassa anatolica
Coral Sahin & Ozdikmen, 2019

Aegean region, Eastern Anatolian

It has been recorded for the first
time from Adiyaman, izmir,
Malatya and Yalova provinces in
Asian Turkey, and therefore from

region, Anatolian part of

750




MAS JAPS7(3): 722-762, 2022

Marmara regionand South-
Eastern Anatolian region.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus phaleratus
(Tappes, 1871)

It has been recorded for the first
time from Tunceli province and
therefore from Eastern Anatolian
region.

Cryptocephalus tappesi Marseul, 1868

It has been recorded for the first
time fromSirnak province

Cryptocephalus elegantulus
Gravenhorst, 1807

It has been recorded for the first
time fromBitlis and VVan provinces.

Cryptocephalus quinquepunctatus
(Scopoli, 1763)

It has been recorded for the first

time fromAntalya province, and

therefore from Mediterranean
region and also Turkey.

Cryptocephalus surdus Rapilly, 1980

It has been recorded for the first
time from Diyarbakir province, and
therefore from South-Eastern
Anatolian region. In addition, it is
the second record for Turkey.

Pachybrachis nigropunctatus
(Suffrian, 1854)

It has been recorded for the first
time from Mardin and Sanhurfa
provinces, and therefore from
SouthEastern Anatolian region.

Pachybrachis pentheri
(Ganglbauer, 1905)

It has been recorded for the first
time from Agri, Artvin, Hakkari,
Igdir, Kahramanmaras, Manisa

and Zonguldak provinces, and

therefore fromAegean region,
Black Sea region, Eastern
Anatolian region.

Pachybrachis scripticollis
Faldermann, 1837

It has been recorded for the first
time fromAdiyaman province

Stylosomus flavus flavus
Marseul, 1875

It has been recorded for the first
time from Artvin, Denizli, izmir
and Malatya provinces in Asian
Turkey (Anatolia), and therefore
fromAegean region and Eastern

Black Sea region.

1.34. Hiiseyin OZDIKMEN, Serdar
BAL,

KARSAVURAN and Esat PEHLIVAN,

TEZCAN, Neslihan

In 2021,
Yusuf

Ozdikmen, Tezcan, Bal,

Karsavuran and Pehlivan provided new
record for various provinceswith their
study. These are included in table 34 below.

2021
Table 34. Contributions to the Chrysomelidae fauna with the study
New Leaf Beetle Records For European Turkey (Coleoptera: Chrysomelidae)
FAMILIES SPECIES/SUBSPECIES STATUS OF THE SPECIES
It has been recorded for the first

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus chrysopus
Gmelin, 1790

time from Tekirdag province, and

therefore for Marmara region and

European Turkey objectively with
real locality data.

Cryptocephalus populi
Suffrian, 1848

It has been recorded for the first
time from Adiyaman,
Afyonkarahisar, Antalya,
Balikesir, Bilecik, Bingol,
Canakkale, Diyarbakir, Erzincan,
Giimiishane, Hatay, izmir,
Karaman, Kayseri, Manisa,
Mardin, Mersin, Mugla, Sinop,
Sivas, Sanlurfa, Yozgat and
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Zonguldak provinces in Asian
Turkey (Anatolia), and therefore
fromAegean region, Black Sea
region, Eastern Anatolian region.
In addition, it is the first record for
Tekirdag province in European
Turkey (Thrace), and therefore
Marmara region and also for
European Turkey (Thrace).

Cryptocephalus pygmaeus vittula
Suffrian, 1848

It has been recorded for the first
time from Edirne and Tekirdag
provinces in European Turkey
(Thrace), and therefore from
European Turkey objectively with
real locality data.

Cryptocephalus turcicus
Suffrian, 1847

It has been recorded for the first

time from Tekirdag province in

European Turkey (Thrace), and

also European Turkey objectively
with real locality data.

Pachybrachis mendax mendax
(Suffrian, 1860)

It has been recorded for the first
time from Adana, Afyonkarahisar,
Agr1, Antalya, Bingol, Bolu,
Bursa, Diyarbakir, Elazig,
Eskisehir, Gaziantep, Hakkari,
Igdir, Kahramanmaras,
Kastamonu, Kiitahya, Malatya,
Manisa, Mardin, Siirt and Sirnak
provinces in Asian Turkey
(Anatolia), and therefore for South-
Eastern Anatolian region. In
addition, it is the first record
fromKirklareli and Tekirdag
provinces in European Turkey
(Thrace), and therefore for
European Turkey.

Pachybrachis tesselatus tesselatus
(Olivier, 1791)

It has been recorded for the first
time from Kirklareli and Tekirdag
provinces, and therefore from
European Turkey and also Turkey.

Chrysomelinae Latreille, 1802

Gonioctena fornicata
(Briiggemann, 1873)

It has been recorded for the first
time from Bursa and Kirklareli
provinces, and therefore from
European Turkey objectively with
real locality data.

1.35. Hiiseyin OZDIKMEN and Didem

CORAL SAHIN, 2021

and Turkey with their study. These are

included in table 35 below.

In 2021, Ozdikmen and Coral Sahin
provided new record for Kayseri province

Table 35. Contributions to the Chrysomelidae fauna with the study

Leaf Beetles of Kayseri Province With New and Interesting Data For Turkey: PartI -
Subfamilies Donaciinae to Galerucinae (Coleoptera: Chrysomelidae)

FAMILIES

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Chrysomelinae Latreille, 1802

Colaphellus sophiae amasiae
Machatschke, 1954

It has been recorded for the first
time from Kayseri province

Phaedon armoraciae (Linnaeus, 1758)

It has been recorded for the first
time from Kayseri province

Phratora laticollis
(Linnaeus, 1758)

It has been recorded for the first
time from Kayseriprovince. and
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thereby the third report from
Turkey.

Phratora vitellinae
(Linnaeus, 1758)

It has been recorded for the first
time from Kayseri province

Clythrinae Kirby, 1837

Clytra atraphaxidis atraphaxidis
(Pallas, 1773)

It has been recorded for the first
time from Kayseri province

Clytra bodemeyeri bodemeyeri
Weise, 1900

It has been recorded for the first
time from Kayseri province

Labidostomis cyanicornis
Germar, 1822

It has been recorded for the first
time from Kayseri province

Labidostomis medvedevi
Warchalowski, 1985

It has been recorded for the first
time from Kayseriprovince and
thereby the second report from
Turkey.

Labidostomis metallica metallica
Lefevre, 1872

It has been recorded for the first

time from Kayseri province and

thereby the third report from
Turkey.

Labidostomis peregrina

It has been recorded for the first

Weise, 1900 time from Kayseri province
Labidostomis rufa It has been recorded for the first

(Waltl, 1838) time from Kayseri province
Labidostomis sulcicollis Lacordaire, It has been recorded for the first

1848 time from Kayseri province
Smaragdina affinis affinis It has been recorded for the first
(IMiger, 1794) time from Kayseri province and

thereby to Central Anatolian
region. Moreover, it is reported
from Turkey for the second time
after 46 years from its first
record

Smaragdina biornata angorensis
Lopatin, 2002

It has been recorded for the first
time from Kayseri province.
Moreover, it is reported for the
fourth time.

Smagragdina hypocrita (Lacordaire,
1848)

It has been recorded for the first
time from Kayseri province

Smaragdina judaica (Lefevre, 1872)

It has been recorded for the first
time from Kayseri province and
thereby to Central Anatolian
region.

Smaragdina limbata (Steven, 1806)

It has been recorded for the first
time from Kayseri province.

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus elegantulus
Gravenhorst, 1807

It has been recorded for the first
time from Kayseri province

Cryptocephalus fausti

It has been recorded for the first

Weise, 1882 time from Kayseri province
Cryptocephalus fulvus fulvus It has been recorded for the first
Goeze, 1777 time from Kayseri province
Cryptocephalus cribratus Suffrian, It has been recorded for the first
1847 time from Kayseri province
Cryptocephalus duplicatus Suffrian, It has been recorded for the first
1847 time from Kayseri province
Cryptocephalus sericeus (Linnaeus, It has beenrecorded for the first
1758) time from Kayseri province

Cryptocephalus wehnckei Weise, 1881

It has been recorded for the first
time from Kayseri province

Pachybrachis fimbriolatus
(Suffrian, 1848)

It has been recorded for the first
time from Kayseri province

Donaciinae Kirby, 1837

Donacia kraatzi Weise, 1881

It has been recorded for the first
time from Kayseri province and
thereby to Central Anatolian
region.

Donacia marginata Hoppe, 1795

It has been recorded for the first
time from Kayseri province
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Eumolpinae Hope, 1840

Pachnephorus villosus
(Duftschmid, 1825)

It has been recorded for the first
time from Kayseri province

Galerucinae Latreille, 1802

Calomicrus apicalis Demaison, 1891

It has been recorded for the first
time from Kayseri province

Galeruca armeniaca Weise, 1886

It has been recorded for the first
time from Kayseri province

Luperus flavipes flavipes
(Linnaeus, 1767)

It has been recorded for the first
time from Kayseri province

Luperus floralis Faldermann, 1837

It has been recorded for the first
time from Kayseri province

Luperus xanthopoda Schrank, 1781

It has been recorded for the first
time from Kayseri province

Nymphius forcipifer (Weise, 1900)

It has been recorded for the first
time from Kayseri province

Nymphius lydius (Weise, 1886)

It has been recorded for the first
time from Kayseri province

Nymphius stylifer stylifer (Weise, 1899)

It has been recorded for the first
time from Kayseri province and
thereby to Central Anatolian
region of Turkey.

2.FOREIGN RESEARCHERS WHO HAVE CONTRIBUTED TO THE
CHRYSOMELIDAE FAUNA OF TURKEY SINCE 2014

2.1. Lev NIKANDROVICH
MEDVEDEYV, 2015

In 2015, Medvedev added 3 new records

and one

new

subspecies to the

Chrysomelidae fauna of Turkey with this
study [Table 36].

Table 36. Contributions to the Chrysomelidae fauna with the study

To the knowledge of leaf beetles (Coleoptera: Chrysomelidae) from Turkey

FAMILIES

SPECIES/SUBSPECIES

STATUS OF THE SPECIES

Chrysomelinae Latreille, 1802

Gonioctena linnaeana
(Schrank, 1781)

It has been firstly recorded for
Turkey (Tunceli province)

Clythrinae Kirby, 1837

Smaragdina djebellina
(Lefévre, 1872)

It has been firstly recorded for
Turkey (Hakkari province)

Cryptocephalinae Gyllenhal, 1813

Cryptocephalus concolor
Suffrian, 1847

It has beenfirstly recorded for
Turkey (Sinop province)

Cryptocephalus rugicollis otomana subsp.
n.

It has been a New subspecies
(Denizli and Manisa province)

2.2. JAN BEZDEK, 2015

In 2015, Bezd¢k added one new species to
the Chrysomelidae fauna of Turkey with
this study[Table 37].
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Table 37. Contributions to the Chrysomelidae fauna with the study
A Review of Palaearctic Scelolyperus (Coleoptera: Chrysomelidae: Galerucinae), with
description of s. Perreus sp. Nov. from Turkey

FAMILY SPECIES/SUBSPECIES STATUS OF THE SPECIES
Galerucinae Latreille, 1802 Scelolyperus perreus Bezdék sp. nov New species (Adiyaman
Province)
2.3. Klaus-Wemer ANTON and Alex In 2017, Anton and Delobel added one new
DELOBEL, 2017 species to the Chrysomelidae fauna of

Turkey with this study [Table 38].

Table 38. Contributions to the Chrysomelidae fauna with the study

Three new Asian species of Bruchidius (Coleoptera: Chrysomelidae: Bruchinae)
FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Bruchinae Latreille, 1802 Bruchidius planicornissp. nov. New species (Van
Province)
2.4. Jan BEZDEK and Renato In 2017, Bezdékand Regalin added one new
REGALIN, 2017 species to the Chrysomelidae fauna of

Turkey with this study[Table 39].

Table 39. Contributions to the Chrysomelidae fauna with the study
A review of Labidostomis species similar to L. longimana from southeastern Europe with
descriptions of two new species from Greece and Turkey (Coleoptera: Chrysomelidae:
Cryptocephalinae: Clytrini)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Clythrinae Kirby, 1837
Labidostomis (Labidostomis) New species (Isparta
leonardii sp. nov. Province)
2.5. José MIQUEL VELA and Gloria In 2017, Velaand Bastazo added one new
BASTAZO, 2017 species to the Chrysomelidae fauna of

Turkey with this study [Table 40].

Table 40. Contributions to the Chrysomelidae fauna with the study
Luperus doeberli, New Species from Southeastern Turkey
(Coleoptera: Chrysomelidae: Galerucinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES
Galerucinae Latreille, Luperus doeberli n. sp. New species (Hakkari
1802 Province)
2.6. Franck DUHALDEBORDE, 2018 In 2018, Duhaldeborde added one new

species to the Chrysomelidae fauna of
Turkey with this study[Table 41].
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Table 41. Contributions to the Chrysomelidae fauna with the study

A New Cryptocephalus from Turkey of the C. flavipes Fabricius, 1781, species-group
(Coleoptera, Chrysomelidae, Cryptocephalini)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES

Clythrinae Kirby, 1837 Cryptocephalus (Cryptocephalus) New species (Mersin
cilicius n. sp. Province)

2.7.Horst KIPPENBERG, 2019

In 2019, Kippenbergadded one new species
to the Chrysomelidae fauna of Turkey with
this study [Table 42].

Table 42. Contributions to the Chrysomelidae fauna with the study

Rhodopaea heinzi sp. n. aus Anatolien (Coleoptera: Chrysomelidae: Eumolpinae)

FAMILY SPECIES/SUBSPECIES STATUS OF THE
SPECIES

Eumolpinae Hope, 1840 Rhodopaea heinzi sp.n. New species (Izmit
Province)

2.8. Matthias SCHOLLER, 2020

In 2020, Matthias added one new records to
the Chrysomelidae fauna of Turkey with
this study [Table 43].

Table 43. Contributions to the Chrysomelidae fauna with the study

New country records, taxonomical changes and a new species in Palaearctic
Cryptocephalinae (Coleoptera: Chrysomelidae)

FAMILY

SPECIES/SUBSPECIES

STATUS OF THE
SPECIES

Cryptocephalinae Gyllenhal,
1813

Cryptocephalus subruber
Rapilly, 1980

It has been firstly
recorded for Turkey

(Kahramanmaras

province)

DISCUSSION AND CONCLUCION
Since 2014, 35 articles have been
contributed to the Chrysomelidae fauna of
Turkey by Turkish researchers and 8
articles have been contributed by foreign
researchers. Among foreign researchers,
Jan BEZDEK was the one who contributed
the most to the fauna with a rate of 18%. Of
the domestic researchers, the largest
contribution to the fauna was made by
Hiiseyin OZDIKMEN with 70%.

Turkish  researchers have made an
important contribution to the fauna of
Chrysomelidae by identifying 14 new
records, 9 new species and one new
subspecies for Turkey through their studies
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conducted since 2014 (Fig. 1). Foreign
researchers have made  significant
contributions to the fauna of our country
with 4 new records, 6 new species and 1
new subspecies through their studies (Fig.
2). In short, a total of 18 new records, 15
new species, 2 new subspecies have been
added to the Chrysomelidae fauna since
2014 to the present day.

The following chart shows the researchers
who contributed to the Chrysomelidae
fauna of our country in 2014 and after, and
the new species, new subspecies and new
record numbers they added to the fauna.
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Figure 1.Turkish researchers who contributed to the Chrysomelidae fauna of our country in 2014 and later and their
contributions

The new species that Turkish researchers have added to our country's Chrysomelidae

fauna are as follows:

Chrysolina (Lopatinica) kabalaki sp. n.
Cheilotoma cankiriensis spec. nov.
Labidostomis atkaracalarica sp. nov.
Hydrothassa (Agrostithassa) anatolica sp.
nov.

Argopus circumaedeagus sp. nov.
Cassida alidagiense sp. nov.
Aphthona harputensis sp. nov.
Phyllotreta bilgeae sp. nov.
Phyllotreta aygulae sp. nov.

The new records added by Turkish researchers to our country's Chrysomelidae fauna are

as follows:

Longitarsus aeruginosus (Foudras, 1860)
Longitarsus brunneus (Duftschmidt, 1825)
Psylliodes laticollis Kutschera, 1864
Chrysolina (Paradiachalcoidea) dohrnii
dohrnii

Pachnephorus corinthius Fairmaire, 1862
Lythraria salicariae (Paykull, 1800)
Podagrica malvae semirufa (Kiister, 1847)
Epitrix hirtipennis (Melsheimer, 1947)

Phyllotreta araxicola lablokoff-Khnzorian,
1968

Aphthona pallida (Bach, 1859)

Donacia aequidorsis Jacobson, 1894
Donacia polita Kunze, 1818

Plateumaris rustica (Kunze, 1818)
Labidostomis medvedevi Warchalowski,
1985

The new subspecies added to our country's Chrysomelidae fauna by Turkish researchers

are as follows:

Chrysolina (Chalcoidea) sanguineocincta pinarbasiense subsp. nov.

757



MAS JAPS7(3): 722-762, 2022

New Species

B New Subspecies

B New Record

Figure 2.Foreign researchers who contributed to the Chrysomelidae fauna of our country in 2014 and later and their

contributions

The new species that foreign researchers have added to our country's Chrysomelidae

fauna are as follows:

Labidostomis (Labidostomis) leonardii sp.
nov.

Bruchidius planicornis sp. nov.

Luperus doeberli n. sp.

Cryptocephalus (Cryptocephalus) cilicius
n. sp.

Rhodopaea heinzi sp. n.

Scelolyperus perreus Bezdek sp. nov.

The new records added by foreign researchers to our country's Chrysomelidae fauna

are as follows:
Gonioctena linnaeana (Schrank, 1781)
Smaragdina djebellina (Lefévre, 1872)

Cryptocephalus concolor Suffrian, 1847

Cryptocephalus subruber Rapilly, 1980

The new subspecies added to our country's Chrysomelidae fauna by foreign researchers

are as follows:

Cryptocephalus rugicollis otomana subsp. n.

Foreign researchers have added 6
New species to the fauna of our country
Chrysomelidae: Labidostomis
(Labidostomis)  leonardii  sp.  nov.,
Bruchidius planicornis sp. nov., Luperus
doeberli n. sp., Cryptocephalus
(Cryptocephalus) cilicius n. sp., Rhodopaea
heinzi sp.n., Scelolyperus perreus Bezdék
sp. nov; 4 new records: Gonioctena
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linnaeana (Schrank, 1781), Smaragdina
djebellina (Lefévre, 1872), Cryptocephalus
concolor Suffrian, 1847, Cryptocephalus
subruber Rapilly, 1980; 1 new subspecies:
Cryptocephalus rugicollis ottomana subsp.
n. is. As a result, with the contributions of
Turkish and foreign researchers, 4 new
species belonging to the Alticinae
subfamily; 1 new species belonging to
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Bruchinae subfamily; 1 new species
belonging to Cassidinae subfamily; 3 new
species and 1 subspecies belonging to
subfamily Chrysomelinae; 3 new species
belonging to the subfamily Clytrinae; 2 new
species belonging to Galerucinae subfamily
and 1 new species belonging to Eumolpinae
subfamily have been added to the Turkish
Chrysomelidae fauna.
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Ozet

Diinyada tahil tiretimi miktar1 arasinda musir ilk siradadir bunu sirasiyla bugday celtik ve arpa
takip eder. Tiirkiye’deki musir iiretimi elde edilen verilere gore 2020 yili itibari ile 7.582.370 dekarda
6.750.000 tondur. Misir iilkemiz igin 6nemli besin kaynaklarindan biridir bununla birlikte misir bitkisi
hayvansal yem olarak da kullanmaktadir. Misir bitkisine bu yoniiyle bakildig1 zaman Tiirkiye ve diinya i¢in
onemli bir degeri vardir. Misir bitkisinde ekonomik kayiplara neden olan birgcok hastalik ve zararh
bulunmaktadir. Bu zararlilardan bir tanesi de bitki parazit nematodlardir. Bu ¢alismada Canakkale il ve
ilgelerinde yer alan musir bitkisindeki bitki parazit nematodlarin belirlemek amaciyla 156 farkli alandan
toprak orneklemesi yapilmistir. Bu ¢alismanin sonucunda Canakkale ilinde en ¢ok %30,8 Tylenchus tiirleri
tespit edilirken bunu sirasiyla %26,2 Aphelenchus tiirii, %20,91 Pratylenchus tiirii, %17,93 Ditylenchus
tird, %10,11 Merlinius tiirii, %8,5 Dorylaimus tiirii, %5.05 Tylenchorhynchus tiirii, %3,9 Paratylenchus
tirdi, %3,2 Longidorus tiirii, %2,52 Mononchus tiirii, %1,6 Panagroloimus tiirii tespit edilmistir.
Anahtar Kelimeler: Mistr, bitki parazit nematod, Canakkale

Determination of Plant Parasitic Nematode Species In Corn Cultivation Areas of
Canakkale Province

Abstract

Among the amount of grain production in the world, corn ranks first, followed by wheat, paddy
and barley. Corn production in Turkey is 6.750.000 tons on 7.582.370 decares as of 2020. Corn is one of
the important food sources for our country, and corn is also used as animal feed. There are many diseases
and pests that cause economic losses in the corn plant. One of these pests is plant parasitic nematodes. In
this study, soil samples were taken from 156 different areas in order to determine the prevalence of plant
parasitic nematodes in corn plants in Canakkale province and its districts. As a result of this study, the most
Tylenchus species were detected in Canakkale with 30.8%, followed by 26.2% Aphelenchus spp., 20.91%
Pratylenchus spp., 17.93% Ditylenchus spp., 10.11% Merlinius spp., 8.5%. Dorylaimus spp., 5.05%
Tylenchorhynchus spp., 3.9% Paratylenchus spp., 3.2% Longidorus spp., 2.52% Mononchus spp. and 1.6%
Panagroloimus spp., were determined.
Keywords: Corn, plant parasitic nematode, Canakkale
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GIRIS

Misir  bitkisinin =~ anayurdu
Amerika kitast oldugu bilinmektedir.
Misir bitkisinin diinyada yaygin olarak
kullanilmas1 ise bu kitanin kesfinden
sonradir. Antarktika hari¢ her yerde
yetisebilen tek yillik sicak iklim
bitkisidir (Kiin ve Emekliler, 1987;
Anonim, 2005). Diinyada tahil iiretimi
miktar1 arasinda msir ilk siradadir bunu
sirastyla bugday celtik ve arpa takip eder
(FAO). Tiirkiye’deki musirviiretim ise
2020 yili itibari ile 7.582.370 dekarda
6.750.000  tondur  (TUIK,2021).
Diinya'da yetistirilen musir c¢esitleri
baslica 7 grupta incelenir. Bunlar; at disi
misir, sert misir, cin musir, seker musir,
kavuzlu musir, unlu misir ve mumlu

musirdir. Bunlardan en ¢ok yetistirilenler
at disi misir ve sert misirdir. Cin misir ve
seker musir g¢esitleri ise genellikle
cerezlik olarak degerlendirilir.
Digerlerinin fazla ekonomik bir degeri
yoktur (El¢i-Kolsarici-Gegit, 1987: 55).
Ulkemizde iiretilen musirn  %80'ine
yakinim1 sert musir ¢esidi olusturur.
Bunun yaninda Ozellikle Samsun,
Sakarya az miktarda Antalya ve Kocaeli
illerinde at disi musir yetistirilmektedir.
Bu tiirlin verimi, iyi toprak sartlarinda
daha ytiksektir. Tiirkiye bolgesinde en
cok musir yetistiriciligi yapilan yer
1.681.688 ton ile Akdeniz bolgesidir
(TUIK,2021). Marmara bolgesinde ise
bu miktar 891.751 tondur (TUIK,2021).

