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Ozet

Aragtirmada, bio-etanol elde etmek i¢in 6z suyu alinmis olan tatli sorgum saplarin (posa) silaj yapilarak yem olarak
degerlendirilme potansiyelin ortaya konulmasi amaglanmistir. Degisik kaynaklardan temin edilen 21 farkli tath
sorgum (Sorghum bicolor var. saccharatum (L.) Mohlenbr.) ¢esit ve hatti materyal olarak kullanilmigtir. Tarla
denemeleri, Dogankent/Adana’da 2016 ve 2017 yillarinda 2. iriin kosullarinda (Haziran-Ekim), 4 tekrarlamali
tesadiif bloklar1 deneme deseninde yiiriitiilmiistiir. Aragtirmada bitkilerin hasadi, salkimdaki tanelerin siit-hamur
olum doneme denk gelen tarihte yapilmistir. Yaprak ve salkimlart siyrildiktan sonra dzsuyu alinan saplar silaj
yapilarak, bazi 6nemli yem kalite 6zellikleri ve mineral element igerikleri belirlenmistir. Genotiplerin notral
deterjan lif (NDF) icerikleri %55.92-71.57, asit deterjan lif (ADF) %35.54-49.55, ham protein (HP) oraninin
%3.70-5.62, sindirilebilir kuru madde (SKM) oraninin %50.30-61.22, kuru madde tiikketiminin (KMT) %1.68-2.17
ve nispi yem degerinin (NYD) 65.5-104.0 arasinda degistigi belirlenmistir. Mineral element iceriklerinin;
Potasyum (K) %1.103-1.579, Magnezyum (Mg) %0.144-0.190, Kalsiyum (Ca) %0.182-0.234 ve Fosfor (P)
igeriginin %0.133-0.228 arasinda degistigi saptanmustir. Silajin Flieg puanin 78.9-84.8 skor ve fiziksel

Ozelliklerinin ise 16.9-19.0 arasinda degistigi belirlenmistir. Arastirma sonucunda, Akdeniz bolgesi 2. iiriin
kosullarinda tatli sorgum posast ile yapilan silajlarin kaliteli kaba yem olarak degerlendirilebilecegi goriilmektedir.

Anahtar Kelimeler: Tatli sorgum, genotip, posa, silaj, kalite

Some Quality Properties of Silage Made with Sweet Sorghum Bagasse

Abstract

The study was conducted to reveal the forage and silage quality potential of the sweet sorghum stems which were
extracted in order to obtain ethanol in the industry. The experiment was conducted with randomized blocks design
with 4 replications, in Adana/Turkey during the 2" crop production (June-October) in 2016 and 2017 years. 21
different sweet sorghum (Sorghum bicolor var. saccharatum (L.) Mohlenbr.) cultivar/line were used as plant
materials. Harvest was performed between milk and soft dough stages.After the leaves and panicle of the plant
were stripped, sap-extracted plants (bagasse) were ensiled and silage quality attributes and mineral elements
content were also determined. Depending of genotypes, neutral detergent fiber (NDF), acid detergent fiber (ADF)
concentrations, digestible dry matter (DDM) ratio, crude protein (CP) ratio, dry matter intake (DMI), and relative
feed value (RFV) were ranged from 55.92 to 71.57%, from 35.54 to 49.55%, from 3.70 to 5.62%, from 50.30 to
61.22%, from 1.68 to 2.17%, and from 65.5 to 104.0, respectively. Moreover, the content of some microelements
such as calcium, potassium, magnesium and phosphorus varied between 0.182-0.234%, between 1.103-1.579%,
between 0.144-0.190%, and between 0.133-0.228%, respectively. Flieg score of the silage were varied between
78.9-84.8 and its physical properties varied between 16.9-19.0. The result showed that silages made with sweet
sorghum bagasse can be consider as raughage under the second crop condition of the Eastern Mediterranean
condition.