Cizelge 1 Canakkale ilinde misir ekilen alan, verim, tiretim miktar1 ile ilgili veriler (TUIK,

2021)
Yillar Ekilen Alam (da) Verim (Kg/Dekar) Uretim Miktari (ton)
2016 41,647 692 28,819
2017 51,826 589 30,513
2018 48,16 589 28,344
2019 44,579 616 27,443
2020 42,575 661 28,145
Misir  bitkisinin minimum kayiplar1 meydana gelmektedir. Uriin
c¢imlenme sicakligt 9-10 °C olup, kayiplarinin  %13’linlin hastaliklardan,

optimum ¢imlenme sicakligr 18 °C’nin
iistlindedir. En uygun biiylime sicakligi

ise 25-30 °C arasindadir. 15 °C’nin
altindaki  sicakliklar ilk  biiylimeyi
yavaslattigindan ~ verimde  belirgin

diisiislere yol agar. Misir bitkisinin
toprak segiciligi fazla degildir. Uygun ve
zamaninda islenen ve gerekli bitki besin

maddeleri  verilen,  degisik  tip
topraklarda misir basariyla
yetistirilebilir. Ancak misir en iyi

gelismeyi ve en yiiksek verimi, organik
madde ve alinabilir besin maddelerince
zengin ve drenaji havalanmasi iyi olan
derin, sicak, tinli topraklarda gosterir.
Uretim alan1 ve verim bakimindan
diinyada 6nemli kiiltiir bitkilerinden olan
misirda  hastalik, zararli ve yabanci
otlardan dolay1 %67 civarinda {iriin
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%23 1inilin yabanci otlardan ve %31 inin
ise bitki zararlilarindan kaynaklandigi
bildirilmistir (Derke ve ark., 1994).
Misirda zarara ve {irlin kayiplarma yol
acan bir grupta bitki  paraziti
nematodlardir. Bitki paraziti
nematodlarla (BPN) ilgili olan ilk
caligmalar, 19. yiizyilda  kiiltiir
bitkilerinde yapmis olduklar1
zararlariin fark edilmesiyle baglamigtir
(Thorne, 1961). Yapilan baska bir
calismada ise nematodlarin diinyada {i¢
milyondan fazla bitkide hasara ve iiriin
kayiplarina sebep oldugu belirtilmistir
(Koenning ve ark., 1999). Bitki paraziti
nematodlardan  kaynaklanan  yillik
kaybin yaklasik 118 milyar dolar oldugu
tahmin  edilmektedir. Nematodlarin
olusturdu {irtin kayiplarinin daha 1yi



MAS JAPS 7(3): 763-768, 2022

anlayabilmek ve bunlarla miicadele i¢in
dogru yontemleri secmek veya alinacak
Onlemlere karar verilebilmesi
bakimindan nematodlarin yogunluklar
ve populasyon dalgalanmalarina dair
bilgilerin ortaya ¢ikarilmasi 6nem teskil
etmektedir (Pinochet ve ark. 1990; Ma
ve ark., 2007). BPN'lerin 6nemli iiriin
kayiplarina neden oldugu fikri 20.
ylizyilin ilk yarisina kadar detayli olarak
benimsenmis ise de, bu konu 1945-1955
yillar1 arasinda tam olarak ele alinarak
calisitlmistir (Aytan Ediz, 1978). Misir
yetistirilen alanlarda yapilan
caligmalarda 120 farkli bitki paraziti
nematod tiirii belirlenmistir. Sadece
Kuzey Amerika’da misirda zararli 60
dan fazla nematod tiirii tespit edilmistir
(Norton, 1983). Misirda zarara neden
olan endoparazit tiirler Hoplolaimus
spp., Meloidogyne spp., Heterodera
spp., Pratylenchus spp.” dir. Ektoparazit
tirler ise; Xiphinema spp., Longidorus

spp., Paratylenchus spp.,
Helicotylenchus spp., Belonolaimus
spp., Paratrichodorus spp.,

Criconemella spp. ve Tylenchorhynchus
spp.” dur (Tylka ve ark., 2011).

MATERYAL ve YONTEM

Yaptigim ¢alisma arazi ve
laboratuvar  calismalar1  olarak  iki
kisimdan olusmaktadir. Arazi
calismalarim1 ~ 2021-2022  yillarinda
Canakkale’nin il  ve ilgelerinde

yapilmistir. Laboratuvar ¢aligmalarin
ise Canakkale Onsekiz Mart Universitesi
ziraat fakiiltesi Bitki Koruma Boliimii

Nematoloji Laboratuvarinda
gerceklestirilmistir. Arazi ¢ikiglart 2021
yilimin  Haziran Temmuz Agustos

aylarinda farkli zaman araliklarinda
Canakkale il ve ilgelerinde misir ekim
alanlarindan toprak ornekleri alinmigtir.
Canakkale ili ve ilgelerindeki misir ekim
alanlarindaki toprak oOrnekleri misir
bitkisinde gelisme geriligi gdsteren
tarlanin farkli noktalardan araziyi temsil
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edecek sekilde bel kiiregi ile nematodun
toprakta en yogun olarak bulundugu 0-
30cm derinliginden alinmistir. Her
araziden yaklasik 1 kg toprak 6rnegi elde
edilerek topragin kuruyarak nematodlara
zarar gelmemesi i¢in polietilen torbalara
konulup etiket tizerine GPS koordinati,
ornekleme tarih, bitki ¢esidi yazilmstir.
Dogrudan giines 1s181na, asir1 sicak ve
soguga maruz birakilmadan, buz kutusu
icinde 4°C de saklanarak ayni giin
laboratuvara getirilmistir. Laboratuvarda
analizler yapilacak siireye kadar +6
soguk havada deposunda muhafaza
edilmistir. Canakkale il ve ilgelerindeki
topraktaki  nematod  yogunlugunun
belirlenebilmesi  i¢in  Gelistirilmis
Baermann Huni yontemi kullanilmigtir
(Hooper, 1986). Bu yontemde; 12 cm
capinda, 2 cm yiksekliginde plastik
petriler kullanilmistir. Elek ile petri
arasinda bir ylikseklik saglamak i¢in
petri  kutularmin tabanmma 0,5 cm
yiiksekliginde plastik cubuklar
yerlestirilmistir. Eleklerin icerisine filtre
kagidi yerlestirilip, her Ornekleme
alanindan getirilen toprak temizlenip
karigtirilarak, 100 gr kadar tartilmis ve
filtre kagidinin lizerine yerlestirilmistir.
Petri kaplarinin igerisindeki topraklar
islanincaya dek elek ile petri kaplar
arasindaki bosluktan su ilave edilmistir.
Bu sekilde 48 saat igerisinde toprakta
bulunan nematodlarin petri igerisindeki
suya gecmesi saglanmig ve bu siire
sonunda petri kabi icerisindeki su 100
ml’lik  cam  mezirlere aktarilip,
nematodlarin suyun tabanina ¢okmesi
icin 24 saat bekletilmistir. 24 saat
sonunda cam meziir igerisindeki 100
ml’lik su dstten almarak 10 ml’ye
seyreltilip 10 ml’lik cam tiipler igine
aktarilmis ve nematodlar suyun tabanina
coklinceye kadar (4-6 saat)
bekletilmistir. Daha sonra cam tiipteki su
Uistten alinarak nematodlarin 1 ml’lik
suda kalmasi saglanmistir. Cam tiipteki 1
ml’lik su iyice karistirilip bunun
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icerisinden mikro pipet ile 100 pl su
almmis ve bu 100 pl su lam iizerine
konulduktan sonra {izerine lamel
yerlestirilip 151k mikroskobu altinda
nematod cinslerinin sayimmi yapilmistir.
Bu islem iki defa tekrarlandiktan sonra
bulunan nematod sayilart 1 ml’lik suya
oranlanip, 100 gr toprakta bulunan
nematod sayilar1 belirlenmistir.

BULGULAR ve TARTISMA
Canakkale il ve ilgelerinde
yapilan musir bitkisi alanlarindaki bitki
parazit nematod tiirlerinin belirlenmesi
amaciyla yapilan bu caligmada farkl
alanlardan 156 toprak oOrneklemesi
yapilmistir. Alman toprak o&rnekleri
Canakkale ilinde yogun musir iretimi
yapilan bolgelerden alinmistir. Bu

ornegin; 24 adedi Bayramig ilgesinden,
14 adedi Biga ilgesinden, 25 adedi
Yenice Ilgesinden, 38 adedi Can
ilgesinden, 24 adedi Lapseki il¢esinden,
21 adedi Ezine il¢esinden, 10 adedi ise
Canakkale merkez bolesinden musir
ekimi yapilan koylerden alinmustir.
Arazi c¢ikislarindan musir bitkisinden
alinan toprak Orneklerinin incelenip
onemli bitki parazit nematod tiirleri
bulunmustur. Bu arastirmaya gore alinan
toprak orneklerinde en ¢ok 134 Ornekte
bulunana Tylenchus spp.’dir. Bunu siras1
ile 114 ornekte Aphelenchus spp., 91
ornekte Pratylenchus spp.,78 Ornekte
Ditylenchus spp., 44 ornekte Merlinius
spp., 37 ornekte  Dorylaimus spp., 22
ornekte Tylenchorhynchus spp., 17
ornekte Paratylenchus spp., 11 6rnekte

bolgeler sirast ile Can, Biga, Yenice, Mononchus spp., 70rnekte
Ezine, Lapseki, Bayramig, Canakkale Panagroloimus  spp., 5  Ornekte
merkez olmak flizere 7 farkli yerden Longidorus spp. saptanmustir.
toprak Orneklemesi yapilmistir. 156
35 %30.8
30 %26.2
e 25 020,91
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é 5 %17,93
c 1 %1011 g0 5
g 10 %5.05 3
g ° %3.9 96252 %2.06 9416
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Nematodlar
Sekil 1. Canakkale il ve ilgelerde bulunan nematodlarin bulunma oranlari
Bayramig ilcesinde bulunan %31,14 Pratylenchus spp., %30,81
nematodlar Aphelenchus spp., %13,11 Ditylenchus
Bayrami¢  ilgesinden  alinan spp., %8,19 Merlinius spp., %b5,24
toprak oOrneklerinin analizleri sonucu Tylenchorhynchus spp., %2,95
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Tylenchus spp., %2,95 Paratylenchus
spp., %2,61 Longidorus spp., %1,95
Dorylaimus spp., %0,98 Mononchus
spp. rastlanmistir
Yenice ilcesinde bulunan nematodlar
Yenice ilgesinden alinan toprak
orneklerinin analizleri sonucu %30,58
Tylenchus spp., %20,75 Aphelenchus
spp., %12,5 Pratylenchus spp., %12,23
Ditylenchus spp., %10,1
Tylenchorhynchus spp., %5,85
Merlinius spp., %3,72 Dorylaimus spp.,
%3,98 Paratylenchus spp., %0,26
Mononchus spp. rastlanmistir.
Can ilcesinde bulunan nematodlar
Can ilcesinden alinan toprak
Orneklerinin analizleri sonucu %26,8
Tylenchus spp., %26,04 Aphelenchus
spp., %13,68 Pratylenchus spp., %11,4
Ditylenchus spp., %7,79 Merlinius spp.,
%5,51  Dorylaimus  spp., %3,43
Tylenchorhynchus spp., %3,23
Paratylenchus spp., %0,95 Mononchus
spp., %0,76 Panagroloimus spp., %0,38
Longidorus spp. rastlanmustir.
Lapseki ilcesinde bulunan nematodlar
Lapseki ilgesinden alinan toprak
orneklerinin analizleri sonucu %30,18
Pratylenchus tiirii, %27,02 Tylenchus
spp., %19,81 Aphelenchus spp., %13,06
Ditylenchus spp., %5,18 Dorylaimus
spp., %2,25 Merlinius spp., %1,57
Panagroloimus spp., %0,9
Tylenchorhynchus spp. rastlanmistir.
Ezine il¢esinde bulunan nematodlar
Ezine ilgesinden alinan toprak
Orneklerinin analizleri sonucu %40,64
Pratylenchus spp., %25,37 Aphelenchus
spp., %14,62 Tylenchus spp., %13,11
Ditylenchus spp., %1,93 Merlinius spp.,

%1,72  Mononchus  spp., %0,86
Dorylaimus spp., %1,28
Tylenchorhynchus spp., %0,43
Panagroloimus spp. rastlanmustir.
Canakkale merkezde bulunan
nematodlar

Canakkale merkezden alinan

toprak orneklerinin analizleri sonucunda
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%27,89 Ditylenchus spp., %25,72
Pratylenchus spp., %21,01 Tylenchus
spp., %17,25 Aphelenchus spp., %4,25
Tylenchorhynchus spp., %1,44
Merlinius spp., %0,72 Mononchus spp.,
%0,72 Dorylaimus spp. rastlanmustir.
Biga ilcesinde bulunan nematodlar

Biga ilgesinden alinan toprak
Orneklerinin analizleri sonucu %36,96
Ditylenchus spp., %31,51 Tylenchus
spp., %20,6 Aphelenchus spp., %8,48
Pratylenchus spp., %1,81
Panagroloimus spp., % 0,6 Merlinius
spp. rastlanmistir.

SONUC ve ONERILER

Daha once Canakkale’de misir
yetistiriciligi yapilan alanlarda dagilim
gosteren bitki paraziti nematodlarin
belirlenmesi igin bir calisma
gergeklestirilmemistir. Canakkale ilinde
misir  ekim  alanlarinda  dretim
kayiplarina sebep olabilecek  bitki
paraziti nematod tiirleri yapilan bu
caligmada tespit edilmistir. Sicaklik
degisimlerinin yani sira, bir¢ok sayida
baska faktorlerin de nematodlardaki
populasyon  degisimlerine  etkileri
bulunmaktadir. Topraga bagimli olarak
yasayan  nematodlarin  populasyon
takibinde toprak yapisinin 6zelliklerinin
belirlenmesinin énemi biiyiiktiir (Taylor
ve Sasser, 1978). Toprak tekstiirii
nematodlarin ~ ventral ve  dikey
yayilimlarin1  etkiledigi  bilinmektedir
(Wallace, 1963). Nematodla bulasik bir
araziyle miicadele etmek oldukca zor

olmas1  sebebiyle bolgede zararl
nematodlarin belirlenmesi, bu
nematodlarla savasim ydntemlerinin

gelistirilmesi agisindan 6nemlidir. Bitki
parazit nematodlarin  zararin1  aza
indirmek i¢in temiz topraga, temiz fide.
Bulasik alanlardaki bitkiler
uzaklastirilmali ve imha edilmelidir.
Ekim-dikim yapilmadan Once seranin
bos kaldig1 yaz doneminde 6-8 haftalik
bir solarizasyon uygulamast
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yapilmalidir. Sulama yapilan
temiz olmasina dikkat
Miimkiinse dayanikl gesit
kullanilmalhidir.  Bulagsmanin ~ yogun
oldugu bolgelerde, solarizasyon islemine
ek olarak nematisitle bos saha ilaglamasi
da yapilmalidir. Konukgusu olmayan
bitkilerle tarlada 3-4 yillik miinavebe
uygulamasi yapilmalidir.

suyun
edilmelidir.
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Ozet

Bu c¢aligma; atriyalfibrilasyonlu hastalarda, tromboembolik olma olasilig1 diisiiniilen kopeklerde
ekokardiografik bulgularla taninin kesinlestirilmesi esasina dayanmaktadir. Golden Retrevier cinsi
kopekler kisirlastirilmak i¢in  6zel korucan hastanesine bagvurdu.  Hastalara fizik muayene,
ekokardiyografi, elektrokardiyografi ve kan testleri yapildi. Ekokardiyografi sirasinda bazi hastalar
tagiaritmik idi, sol ventrikiil ve sol atriumdaspontan eko kontrast ve mitral kapak yetmezligi tespit
edildi.Sonu¢ olarak; kopeklerde, klinik muayene, laboratuvar ve EKG bulgulariyla desteklenen
ekokardiyografi teknigi, tromboemboliktespitinde standart bir tan1 yontemi oldugu sonucuna varilmisgtir.
Anahtar Kelimeler: Atriyalfibrilasyon, spontankontrast, ekokardiyografi, golden retrevier

Spontaneous Contrast In Dogs With Atrial Fibrillation

Abstract

This study is based on the basis of finalizing the diagnosis with echocardiographic findings in dogs
with atrial fibrillation, which are considered likely to be thromboembolic. Dogs of the Golden Retrivier
breed were admitted to the private korucan hospital for sterilization. The patients underwent a physical
examination, echocardiography, electrocardiography and blood tests. During echocardiography, some
patients were tachyarrhythmic, spontaneous echo contrast and mitral valve insufficiency were detected in
the left ventricle and left atrium. As a result, it was concluded that echocardiography technique, supported
by clinical examination, laboratory and ECG findings, is a standard diagnostic method for detecting
thromboembolism in dogs.

Keywords: Atrialfibrillation, spontaneouscontrast, golden retriever, echocardiography
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GIRIS

Spontanekokontrast, (SEK), kisa
zamanda sekil ve akustik dansitesi
degisen, sol atrium i¢inde yavasga ve
kivrilarak yer degistiren, duman seklinde
ekojenik artig olarak tanimlanabilir.
SEK, Atriyalfibrilasyonlu hastalarda,
tromboembolik olaylar i¢indnemli bir
risk  belirleyicisi ~ olarak  kabul
edilmektedir (Mikeli ve ark., 1982;
Merino ve ark., 1992; Kronik ve ark.,

1995). Zamanimmizda yeni gelisen
teknoloji ile ekokardiyografi
cihazlarinda SEK derecelendirilmesi

kalitatif yontemlerle hafif SEK veyogun
SEK seklinde degerlendirilmektedir. Bu
yontem subjektiftir ve ekokardiyografiyi
yapan Kkisiler arasinda yorum farki
olabilecegi gibi, tecriibbe ve kullanilan

cihazin gorlnti kaliteside
degerlendirmedecok dnemli unsurlardir.
SEK, ekokardiyografik olarak

et Lomg

kontrastlanma  gOstermeyen  kanin,
kendiliginden = ekojenite  kazanarak
ekokardiyografide tipik yuvarlanma
hareketi yapan sigara dumaninabenzer
bir sekilde goriilmesidir. Bu goriintii sol
ve sag kalp bosluklarinda, biyiik
venlerde ve arterlerde karsimiza ¢ikabilir
(Torrecilla ve ark., 1992; Tsai ve ark.,
1992; Siostrzonekve ark., 1993). Sol
atriyal genislemenin eslik ettigi sol

ventrikiilsistolik ~ ve/veya  diyastolik
fonksiyon bozukluklarinda, kardiyak
transplantasyon sonrasinda da

goriilebilmektedir (Mahony ve ark.,
1989; Acartiirk, 1999). SEK herhangi bir
kardiyak hastaligi olmayanlarda nadir
olarak goriilmektedir ki bu hastalar tam
konulmamis paroksismal AF veya sol
ventrikiildiyastolik fonksiyon bozuklugu
olan hastalar oldugu diistiniilmektedir
(Black ve ark., 1991; Fatkin ve ark.,
1994).

Sekil 1. 2. Golden Retriever bir kopekte SEK ve atrialFibrilasyon ( A dalgasi yok-E dalgasi goriiniiyor) goriintii
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SEK olusumunda altta yatan
nedenler arasinda patolojik
mekanizmanin kanin duraganlagmasi
oldugu diisiiniilmektedir. Sol
atriyumunhemodinamik durumunun
degismesi kanin duraganlagmasindaki
esas etkendir (Fatkin ve ark., 1994;
Grimm  ve ark, 1993). Sol
atriyumhemodinamigini etkileyen
faktorler sol atriyal genisleme, mitral
gradiyent nedeniyle olusan hiz farki ve
LAA sistolik fonksiyonlarmin SEK’li
hastalarda  Dopplereko  kardiyograf
Ltrombiis goriilme sikligt fazladir
(Torrecilla ve ark., 1992; Masuyama ve
ark.,1990).

MATERYAL ve YONTEM
Aragtirma; Ankara ilinde 2010-
2019 wyillart arasinda ozel kliniklere
nefes darligi, ¢abuk yorulma, hizli kalp
attimi, kusma ve dilde morarma gibi

16042022 15:03:38
APSEA% M1ITIO 12

semptomlarla gelen hastalardi.
Hastalarin rutin klinik muayenelerinin
yant sira hematolojik muayenelerinde
kardiyak enzimlerindeki yiikseklikle
birlikte elektrokardiyogramlarinda
anormal bulgular belirlenen kopeklerde
ekokardiyografik incelemeler yapildi.
Gorlintiiler i¢in Mindray ve Philips
ekokardiyografi cihazlar1 kullanildi,
fotograf basimi i¢inde Mitsubishi marka
P9SDW BW termal printer kullanildi.
Kopekler sag ve sol gogiis duvarinda 5
ile 7. kostalar arasinda kardiak agidan
ekokardiyografi ile degerlendirilmeler
icin hastalarin sol koltuk alt1 trag edildi
ve transdiicerle deri arasinda hava
olmamas1 i¢in ultrason jeli kullanildi.
Ekokardiyografik muayenelerde hem
sag hemde sol toraks pencerelerinden
farkli akslar kullanilarak goriintiiler
gergeklestirildi.

20220416-1456209803

atriumdaspontanekokontrast (SEK)

BULGULAR
Sol atrium ve sol ventrikiil
Olgtimleri, parasternal uzun eksen

goriiniimiinden M mode ve B mod (iki
boyutlu) ekokardiyorafi yapildi. Biitiin
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hastalarda oldugu gibi rutin olarak tiim
renkli Dopplerekokardiografimuayenesi
uygulandi. LA ve LV ‘de SEK
(trombiisli?) goriintiileyebilmek igin
biitiin transtorasik calismalar1 dikkatlice
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degerlendirildi. Kalp bosluklarinin ve
kapaklarinin standart ~ gorlintiileri
alindiktan sonra sol atriyum ve sol
atriyalapendiks SEK ve
trombiisagisindan ayrintili  incelendi.
Mitral kapak yapis1 ve yetmezligi renkli
Dopplerle, CW (ContinuousDoppler),
PW (Pulsed Doppler) ‘le incelendi ve
eksantrik hafif derecede yetmezlik akimi
alindi. Trikiispit kapak yapilar1 normal
ve eser derecede yetmezlik izlendi.
Pulmoner kapak ve aort kapak yapis1 ve

Anksss Can Koru Heyvan Hastanes!
16042022 154511

AP SSPS MIZTH 18

akimlari normal idi.
PulseDopplerkiirsorii  mitral ~ kapak
seviyesine yerlestirildi. Bazi kopekler
tagiaritmikti ve Doppler
ekokardiyografide A dalgas1 yoktu, E
dalgasinin  gorlintisiic alindi.  Sol
ventrikiil (LV) ve sol atrium (LA)
boyutlarinda hafif derecede artis ve
yogun SEK izlendi. Sol ventrikiilsistolik
fonksiyonlarinda azalma goriilmekle
beraber ortalama LVEF %55 izlendi.

ozdemis cansel bal
20220416-145629 9863

Sekil 4. iki boyutlu ekokardiyografide parasternal kisa eksen kesitinde sol ventrikiil igince spontanekokontrast

TARTISMA
Atriyalfibrilasyon’dadilate  sol
atriyum i¢inde, kan hareketinin azalmig
hiz1 sonucu eritrositlerin ~ rulo
formasyonu almasi ile koagiilasyona
egilimi gosteren sigara dumani seklinde
ekokardiyografide gorlintii
olusturmasina SEK denir. SEK-trombiis
birlikteligi yaninda, trombiisiin diger
klinik ve ekokardiografik bulgularla
beraberligi de siklikla degerlendirilen bir
durumdur (Kronik ve ark., 1995). SEK,
kisa zamanda sekil ve akustik dansitesi
degisen, sol atrium iginde yavasga ve
kivrilarak yer degistiren, duman seklinde
ekolar olarak tanimlanabilir

(SEK)
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Hayvanlarda yapilan calismalarda SEK
nadir goriiliirken, beseri hastalarda
Trombiis’iin %80-100’4 sol atrial SEK,
LA SEK'lihastalarin %23-28'inde sol
atrialtrombiis bulundugu, LA SEK'in
hem MD'li (mitral darligl), hem de
valviler ~ olmayan  AF'li  (atrial
fibrilasyon) hastalarda, LA trombiis i¢in
tek bagimsiz haberci oldugu
bildirilmistir (Black ve ark., 1993;
Grimm ve ark., 1993). SEK-trombiis
birlikte degerlendirilirken, trombiisiin
diger klinkk ve  ekokardiografik
bulgularla  beraberligi de siklikla
degerlendirilen bir durumdur.

Siostrzonek  ve ark. tarafindan,
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kardiyomyopatili hastalarda, reolojik
faktorlerin LA trombus olusumuna
etkilerinin aragtirilldigi bir calismada,
LAA trombiislu hastalarda LAA akim
hizinin daha diisiik oldugu; buna karsilik
, trombiis olan ve olmayanlar gruplar
arasinda, kardiak indeks, LA capi, AF ve
"hemorheologic" faktorler agisindan
farklilik olmadig1 rapor edilmistir (Erbel
ve ark., 1986; Grimm ve ark., 1993; Ito
ve ark., 2000), MD'li velveya AF'li
hastalarda yapilan farkli c¢aligmalarda
ise, LA trombiis varligi , AF ve sol atrial
capt iliskili faktorler olarak bulunmus;
MY ile ise iliski oldugu ve olmadig:
seklinde ¢eliskili sonuglar bildirilmistir.
AF’nin MD olan hastalarda sik
goriiliilmekle birlikte, AF’den bagimsiz
olarak MD’li hastalarda tromboza
egilimin arttigini ve SVO
(Serebrovaskiiler Hastalik)’nun MD
olmayanlara  kiyasla  daha  sik
goriildiigiinii  gosterilmistir (Black ve
ark., 1991; Fatkin ve ark., 1994). Ancak
yapilan bir¢ok calismaya ragmen
SEK’in nedeni tam olarak ortaya
konulamamuistir. Bizim ¢alismalarimizda
SEK’in etiyolojisini a¢iklamaya ydnelik
sol atriyum ve aorttan aliman kan
viskoziteleri ile periferik yaymalar,
fonksiyonlari, ayrintili olarak incelendi.
Calismalarimizda bazi hastalar
tasiaritmikti, sol ventikiil ve sol atrium
icinde yogun SEK saptandi. Yapilan
caligmalarda HT’si olan hastalarda
diyastolik fonksiyon bozuklugunun daha
cok goriilmesi ve buna bagli sol atriyum
basincinin artarak kanin sol atriyumda
duraganlagsmasina sebep olmasi olarak
aciklanmistir (Black ve ark., 1993;
Siostrzonek ve ark., 1993; Johjive ark.,
1994). Calismalarda HT’u olan
hastalarin %70’inin AF ritminde olmasi
seklinde arttikga SEK yogunlugunun
arttigr bulunmustur. AF’den bagimsiz
olarak obezitenin SEK yogunlugunu
arttirmasi dolayisiyla tromboemboliye
yatkinligimi ~ gostermesi  agisindan,
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transtoraksik ekokardiyografiden elde
edilen veriler ciddi SEK olan gruplarda
sol atriyum c¢apina ek olarak sol atriyum
boyu, sol atriyum sistol ve diyastol sonu
alanlari, sag atriyum caplart anlamli
olarak  yiikksek  saptanmustir.  Cok
degiskenli dogrusal regresyon analizinde
SEK yogunlugunu etkileyen Onemli
bagimsiz degiskenlerden birinin sol
atriyum ¢ap1 oldugu saptandi. Her ne
kadar LA’nin tiim duvarlarindan elde
edilen hizlar ciddi SEK olan grupta
disiik saptanmis olsa da istatistiksel
olarak anlamli saptanmamigtir. Bizim
orneklerimizde ciddi  SEK’i  olan
hastalarin biiyiikk kismimin AF ritminde
olmasi sonuglarin anlamli olmamasinin
nedeni olabilir. Sol atriyalappendiks
fonksiyon bozuklugu ile SEK yogunlugu
ve tromboembolik olaylar arasindaki
iliski bilinmektedir (Mahony ve ark.,
1989; Merino ve ark., 1992; Acartiirk,
1999;). SEK’i  olan  hastalarda
tromboembolik olaylarin stk
goriilmesinin nedenini acgiklamaktadir.
Ancak sol atriyumda goriilen SEK ile
kan viskozitesi artis1 arasindaki iligki ve
bu iliskinin 6nemi bilinmemektedir. Kan

viskozitesi, kanin akima kars1 olan
direncinin Olciistdiir. Trombiis
gelismesiyle AF  arasinda  iligkili
calismamizda, kopeklerde
ekokardiyografi ile yakin takip edilerek,
atriyalfibrilasyon gelisiminin
engellenmesi onemlidir, diye
diistinmekteyiz.
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Abstract

Leadership is a broad and comprehensive concept that is associated with a variety of styles and
theories, including Transactional and Transformational Leadership (Vecchio et al., 2008), Learning-
Centred Leadership (Southworth, 2009), and Emotional Intelligence (Goldring et al., 2015), and others. In
theory, there is still an opportunity for more comparisons and links between different types of leadership
(Ricard et al., 2017). This research aimed to investigate the extent and nature of the link between principal
leadership and School Climate. This research focused on determining the level of leadership, and school
climate of a private high school in istanbul turkey , in addition assessing the relationship between leadership
and school climate, hence developing the differences in the level of leadership and school climate based on
demography and determining the dimensions that contributes to the Principals’ Leadership. The results of
this study appear to meet the targeted objective by investigating the level of Leadership and Level of School
Climate, bringing the actual relationship between both variables, and finding out if there Is any significant
and differences
Keywords: Leadership, school climate, students
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INTRODUCTION

This  research  aimed to
investigate the extent and nature of the
link between principal leadership and
School Climate. This study offers a
systematic review, and multivariate
meta-analysis of the empirical literature
on the impacts of principal leadership on
School Climate generated between 2010
and 2020. Thus, this study is significant
because it (a) investigated how
principals' leadership influenced School
Climate, (b) revealed how collective
decisions made by principals and
administrators  influence  learning
conditions, and (c) identified functions
within leadership that principals can use,
school leaders, district administrators,
and instructors to impact the school
climate and process. The goal of this
study was addressed using a collective
case study technique. This methodology
provides for a thorough investigation of
the effects of principal leadership on
School Climate. For a collective case
study method, research questions should
strive to address how or why questions
(Yin, 2018). To that goal, the following
research issues were addressed in this
study:
1) what is the level of School Climate,
2) what is the level of level of Leadership
3) what is the relationship between
Leadership and School Climate
4) What is the differences in the level of
leadership, and level school climate
based on demography,
5) What are factors affecting relationship
between Leadership and School Climate

Leadership "increases the school's
potential  for  boosting  teachers'
instructional ~ capacity” (Heck &

Hallinger, 2014, p. 658). According to

Goddard et al. (2015), principals'
instructional  leadership may help
teachers  improve teaching, and

leadership and teacher collaboration may

7

contribute to school effectiveness by
increasing  collective efficacy. In
contrast, the absence of specific criteria
in the context of the Instructional
Leadership concept leads to a
misunderstanding of leadership. Duke
(1982), Rowan, Bossert, and Dwyer
(1983), Hallinger and Murphy (1985),
Murphy (1988), and Purkey and Smith
(1990) are some of the authors (1983).
Principals are frequently caught up in
managerial practices that prevent them
from attaining their full potential as
Instructional Leaders. According to
Barnes et al. (2010), "principals must
transform  their actions from a
management to an instructional focus"
(p.273). Principals must demonstrate

leadership by infusing leadership
techniques into their position and
character; otherwise, their job will

provide an administrative persona that
may fit into an administrative domain.
Transformational leadership is a
practical kind of school administration
leadership. It makes an enormous
contribution to changing individuals into
future leaders by giving them control
over their behaviours and personality
traits. Individuals must raise knowledge
and enhance their abilities to adopt
leadership roles and accomplish their
work obligations in a well-organized
way. However School climate refers to
school attributes in which there is a
constant interaction of various variables
such as student-teacher relationships,
teaching and learning processes,
qualities, approaches, and practices
(Thapa et al., 2013). Researchers have
devised many definitions of school
climate, which continue to confuse
(Thapa et al., 2013). The synthesis of

human interaction occurs at various
levels: microsystem (immediate
environment), mesosystem  (school,

outside environment), exosystem (social
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and cultural values), macrosystem
(social and cultural values), and
chronosystem (changes over time)

(Bronfenbrenner, 1992). As a result, we
can better understand how the school and
its relational dynamics affect student
outcomes in various areas of life. The
quality and character of school life are
defined as the school climate (Cohen et
al., 2009, p. 182). Decades and decades
of research have revealed that the nature
of school climate is multidimensional in
and of itself. The school climate can
influence the learning environment in
both positive and negative ways
(Freiberg, 1998). Kuperminc,
Leadbeater, Emmons, and Blatt (1997)
discovered that students in a positive
school climate had fewer behavioural
and emotional problems. School climate
is not static; it is highly dynamic, and it
IS necessary to pay attention to this
dynamicity (Hoy & Hoy, 2003).
Articulation of dynamic aspects of
education has been studied for over a
century. Similarly, the climate of an
organization defines it (Halpin & Croft,
1963). According to Halpin and Croft's
research, school climate can be classified
as open, autonomous, controlled,
familiar, paternal, or closed (Halpin &
Croft, 1963). Achievement gap and
dropout among students remain critical

concerns  for  teachers, guidance
counsellors, educationists, and
educational planners, particularly in

India, due to heavy investment in
education  (Sharma, 1982). The
dynamics of teaching-learning, its
paradoxes, and its process are vital, if not
essential, for bringing about a qualitative
change in the field of education. The
transaction in the classroom settings
elegantly changes the fabric of the
student's  existence, laying  the
groundwork for limitless possibilities.
The primary goal of this study work is to
gain knowledge of leadership positions
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in educational institutions and how
leadership affects School Climate. There
is a significant link between student
learning and leadership performance; in
certain circumstances, educators and
school personnel are seen as the leaders
in  whose hands the educational
requirements, developmental features,
norms, rules, laws, policies, and
procedures are vested. There is a
significant association between all of
these factors and the learning that pupils
do in schools. It all comes down to
commitment and dedication to a robust
and comprehensive leadership support
system that aims to strengthen the link
between learning and leadership by
defining what leaders should know, be
aware of, and be able to do by providing
them with the tools and feedback needed
to improve and, ultimately, excel
(Mezzacappa, 2008). The main goal of
leaders, the school, and the educators is
for the students to learn and perform well
within the school. For this purpose, they
are taught all of the necessary aspects
such as discipline, obedience, control,
motivation, dedication, and how to put in
all of the hard work to give their best. In
order to achieve intended goals, both
leaders and students must demonstrate
initiative and a sense of creativity. As
ideas about school leadership have
increasingly emphasized learning and
school improvement, leadership
assessment has emphasized leaders'
performance and results rather than
qualities and characteristics. It aimed at
determining how well leaders and their
performance meet criteria defined by
professional bodies and policy; served
influential and cumulative purposes,
often aiming at leaders' learning and
further  development; (Mezzacappa,
2008). Leaders of reputable schools
devote themselves to the formulation,
articulation, execution, and care of a
shared and endorsed vision for learning
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by the school community. A knowledge-
based curriculum has been developed,
and it has been expressed as follows:
(Murphy, 2007). Vision for learning
includes creating, expressing, putting
vision into action, and stewarding vision.
This concept comprises instructional
time, knowledge and engagement, hiring
and distributing employees, and
supporting staff. The curricular Program
includes  knowledge, participation,
expectations, standards, learning
opportunities, and curriculum alignment.

The assessment Program includes
knowledge and involvement, assessment
techniques, curriculum and

communication, and data utilization.
Professional development, communities
of professional practice, and community-
anchored schools are all examples of
Communities of Learning. Resource
Acquisition and Use — This includes
obtaining, allocating, and utilizing
resources. Organizational Culture - This
includes emphasising production, the
learning environment, the customized
environment, and continual
development. Stakeholder participation,
diversity, environmental context, and
ethics are examples of social advocacy.
The research in this study can be
described as both exploratory and
descriptive. In  the  beginning,
exploratory research was carried out
since little comprehension of the
problem domain existed. In order to raise
awareness about Leadership and its
impact on School Climate, a large
amount of literature concerning theories
related to the problem area was
examined.

Based on the findings of the study, all the
mean scores were above 3; it means that
the Teachers in private high school in
Istanbul (case of study) have positive
perceptions of principals’ leadership and
teachers’ exceptions met in the execution
of the services. Furthermore, four
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factors, namely Belonging, Safety,
Trust, Achievement were identified in
the Leadership scale. Because this
research was investigating the level of
leadership and school climate of
Teachers, the findings shows that the
level of all four leadership dimensions
were high from the perspective of
respondents. The lowest level of
leadership dimensions is Achievement,
followed by Belonging, Safety and
Trust. Furthermore, the outcomes of this
study showed that the level of leadership
was high. Finally, the findings indicated
that the level of school climate was also
high meaning that the teachers were
satisfied with environment delivered by
the AIS principals. Based on the
findings, all dimensions showed a
significant relationship with the school
climate. This finding supports the study
by Dore (2021) who said that the most
important dimension affecting
Leadership and create a positive school
climate is Trust, Belonging and safety.
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Ozet

Calisma veteriner hastane ve kliniklere acil gelen farkli yas, cinsiyette ve agirlikta olan Golden
Retriever cinsi kopeklerden olusturuldu. Ekokardiyografik muayene sonucunda, hastalarda kalp hastalig
semptomlarina rastlandi. Ekokardiyografik muayene gogiis agrisi, oksiiriik, solunum yetmezligi, kalp
ritminin diizensizligini ayirt etmek i¢in iyi bir yontemdir. Kalp hastaliklarinin tanisinda ekokardiyografi
bize gerekli olan 6n bilgiyi saglamak i¢in yardimer olur. Elde edilen sonuclara gore Mitral kapakgik
yetmezliginin, kdpeklerde en sik rastlanan kalp hastaligi oldugu saptanmistir. Kalp yetmezligi teshisini
koyabilmek i¢in ekokardiyografi, yapan kisinin tecriibe, bilgi ve becerisiyle beraber bu test tercih
edilebilmesi gerekilidir.

Anahtar Kelimeler: Ekokardiyografi, kalp hastaliklari, kopek

Echocardiographic Evaluation In Golden Retrievers With Acute Heart Failure
Summary

Abstract

The study was created from Golden Retriever dogs of different ages, sexes and weights, who came
to veterinary hospitals and clinics urgently. As a result of echocardiographic examination, symptoms of
heart disease were found in the patients. Echocardiographic examination is a good method to distinguish
chest pain, cough, respiratory failure, and irregular heart rhythm. Echocardiography helps us to provide the
necessary preliminary information in the diagnosis of heart diseases. According to the results obtained, it
was determined that mitral valve insufficiency is the most common heart disease in dogs. In order to
diagnose heart failure, echocardiography should be preferred together with the experience, knowledge and
skills of the person performing it.
Keywords: Echocardiography, heart diseases, dog
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GIRIS

Kalp, dolasim sisteminin merkezi
konumunda olan, giicli kas ve bag
yapisina  sahip, yasam boyu hi¢
durmadan calisan, hayati bir organdir.
Kalbin, dolayisiyla ~da  dolasim
sisteminin bulunmadig1 bir canli yasami
miimkiin degildir. Dolagim sisteminin
esas gorevi viicut  dokularindaki
oksijenden fakir (kirli) kani akcigere
getirip temizlemek ve oksijenden zengin
(temiz) kani ve beraberinde besinleri,
proteinleri, mineralleri kisacas1 viicut
icin gerekli biitlin maddeleri ihtiyaci olan
viicut dokularina ulastirmaktir (Mebazaa
ve ark., 2007; Glassberg ve ark., 2008).
Saglikli ve yeterince verimli isleyen bir
kalp, viicudun tiim boliimlerine yeterli
oksijen ve kam ulastirabilmek i¢in
olabilecek en iyi sekilde caligir. Kalp
yetmezligi kalbin viicudun metabolik
gereksinimini karsilayabilecek
miktardaki kani pompalayamamasidir
(Neal ve ark. 2010; Nagueh ve ark.,
2009; Sanderson JE 2009). Kalp, bu
durumu  tolere  edebilmek  igin
genislemeye ve biliyiimeye baglayabilir,
bu durum kalp biiylimesi olarak
isimlendirilmektedir. Bunun disinda
kalp yetmezligi durumunda kalp, normal

NORMAL

KALP YETMEZ

Sol W\
Odacik

Septum

ritmine gore daha hizli kasilarak
yeterince kani viicuda pompalamaya da
calisabilir, kan damarlar1 daralir. Bunun
sonucunda Onemli organ ve dokulara
yeterince kanin ulagmasi
engellemektedir. Cabuk yorulma, istah
kaybi, nefes darligi, mide bulantisi, ani
kilo artis1, gogiis agrisi, oksiiriik, pembe
ya da beyaz renkli balgam ¢ikarma, kalp
ritminde diizensizlik (aritmi), kalp
carpintisi, ayak bilekleri, bacaklar ve
karinda sisikler (6dem), siirekli uyku hali
ve konsantrasyon gilicligli c¢ekme,
geceleri sik idrara ¢ikma, boyundaki kan
damarlarinin ~ belirginlesmesi  v.b.
hastaliklarla kendini belli edebilir
(Nieminen ve ark., 2006; Schaer M.
2003). Sistolik kalp yetmezligi kalbin
kasilma giiciinde azalmaya neden olur.
Kapak yetmezlikleri, hipertansiyon, kalp
kas1 hastaliklar1 gibi sebeplerle olusur.
Diyastolik  kalp  yetmezligi  kalp
duvarlarmin  kalinlastig1, esnekligini
kaybettigi ve gevsedigi sirada yeterince
kan1 alamadigi durumlarda goriiliir.
Ayrica sistolik yetmezlikler bir siire
sonra diyastolik yetmezlige de neden
olabilir (Cotter ve ark., 2002; Fonarow
ve ark., 2007).