Keywords: Sweet sorghum, bagasse, genotype, quality, silage
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1. Giris

Tatli sorgum (Sorghum bicolor var.
saccharatum (L.) Mohlenbr.), bugdaygiller
familyasina ait C4 bitkisi olmasi nedeniyle,
yiiksek fotosentetik etkinligi olan (Dolciotti
ve ark., 1998; Shinde ve ark., 2013), kurak-
yarikurak ve olumsuz iklim kosullarinda
yasamini siirdiirebilen onemli bir sicak
mevsim bugdaygil tiriidir (Ritter ve ark.,
2007). Tatli sorgum, yiiksek biyokiitle
verimine sahip, kuraga dayanikliligi iyi,
daha disiik girdi kullanimi ve farkh
ekolojik kosullarda yetisme 6zelliklerinden
dolayr Onemli bir enerji bitkisi olarak
degerlendirilmektedir (Steduto ve ark.,
1997; Mastrorilli ve ark., 1999). Son
yillarda etkisi 6nemli diizeyde fark edilen
iklim degisikligi nedeniyle suyun onemli
oldugu kosullarda kuraga dayanikli bitki
tiirleri 6nemli konuma gelmis durumdadir.
Sorgum  tiirlerinin,  abiyotik  stres
kosullarina misira goére daha toleransh
olmasi nedeniyle ileride muhtemel olumsuz
cevre kosullarinin olusabilecegi bolgelerde,
silajlik misirin yerini alabilecek potansiyele
sahiptir. Ayrica tath sorgumun misira gore
daha genis adaptasyona sahip, yani marjinal
alanlarda da tariminin yapilabilecek olmast,
yem iretimini artirarak kaba yem aciginin
kapatilmasina 6nemli katki saglayacak bir
tiir oldugunu ortaya koymaktadir. Tath
sorgum saplarinin sikilmasi ile elde edilen
O0zsuyun, yiiksek oranda seker igermesi
nedeniyle, sanayi ham maddesi (seker,
etanol, seliiloz) olarak
degerlendirilmektedir. Ayrica, saplarda
0zsuyu alindiktan sonra geriye kalan posa,
etanol (Jacques ve ark., 1999) ve hayvan
beslemede (Jafarinia ve ark., 2005; Yiicel
ve ark., 2021; Yiicel ve ark., 2023) veya
bitkinin tamamindan yararlanilarak (Yiicel
ve Erkan, 2020; Inal ve ark., 2021)
degerlendirilmektedir. Fakat su anda
kiispeden etanol iiretiminin ekonomik
olmayacaglt (Drapcho ve ark., 2008),
bundan dolayr yem amagh olarak
kullanilmasmin  daha uygun olacagi
bildirilmektedir. Bitki 6zsuyu alinan tath
sorgum saplari, silaj yapilarak yem maddesi
olarak degerlendirilmektedir. Son yillarda

silaj amaciyla gelistirilmis yeni sorgum
cesitlerinin daha uzun boylu, birim alandan
daha fazla biyokiitle olusturmalarinin (Inal
ve ark., 2021) yem Kkalitesi bakimindan
(Yiicel ve Erkan, 2020) misira yakin veya
esdeger kalitede oldugu bilinmektedir.
Yemlik sorgumun kalite bakimindan
komposizyonu; olgunlasma dénemi, cesit,
iklim, hasat kosullar1 ve diger bir¢ok
faktore baglh olarak degisim
gosterebilmektedir. Hayvanlarin
yasamlarii siirdiirebilmeleri ve istenilen
cesitli  Uriinleri  saglamalari igin  su,
karbonhidratlar, protein, yag, vitaminler,
mineraller gibi bir¢ok besin maddesine
ihtiyaglar1 duymaktadirlar. Hayvanlar, bu
besin madde gereksinimlerini yedikleri
yemler ile ictikleri sudan saglarlar. Iyi bir
hayvan besleme i¢in yemlerin besin madde
iceriklerinin, yarayisliklarinin bilinmesi de
onemlidir. Hayvanlarin 1 kg canli agirlik
icin 50 mg veya daha fazla gereksinim
duydugu minerallere makro mineraller veya
elementler denildigi, kalsiyum (Ca) ve
fosfor (P)un yapisal elementler, sodyum
(Na), potasyum (K), magnezyum (Mg) ve
klor (Cl)'un hemostatik elementler olarak
degerlendirildigi bildirilmektedir (Kutlu ve
Celik, 2016). Ulkemizde kaliteli kaba yem
ac1gim1 kapatmak icin alternatif kaba yem
kaynaklar1  bulma arayislar1  devam
etmektedir. Arastirmada, etanol elde etmek
amaciyla 6z suyu alinmis olan tathi sorgum
saplarin (posa) silaj yapilarak kaba yem
olarak degerlendirilme potansiyeli ortaya
konulmustur.