LIGI

YETMEZLIK Odacik

Sekil 1. Normal ve kalp yetmezliginde kalbin anatomik yapist
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Akut kalp yetersizligi (AKY) hizh
baslayan ya da bulgu ve semptomlari
hizli degisiklik gosteren ve acil tedavisi
gereken kalp yetersizligi (KY) olarak
tanimlanmaktadir. AKY yeni baslayan
KY olabilecegi gibi mevcut kronik
KY’nin agirlagsmasi da olabilir. Hastalar
akut pulmoner O6dem gibi acil bir
durumla  basvurdugunda, AKY
hastalarinin  ¢ogunlugu kronik kalp
yetersizliginin ~ kotiilesmesi  olarak
karsimiza c¢ikar. AKY hastalarinin
yaklasik %50’sinde korunmus ejeksiyon
fraksiyonu vardir (Gheorghiade ve ark.,
2005). Korunmus ejeksiyon fraksiyonu
daha ¢ok yash ve atriyal fibrilasyon ve
ciddi hipertansiyonlu hastalarda
karsimiza c¢ikmaktadir. Kalpteki islev
bozuklugu iskemiyle, kalp ritmindeki
anormalliklerle, kalp kapak islev
bozukluklariyla, perikard hastaliklariyla,

dolum basincinda ya da sistemik direngte
artisla iliskili olabilir. AKY genellikle
pulmoner konjesyon ile ayirt edilir;
ancak bazi hastalarda tabloya kalp

debisinde  azalma ve dokularda
hipoperfiizyon hakim olabilir.
Ekokardiyografik degisiklikler

genellikle dilate  kardiyomiyopati
benzeri degisiklikler, yavas ve subakut
tip sol atriyum, sol ventrikiil, sag
ventrikiil boslugu gibi goriilen dilate
kardiyomiyopatiye benzer sekilde
genisleme, sol ve sag ventrikiil ¢ikis
yolu genislemesi, ince ventrikiil
duvari, zayif ventrikiil diffiiz aktivitesi
ve segmental diskinezi, sol ventrikiil
ejeksiyon fraksiyonu, bazen duvar
trombiisi, akut sol ventrikiil
genislemesi goriilmektedir
(Gheorghiade ve ark.,2006; Peacock ve
ark.,2008).

Ekokardiyografi

* Ventrikiler disfonksiyon

— Dustik EF ve FS
* Genis kalp bosluklari
—LVEDd T
» Perikardiyal eflizyon
* Trombis

Sekil 3. Mitral yetmezligi( 4/4 derece)
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Doppler ekokardiyografi ile mitral
yetersizligi ve triklispid yetersizligi
tesbit edilmektedir. Kalp yetmezligi

iyilesmesi  sonra kapak yetersizligi
hafifletilebilir veya hatta ortadan
kalkabilir.

MATERYAL ve YONTEM

Calisma 2000 -2021 yillar arast
veteriner hastane ve kliniklere acil gelen
AKYolan 35 farkli yas, cinsiyette ve
agirlikta olan Golden Retriever cinsi
kopeklerden olusturuldu. Goriintiiler
Toshiba marka Artida model, Philips,
Vivid 3 ve Esaote marka AU5 gibi
ekokardiyografi cihazlar1 ile alinip
basimi i¢inde Mitsubishi marka P9SDW
BW termal printer kullanildi. Biitiin
kopekler sag ve sol gogiis duvarinda 5 ile
7. kostalar arasindaki deri {izerinde
bulunan killar tras edildikten sonra
standart ekokardiyografi jeli kullanild.
Ekokardiyografik muayenelerde hem
sag hemde sol toraks pencerelerinden
farkl1 akslar kullanilarak goriintiiler
gerceklestirildi. Ekokardiyografik
muayene parasternal uzun aksla basladi
ve parasternal kisa aks, apikal
goriintiilerle tamamlandi. Calismamizda
iki boyut ( B Mod), M Mod ve renkli
Doppler (Continuous — pulsed Doppler )
teknikleri kullanildi. Bu ¢alismada M
mod ekokardiyografik muayenede dogru
Olciim elde edilmesi i¢in sol ventrikiil,
mitral kapakcik ve aort kok seviyesinden
kesit goriintii alindi.

BULGULAR

Golden Retriever cinsi
kopeklerde de ekokardiyografik
inceleme B Mod ve M Mod
goriintiileme ile Doppler muayene
bulgulari kombine edilerek
degerlendirildi. Doppler

ekokardiyografik muayene sonucunda
sol atriumda geri donen jet akim ve sag
atriumda yapilan incelemelerde geri
donen jet akim oldugu belirlendi. B Mod

784

ekokardiyografik muayene sonucunda
mitral kapake¢ik kalinlasmasi gortildii.
Ayrica 2 olguda mitral kapakeik
prolapsusu izlendi. trikiispit kapakeik
kalinlagsmasi belirlendi. B Mod ve
Doppler  ekokardiyografi ~ bulgular
birlikte degerlendirilerek, olgularinin
hastalik  tanis1  yapild. M Mod
goriintiileme teknigi kullanilarak yapilan
Ol¢timlerle, kalp duvarinin kalinligi, kalp
bosluklarinin boyutlar1 ve perikardiyum
hakkinda net bilgiler elde edilebilir.
Yapilan Olgiimlerde dogru sonug elde
etmek i¢in; sol ventrikiil, mitral kapakg¢ik
ve aort rut seviyesinde kesit goriintii
alinmas1 gerekmektedir

TARTISMA

Golden Retriever cinsi kopekler
akilli, cana yakin, sakin, iyi egitilebilir
kelimeleri bir golden't tanimlamak i¢in
dogru kelimelerdir. Tam bir aile
kopegidir, ailenin her ferdi ile sicak
iletisim  kurar, dost canlis1 ve
korumacidir, ama iyi bir bek¢i oldugu
sOylenemez ve diinyada en ¢ok edinilen
aile kopegidir. Golden Retriever cinsi
kopeklerde konjenital kalp
hastaliklarina, edinsel kalp hastaliklarina
gore daha az rastlanmaktadi. (%10).
Kopeklerde edinsel kalp hastaliklarinin
sikligr yasa bagli olarak artmaktadir.
Edinsel kalp hastalig1r olan kdpeklerde
genellikle konjestif kalp yetmezligi
semptomlar1 mevcuttur. Bu semptomlar
uyusukluk, egzersiz toleransinda azalma,
oksiirme, dispne, senkop, kollaps, kilo
kayb1 olabilmektedir (Gheorghiade ve
ark., 2006). Calisma materyalini
olusturan 35 kopegin kuru oksiiriik,
patolojik uyku hali, ¢abuk yorulma ve
depresyon  sikayetiyle, olas1 kalp
hastalig1 siiphesiyle 6zel hastane ve
kliniklere gelerek kalp hastaliklarina
rastlandi. Kopeklerde kalp
hastaliklarinin %72 sini kronik mitral
kapake¢ik yetmezligi kapsamaktaydi.
Mitral ve trikuspital kapakciklarin
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yetmezligi c¢ogunlukla yashlarda ve
kiigiikk 1k kopeklerde goriilmektedir.
Mitral kapakgik yetmezliginde kalbin sol
tarafinda  biliylime  goriilmektedir.
Siddetli ve kronik mitral kapakeik
yetmezliginde  atrial ~ perforasyon,
perikardiyal hemoraji ve endokardiyal
hasar goriilebilmektedir. Kardiyomegali
ile birlikte akcigerlerde damarlagsma ve
o0dem goriilebilmektedir (Gheorghiade
ve ark., 2006; Glassberg ve ark., 2008).
Ekokardiyografik degerlendirmede
atrioventrikiiler kapake¢ik yapraklarinin
kalinlasmasi, ¢ok ileri endokardiyozisli,

ilerleyici sol atrial ve ventrikiiler
dilatasyonlu hastalarda ayirt
edilebilmektedir. Siddetli hastalarda

mitral kapakgik prolabe olarak sol atrium
igerisine girebilmektedir (Gheorghiade
ve ark., 2005). Kalp yetmezligi hastalig
ise kalbin viicuda yeterince kan
pompalayamamast  durumudur. Bu
sebeple, kalbin ¢alismasindaki sorundan
dolayr doku ve organlarda hasarlar
meydana gelebilmektedir. Kalp
yetmezligine sebep olan pek ¢ok faktor
mevcuttur. Hastaligin meydana gelmesi
hususunda bunlardan sadece bir tanesi ya
da birka¢ tanesi bir arada rol
oynayabilmektedir. Kalp yetmezligine
sebebiyet veren faktdrlerin  birden
fazlasinin bir arada olmasi hastaligin
ciddiyetini artirmaktadir (Fonarow ve
ark., 2007; Zoghi ve ark.,, 2009).
Hastaligin teshisinden itibaren boyutunu
da g6z onilinde bulundurup tedavi plani
belirlenmeli, olusabilecek potansiyel
ciddi komplikasyonlarin engellenmesi
ve hayat kalitesinin arttirilmasina
yonelik onlemlerin alinmasi
gerekmektedir. Sol kalp yetmezligi veya
sag kalp yetmezligi genellikle kalbin
cesitli sebeplere bagli olarak tahribata
ugradi1 ya da zayifladigr durumlarda
meydana gelen bir hastaliktir. Kalbin kan
pompalama odaciklar1 olarak bilinen
ventrikiillerin sertlesmesi, kalbin iki atis1
arasinda tamamen kanla
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doldurulamamasina sebep olarak kalp
yetmezligine  yol acabilmektedir.
Bununla  birlikte kalp kasinin
zayiflamas1 ya da zarar gOrmesi de
ventrikiillerin  genislemesine, bdylece
kanin viicudun tiim bélgelerine yeterince
ulasamamasina neden olmaktadir. Kalp
yetmezliginin olusumu ve gelisiminde
genetik faktorler onemli bir yere sahiptir.
Aile iiyelerinde kalp yetmezligi ge¢misi
bulunan bireylerde bu hastali§in ortaya
cikma olasiligi diger bireylere gore
oldukca yiiksektir. Bunun disinda kalp

yetmezligi sebepleri arasinda
sayilabilecek faktorler sunlardir: Bu
hastalikta ekokardiyografik
degisiklikler genellikle dilate

kardiyomiyopati benzeri degisiklikler,
yavas ve subakut tip sol atriyum, sol
ventrikiil, sag ventrikiil boslugu gibi
goriilen dilate kardiyomiyopatiye ¢cok
benzer sol ve sag ventrikiil ¢ikis yolu
genislemesi, ince ventrikiil duvari,
zayif ventrikiil diffiiz aktivitesi ve

segmental diskinezi, sol ventrikiil
ejeksiyon fraksiyonu, bazen duvar
trombiisil, akut sol ventrikiil
genislemesi goriilebilmektedir.
Doppler  ekokardiyografi mitral
yetersizligi olan hastalarin%
49.2'sinde  bulunabilir,  trikiispid
yetersizligi de yaygindir, kalp
yetmezligi  iyilesmesinden  sonra

kapak yetersizligi hafifletilebilir veya
hatta ortadan kalkabilir (Peacock ve
ark.,2008; Kersten ve ark., 2000). Fakat
kalbin bu konuda bir dezavantaji vardir
ki kalp hiicrelerinin sayilarini arttirma
yetenegi yoktur. Bu sebepten kisa siireli

durumlarda viicutta ihtiyag artisi
oldugunda atim hizini
arttirmak, damarlar1  kasarak  kalbe

doniisii arttirmak, viicutta fazla su
tutmak gibi gecici ¢Oziimlerle ihtiyact
karsilayabilir ama uzun siire bunlari
sirdlirmesi miimkiin degildir. Kalp
yetmezligi de bu nedenle ortaya cikar.
Sol kalp yetmezligi kalbin son
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karinciginin  kasilmasinda yetersizlik
sonucu olusur ve nefes
darlig, oksiirtik gibi  solunum  sistemi
semptomlarina sik yol agar. Zamanla sol
kalpteki yetersizlik sag kalbi de
etkileyecek ve yetersizlige gotiirecektir.
En sik  sebepleri, koroner arter
hastaliklari, hipertansiyon ve kapak
hastaliklaridir (Fonarow ve ark., 2007).
Sag kalp yetmezligi isesag kalbin
pompalama fonksiyonunun bozulmasi
sonu olusur. En sik goriilme sebebi, sol
kalbe bagli bozulmalar ve akciger
hastaliklaridir. KOAH, yalnizca sag kalp
hastaligi  varsa (izole sag kalp
yetmezligi) en stk goriilen
sebeptir. Yorgunluk, halsizlik, bas
donmesi, bayilma, siyanoz, gece sik
idrara ¢ikma, idrar miktarinda azalma,

kalbin viicuda yetersiz kan
pompalamasindan ve oksijen
dagitiminda eksiklikten kaynaklanir.

Kalp yetmezliginin pek cok yapisal ve
sonradan kazanilmis sebebi olabilir.
Biitin  kalp yetmezligi tablolarinin
altinda ise ortak olarak kalbin
kasilabilme giiciinde azalma yatar. Kalp
kasinin herhangi bir sebepten Otiirli
kasilma fonksiyonun azalmasi halinde
kalp bosluklarinda basing artist ve
ardindan genisleme baglar (Chaudhry ve
ark., 2007; Gheorghiade ve ark., 2006).
Yeteri kadar enerji ve oksijen alamayan
tiim organlarin fonksiyonlar: etkilenir.
Bobrek kan akimimin azalmasi viicutta
tuz ve su tutulumuna yol agar. Bunun
neticesinde akciger, bacaklar, karin
boslugu ve diger organlarda siv1 birikimi
baglar. Bu durum konjestif kalp
yetmezligi olarak tanimlanir (Peacock ve
ark., 2008; Cotter ve ark., 2002). Sistolik
kalp yetmezligi, kalbin pompalama
giiciiniin zayif olmasidir. Diastolik kalp
yetersizliginde ise kalbin pompalama ve
kasilma  giicii  normaldir  ancak
esnekliginde azalma ve gevsemesinde
sorun vardir (Smith ve ark., 2002).
Ikisinde de benzer sikayetler goriilmekle
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birlikte tedavilerinde farkliliklar oldugu
i¢in ayirici tanilarin yapilmasi gerekir.
Elde edilen sonuclara gore Mitral
kapak¢ik yetmezliginin, kopeklerde en
stk rastlanan kalp hastaligi oldugu
saptanmistir. Hastalik ilerlediginde ise
nefes darlig1 sebebiyle uyanma ve gece
yiiksek yastikla yatma istegi gortilebilir.
Kalp yetmezligi sonuglar1 agisindan geri
doniilmez ve oliimciil olabilir. Tedaviye
uyum gostermek her durumda hasta
lehine olacaktir.

Hayvanlarda 6zellikle Golden Retriever
cinslerinde ekokardiyografi
caligmalarinda kalp yetmezligi oldukca
sik rastlanmaktadir.
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Abstract

This study, which was carried out to determine the agricultural characteristics of some chickpea
lines and varieties in Adana, and Urfa ecological conditions, was carried out in the trial fields of the Eastern
Mediterranean Agricultural Research and GAP Agricultural Research Institutes. The study, which was
carried out by different institutes using 20 chickpea lines and 3 control types, was established in a
randomized block design with three replications. In the study, phenological characteristics such as the
number of days until flowering, pod binding, the number of days after emergence and vegetation period
after 50% emergence of chickpea plant, and acronomic characteristics such as plant height, first pod height,
harvest maturity, hundred grain weight, yield per decare were examined. As a result of the study, Ascochyta
blight disease controls were also carried out depending on the climatic conditions of chickpea lines and
varieties. In the study, when the average grain yield values of two years in Adana location were examined;
The highest grain yield was determined as 317.37 kg da* from Seckin control variety, 306.78 kg da™* from
URFA C-2 line, 305.41 kg da™ from URFA C-7 line and 304.74 kg da™* from Inci variety. In the Urfa
location, the highest grain yield was determined as 209.56 kg/da in Inci standard variety, 207.66 kg/da in
URFA C-3 variety with row number 3, 203.92 kg da! and kg da! in URFA C-7 variety, respectively. It is
seen that the control varieties Inci, Hasanbey and Seckin chickpea varieties stand out.
Keywords: Adana/Urfa, chickpea, variety, yield
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INTRODUCTION

Chickpea (Cicer arietinum L) is one
of the oldest cultivated plants in the world,
and Turkey is one of its gene centers
(Eylem, 2017). It is one of the important
leguminous plants cultivated in our country.
Chickpea varieties cultivated in the world
are divided into two groups according to
grain shape, size and color. Desi chickpeas
are small, dark colored, and usually with
colorful flowers. Kabuli chickpeas are large
grained, light colored and have white
flowers (Purushothaman et al., 2014).
While Desi type chickpeas are grown in
Pakistan and South Asian countries, Kabuli
type chickpeas are mainly cultivated in
Turkey (Aydemir and Yemencioglu, 2013).
Chickpea cultivation is carried out in almost
all regions of our country, and it is grown in
winter in the coastal regions and in summer
in the Central Anatolian region, which has a
continental climate. Due to the decrease in
soil moisture and shortening of the growing
period, the yield decreases by 26-68%,
especially in late sowing (Ustiin, 1994).
There are many environmental and genetic
variables that affect yield and vyield
parameters in chickpea -cultivation. In
recent years, it has become possible to breed
higher vyields in winter plantings by
breeding new chickpea varieties that are
resistant/tolerant to cold and Ascochyta
blight disease (Avelar et al., 2018; Elis et
al., 2020; Yiicel, 2020). The aim of this
study was to determine the chickpea
genotypes suitable for winter cultivation for
the Mediterranean and  Southeastern
Anatolia regions, to evaluate the yield and
yield parameters, to bring them to breeding
studies and to evaluate them in variety
registration.
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MATERIAL and METHOD

In this research, field trials were carried out
in the research trial fields in the Eastern
Mediterranean  Agricultural ~ Research
Institute Adana and GAP Agricultural
Research Institute Urfa locations during the
2013-2014 and 2014-2015 growing
seasons. In the study, experiments were
carried out in two locations with a total of
23 chickpea genotypes, 20 lines and 3
control varieties (Hasanbey, Seckin, Inci),
which were prominent in the chickpea
breeding studies conducted in Urfa by the
GAP Agricultural Research Institute. In
terms of the climatic characteristics of the
research area, the meteorological values of
the growing season in which the
experiments were carried out are given in
Table 1 for Adana location and Table 2 for
Urfa location. In the first year for Adana
region, the uneven distribution of
precipitation was determined for the period
of November-July, which represents the
growing season of chickpea. Although there
was drought stress in the trials, especially
after planting, Ascochyta blight disease was
not seen very often due to the unfavorable
precipitation amount and temperature and
humidity rates in March and April, which
are the flowering and pod-fixing periods. In
the second year, the intensity of Ascochyta
blight increased due to the precipitation
intensity in March (115.81mm), which is
the flowering period in this growing season.
Since the heavy rains in May (81.02 mm),
in the beginning of the pod tying period,
yield losses were experienced in sensitive
varieties due to Ascochyta blight disease.
The wuneven and high distribution of
precipitation stressed the plants and at the
same time, an increase in the intensity of
Ascochyta blight disease was observed
(Table 1).
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Table 1. Adana province 2013-2014; Climate values for 2014-2015 and many years

Month Mean Temp (C°) Precipitation (mm) Relative Humidity (%)

Prev. 2013- 2014- Prev. 2013- 2014- Prev. 2013- | 2014-

Year. Av. 2014 2015 Year. Av 2014 2015 Year. Av 2014 2015
November 15.3 17.7 14.76 67.2 1.0 36.06 63 57.5 54.8
December 11.1 10.4 13.0 118.1 12.2 50.05 66 42.7 71.6
January 9.7 11.48 8.9 1117 28.19 56.39 66 69.58 66.3
February 10.4 10.84 10.9 92.8 18.54 90.68 66 56.90 70.1
March 13.3 15.06 13.9 67.9 56.09 11581 | 66 65.55 64.6
April 175 17.68 15.8 51.4 18.56 7.88 69 66.94 62.5
May 21.7 21.26 21.7 46.7 22.36 81.02 67 70.39 64.3
June. 25.6 24.03 24.2 22.4 50.04 0 66 68.19 69.1
July 27.7 28.23 28.0 5.4 0.25 0 68 72.58 69.3

In the first year for the Urfa region,
the total precipitation during the growing
season was below the long years average
average. Temperature data, on the other
hand, remained close to the long years
average. Precipitation was below the long
years average, especially in May. In the

growing season, and no diseases or pests
that would significantly affect the yield
were found. In the second year, although the
precipitation is higher than the long years
average; It was below the long years
average in April and May. Low rainfall,
especially April and May rainfalls were not

observations, chickpea plants showed very effective on Ascochyta blight disease
normal development throughout the because of the flowering period (Table 2).
Table 2. Climate data of Sanliurfa province 2014-2015 growing season
Month Mean Temp (C°) Precipitation (mm) Relative Humidity (%)
Prev. | 2013- [2014- [2014- [ Prev. | 2013- [ 2014- [ 2014- | Prev. [ 2013- [ 2014-
Year. | 2014 2015 2015 Year. 2014 2015 2015 Year. | 2014 2015
Av. Av. Av.
Ort. Min. Max. Min. Max.
November 131 -3.1 17.2 24.4 60.8
December | 7.8 25 95 -0.6 182 |[499 |[554 68.3
January 6.3 2.4 180 |25 248 [839 [443 |825 706 | 656 | 688
February 75 11 221 |47 299 [684 [208 |[1008 |670 |440 |743
March 116 |22 247 | 118 36.9 |[525 [91.6 [79.0 60.8 58.9
April 164 |36 308 | 167 384 [455 [333 |243 572 | 475 |497
May 231 124 [387 214 428 216 |60 103 45.4 38.0
June. 290 [153 [40.1 4.0 206 |07 34.8 35.3

Research Field Studies

Experiments with 23 chickpea
genotypes in both locations in 2013-2014
and 2014-2015 growing seasons were
prepared in a randomized block
experimental design and carried out in field
conditions. In this study, sowing was done
on 4 rows of 5 m in length and 9 m? plots
with 45 cm row spacing and 8 cm spacing
between rows. Fertilization was applied
with 2-3 kg N, 5-6 kg P20s per decare
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before planting, to determine the inertness
readings for tolerance to anthracnose blight
disease on a scale of 1-9 (1=resistant,
9=very sensitive) (Reddy and Singh, 1985;
Chenetal., 2004) required disease readings.
The sowing of the trials was carried out in
both locations, in December 2013 and 2014,
in winter in both years, and the harvesting
of the trials was carried out in July 2014 and
2015. After the harvest, the necessary
observations, measurements and analyzes
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were made and the materials were

evaluated.

BULGULAR ve TARTISMA
Evaluation of chickpea agricultural
characteristics in adana location

As it can be seen in Table 3 of the
trials carried out in Adana location, there is
a statistically significant difference between
genotypes in terms of the number of
flowering days, the number of pod setting
days, the first pod height, plant height, 100-
seed weight and grain yield in the 2013-
2014 growing season. The lowest values
varied between 62.3-50 days, 78.6-59.0
days, 36.3-20.5 cm, 76.6-40.0cm, 54.7-27.9
g and 363.1-19.4 kg/da, respectively. Mart
et al. (2015), in the winter evaluation of
chickpea (Cicer aritinum L.) -cultivar
breeding in Cukurova climatic conditions, it
was determined that the hundred-grain
weights were between 42.87-31.77g. In the
2014-2015 growing season, there is a
statistically significant difference between
genotypes in terms of the number of
flowering days, first pod height, plant
height, 100-seed weight and grain yield, and
the lowest and highest values are 109.3-
117.0 days, 18.15-46.13 cm, 28.26-44.70 g,
and 14.22-294.29 kg da?, respectively.
Agasakalli and Olgun (1999), on the other
hand, reported a variation between 27,-.7-
49.6 cm in plant height in 16 chickpea lines
and varieties in Erzurum between 1993-
1997. Ceyhan et al. (2007). It was
determined that the plant height of chickpea
cultivars varied between 33.1 and 44.1 cm
in Konya ecological conditions. When the
average two-year flowering days of the
varieties are examined; It was determined
that the earliest flowering was 82.5 days,
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and the latest flowering was 87.33 days. In
chickpea cultivars, it was determined that
the average number of pods is 94.67-103.50
days and the average first pod height values
ranged between 37.51-21.39 cm. The
average plant height values of the two years
were determined as the tallest 88.90 cm and
the shortest 65.53 cm (Table 3). The plant
height is of great importance that varieties
with short plant height can cause significant
grain losses in machine harvesting and that
tall varieties should be preferred (Bakoglu
et al., 2005). In terms of 100 grain weight,
the highest grain weight was 48.62 g and the
lowest 30.83 g in two-year average. When
the average grain yield values of the two
years are examined together; The highest
grain yield was determined as 317.37 kg da’
1in Seckin control variety, 306.78 kg da*!
from Urfa C-2 line, 305.41 kg da? from
Urfa C-7 line and 304.74 kg/da in Inci
variety. As can be seen from here, it was
determined that the yield values of the
standard control varieties were higher than
the lines. The lowest grain yield was
obtained from URFA C-20 variety with 20
row number at 37.44 kg da* (Table 3). Sanh
(2007) in his study in Maras, determined
that there was a 25-30% yield loss in
summer plantings compared to winter
plantings and recommended  winter
planting. In terms of Ascochyta blight
disease, no adverse effects were observed
since it was not seen intensively in the first
year. However, in the second year, negative
effects on 100 grains and yields were
observed in Adana location, as Ascochyta
blight was seen in natural conditions due to
rainfall intensity. Low values were
determined in 100 grain weights due to the
disease. This caused yield losses (Table 3).
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Table 3. Adana location yield test results-2014-2015

No Lines Number of Flowering Days (Days) AB Pod Binding Days (Days) First Pod Height (Cm)
(1-9)

2014 2015 Ave. 2014 2015 2014 2015 Ave. 2014 2015 Ave.
1 URFA C-1 55.3 CD 115.0AB 85.17AB 1-5 4 65.0 C-E 126.3 95.00 27.2 AB 35.56AB 31.39A-D
2 URFA C-2 56.3 CD 114.6AB 85.5AB 1-3 5 67.0B-E 127.0 101.50 26.6 AB 38.86AB 32.77A-D
3 URFA C-3 55.0 CD 113.3A-C 84.17AB 1-1 6 64.3 C-D 126.0 103.50 23.3B 40.53AB 31.93A-D
4 URFA C-4 56.3 CD 118.0A 87.33A 4-6 8 65.0 C-E 1275 103.00 22.7B 23.42AB 22.22CD
5 URFA C-5 56.0 CD 116.3AB 86.17AB 7-8 8 63.6 C-E 129.0 95.67 23.6B 27.76AB 25.72B-D
6 URFA C-6 55.0 CD 112.0BC 83.5AB 1-4 7 66.3 C-E 1250 97.83 288 AB 35.53AB 32.21A-D
7 URFA C-7 54.3C-E 115.0AB 84.67AB 1-2 6 63.6 C-E 126.0 97.00 22.2B 36.10AB 29.16A-D
8 URFA C-8 52.6 DE 114.6AB 83.67AB 1-1 8 63.0 DE 126.3 9517 2338 20.30B 21.82D
9 URFA ¢-9 52.3 DE 114.0A-C 83.17AB 1-3 8 66.3 C-E 1253 90.00 2228 30.00AB 26.11A-D
10 URFA C-10 53.6 C-E 114.8A-C 85.5AB 45 8 66.6 B-E 133.0 96.33 20.58 18.15AB 21.392D
11 URFA-11 52.0 DE 114.3AB 83.17AB 1-1 3 63.6 C-E 1310 94.83 28.8 AB 46.13A 37.508A
12 URFA-12 52.3 DE 116.3AB 84.33AB 1-3 7 61.6 DE 133.0 94.67 23.3B 27.23AB 25.28B-D
13 URFA-13 55.6 CD 113.6A-C 84.67AB 1-1 6 68.3 B-D 130.6 95.83 2278 34.43AB 28.6A-D
14 URFA-14 55 CD 117.0A 86AB 1-1 5 67.0B-E 1333 97.33 29.4 AB 37.76AB 33.61AB
15 URFA-15 55.6 CD 114.6AB 85.17AB 1-1 6 67.6 B-E 130.6 97.33 255B 38.33AB 31.95A-D
16 URFA-16 52.0 DE 114.0A-C 83AB 1-1 6 64.3C-E 130.0 99.50 30.5 AB 33.36AB 31.96A-D
17 URFA-17 55 CD 117.0A 86AB 4-4 7 65.0 C-E 1333 100.17 28.3 AB 30.56AB 29.45A-D
18 URFA-18 55.6 CD 116.3AB 86AB 1-3 7 66.3 C-E 1320 99.17 36.3A 32.76AB 34.58AB
19 URFA-19 50.0E 115.0AB 82.5B 1-2 7 59.0E 1313 97.17 28.33AB 37.23AB 32.78A-D
20 URFA-20 50.0E 1148A-C 82.5B 8-8 8 59.0E 130.0 99.17 205B 32.36AB 25.01B-D
21 INCI 61.6 AB 113.6A-C 87.67A 1-1 4 75.3 AB 1316 99.17 2368 41.10AB 32.387A-D
22 HASANBEY 57.6 BC 112.6A-C 85.17AB 1-1 5 720 A-C 131.0 95.17 2498B 40.53AB 32.77A-D
23 SECKIN 62.3A 109.3C 85.83AB 1-1 4 786 A 1273 95.33 24.8B 40.53AB 32.71A-D
F * ke ok ke OD OD Ed ok e
VK(%) 4.83 13 1.87 4.28 4.3 4.83 13.41 19.9 1.58
TUKEY (0.05)

Table 3. Adana location yield trial results 2014-2015 (Continue)

No Lines Plant Height (Cm) 100 Seed Weight (G) Grain Yield (Kg/Da)

R014 R015 {Ave. p014 R015 tAve. p014 R015 (Ave.
1 URFA C-1 16,6 DE 82,80AB 4,73A-D “7.4 AB (#2,60A #5,02A-C 21,9 A-D [150,29A-C [186,11A-E
2 URFA C-2 51,7 B-E 81,66AB 167,22A-D 9,9 B-E 7,03AB [38,52D-G 52,8 AB R60,74AB [306,78AB
3 URFA ¢-3 7,7 DE 82,23AB [B5A-D #5,8 A-C [38,46AB {#2,18B-E 84,6 A-D [196,74A-C 40,7A-D
4 URFA C-4 60,5 C-E 5,92B (68,19CD 5,2 D-F [38,86AB B7E-H {145 C-E [14,22C [79,63E-F
5 URFA C-5 51,1C-E 71,13AB 161,12CD R79F [38,60AB 33,29GH 19,4 E 77,03A-C 1#8,26E-F
6 URFA C-6 52,7 B-E 82,20AB [67,49A-D {#0,4 B-E [39,93AB {#0,22C-F 09,8 A-D [150,44A-C [L80,15A-E
7 URFA C-7 Ho0E 68,33B 64,17D B33 E-F [8,26C 30,83H 51,9 AB P58,88AB [305,41AB
8 URFA C-8 7,7 DE 77,80AB 162,79B-D #1B-E [39,90AB 10,48B-F 29,5 A-D 97,55A-C [L63,56C-F
9 URFA C-9 #5,5 DE 88,90A 7,23A-D #1,8 B-E [39,60AB {#0,74B-E 63,1 A 85,62A-C R24,37A-D
10 URFA C-10 61,1C-E 65,65AB [60,42CD 38,9 B-E 39,66A-C [39,45C-G p11,4 A-D [18,51C [114,96C-F
11 URFA-11 76,6 A 80,53AB [78,6A #3,2 B-D {#4,50A {#3,86A-D [199,7 A-D [152,29A-C [L76B-E
12 URFA-12 5 A-D 5,53B 5,27A-D #1,9 B-E (#3,80A #2,89A-E [117,1 DE 4,50A-C [L05,85D-F
13 URFA-13 66,1 A-D 73,86AB 169,99A-C #2,9B-E {#4,70A #3,85A-D 38,2 A-D [199,33A-C 18,78A-D
14 URFA-14 64,9 A-D 68,90B [66,95A-D #1,7 B-E [36,83AB [39,28C-G R71 A-D R06,00A-C [38,52A-D
15 URFA-15 68,3 A-D [78,90AB [73,62A-C #3,4 B-D (4, 13A (#3,79A-D 91,8 A-C [190,88A-C R41,37A-D
16 URFA-16 67,7 A-D 65,56B 166,67A-D 39,5 B-E B7,13AB [38,34D-G R72,8 A-D R03,40A-C [238,15A-D
17 URFA-17 51,6 C-E 66,10B 58,88CD #2,3 B-E [38,80AB {#0,57B-F [L88,5 B-E 95,33A-C [141,93C-F
18 URFA-18 76,1 AB 69,43AB [72,77A-C B4, 7 A #2,46A 1#8,62A [182,7 B-E 77,40A-C [L30,07C-F
19 URFA-19 55,5 A-E 78,86AB 67,21A-D 18,5 AB #4,56A 146,56 AB [196,8 A-D [109,25A-C [L53,04C-F
20 URFA-20 56,6 A-E [71,20AB (69,99CD 8.4 F [34,84A-C 1,81GH [25,6E 19,25BC [37,44F
21 INCI 635A-E 72,76AB 163,16A-D 6,3 C-F 2,33BC B4,33F-H [316,8 AB R92,66A [304,74AB
22 HASANBEY 611AE [71,66AB 166,39A-D #2,2 B-E 140,26 AB (#1,24B-E 02,7 A-C [197,33A-C [50,04A-C
23 SECKIN 71,6 A-C 84,43AB [78,05AB 9,5 B-E (40,63A (#0,09C-F [340,4 AB R94,29A B17,37A
3 b b = Fex Fex Fex Fex b bex
VK (%) 13,05 8.2 @74 7,66 6.5 17 23,48 18,7 [123,15
TUKEY (0,05)

. . -
Sanhurfa location evaluation of between 45.3-29.0 g. As can be seen in

chickpea agricultural characteristics
As a result of the evaluations
made in the trial carried out in Sanliurfa
location in 2013-2014, the statistical
difference was not significant in terms of
grain yield per unit area. As seen in
Table 4, statistical difference was found
between cultivars in terms of number of
flowering days, first pod height, plant
height and hundred-seed weight. The
number of flowering days varied
between 92 and 83.6 days, while the
height of the first pod is 50.5 - 29.1cm;
in terms of plant height 57-46.2 cm;
Hundred grain weight was found to be
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Table 4, while the highest grain yield
was obtained from line 3 (URFA C-3),
190.33 kg da’l, while it was 207.89 kg
da? for inci cultivar; The lowest grain
yield in the experiment was obtained
from 91.33 kg da from line 4 (URFA C-
4) variety. In the 2014-2015 growing
season, statistical differences were found
in terms of the number of flowering days,
first pod height, plant height, 100-seed
weight and yield values. As can be seen
in Table 4, when the average grain yield
values are examined; the lowest and
highest grain yield values vary between
82.2-228.8 kg da*. While the number of
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flowering days varied between 78.0-83.3
days, it varied between 36.8-26.1 cm in
terms of first pod height. It has been
determined that the plant height varies
between 48.1-58.7 cm and the weight of
100 grains varies between 31.4-51.8 g.
When the average two-year flowering
days of the varieties are examined; It was
determined that the earliest flowering
was 81.0 days and the latest flowering
was 87.67 days. It was determined that
the first pods of chickpea cultivars in the
location formed between 90.3 and 92.7
days. When the two-year averages of the
first pod height values in plants are
examined; pod height was determined as
the highest 38.58 cm and the lowest
29.33 cm. When the average plant height
values of the two years are examined
together; the highest 57.63 cm, the
lowest 49.15 cm were determined (Table
4). In terms of 100 grain weight, the
highest grain weight was 48.57 g and the
lowest 30.2 g. When the average grain
yield values of the two years are
examined together; The highest grain
yield was determined as 209.56 kg da*
in Inci standard variety, 207.66 kg datin
3 row numbered Urfa C-3 variety,
203.92 kg da, kg datin 7 row number

Urfa C-7 variety, respectively. As can be
seen from here, it has been determined
that there are no elite lines that exceed
the standard varieties, only one variety
approaches the standard variety, Inci.
The lowest grain yield was obtained at
86.75 kg da? (Table 4). Dogan et al.
(2018) in the study they carried out to
determine the yield and yield
components of five chickpea genotypes
in Mardin ecological conditions, a
difference was found between the grain
yield values of 72.4-108.2 kg da®. In
another study Beysari (2012) reported it
as 72.4-108.2 kg da*, Bakoglu (2011) as
61.6-158.2 kg da, Ceyhan et al. (2007)
as 13.92-158.43 kg da!, Ceyan et al.
(2012) as 120.42-196.01 kg da™*, Ceyhan
et al. (2013) as 30.61-80.97 kg da®,
Topalak and Ceyhan (2015) as 131.40-
169.30 kg da. In the Urfa location, it
was observed that Ascochyta blight was
not very effective in the advanced lines
in the first year, but there was an increase
in the disease values in the second year
cultivars. In the Urfa location, the
intensity of Ascochyta blight disease in
varieties under natural conditions was
evaluated according to the 1-9 scale and
given in Table 4.

Table 4. Sanliurfa location yield trial results 2014-2015

Sira Lines Number of Flowering Days (Days) AB Pod Binding | First Pod Height (Cm)
No (1-9) Days(Days)

2014 2015 Ave. 2014 2015 2014 2015 2015 2014
1 URFA C-1 90.0AC 80.7A-C 85.33A-F 1 1 91.0 35.0 FH 35.6A 35.33 B-E
2 URFA C-2 85.0CE 79.7A-C 82.33F-H 1 1 92.0 39.5BF 36.2A 37.90BC
3 URFA C-3 85.CE 80.7A-C 83D-H 1 2-3 91.3 35.7EG 32.0A-C 33.88C-F
4 URFA C-4 84.0DE 78.0C 81H 1 6 92.3 35.3EH 27.2BC 31.25EF
5 URFA C-5 93.0A 80.7A-C 86.83AB 1 1 92.7 34.9 FH 32.7A-C 33.85C-F
6 URFA C-6 91.3AB 81.0A-C 86.17A-C 1 1 92.0 37.5CG 34.2AB 35.86 B-E
7 URFA C-7 92.6A 82.7A 87.67A 1 2-3 92.3 39.2 BF 31.1A-C 35.18 B-E
8 URFA C-8 90.6AB 79.7A-C 85.17A-F 1 34 92.0 36.8CG 32.2A-C 34.53C-E
9 URFA C-9 89AD 80.0A-C 84.5B-G 1 1 91.7 36.4 DG 31.1A-C 33.78C-F
10 URFA C-10 83.3E 80.7A-C 82GH 1 1 91.3 29.1H 29.6A-C 29.40F
11 URFA-11 92. A 80.7A-C 86.33A-C 1 1 91.0 50.5 A 36.8A
12 URFA-12 92.0A 81.3A-C 86.67AB 1 1 91.3 40.4 BF 31.5A-C 35.93 B-E
13 URFA-13 84. DE 80.7A-C 82.5E-H 1 1 91.3 39.3 BF 26.1C 32.73D-F
14 URFA-14 83.6E 81.0A-C 82.33F-H 1 1 91.3 41.6 BE 30.4A-C 36.03 B-E
15 URFA-15 83.6E 83.0A 83.33C-H 1 1 91.3 43.2BC 32.2A-C 37.71BC
16 URFA-16 84DE 81.3A-C 82.67D-H 1 1 91.7 42.9BC 33.8AB 38.36BC
17 URFA-17 91.6A 81.0A-C 86.33A-C 1 1 91.0 44.2 AB 35.5A
18 URFA-18 92. A 83.3A 87.83A 1 3-4 92.7 44.4 AB 32.8A-C 38.58BC
19 URFA-19 91.3AB 79.7A-C 85.50A-E 1 1 91.0 42.6 BD 32.2A-C 37.40B-D
20 URFA-20 86.BE 78.3BC 82.33F-H 5 6-7 90.3 31.3GH 27.4ABC 29.33F
21 INCI 91.6A 82.0AB 85.67A-D 1 1 92.0 40.2 BF 29.4A-C 35.90 B-E
22 HASANBEY 92.6A 79.7A-C 87.17AB 1 1 92.7 39.1BF 31.6A-C 34.98B-E
23 SECKIN 90.6AB 81.7A-C 86.33A-C 4 1 92.0 34.9 FH 30.8A-C 32.16EF
F 3 3 Hk (“)D 3 Kk Hk
VK (%) 1.83 1.50 1.21 0.91 5.23 7.61 6.43
TUKEY (0.05)
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Sira Lines First Pod Height (Cm) Plant Height (Cm) 100 Seed Weight (G) Grain Yield (Kg/Da)
No 2015 2015 2014 2015 Ave. 2014 2015 2014 2015 2014 2014 2015
1 URFA C-1 35,0 FH 35,6A 35,33 B-E 49,1 FH 58,7AB 53,93A-C 42,8 AD 44,1C-F 43,43B-E 123,70 188,5A 156,09AB
URFA C-2 39,5 BF 36,2A 37,90BC 52,6 AG 58,1AB 55,4AB 31,7 HI 36,5HI1 34,12LM 106,07 200,4A 153,22AB
3 URFA C-3 35,7 EG 32,0A-C 33,88C-F 50,4 DH 55,9A-C 53,2A-C 433 AC 45,1B-E 44,23B-D 207,89 207,4A 207,66A
4 URFA C-4 35,3 EH 27,2BC 31,25EF 50,4 DH 51,5A-C 50,97BC 41,2 AE 42,8D-G 42,03D-G 91,33 82,2B 86,75B
5 URFA C-5 34,9 FH 32,7A-C 33,85C-F 54,2 AE 56,8A-C 55,52AB 41,3 AE 48,9AB 45,12BC 163,56 182,4A 172,98AB
6 URFA C-6 375CG 34,2AB 35,86 B-E 53,0 AG 55,9A-C 54,48AB 39,5CG 43,6D-F 41,55D-H 130,44 219,4A 174,92AB
7 URFA -7 39,2 BF 31,1AC 35,18 B-E 51,8 BG 49,6A-C 50,73BC 291 31,4) 30,2N 185,37 222,5A 203,92A
8 URFA C-8 36,8 CG 32,2A-C 34,53C-E 48,9 GH 57,1A-C 53,02A-C 35,2 GH 40,3F-H 37,77JK 130,93 178,3A 154,63AB
9 URFA C-9 36,4 DG 31,1A-C 33,78C-F 51,0 CH 50,6A-C 50,78BC 35,9 GH 41,9E-G 38,9H-K 131,00 188,5A 159,73AB
10 URFA C-10 29,1H 29,6A-C 29,40F 462 H 52,0A-C 49,15C 36,9 EG 41,5E-G 39,2G-K 152,93 182,1A 167,51AB
11 URFA-11 50,5 A 36,8A 56,1 AB 59,1A 57,63A 39,3CG 44,6C-E 41,93D-G 126,81 200,2A 163,52AB
12 URFA-12 40,4 BF 31,5A-C 35,93 B-E 57,0 A 52,9A-C 54,98AB 44,5 AB 47,9A-C 46,22AB 135,59 217,7A 176,68AB
13 URFA-13 39,3 BF 26,1C 32,73D-F 53,2 AG 48,1C 50,67BC 39,1CG 42,3D-G 40,7E-1 171,44 207,8A 189,64A
14 URFA-14 41,6 BE 30,4A-C 36,03 B-E 50,5 DH 51,4A-C 50,98BC 39,4CG 40,4F-H 39,92F-) 154,56 189,7A 172,11AB
15 URFA-15 43,2BC 32,2A-C 37,71BC 54,0 AF 57,0A-C 55,52AB 40,4 BF 42,9D-G 41,68D-H 147,07 201,8A 174,44AB
16 URFA-16 429BC 33,8AB 38,36BC 51,0CH 53,4A-C 52,22BC 38,7 DG 36,8HI 37,781-K 156,44 192,8A 174,61AB
17 URFA-17 44,2 AB 355A 55,7 AC 55,4A-C 55,58AB 39,3CG 39,5GH 39,43G-K 186,85 192,4A 189,61A
18 URFA-18 44,4 AB 32,8A-C 38,58BC 52,7 AG 55,7A-C 54,2A-C 453 A 51,8A 48,57TA 125,81 189,1A 157,47TAB
19 URFA-19 42,6 BD 32,2A-C 37,40B-D 55,0 AD 54,3A-C 54,67AB 40,7BF 46,3B-D 43,52B-E 139,00 177,8A 158,4AB
20 URFA-20 31,3GH 27,4ABC 29,33F 49,4 EH 51,9A-C 50,7BC 42,3 AD 42,9D-G 42,63C-F 151,70 100,2B 125,94AB
21 INCI 40,2 BF 29,4A-C 35,90 B-E 51,0CH 48,9BC 53,77A-C 38,4 DG 33,910 40,13F-) 190,33 226,2A 209,56A
22 HASANBEY 39,1 BF 31,6A-C 34,98B-E 50,1 DH 56,5A-C 50,85BC 36,6 FG 41,8E-G 36,75KL 152,15 228,8A 181,84AB
23 S}—;(?KiN 34,9 FH 30,8A-C 32,16EF 52,2 AG 51,6A-C 50,57BC 32,1 HI 36,9H1 33MN 109,74 2115A 167,97AB
F ok b ok e *x *k el e el OD 51,88 i
VK (%) 5,23 7,61 6,43 3,04 5,75 1,30 3,67 3,07 0,55 43,59 8,65 79,18
TUKEY (0,05)
CONCLUSION cultivars as source of soy and animal