2.Materyal ve Yontem
2.1.Materyal

Arastirmada yer alan tathh sorgumun
materyalleri ve temin edildigi kaynaklar:
Cowley, Dale, Grassl, M81-E, Mennonita,
Nebraska sugarcane, P1579753, Ramada,
Roma, Rox Orange, Smith, Sugar Drip,
Theis, Topper 76, Tracy, UNL-hybrid ve
Williams (Nebraska Univesitesi, ABD);
No:2 USDA orijin Cin, No91 USDA orijin
Tayvan, No5 USDA Orijin G. Africa
(Antalya Bat1 Akdeniz Tarimsal Arastirma
Enstitiisi.  Midirliigii, Antalya-Tiirkiye);
Giilseker (Standart-yerel cesit) (Uludag
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Universitesi, Ziraat Fak. Tarla Bitk. BoL.,
Bursa-Tiirkiye).

Arastirmann yiiriitiildiigii alanin toprak
ve iklim ozellikleri

Denemenin  yiiriitiildiigli ~ bdlgenin
topraklari Arikli serisi olarak
nitelendirilmektedir, Deneme alan1 toprak
orneklerinin pH’nin 7-7.5, tuz igeriginin
%0.22-0.27, N % 0.1-0.19, organik karbon
icerigi %0.63-0.9, fosfor icerigi 0.63-0.90
mg kg?, kire¢ igerigi %32.5-35, kum
iceriginin % 24-28, silt % 41-43 ve Kkil
icerigini % 30-33 arasinda oldugu ve toprak
tekstlir sinifinin, killi-tin (CL) yapida
oldugu saptanmustir (Yiicel ve ark., 2018).
Arastirma donemini kapsayan Haziran-
Ekim periyodunda ortalama sicaklik 24.95
°C, ortalama nispi nem %79.3 olarak tespit
edilmistir.  Aragtirmanin  yiritildigi
donemdeki toplam yagis miktarinin ise
ortalama 48.2 kg m olarak kaydedilmis ve
yagis miktarin ¢ogunlugu hasat dénemine

yakin tarihlerde olmustur (Yiicel ve ark.,
2018).

2.2.Yontem

Arastirma, Dogankent/Adana’da Dogu
Akdeniz Tarimsal Arastirma Enstitlisii’nilin
(DATAEM) Arastirma Alaninda (36° 51'
35" K ve 35° 20' 43" D), 2016 ve 2017
yillarinda stirdiiriilmiistiir. Deneme, tesadiif
bloklar1 deneme deseninde 4 tekrarlamali
olarak yiiriitiilmistiir. Ekimler, bugday
hasadindan sonra Haziran aymin son
haftasinda tamamlamistir. Ekim Oncesi
dekara saf olarak 5 kg azot ve fosfor gelecek
sekilde taban giibresi ve daha sonra da iist
giibre olarak da 5 kg N verilmistir.
Genotiplerin ekimleri, sira arast 70 cm ve
sira tizeri 15 cm olacak sekilde 5 m
uzunlugunda 4 sira seklinde daha once
hazirlanmis  sirtlara  elle  yapilmigtir.
Bitkilerin hasadi, parsellerdeki bitkilerin
salkimlarindaki tanelerin siit olum ile
hamur olum doénemi arasindaki dénemde
yapilmistir. Her parselde alman 10
bitkininin saplarindaki yapraklar styrilip ve
salkimlar1 alindiktan sonra, 6zel tasarlanmis
bir makineden sikilarak 6zsuyu alinmustir.
Oz suyu alman saplardan 1000 g sikilmis