According to the results of the
study carried out in order to reveal the
performance of some chickpea lines and
varieties in the ecological conditions of
Adana, Eastern Mediterranean and Urfa,
in the ecological conditions of the
Southeastern Anatolian Region, the
registered varieties inci, Hasanbey and
Seckin are in the first place, and their
suitability and stability in the regional
conditions should be noted. has drawn.
At Adana location, Urfa C-2 (306.78 kg
da?), Urfa C-7 (305.41 kg da®) lines; In
Urfa location, Urfa C-3 (207.66 kg da™?),
Urfa C-7 (203.92 kg da?), Urfa C-13
(189.64 kg dal), Urfa C-17 (189.61 kg
dal) lines have been determined as the
lines that should be emphasized in
breeding studies. In such studies, it was
concluded that it would be more
appropriate to repeat the studies in

different locations representing the
region and for at least 3 or 4 years in
order to make more reliable

recommendations with the results to be
obtained in adaptation studies.
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Ozet

Bu aragtirma, Adana ve Sanliurfa ekolojik kosullarinda 23 nohut (Cicer aritinum L.) genotipinin
kislik olarak degerlendirilmesi ve hastalik bakimindan gesitlerin tolerans/dayaniklilik durumlarinin tespiti
icin; hastalik bahgeleri Dogu Akdeniz Tarimsal Arastirma Enstitiisii-Adana ve GAP Tarimsal Aragtirma
Enstitiisii-Sanliurfa arastirma deneme alanlarinda yiriitiilmiistiir. 2014-2015 yetistirme doneminde 23
nohut genotipi ile dort ayr1 patotip igin dort ayr1 hastalik bahgesi ekilerek hastalik okumalari ve gézlemleri
yapilarak gesitlerin toleransliklart incelenmistir. Denemeler, 23 nohut genotipi ve Antraknoz yanikligina
hassas olarak bilinen Canitez g¢esidi kontrol olarak degerlendirilmistir. Bu c¢alismada, Adana ve Urfa
lokasyonlarinda arazi kosullarinda hastalik bahgelerine; Tiirkiye baklagil ekim alanlarinda tespit edilen dort
patotip ile yapilan suni inokulasyon sonucunda 7. giinde, 14. glinde ve 21. giinde yapilan 1-9 skalasina gore
hastalik okumalar1 ve nohut genotiplerinin Bolge kosullarina uygunlugu ve kishik ekime yonelik
degerlendirmeleri yapilmistir. Ayni genotiplerle yiiriitillen hastalik bahgeleri denemelerinde dort patotipin
suni inokulasyon uygulamalar1 sonucunda; Adana lokasyonunda yiiksek skorlar, Sanliurfa lokasyonunda
da diisiik skorlar tespit edilmistir. Her iki lokasyonda da yagis miktarinin diizensiz daglimi, yogunlugu ve
yagma zamanlar1 antraknoz yaniklik hastaligi tizerinde olumlu veya olumsuz etkileri gdzlenmistir.
Anahtar Kelimeler: Nohut, ascochyta yanikligi, suni inokulasyon

Evaluation of the Tolerance of Some Chickpea (Cicer arietinum L.) Cultivars Against
Ascochyta Blight (Ascochyta rabiei) in Different Regions

Abstract

In this study, 23 chickpea (Cicer aritinum L.) genotypes were evaluated in Adana and Sanliurfa
regions for their suitability to winter conditions and for their tolerance/resistance to Ascocyta blight.
Disease nurseries were carried out in the research trial areas of Eastern Mediterranean Agricultural
Research Institute-Adana and GAP Agricultural Research Institute-Sanlurfa. In 2014-2015 growing
season, four separate disease nurseries were established for 23 chickpea genotypes using four different
pathotypes. The disease scorings and observations were conducted in those nurseries. Additional to 23
chickpea genotypes; the Canitez variety, which is known to be sensitive to Anthracnose blight, were used
as a control. In this study, disease scorings according to the 1-9 scale made on the 7" day, 14" day and 21%
day in the nurseries tgenotip artificially inoculated with four pathotypes identified in the legume cultivation
areas of Turkey, and the suitability of chickpea genotypes for regional ecologies and winter sowing
conditions in Adana and Sanlurfa locations were observed. In this trial, as a result of artificial inoculation
of four pathotypes, high disease scores were found in Adana location while the low disease scores were
obtained in Sanliurfa location for the same chickpea genotypes. It is observed tgenotip, irregular distribution
and intensity of rainfall had positive or negative effects on Ascochyta blight in both locations.
Keywords: Chickpea, ascochyta blight, artificial inoculation
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GIRIS

Nohut (Cicer arietinum L.), 14,8
milyon hektar hasat alani1 iizerinde
toplam 14,2 milyon ton iiretim ile diinya
bakliyat iiretiminde Onemli bir yere
sahiptir (Ipekesen ve ark., 2022). Kislik
olarak yetistirilebilmesinin  yanisira
geleneksel olarak yazlik olarak da
degerlendirilebilen nohut, son yillarda
kiy1 bolgelerimizde kislik iiriinde yazliga
gore %30 gibi verim artig1 saglanmasi
dikkatleri kislik ekime ¢ekmistir. Toprak
seciciligi olmayan nohut hemen hemen
biitlin  topraklarda  yetistirebilmekte
ancak  verim  smirli  kalmaktadir
(Ipekesen ve Bicer, 2021). Uretim
alanlarinda tane verimini smirlayan
etkenlerin baginda biyotik ve abiyotik
faktorler etkili olmaktadir. Nohut
tarimini, verim ve Kkalitesini olumsuz
yonde etkileyen en 6nemli biyotik stres
faktorlerinden  biri  olan  Nohut
Ascochyta yanikligi (Ascochyta rabiei)
hastaligidir. Hastalik nohut yetistirilen
tiim alanlarda goriilmekte olup biiyiik bir
patojen varyasyonunun oldugu
bilinmektedir (Nalcaci ve ark, 2021).
Nohut ¢esitlerinin  yetistirilmesinde
ozellikle yagish ve iliman gecen yillarda
nohut antraknozu Onemli bir sorun
olarak ortaya ¢ikmaktadir. Tiim diinyada
oldugu gibi iilkemizde de iiretimini
sinirlandiran en 6nemli faktorlerden biri
olan antraknozla miicadelede en etkili
¢0zim dayanikl cesitlerin
kullanilmasidir (Muehlbauer ve Singh,
1987). Diinyada bu hastaligin 31 iilkede
kayitli oldugu ve yillara ve tilkelere bagli
olarak hastaligin sebep oldugu verim
kayiplarimin  %5-50 arasinda degistigi
tespit edilmistir (Singh ve ark., 1993).
Hatta hastalik gelisimi ic¢in kosullar
uygun oldugu durumlarda, %100’lere
varan Uriin kayiplarina neden oldugu
bilinmektedir. Antraknoz hastaliginin
tohumla da tasinmasi nedeniyle nohut
tohumluklarinin  antraknozdan temiz
olmasi1 ve bulasik olmamasi ¢ok dnemli
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olmaktadir (Hawtin, 1984; Mart, 2007-
2006). Ulusal ve uluslararasi 1slah
programlarinda dayanikli cesit
gelistirme yoniinde oldukca basarili
caligmalar yiiritiilmektedir. Bugiine
kadar yapilan ¢aligmalar ile dayaniklilik
kaynaklar1 belirlenmis ve klasik 1slah
teknikleri  kullanilarak  dayaniklilik
istenilen genotiplere aktarilmaya
calisilmistir (Saxena,1980; Reddy and
Singh, 1984-1992; Singh ve ark., 1994;
Kaiser ve ark.,1997; Giillii ve ark., 2002;
Can ve ark.,2005). Bu c¢alisma 1slah
caligmalari amaci dogrultusunda
antraknoza toleransl, yiiksek verimli
genotip ve c¢esit gelistirme amacina
yoneliktir. Bu arastirmada Akdeniz ve
Glineydogu  Anadolu  bolgelerinde
yliriitiilen nohut genotiplerinin
Ascochyta yaniklig1 bakimindan
genotiplerin, kislik bolge kosullarina
adaptasyonlarinin belirlenmesi
amaclanmustir.

MATERYAL ve YONTEM

Bu arastirmada tarla hastalik
denemeleri  2014-2015  yetistirme
sezonunda, Dogu Akdeniz Tarimsal
Arastirma Enstitiisii, Adana ve GAP
Tarimsal Arastirma Enstitiisii, Urfa
lokasyonlarinda  aragtirma  deneme
arazilerinde yiirlitiilmistiir. Caligmada
GAP Tarimsal Arastirma Enstitiisi
tarafindan Urfa’da yapilan nohut 1slah
caligmalarinda one ¢ikmis 20 genotip ve
3 kontrol ¢esidi (inci, Hasanbey,
Seckin), 1 de hassas kontrol c¢esidi
(Canitez) olmak tizere toplam 24 nohut
genotipi ile iki lokasyonda kislik ekimler
yapilarak denemeler yliriitiilmiistiir.
Ascochyta yanikhik patotipleri

Tiirkiye baklagil ekim alanlar
taranarak hastalikli bitkiler toplanarak
laboratuvar  kosullarinda  hastaliklar
degerlendirilerek nohut yetistiriciligi
yapilan alanlarinda mevcut A.rabiei'nin
popiilasyon karakterizasyonu yapilarak,
Ascochyta yanikligi etmeni olan dort
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patotip tespit edilmistir (Cizelge 1).
Singh ve ark., (1994-1997), direngli
nohut gelistirmek icin direng gen
kaynagi olarak nohudun yabani
akrabalarinin da arastirilmasi gerektigini
ifade etmis ve diinyadaki bir¢ok direng

gelistirme programinin, 6nemli direng
kaynaklarmma  sahip  olabilecekleri
diisiiniildiigiinden yabani Cicer tiirlerini
de taradigini belirtmislerdir (Nalcaci ve
ark., 2021).

Cizelge 1. Nohut Ascochyta etmeni patotip ve genotipleri
Ascochyta Etmeni Patotipler

Genotipler Patotip | Patotip 11

1ILC1929 S R

ILC 482 S S

ILC 3279 S S

1ICC12001 S S
Ascochyta  yanikligi  etmeni

patotiplerinin biliniyor olmasi sayesinde
nohut genotipleri bu patotiplere karsi
arazi kosullarinda hastalik bahgelerinde
suni inokulasyon uygulamalari
sayesinde test edilmis olma avantaji
saglanmaktadir. Burada nohut
genotipleri  Tiirkiye’de ~ Ascochyta
yaniklik hastaliginin tespit edilen dort
patotipine karst toleransliklart tespit

edilmeye calisilmustir. Nohut
genotiplerinin 1slah ¢aligmalart igin
patotiplere karsi toleransliklar1
belirlenerek, 1slah caligmalarinda
dayanikli/toleransli  genotipler tespit
edilerek c¢esit tesciline gidilmesi ve
ekonomik kayiplarin Onlenmesi
saglanacaktir.

Hastalik Inokulasyonlar:

Hastalik bahgeleri denemeleri 2
sira, 2m uzunlugunda 0.45m sira
araliginda kurulmus olup, 24 adet nohut
genotipinin hassas kontrol ¢esidi ile arazi
kosullarinda 4 patotip uygulamasi i¢in 4
adet hastalik bahcesi denemesi olacak
sekilde ylriitilmiistiir. Ekim Oncesi
dekara 2-3 kg N, 5-6 kg P20s gelecek
sekilde  giibreleme  uygulanmustir.
Hastalik bahgesindeki genotip ve gesitler
Ascochyta yanikligima karst  suni
inokiilasyon uygulamalar1 ile test
edilmistir. Hastalik bah¢esindeki genotip
ve cesitler Ascochyta yanikligina kars;
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Patotip 111 Patotip 1V

R R

R R

S R

S S
patoloji  calismalarinda  Tirkiye'nin
nohut ekim alanlarindan toplanan
hastalikli bitki artiklarindan tespit edilen
dort ayr1 patotip tarafindan suni

inokiilasyon uygulamalar1 ile inokiile
edilmiglerdir. Dort ayr1  hastalik
bahgeleri de giin asir1 sulanarak 7.giin,
14.giin ve 21.giinde olmak iizere hastalik
okumalar1 (1-9 skalasi ile) 3 defa hastalik
okumasi yapilarak, genotip ve ¢esitlerin
patotiplere kars1 Akdeniz ve Giineydogu
Anadolu bolgelerindeki tolerans ve
dayanikliliklar1  skorlanarak  tespit
edilmek istenmistir. Incelenen tarlalarin
A. rabiei ile enfeksiyon durumlar1 1-9
skalasina  gore  degerlendirilmistir
(Reddy ve Singh, 1984-1992; Chen ve
ark., 2004). Bu skalaya gore; 1:
Semptom gostermeyen saglikli bitki; 2:
Kiigiik lezyon bulunduran bitkiler; 3:
Lezyonlar mevcut (bitkinin %10
boliimiinde), kolaylikla fark edilebilecek
geniglikte fakat bitki yesil; 4: Bitkideki
lezyonlar genis ve rahathikla fark
edilebilir boyutta, bitki gelismesinde
gerileme; 5: Govdeyi kaplayan lezyonlar
mevcut (bitkinin %25 bdliimiinde),
yapraklarda lezyon olusumu; 6: Bitki
siirglin  uclarinda  geriye  dogru
sararmalar, govdede kirilma; 7: Bitkide
siddetli semptom olusumu (bitkinin %50
boliimiinde), 6liim baglangici, bitkide en
az 3 adet saglam ve yesil yaprak mevcut;
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8: Bitkide siddetli semptom olusumu,
tim bitkide sararma, gelisme geriligi,
govdede kirilmalar; 9: Yesil aksam
icermeyen Oli bitki. Arastirma yerinin
iklim 6zellikleri bakimindan, Adana ve
Sanlurfa lokasyonlarinda denemelerin
yuriitiildigi  yetistirme sezonu i¢in
meteorolojik degerleri Cizelge 2’de

verilmistir.
Adana  lokasyonu i¢in  Ozellikle
cigeklenme  donemi  olan  Mart

(115,81mm) ayinda yagis yogunlugu
nedeniyle, Ascocyhta yaniklig1 hastalig
gelisimi i¢in kosullar uygun olmustur.

Yagis miktar1 dagilimmin diizensiz ve
yliksek olmasi bitkileri strese sokmusg ve
ayni zamanda da Ascocyhta yanikligi
hastaliginin ~ yogunlugunda  artiglar
gozlenmistir. Sanlurfa lokasyonu ig¢in
yagislar uzun yillar ortalamasina gore
yiksek olmasina ragmen; Nisan ve
May1s aylarinda uzun yillar
ortalamasimin altinda gergeklesmistir.
Diisiik yagislar 6zellikle de Nisan, Mayis
yagislart cigeklenme donemi olmasi
nedeniyle Ascochyta yanikligi hastaligi
iizerinde c¢ok etkili olmamistir (Cizelge
2).

Cizelge 2. Adana ve Sanliurfa illeri 2013-2014, 2014-2015 ve uzun yillar iklim degerleri

Ortalama Sicaklik (C°) Yagis (mm) Nispi nem (%)
Adana Sanhurfa Adana Sanliurfa Adana Sanhurfa
Uzun 2014- Uzun 2014-2015 | 2014- Uzun 2014- Uzun 2014- Uzun 2014- Uzun 2014-
yillar | 2015 Yil Minimum 2015 Yillar | 2015 Yil 2015 Yillar | 2015 Yil 2015
Aylar Scaklik Minimum
Sicaklik
Kasim 153 14,76 131 -3.1 17.2 67,2 36,06 244 63 54,8 60,8
Arahk | 11.1 13,0 78 -0.6 18.2 118,1 50,05 49,9 66 71,6 68,3
Ocak | 97 8,9 63 25 248 1117 | 56,39 | 839 | 825 | 66 66,3 | 70,6 | 68.8
Subat 10.4 10,9 75 4.7 29.9 92,8 90,68 68,4 100,8 66 70,1 67,0 743
Mart | 133 | 139 | 116 | 118 36.9 67,9 | 11581 | 525 | 790 | 66 646 | 608 | 58.9
Nisan 175 15,8 16,4 16.7 38.4 51,4 7,88 455 243 69 62,5 57,2 49.7
Mayis 21.7 21,7 23,1 21.4 42.8 46,7 81,02 21,6 10,3 67 64,3 454 38.0
Haz. 25.6 24,2 29,0 22,4 0 4,0 0,7 66 69,1 348 35.3
Tem. 27,7 28,0 - - 54 0 68 69,3
Kaynak: Meteoroloji Genel Miidiirliigii
BULGULAR ve TARTISMA Adana lokasyonu hastalik bahceleri
Ascocyhta yanikligi hastaligina 2014-2015 yetistirme sezonunda
kars1 genotiplerin tolerans/dayaniklilik Dogu Akdeniz Tarimsal Arastirma
durumlarim belirlemek amaciyla Adana Enstitiisii, Adana deneme alaninda kiglik
ve urfa lokasyonlarinda kurulan 4 adet olarak yetistirilen nohut genotipleri
hastalik  bahgesinde; tespit edilen iizerinde yagis yogunlugu ve
Ascocyhta yanikligi hastaliginin etmeni miktarindaki diizensiz daglimi nedeniyle
4 patotip ile inokiile edilerek; 7.giin, olumsuz etkileri gozlenmistir. Adana
14.giin ve 21.glinde olmak {izere hastalik lokasyonunda ylrtitlilen hastalik
okumalar1 1-9 skalasi ile 3 defa okuma bahgeleri (I-11-111-IV) olmak {izere dort
ve degerlendirmeler yapilarak Cizelge 3 ayr1 hastalik bahgesi ve tespit edilen dort
ve 4’te verilmistir. tilkemizde Ascochyta ayr1 patotipin suni inokulasyonu ve
yaniklig1 hastaliginin nohut yetistiriciligi sonucunda cesitlerin hastalik tolerans
icin biiyiik sorunlar ortaya ¢ikardigin skorlar1  asagidaki  Cizelge  3’te
one stirmiislerdir (Kaiser ve verilmistir.
Kiismenoglu, 1997; Giillii ve ark., 2002;
Can ve ark., 2005).
Cizelge 3. Adana lokasyonunda yiiriitiilen hastalik bahgeleri ve patotip (I-11-11-1V) uygulama

I. Patotip Uygulamah Bélge ileri Cikms Genotiplerin
Hastalik Bahgesi
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I Patotip Uygulamah Bolge ileri Cikns Genotiplerin
Hastalik Bahgesi



MAS JAPS 7(3): 796-804, 2022

Sira | Genotip/cesit Orjin 7.giin | 14.gin | 21.gin

CANITEZ-K | Kontrol | 5
URFA C-1 Urfal 5
URFA C-2 Urfa2 4
URFA C-3 Urfa3 6
URFA C-4 Urfa4 7
URFA C-5 Urfab 8
URFA C-6 Urfa6 7
URFA C-7 Urfa7 7
URFA C-8 Urfa8 6
URFA C-9 Urfa9 5
URFA C-10 Urfal0 | 5
URFA C-11 Urfall | 4
CANITEZ-K | Kontrol | 5
URFA C-12 Urfal2 | 6
URFA C-13 Urfal3 | 5
5
4
3
5
6
6
6
6

GO DN poo~N~No o ~N~N~N o~~~ ®©o N~~~
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URFA C-14 Urfald
URFA C-15 Urfals
URFA C-16 Urfal6
URFA C-17 Urfal7
URFA C-18 Urfal8
URFA C-19 Urfal9
URFA C-20 Urfa20
CANITEZ-K

Inci Adana 2
Hasanbey Adana 3
Seckin Adana 3 6

IV. Patotip Uygulamah Bolge ileri Cikmis Genotiplerin

Sir Genotip/Cesit Orjin 7.gin | l4.gin @ 2l.gin
a No
No
1 CANITEZ-K | Kontrol | 5 7 9 1
2 URFA C-1 Urfal 2 6 7 2
3 URFA C-2 Urfa2 2 8 8 3
4 URFA C-3 Urfa3 6 8 8 4
5 URFA C-4 Urfad 7 8 9 5
6 URFA C-5 Urfa 8 8 9 6
7 URFA C-6 Urfa6 7 8 9 7
8 URFA C-7 Urfa7 6 8 9 8
9 URFA C-8 Urfa8 5 8 9 9
10 URFA C-9 Urfa9 4 8 8 10
11 URFA C-10 Urfalo | 3 8 8 11
12 URFA C-11 Urfall | 4 8 9 12
13 | CANITEZ-K | Kontrol @ 5 8 9 13
14 URFA C-12 Urfal2 | 4 8 9 14
15 URFA C-13 Urfal3 | 4 8 9 15
16 URFA C-14 Urfal4d | 4 7 8 16
17 URFA C-15 Urfals | 3 7 8 17
18 URFA C-16 Urfalé | 3 8 9 18
19 URFA C-17 Urfal? | 3 8 9 19
20 URFA C-18 Urfal8 | 3 8 9 20
21 URFA C-19 Urfal9 | 7 8 9 21
22 URFA C-20 Urfa20 | 7 8 9 22
23 | CANITEZ-K 5 6 9 23
24 Inci Adana | 2 5 5 24
25 Hasanbey Adana 2 4 6 25
26 Seckin Adana 2 6 5 26
111. Patotip Uygulamali Bélge leri Cikmus Genotiplerin
Hastalik Bahcgesi
Sir | Genotip/Cesit Orjin 7.gin | l4.giin | 21.giin
a No
No
1 CANITEZ-K 4 5 9 1
2 URFA C-1 Urfal 3 6 8 2
3 URFA C-2 Urfa2 3 4 8 3
4 URFA C-3 Urfa3 3 5 8 4
5 URFA C-4 Urfa4 4 7 9 5
6 URFA C-5 Urfa5 5 8 9 6
7 URFA C-6 Urfa6 4 7 9 7
8 URFA C-7 Urfa7 4 6 9 8
9 URFA C-8 Urfa8 4 6 9 9
10 URFA C-9 Urfa9 3 7 9 10
11 URFA C-10 Urfalo | 4 8 9 11
12 URFA C-11 Urfall 3 5 9 12
13 CANITEZ-K | Kontrol | 3 6 9 13
14 URFA C-12 Urfal2 3 5 9 14
15 URFA C-13 Urfal3 3 5 9 15
16 URFA C-14 Urfal4 3 5 9 16
17 URFA C-15 Urfal5 3 5 9 17
18 URFA C-16 Urfal6 3 4 9 18
19 URFA C-17 Urfal7 3 5 9 19
20 URFA C-18 Urfal8 4 6 7 20
21 URFA C-19 Urfal9 4 7 6 21
22 URFA C-20 Urfa20 4 6 7 22
23 | CANITEZ-K | Kontrol | 3 5 8 23
24 Inci Adana 2 6 5 24
25 Hasanbey Adana 3 5 5 25
26 Seckin Adana 3 5 5 26

Dipnot:1;Dayanikli, 9;Hassas

Arazi kosullarinda dort Patotip
uygulamali, dort hastalik bahgesinde
Ascocyhta yanikligi hastalik okumalari
yapilmustir (Cizelge 3). Yapragin nemli
kalma zaman araligt konukc¢u doku
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Hastalik Bahcesi

Sira | Genotip/cesit Orjin 7.glin | 14.giin | 21.giin

CANITEZ-K 3
URFA C-1 Urfal 3
URFA C-2 Urfa2 4
URFA C-3 Urfa3 4
URFA C-4 Urfa4 4
URFA C-5 Urfa5 4
URFA C-6 Urfab 4
URFA C-7 Urfa7 3
URFA C-8 Urfa8 3
URFA C-9 Urfa9 4
URFA ¢-10 Urfal0 4
URFA C-11 Urfall 3
CANITEZ-K | Kontrol | 3
URFA C-12 Urfal2 3
URFA C-13 Urfal3 3
URFA ¢-14 Urfal4 3
URFA C-15 Urfals 3
URFA C-16 Urfal6 2
URFA C-17 Urfal7 2
URFA C-18 Urfal8 4
URFA ¢-19 Urfal9 4
URFA C-20 Urfa20 3
CANITEZ-K | Kontrol | 4
Inci Adana 3
Hasanbey Adana 3
Segkin Adana 3

GO0 A0 WwWw s ANOOROAONODOGHONNNO NG O
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nifusu  (penetrasyon) ve  konidi
cimlenmesini etkiledigini
belirtmislerdir. Calismadan elde edilen
veriler 1s181inda, yiiksek nem oraninin,
konidi olusumu ve piknidya sayisiyla
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dogru  orantiya  sahip  oldugunu
aktarmaktadirlar. Cizelge 3'te patotip I,
patotip Il, patotip Il ve patotip 1V
hastalik okuma degerleri goriilmektedir.
Dort patotip laboratuvarda ayr1 ayri
hazirlanarak dort hastalik bahgesine suni
inokulasyon yapilmistir; patotiplerin
gelisebilmesi i¢in dort ayr1 hastalik
bahgesinde gilin asir1 pilverizator ile
sulama yapilmistir. Suni inokulasyon
sonrasinda 7.giin, 14.glin ve 21.giinde
olmak iizere hastalik okumalar1 1-9
skalas1 ile  yapilmstir. Adana
lokasyonunda yiiriitiilen hastalik bahgesi
genotip ve gesitlerin hastalik skorlarina
gore; Patotip-I  icin; Adana
lokasyonunda Inci, Hasanbey ve Seckin
bolge cesitlerinin durumlar1 iyi olmakla
birlikte toleransli, C1 genotipinin
bolgedeki performansinin hassas (skor
7) olmasina ragmen kabul edilebilir
diizeyde tespit edilmistir. Patotip-II
icin; Inci, Hasanbey ve Seckin bolge
cesitlerinin durumlar1 toleransh ve diger
genotipler ¢ok hassas (skor 9) olarak
tespit edilmislerdir. Patotip-IIT icin;
Inci, Hasanbey ve Seckin bdlge
¢esitlerinin durumlari toleransli ve C-18,
C-20 genotipler1 hassas (skor 7)
olmasmma ragmen kabul edilebilir
diizeyde tespit edilmistir. Patotip-1V
icin; Inci, Hasanbey ve Seckin bolge
cesitlerinin durumlar1 toleransh ve diger
genotipler ¢ok hassas (skor 9) olarak
tespit edilmistir. Adana lokasyonunda
nem oranmin Yyiksekligi, sulamanin
yapilmast yeterli yogunlukta hastalik
epidemisi  gelismesini  saglamstir.
Ascochyta yanikligi epidemisi dort
Patotipde = de  saldirganligin  ve
viriilansligin arttig1 gozlenmistir.
Turgeon (1998), baklagillerin hastalik
etmeni olan Ascochyta spp.’lerin
benzerlik ve farkliliklar1 bulundugunu ve
bunun belirlenmesinde MAT
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analizlerinin onemli oldugunu
aciklamistir. Gaur (2000), klorofil a ve
klorofil b {iretiminin orta veya ciddi
dereceli hastalikli yapraklarda Onemli
derecede azaldigini tespit etmistir.
Sanhurfa lokasyonu hastalik bahceleri
2014-2015 yetistirme doneminde
GAP Tarimsal Arastirma Enstitiisii,
Sanlrfa arazi kosullarinda olusturulan
dort ayr1 hastalik bahgesinde dort ayri

patotip  ile  yapay inokulasyon
uygulamalari ve yagmurlama
sulamalariyla ~ epidemi  saglanarak
yaniklik hastaligina dayanim

bakimindan test edilmistir. Hastalik
gbzlem sonucuna iliskin skor degerleri
Cizelge 4'te verilmektedir. Sanlurfa
lokasyonunda yiiriitiilen hastalik bahcesi
genotip ve gesitlerin hastalik skorlarina
gore; Patotip-I icin; Sanliurfa
lokasyonunda C11 ve C12 genotipleri
cok dayanikli (skor 1-2) olarak, C-1, C-
2, C-6, C-7, C-14, C-15, C-17, C-19, C-
20 genotipleri dayanikli (skor 3-4)
olarak, Patotip I icin diger genotipler de
toleransli  (skor5-6) olarak  tespit
edilmislerdir. Patotip-IT i¢in; C-1,C-
3,C-4, C-9,C-12, C-13, C-16, C-17, C-
18, C-19 genotipleri dayanikli (skor 3-4)
olarak, C5 genotipi hassas (skor 7-8)
olarak, diger genotipler de toleransh
(skor 5-6) olarak tespit edilmislerdir.
Patotip-III i¢cin; C-14, C-3, C-7, C-11,
C-12, C-1, C-2 genotipleri dayanikli
(skor 3-4) olarak, diger genotipler de
toleransli  (skor5-6) olarak  tespit
edilmislerdir. Patotip-1V igin; C-9, C-
16, C-17, C-18, C-19, C-20 genotipleri
toleransli  (skor 5-6) olarak, diger
genotipler de dayanikli (skor 3-4) olarak
tespit edilmiglerdir. Adana
lokasyonunda tescilli cesitleri olan Inci,
Hasanbey ve Seckin ¢esitlerinin
dayaniklilik durumlarmin iyi olmakla
birlikte toleransli olarak belirlenmistir.
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Cizelge 4. Sanlhurfa lokasyonunda yiiriitiilen hastalik bahgesi patotip ( I- 1I-111-1V) uygulama
1. Patotip Uygulamal ileri Cikmis Genotipler Hastalik IL. Patotip Uygulamal ileri Cikmms Genotipler Hastalik
Bahgesi Bahgesi

Sir Genotip/Cesit Orjin 7.gin | l4.gin | 2l.gin | Swra | Genotip/cesit Orjin 7.giin | 14.giin | 21.gin

a No

No

1 C-1 Urfa 1 3-4 3-4 1 C-1 Urfa 1 1 3

2 C-2 Urfa 3-4 3-4 4 2 C-2 Urfa 3-4 4 5

3 C-3 Urfa 3-4 4-5 5 3 C-3 Urfa 3-4 3 4

4 C-4 Urfa 3-4 4-5 5 4 C-4 Urfa 3-4 3 3

5 Canitez Kontrol | 3-4 4-5 5 5 Canitez Kontrol | 3-4 4-5 6

6 C-5 Urfa 2-3 4-5 5 6 C-5 Urfa 2-3 4-5 6-7

7 C-6 Urfa 1 3-4 4 7 C-6 Urfa 1 6-7 8

8 C-7 Urfa 2-3 4 4 8 C-7 Urfa 2-3 3-4 5-6

9 C-8 Urfa 2-3 3-4 5 9 C-8 Urfa 2-3 3-4 5

10 C-9 Urfa 3-4 4-5 6 10 C-9 Urfa 2-3 2-3 4

11 C-10 Urfa 1 3-4 5 11 C-10 Urfa 1 3-4 4

12 C-11 Urfa 1 1-2 2 12 C-11 Urfa 1 4-5 5

13 C-12 Urfa 1 1-2 2 13 C-12 Urfa 1 3-4 4

14 C-13 Urfa 1 3-4 3-4 14 C-13 Urfa 1 2-3 3

15 Canitez Kontrol | 2-3 4 4 15 Canitez Kontrol | 3-4 2-4 4-5

16 C-14 Urfa 1 4 4 16 C-14 Urfa 1 1 4-5

17 C-15 Urfa 2-3 3-4 4 17 C-15 Urfa 2-3 2-3 4-5

18 C-16 Urfa 2-3 4-5 5 18 C-16 Urfa 2-3 1 3-4

19 C-17 Urfa 2 2-3 2-3 19 C-17 Urfa 1 1 3-4

20 C-18 Urfa 1 2-3 3 20 C-18 Urfa 1 1 3-4

21 C-19 Urfa 2-3 34 4 21 C-19 Urfa 2-3 3 34

22 C-20 Urfa 1 3 3 22 C-20 Urfa 1 1 4-5

23 Canitez Kontrol | 1 3 3 23 Canitez Kontrol | 1 1 4-5

24 Hasanbey Kontrol | 1 3 3 24 Hasanbey Kontrol | 1 1 4-5

25 Seckin Kontrol | 1 3 3 25 Seckin Kontrol | 1 4 5

26 | Inci Kontrol | 1 1-2 2 26 Inci Kontrol | 1 5-6 6

IIL. Patotip Uygulamali ileri Cikmms Genotipler Hastalk IV. Patotip Uygulamah ileri Ciknus Genotipler Hastahk
Bahgesi Bahgesi

Sir Genotip/Cesit Orjin 7.gin | l4.gin | 2l.gin | Swra | Genotip/cesit Orjin 7.giin | 14.gin | 21.giin

a No

No

1 C-1 Urfa 1 1 3 1 C-1 Urfa 1 1 3-4

2 C-2 Urfa 1 1 3 2 C-2 Urfa 1 3-4 3-4

3 C-3 Urfa 1 3-4 4 3 C-3 Urfa 1 3 3

4 C-4 Urfa 1 1 4-5 4 C-4 Urfa 1 3 3

5 Canitez Kontrol | 1 1-2 3-4 5 Canitez Kontrol | 1 3 3

6 C-5 Urfa 2-3 3-4 4-5 6 C-5 Urfa 2-3 3-4 4

7 C-6 Urfa 1 1 5-6 7 C-6 Urfa 1 3-4 4

8 C-7 Urfa 2-3 2-3 3-4 8 C-7 Urfa 2-3 2-3 4

9 C-8 Urfa 2-3 3 4-5 9 C-8 Urfa 2-3 2-3 4

10 Cc-9 Urfa 3 3 5-6 10 Cc-9 Urfa 3 4-5 6

11 C-10 Urfa 1 1 4-5 11 C-10 Urfa 1 1 3-4

12 C-11 Urfa 1 3-4 4 12 C-11 Urfa 1 3 3

13 C-12 Urfa 1 1 2-3 13 C-12 Urfa 1 1 1

14 C-13 Urfa 1 1 4-5 14 C-13 Urfa 1 2-3 4

15 Canitez Kontrol | 2-3 3-4 5 15 Canitez Kontrol | 2-3 3-4 3-4

16 C-14 Urfa 1 1 3-4 16 C-14 Urfa 1 3-4 3-4

17 C-15 Urfa 2-3 3 4-5 17 C-15 Urfa 2-3 2-3 3-4

18 C-16 Urfa 2-3 2-3 4-5 18 C-16 Urfa 2-3 3-4 5

19 Cc-17 Urfa 1 1 4-5 19 C-17 Urfa 1 1 4-5

20 C-18 Urfa 1 1 4-5 20 C-18 Urfa 1 2 4-5

21 C-19 Urfa 2-3 3 4-5 21 C-19 Urfa 2-3 3-4 4-5

22 C-20 Urfa 1 3 5-6 22 C-20 Urfa 1 3-4 5

23 Canitez Kontrol | 1 1 5-6 23 Canitez Kontrol | 1 3-4 4

24 Hasanbey Kontrol | 1 1 4 24 Hasanbey Kontrol | 1 1 4

25 Segkin Kontrol | 1 1 4 25 Segkin Kontrol | 1 1 4

26 | Inci Kontrol | 1 1 4 26 Inci Kontrol | 1 1 3-4
Dipnot:1;Dayanikli, 9;Hassas

Sanhurfa lokasyonunda sulama saglanamamigtir. Bu yilizden yeterli

yapilmasina ragmen nem oraninin diisiik yogunlukta hastalik epidemisi
olmast nedeniyle  yeterli  nem gelisememistir.  Ascochyta yanikligi
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epidemisi dort patotipte de viriilanshigin
etkisi saglikli gozlenememistir.

SONUC

Bu c¢alisma ile Akdeniz ve
Gilineydogu Anadolu bolgeleri iklim
kosullarinda nohut (Cicer aritinum L.)
genotiplerinin bolgesel performanslari
ve Ascochyta yanikligina karsi tespit
edilen dort ayr1 Ascochyta yaniklik
etmeni patotiplere karsi toleransliklar
arastirllmistir.  Arastirma  sonucunda;
Adana lokasyonunda bolge cesitleri olan
Inci, Hasanbey ve Seckin cesitlerinin
dayaniklilik durumlarinin iyi olmakla
birlikte, CI1-C18-C20 genotipleri de
toleransh olarak degerlendirmeye uygun
bulunmustur. Sanlwrfa lokasyonunda
Inci, Hasanbey ve Seckin cesitlerinin
dayaniklilik  durumlarinin  toleransl
olmakla birlikte, bu lokasyon i¢in C-1,C-
2..C-19 ve (C-20 genotipleri de
toleransli/dayanikli olarak
degerlendirmeye uygun bulunmustur.
Sanlurfa lokasyonu 1slah ¢alismalarinda
ileri  ¢ikmig  genotipler  olmalari
nedeniyle bolge performanslar yiiksek
bulunmustur.
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Ozet

Bu c¢alismada, bes eksenli bir kaynak robotunun kontrolii i¢in Microsoft Visual Studio C# 2010
editoriinde bir arayliz yazilimi hazirlanmis olup, bu yazilim icerisinde PC Uyumlu Microsoft Xbox 360 Pc
Wireless Joystick’i kullanabilmek igin program blogu hazirlanmistir. Bu yazilim ile kaynak uygulamasi
uzaktan kumanda edilebilmekte olup, kullanilan Joystick kaynak robotu el terminaline doniistiirilmiistiir.
Bunun igin ilk olarak Xbox 360 Kablosuz Joystick ve alicisi igin gerekli olan siiriiciiler bilgisayara
yiiklenmis olup, Microsoft Visual Studio C# programinda gerekli olan kiitiiphaneler de hazirlanan arayiize
eklenmistir. Daha sonra hazirlanan bu arayiizde kaynak uygulamasi ve kaynak robotu i¢in Joystick’te
kullanilacak butonlara ait kod bloklart C# editoriinde hazirlanmigtir. Bu kod bloklari ile Joystick’te
kullanilan butonlarin bir kismui ile robotun X, Y, Z, A ve B esenlerine uzaktan kumanda ile hareket
verilebilmektedir. Bunun yani sira bu butonlarin bir kismi ile de kaynak makinesini agma kapama, hareket
koordinatlarini kaydetme, robotu durdurup ¢aligtirma ve acil stop gibi eylemeler yapilabilmektedir. Robotlu
kaynak uygulamalarinda Joystick kullanimi ile hem kaynak¢inin sagligi korunmakta hem de kullanilan
diger el terminaline gore maliyetler oldukca azalmaktadir. Ayrica yazilimin milli olmasi ile iilkemiz
teknolojisine yenilik getirmesi ve katkida bulunmasi amaglanmigtir.
Anahtar Kelimeler: Joystick, Microsoft Visual Studio C#, arayiiz, robotlu kaynak

Preparing The Interface Program For Controlling 5 Degree of Freedom Welding
Robot With The Xbox 360 Pc Wireless Joystick

Abstract

In this study, an interface software was prepared in Microsoft Visual Studio C# 2010 editor for the
control of a five-axis welding robot, and a program block was prepared to use the PC Compatible Microsoft
Xbox 360 Pc Wireless Joystick in this software. With this software, the welding application can be
controlled remotely, and the Joystick welding robot used has been transformed into a hand terminal. For
this, the drivers required for the Xbox 360 Wireless Joystick and its receiver were first installed on the
computer, and the libraries required in the Microsoft Visual Studio C# program were also added to the
prepared interface. In this interface, which was prepared later, the code blocks for the buttons to be used on
the joystick for the welding application and welding robot were prepared in the C # editor. With these code
blocks, some of the buttons used on the joystick and the robot's X, Y, Z, A and B elements can be moved
with a remote control. In addition, some of these buttons can perform actions such as turning the welding
machine on and off, recording the movement coordinates, stopping and starting the robot, and emergency
stop. With the use of joysticks in robotic welding applications, the health of the welder is protected and the
costs are considerably reduced compared to other hand terminals used. In addition, it is aimed to bring
innovation and contribute to the technology of our country with the nationality of the software.
Keywords: Joystick, Microsoft Visual Studio C#, interface, robotic weldin
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GIRIS

Gilinlimiizde tiretimde verimliligi
arttirmak, maliyeti azaltma, seri iiretimi
arttirmanin yani sira kaliteyi yiikseltmek,
daha temiz, giivenilir ve agir ¢alisma
kosullar1  hafifletilmis is imkanlar1
saglamak iizere bir¢ok iiretim alaninda
hizla kullanilmaya baslanan robotlar,
kaynak teknolojisinde de genis bir
uygulama sahasi bulmustur. Kaynak
robotlari 1k olarak 1970 yilinda elektrik
diren¢ nokta kaynaginda kullanilmistir.
Daha onceden robotun hareketlerinde
kullanilan hidrolik tahrikli sistemler
kaynaktan beklenen yiiksek hassasiyet
gibi konularda yetersiz ve kisitlayici
olmustur. Bunun {iizerine bir 10 yil
gecikme ile elektrik tahrikli kaynak
robotunun Uretimi ile ark kaynak
yontemleri de kaynak robotlar1 ile
yapilabilir olmustur (Tirker, 2015).
Sanayide imalat ve montaj vb. gibi
islemlerde bircok kaynak uygulamalari
yapilmaktadir. Bundan dolay1 yapilan
kaynagin kalitesi, verimliligi, esnekligi,
kaynagin yapilma kolaylig1 ve siiresi gibi
faktorler {reticiler arasinda rekabeti
arttirmaktadir. Tiim bu faktorler ve
bunlar gibi bir¢ok etkenlerden dolay1
kaynak islemlerinde de robota dayali
kaynak uygulamalarina olan ragbeti
arttirmaktadir. Robotlu kaynak
sistemlerinde yapilan kaynak ile kaynak
telinin bir buguk katinda tekrar edilebilir
hassasiyetteki kaynak kalitesine sahip
birlestirmeler elde edilir. Robotlu
kaynak uygulamalarinda, elle yapilan
kaynaga gore dort kata kadar daha hizli
kaynak uygulamasi yapilabilir (Egilmez,
2005). Robotlu kaynak uygulamalarinda
en cok kullanilan yontemlerden biri
punta kaynagi olup, MIG/MAG, TIG ve
plazma kaynaklar1 da robotlar ile
basariyla yapilabilmektedir (Egilmez,
2005). Kullanlan ~ ark  kaynak
yontemlerinde kaynagin devamli olarak
yapilabildigi MIG-MAG ve TIG gazalti
kaynak yontemleri endiistriyel robotlar
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tarafindan ¢ok 1yi yapilabilmektedir.
Ozellikle kaynak operatdrlerinin bazen
cok tehlikeli ve zor calisma sartlarinda
kaynak yapiyor olmalar1 veya kaynak
operatOriiniin  erisemeyecegi ¢alisma
ortamlarinda  kaynak  yapilmasinin
istenmesi, yapilan kaynagin kalitesi,
verimliligi, esnekligi, kaynagin yapilma
kolaylig1 ve siiresi gibi faktorler kaynak
robotlarinin kullanimin1 6nemli dlciide
tesvik etmistir (Ttrker, 2015). Robotlu
kaynak sistemlerinde yapilan kaynak ile
kaynak telinin bir buguk katinda tekrar
edilebilir hassasiyetteki kaynak
kalitesine sahip birlestirmeler elde edilir.
Robotlu kaynak uygulamalarinda, elle
yapilan kaynaga gore dort kata kadar
daha hizli kaynak uygulamasi yapilabilir
(Egilmez, 2005). Bir otomatik kaynak
robotu; robot goévdesi, kontrol birimi,
bilgisayar, kaynak  makinesi  ve
joystickden  olusmaktadir.  Kaynak
robotu kontroliinde kaynak torcuna
yorliinge boyunca hareket verebilmek
icin kontrol iinitelerine ve programlara
ihtiya¢ vardir. Kontrol Kkartlar1 ve
yazilimlar sayesinde elektrik sinyalleri
ve elektronik parcalardan elde edilen
veriler iglenerek ¢ikis  birimlerine
gonderilir ve kaynak otomatik olarak
istenilen yoriingede yapilir. Robotlu
kaynak islemi esnasinda takip edilen
kaynak yorlingesi, 0gretme (teaching)
programi ile belirlenir. Operator,
robotun kaynak yapilmak istenen
yoriingedeki  koordinatlart  ve  bu
koordinatlarda uygun olan kaynak
parametrelerini kaynak robotu yazilimi
yardimiyla ayarlar. Ayarlanmis olan bu
koordinatlarda robotun kontrol iinitesine
kaynak  yapilacak olan  yoriinge
ogretilmis olur. Kaynak i¢in gerekli olan
tor¢ ilerlemesi, hizi, moment gibi
degerler de ayarlandiktan sonra kaynak
yapilmaya hazir hale getirilir (Tiirker,
2015). Kaynak robotu uygulamalarinda
kontrolor, programlanabilen ve veri
giris/gikist yapilabilen farkli uygulama
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pencerelerine sahip operator ara yiiziine
sahiptir. Bu kontrolérlerin - kullanim
acisindan  en  kolayr  Ogretim  /
programlama ara yiizii ve liriin / operator

ara yiiziidiir, diger adiyla el terminalidir.
El terminali (ing: teach pendant),
manipiilatoriin ~ uzaktan  kontroliinii
saglayan bir aractir (Sekil 1).