yas sap Ornegi (posa), yaprak veya dal
Ogiitme aletinde tekrardan parcalandiktan
sonra  (3-5 cm uzunlugunda), &zel
hazirlanmis 1 kg vakumlu posetlere
konulmus ve vakum aletinde
vakumlanmistir (%95 havasi alinmais).
Vakumlanan silaj materyali etiketlenerek
oda kosullarinda muhafaza edilmis ve 55-
60 giinliik fermantasyon siiresinin sonunda
acilan silajlardan Fleig puanina ve fiziksel
analiz Ozellikleri dikkate alinarak nitelik
smiflandirilmast da yapilmustir.  Silajlar
acildiktan sonra, silajlarda silaj kokusu,
renginin yani sira ve silajin  yapisal
Ozellikleri temel alinarak fiziksel ve
duyusal analizlerde belirlenmistir (Coskun,
2007).

Silajlarin Fleig Puani = (220 + (2 x % KM -
15) - 40 x pH) formiiliinden hesaplanmigtir
(Kilig, 1986).

Acilan silajlarda alinan silaj Grnekleri
kurutulup tartildiktan sonra, Ornegin
tamami 1-2 mm elek c¢apmma sahip

degirmende ogiitlilerek analize
hazirlanmistir. Silajin NDF, ADF ve ham
protein ~ (HP) analizleri ile  kuru

maddesindeki mineral element (Ca, P, K ve
Mg) igerikleri NIRS (Near Reflectance
Spectroscopy, Foss XDS Rapid Content
Analyser with ISIscan Softwere) cihazinda
saptanmistir (Shenk ve Westerhaus, 1994).
Sindirilebilir kuru madde (SKM) orani,
kuru madde tiiketimi (KMT) ve nispi yem
degeri (NYD) asagidaki formiillere gore
belirlenmistir (Schroeder, 1994).

SKM=88.9-(0.779x%ADF) (1)
KMT=120/%NDF )
NYD=(%SKM x %KMT)/1.29 (3)

Istatistiksel Analizler: Elde edilen veriler
JMP paket programinda, tesadiif bloklari
deneme desenine gore yillar birlesik
varyans analizine tabi tutulmus ve 6nemli
cikan ortalamalar, Tukey testine gore
karsilagtirilmistir (Yurtsever, 1984).

3. Bulgular ve Tartisma

Hasat edilen bitkide, salkimlar ve
yapraklar siyrildiktan sonra sap sikilarak
sapin igerisindeki 6zsuyu alinmis ve geriye
kalan kisim (posa) silaj yapilarak bazi silaj
kalite degerleri saptanmistir. Yillar birlesik
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olarak yapilan varyans analiz sonuglarina
gore incelenen NDF, ADF, HP, SKM orani,
KMT ve NYD bakimindan genotipler %1’e
gore istatistiksel olarak 6nemli bulunmustur
(Tablo 1).