Sekil 1. Teach Pendant, SmartPAD, Ogretme Paneli, El Terminali, Kumanda ve Programlama El Cihazi

YONTEM
Bu c¢alismada  Sekil 2’de
gosterilen kaynak robotunun kontrolii

icin Microsoft Visual Studio C# 2010
programinda hazirlanmis bir arayiiz
programi ile kaynak yapilmaktadir.

Sekil 2. Kaynak robotu govdesi

Bu arayliz, robota ait kaynak yoriingesini
kinematik hesaplarini yaparak istenilen
koordinat veri girislerine gore olusturma,
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kontrol {initesine bu verileri gondererek
motorlara hareket verme islemi, kaynak
makinesini elektronik ve elektriksel
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baglantilarim1  yonetip kaynagt hem
otomatik hem de manuel ag/kapa
islemleri ve hem robotun hem de
kaynagin uzaktan kontroliinii yapabilme
gibi islemleri barindiran bir yazilimdir.
Microsoft Visual Studio C# editoriinde
hazirlanan arayiiz programi igerisinde
Mach3 fonksiyonlar1 kullanilmigtir. Bu
arayliz programi kullanilirken Mach3
programi da arka planda ¢aligmaktadir.

Bu  programlarin  hazirlanmasinda
Mach3  programina ait nesneleri
kullanmak i¢in bu nesnelere ait OEM
numaralarmin degerlerinden
yararlanilmistir. Ayrica hazirlanan bu
OEM numaralarim1 kod halinde C#
editériinde ve makro yazilimlarinda
script olarak kullanabilmek i¢in bunlara
ait  Visual Basic  scriptlerinden
faydalanilmistir ( Sekil 3).

NOGOIROYOZOAOED
NOGOYXDYOZOAORO
NOGMXOYOZAWATHD

T W0 B Gty Sebilier Ohistisma Sevi Winematih Kayut lsbewibonl

Pagtach agik
conty.

TORC A

TORC KAPA CYCLESTART VE 106K

Sekil 3. Microsoft Visual Studio C# editoriinde hazirlanan arayiiz programi

Hazirlanan bu araytiz ile tiim bu islemler
bilgisayara bagl bir klavye tarafindan
yapilabilirken PC Uyumlu Microsoft
Xbox 360 Kablosuz Pc Wireless Joystick
ve alicist (Sekil 4) tarafindan uzaktan
kontrollii ~ kablosuz  baglanti  ile
yapilabilmektedir. Bir kaynak el
terminalinin  yapabilecegi islemlerin
bircogu bu arayliz yazilimi ile PC

Uyumlu Microsoft Xbox 360 Kablosuz
Pc  Wireless Joystick tarafindan
yapilabilmekte olup hazirlanan bu
arayiiz gelistirilebilme kolaylig1 olan bir
yazilimdir. Bunu yani sira maliyet
acisindan Xbox 360 Kablosuz Pc
Wireless Joystick, el terminaline kiyasla
cok daha ucuzdur.

w

+

&

O
. ® © @
o’

M

RY

A

Sekil 4. PC Uyumlu Microsoft Xbox 360 Kablosuz Pc Wireless Joystick ve alicist
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Microsoft Visual Studio C# programi ile
hazirlanan arayliz programi kaynak
robotuna ait 3 birimi ayn1 anda kontrol
edebilmektedir. Birincisi robota ait
eksen hareketlerini saglayan Mach3
kontrol  karttm1  ve  programini
yonetebilmekte, ikincisi kaynak
uygulamasint yoneten Arduino kartinin
yazilimint ve kaynaga ait hiz, ivme ve
ilerleme gibi parametreleri
ayarlayabilme, tglinclisii ise Joystick
kumandasina ait kontrol yazilimudir. ilk
olarak PC Uyumlu Microsoft Xbox 360
Kablosuz Pc Wireless Joystick ve alicist
icin gerekli olan siiriiciiler (driver) PC’de
Aygit denetimi penceresinden yiiklenir.
Bu C# editoriinde hazirlanmig arayiiz
programi igerisinde robotun kontrolii
icin gerekli tim kod bloklari, Joystick
kumanda i¢in hazirlanan kod bloklarinin
igerisinde hazirlanmistir. Hazirlanan bu

kodlar ile robot ve kaynak kontrolii, hem
manuel hem de Joystick ile uzaktan
kumanda ile yapilabilir. Sekil 5’de de
gorildigi tizere Microsoft Visual Studio
C# programi ile hazirlanan arayliz
programinda, kullanilacak Xbox
Joystick’e ait her tus bir eylemi yerine
getirmek i¢in kodlanmistir. Eger kaynak
manuel yapilacaksa arayiiz programinin
Xbox resminin tizerinde “Joystick (NO
Connected)” ifadesi yazar. Eger kaynak
Xbox ile uzaktan kumandali yapilacaksa
bu ifade “Joystick is Connected” olarak
goriintiilenir. Hazirlanan bu araytizdeki
kodlarin bir kismi robotun uzaktan
kontroliinii yapabilmek icin arayliz
programi igindeki Joystick program
blogu i¢inde Joystick’e ait butonlara
atanmistir. Cizelge 1°de, Joystick’in
hangi butonlarma hangi gorevlerin
atandig1 gosterilmektedir.

Joystick (No Connected)

tick m Loy = new Dju.Cloy
imer m_CTAr_Joystick - new

string DpeadEnglish - *=;

vold Flapstick_check_Data)

arliats

GatMachl n:tu el )3

PrsEngLisn = st

_nInst. Do0Ed m(zes,. /328 Dem Llst ce
tatDrok.Text = _mlnst,GetOEMDRO(380} ToStlneJ

else 1¥ {m Clow. IsDown{3 . Cloyst Lok, Padey . POWLeFL

" GethachdInstance();
_mlns: DCGE"’G tku’\ﬂa?\
tatlrok, Text = HNS’atG”DﬁD(&GB [0‘5 IE\

BH Dem list

speric
E"L“J—n; l

) == true & @ Cloy, IDosn( 09w, Chovstl

b Py

POUTight) l= true)

tutanun

seferidir.
Be0 Oem 1ist e K eksend dederidir.

(b)

Sekil 5. C# editoriinde yazilan arayliz programinda, Joystick ile kontrol i¢in (a) Form goriintiisii ve
Joystick tuslari (b) hazirlanmis kodlarin bir kismi
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Cizelge 1. Robota ait sabit eklem uzunluklar

Xbox iizerindeki tus Aciklama
X++ Sag Yon Ok tusu Motor X ekseni saga hareket yonii
X-- Sol Yo6n Ok tusu Motor X ekseni sola hareket yonii
Y++ Yukart Y6n Ok tusu Motor Y ekseni yukar1 hareket yonii
Y-- Asagi Yon Ok tusu Motor Y ekseni agagi hareket yonii
Z++ Sol Analog Stick Sola Motor Z ekseni saga hareket yonil
Z-- Sol Analog Stick Saga Motor Z ekseni sola hareket yonii
At++ Sol Analog Stick Yukari Motor A ekseni saga hareket yonii
A-- Sol Analog Stick Asag1 Motor A ekseni sola hareket yonii
B++ Baglat Diigmesi Motor B ekseni saga hareket yonii
B— Geri Diigmesi Motor B ekseni sola hareket yonii
STOP X Diigmesi Robotun hareketini durdurur.
KAYIT Y Diigmesi Robotun hareketlerini nokta halinde kaydeder
START A Diigmesi Robotun hareketini baglatir
RESET B Diigmesi Acil stop
TORC AC Sol Tetik Diigmesi Kaynak Makinesi Elektrik Akimi Ag
TORC KAPA Sag Tetik Diigmesi Kaynak Makinesi Elektrik Akimi Kapat
Kaynak mekanizmasinda kollara mekanizmas1  tasarimi ve  imalati
X, Y, Z eksenlerinde lineer hareket yapilmistir.

vermek icin bir step motor-vidali mil

Sekil 6. Step motor ile bilyali somun, vidali mil ve rulman baglantisi

Sekil 7. Robota ait kizak, lineer rulman baglantilari
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Bu mekanizma da motora verilen donme
hareketi, motorun kaplinle bagl oldugu
vidali mil mekanizmas1 ile ileri-geri
harekete dondstiiriiliir (Sekil 6-7). Bu
sayede kollara ileri geri hareket verilmis
olur. Dolayisiyla hazirlanan arayiiz
programda robotun yataydaki kolunun X
ekseninde saga hareketi icin Joystick’te
Sag Yon Ok tusuna, sola hareketi igin
Sol Yon Ok tusuna basilir. Robotun
dikeydeki kolunun yukar1 Y eksenindeki
hareketi i¢in Joystick’te Yukar1 Yon Ok
tusuna, agagi1 hareketi icin Asag1 Yon Ok
tusuna basilir. Robotun Z eksenindeki
kolunun saga sola hareketi i¢in
Joystick’te Sol Analog Stick Sola ve Sol
Analog Stick Saga tuslarina basilir.
Kaynak robotunun dikeydeki kolunun ug
kismina, torcun hem ileri geri hem de

zig-zag kaynak dikisi saglayabilen
motorlar  baghdir. Bu motorlarin
eksenleri A ve B olarak

isimlendirilmistir. A eksenindeki motora
Joystick ile pozitif (+) ve negatif (-)
yonde donme hareketleri verebilmek i¢in
Joystick’te Sol Analog Stick Yukar1 ve
Sol Analog Stick Asag tuslarina basilir.
B eksenindeki motora Joystick ile pozitif
(+) ve negatif (-) yonde donme
hareketleri  verebilmek  icin  ise
Joystick’te Baslat Diigmesi ve Geri
Diigmesi tuglarina basilir. Robota tiim bu
hareketleri verirken ayn1 zamanda
yapilan  hareketlerin  koordinatlarini
nokta nokta bir text belgesine kayit
etmek icin Joystick’te Y diigmesi
kullanilmalidir (arayiizde belge otomatik
kayit i¢cin hazirlanan kodlarm bir kismi
“d:\\" + Convert.ToString(i) + ".txt";

811

i++7). Bu text belgesi, hazirlanan
araylizde her belgeye kayit edildiginde
0’dan baglanarak say1 olarak verilmis
belge isminin sayisini otomatik olarak
birer birer arttirarak isimlendirme yapip
D:/ dizinine kayit edilecek sekilde
kodlar1 yazilmistir. Dolayisiyla belge
kayit i¢in Joystick’te Y tusuna
basildiginda numaralandirilmis sekilde
belge ismi atamast yapilarak
kaydedilmek istenen her belge otomatik
isimle D:/ dizinine kaydedilir. Belgeye
ait isimlendirme 0’dan baglayan say1
olarak verilmis olup (d:/0.txt gibi) bir
baska hazirlanan belgenin kayit isminde
ise  bu numara otomatik olarak
arttirillacak sekilde ayarlanmigtir
((d:/1.txt  gibi). Hazirlanan arayiiz
programinda  kaynak  uygulamasi
esnasinda herhangi bir sebep ile robotun
hareketlerini durdurmak veya durdugu
yerden tekrar baslatmak i¢in Joystick’te
X ve A Diigmesine basilmalidir. Acil
stop icin ise Joystick’te B Diigmesine
basilmalidir. Kaynak makinesine manuel
olarak miidahalede bulunup acip
kapatmak icin ise Joystick’te Sol Tetik
Diigmesi ve Sag Tetik Diigmesine
basilmalidir. Tiim bu islemlerin diginda
Joystick’in diger tuslarma herhangi bir
gorev atamak istersek bu gorevin
C#’daki kodlarini program blogu olarak
hazirlayabiliriz. Bu arayiiz programi ile
motorlarin bulundugu eksen degerleri es
zamanli olarak G kodlar1 halinde
kaydedilip text dosyas: halinde kayit
edilebilmekte ve motorlar hareket
ettirilebilmektedir (Sekil 8).
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Sekil 8. C# edltorunde yazﬂan arayuz programlnda Joystlck ile kontrol i¢in hazirlanmis G kodlarinin bir
kismi ve Mach3 programindaki goriintiisii

Asagidaki kodlar Joystick’teki Y tusu ile z31[0]=Convert.ToDouble(txtDroZ.Tex
yapilan nokta halinde koordinat t);

kayitlarinin yapildigi program ve X tusu z31[c]=Convert.ToDouble(txtDroZ.Text
ile yapilan Mach3 dosya yiikleme );

program bloguna ait C# edit6riinde a31[0]=Convert.ToDouble(txtDroA.Tex
hazirlanmis kodlardir: t);

if a3l[c]=Convert.ToDouble(txtDroA.Tex
(m_CJoy.IsDown(Ojw.CJoystick.PadKe t);

y.Button4) == true) b31[0]=Convert.ToDouble(txtDroB.Tex
/)Y Joystick tusu Mach3 Nokta Nokta t);

Kayt b31[c]=Convert.ToDouble(txtDroB.Tex
{IblY.ForeColor=Color.Red; t);

C++; deltax31[c] = (x31[c] - x31[c - 1]) / 10;
double[] xx31 = new double[100]; deltay31[c] = (y31]c] - y31[c - 1])/ 10;
double[] yy31 = new double[100]; deltaz31[c] = (z31[c] - z31[c - 1]) / 10;
double[] zz31 = new double[100]; deltaa3l[c] = (a31[c] - a31[c - 1]) / 10;
double[] aa31 = new double[100]; deltab31[c] = (b31[c] - b31[c - 1]) / 10;
double[] bb31 = new double[100]; bb31[1] =0.1;

GetMach3Instance(); if (_mlInst != null) for (ii = 0; ii <= 10; ii++)
{x31[0]=Convert.ToDouble(txtDroX.Te {xx31[ii] = deltax31[c] * ii + x31[c - 1];
Xxt); yy31[ii] = deltay31[c] * ii + y31[c - 1];
x31[c]=Convert.ToDouble(txtDroX.Tex zz31[ii] = deltaz31[c] * ii + z31[c - 1];
t); aa3l[ii] = deltaa31[c] * ii + a31[c - 1];
y31[0]=Convert.ToDouble(txtDroY.Tex // bb3[ii] = deltab3[K] * ii + b3[k - 1];
t); if (ii > 0)
y31[c]=Convert.ToDouble(txtDroY.Tex {if (bb31[ii - 1] <0)

t); {bb31[ii] = -1 * bb31[ii - 1]; };
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if(bb31[ii-1]>0){ bb31[ii] = 1 * bb31[ii
-1]1-0.2;};

1
listBox4.Items.Add(Convert. ToString(xx
31[iil));

listBox1.ltems.Add(" N " + "0" + " GO1"
+ " X " + Convert.ToString(xx31[ii]) +
"Y "+ Convert.ToString(yy31[ii]) + " Z
"+ Convert.ToString(zz31[ii]) + "A" +
Convert.ToString(aa31[ii]) + " B " +
Convert.ToString(bb31[ii])+ " f1000");}
label25.Text = Convert.ToString(c); }

}

else

{IblY.ForeColor = Color.Black;}

if
(m_CJoy.IsDown(Ojw.CJoystick.PadKe
y.Button3) == true)

// X Joystick tusu Mach3 File Load

{
GetMach3lInstance();timer4.Enabled
true;

if (_minst 1= null)

{_mInst. DOOEMButton(169);
String[]sitesDizi2=new
String[listBox1.Items.Count];
listBox1.ltems.CopyTo(sitesDizi2, 0);
System.10.File.WriteAllLines("C:\\User
s\\pc\\Desktop\\"+ Convert.ToString(n)
+ ".txt", sitesDizi2);

textBox4.Text=
"C:\\Users\\pc\\Desktop\\"+Convert.
ToString(n) + ".txt";
minst.LoadFile(textBox4.Text);
textBox4.Text=_miInst.FileName();
listBox2.Items.Add(textBox4.Text);

}

Tim bunlarin disinda bu c¢alismada
kullanilan Mach3 programi ve kontrol
kart1 tarafindan desteklenen el carklari
da kullanilmaktadir. Buna ragmen bizim
calismamizda sadece Mach3 programi
kullanilmamis olup kaynak kontrolii i¢in
Aurdunio gibi baska kartlar ve
yazilimlar1 da C# editoriinde yazilan
arayiiz programi icerisinde yonetilmekte
oldugundan ve bu el carklar1 sadece

813

Mach3 programinda c¢alisip C#’da
hazirlanan arayliz programinda
calismadigindan bu ¢aligmadaki kaynak
robotunda kullanimi1 yeterli
olmamaktadir.

Robotlu kaynak sistemlerinde kablosuz
uzaktan erisimli kaynak islemlerinde,
hem kaynak operatoriiniin giivenligi
saglanmakta ve saglig1 korunmakta, hem
de calisma ortamin da olusabilecek
tehlikelere  karst  6nlem  alinmasi
saglanmaktadir. Bu ¢alismada, kaynak
yoriingesinde hareket saglayan tiim
gorevler Visual Studio 2010 C#
programinda hazirlanan arayiiz programi
ile olusturularak G Kodlarin1 metin
belgesi halinde ¢evrilmek amaciyla
Mach3 programimi1 destekleyen bir
kontrol karti, her bir eksene ait step
motor ve motorlara hareket verecek olan
striicliler  kullanilmaktadir.  Kaynak
robotunun hareketi i¢in hazirlanan
arayliz programinda, ayni zamanda
Mach3 programma ait scriptler de
kullanmistir. Aslinda hazirlanan bu
arayuz sadece robot kaynak
uygulamasinda degil tiim robotlu
uygulamalara uyarlanabilecek nitelikte
geligtirilebilir ~ bir  program  olma
ozelligine de sahiptir.

SONUCLAR

Bu calismada tasarimi ve imalati
yapilmis kaynak robotunun kollarina,
tor¢  tastyict  Unitesine  hareket
verebilmek ve kaynak ile ilgili bir takim
islemleri yapabilmek icin Microsoft C#
editoriinde  bir  arayiiz  programi
hazirlanmigtir. Bu arayiiz programi
icerisinde, kaynak yontemini uzaktan
kontrol edebilmek, kaynak operatoriiniin
saghgmmi  ve giivenligini  saglamak
amaciyla bir Joystick program kod blogu
hazirlanmistir. Bu sayede operatdriin
kaynaktan olusan zararli gazlarin
etkisinden ve olabilecek herhangi bir
tehlikeden korunmasi amac¢lanmistir.
Ayrica bir¢ok robotlu uygulama igin
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olduk¢a az maliyetli Xbox 360 Joystick
gibi bir kumanda kullanilarak, bu
kumandanin kendimize ait olan yazilim1
olusturulmustur. Bu yazilim ve Xbox
360 Joystick kumanda, diger kaynak
makinelerinde olduk¢a maliyetli olan el
terminallerinin  yapabilecegi  bir¢ok
uygulamay1 yapabilecek ve
gelistirilebilme niteliginde olan bir
yazilimdir. Bu anlamda da iilkemiz
teknolojisine  katki  saglayabilecek
nitelikte bir yazilim olma o6zelligine
sahiptir. Bu ¢alismada yazilan arayiiz ile
verilen yoriingede kaynak robotunun
uzaktan  kontrollii  olarak  kaynak
yapmasi saglanmigtir.
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