3.1. Notr deterjan lif

NDF  degerleri  genotiplere  gore
degismekle birlikte %55.92 ile %71.57
arasinda  degistii ve  genotiplerin
ortalamasinin %62.46 oldugu
goriilmektedir (Tablo 1). Dale, Mennonita,
N. Sugarcane, Tracy, Williams ve No2
genotiplerinin NDF degerlerinin %60’ 1n
altinda tespit edilmis ve diger genotiplerde
daha diisiik oldugu goriilmektedir. NDF,
cogunlukla gevis getiren hayvanlar
tarafindan kullanilan, basta selilloz ve
hemiseliilloz  olmak  {lizere  yapisal
karbonhidratlardan olusan yem kalitesini
ifade eder (Van Soest, 1994). Bilindigi gibi,
yemin sindirilebilirligi agisindan NDF
degerlerinin diisiik olmasi istenmektedir.
Onceki calismalarda NDF degerinin %75.4-
62.2 arasinda yer aldig1 bildirilmektedir
(Mosali ve ark., 2010; Kumari ve ark.,
2013; Avila ve ark., 2013; Vidya ve ark.,
2016). Rodrigues ve ark. (2020), Brezilya
kosullarinda sorgum ¢esitlerini ile yapilan
silajlarn, NDF igeriklerinin 588.0 g kg’
KM olarak saptamislardir. Olusola ve ark.
(2022), Nijerya’da tiim bitki kisimlar ile
yapilan sorgum silajlarin NDF degerlerinin
%45.19-55.73 arasinda degistigini
bildirmislerdir. Usman ve ark. (2021),
Nijerya’da Sorgum bicolor cesitleri ile
yapmis olduklar1 ¢alismada; NDF igeriginin
756.6-810.2 g kg* KM arasinda degistigini
bildirmiglerdir. Kaplan (2013)
Kahramanmaras  kosullarinda  sorgum
genotiplerinin NDF igeriginin %47.82 ile
61.06 arasinda degistigini bildirmistir.
Sorgum posasi ile yapilan silajlarin NDF
iceriginin 803.23 g kg* KM (Dong ve ark.,
2020), 473-653 g kg* KM arasinda (Tas ve
ark., 2021) degistigini bildirmektedirler.
Naeini ve ark. (2014) misir, sorgum ve
sorgum posasinin NDF igerigini sirasiyla
526, 447 ve 491 g kg! KM oldugunu
bildirmistir. Onceki c¢alismalarda elde

edilen bulgularin, ¢alismanin sonuglariyla
uyumlu olduklar1 gériilmektedir.

3.2. Asit deterjan lif

Asit deterjan lif icerigi genotiplere gore
%35.54 ile %49.55 arasinda degistigi, Dale,
Mennonita, N. Sugarcane, Tracy, Williams
ve No2’nin ADF degerlerinin %38’in
altinda tespit edildigi ve diger genotiplerde
daha diisiik oldugu goriilmektedir. NDF
igeriklerinin diistik oldugu bazi
genotiplerin, ADF degerleri de buna paralel
olarak diisiik olarak saptanmistir. NDF ile
ADF  arasmnda pozitif ve Onemli
korelasyonlarin  oldugu  bilinmektedir
(Kumar ve ark., 2010). Noller ve ark.
(1996), %30 civarinda veya daha az ADF
iceren  yemlerin  ylksek  diizeyde
tiiketilecegini, %40'n lizerinde olanlarin ise
diistik diizeyde tiketilecegini
belirtmektedir.  Farkli  bolgelerde ve
genotiplerle yapilan Onceki calismalarda,
tatli sorgum posasi silajlarin ADF igeriginin
%41.4-46.82 (Avila ve ark., 2013; Kumari
ve ark., 2013; Vidya ve ark., 2016). Mosali
ve ark. (2010) posa ile yapilan silajinin
ADF igerigini %39.20 ile M81-E ve %37.50
ile Topper-76 ¢esitlerinde saptandigini
bildirmektedir. Tas ve ark. (2021)
caligmadaki ayni materyallerle GAP
kosullarinda yiiriitmiis oldugu c¢alismada,
ADF igeriginin genotiplere gore 273.3-
4316 g kg! KM arasinda degistigini
bildirmislerdir. Naeini ve ark. (2014) musir,
sorgum ve sorgum posast ile yapilan silajin
ADF igerigini sirastyla KM bazinda 263,
213 ve 258 g kg! KM olarak
belirlemislerdir. Rodrigues ve ark. (2020)
Brezilya kosullarinda farkli sorgum ¢esitleri
ile yapmis olduklar1 silajlarin, ADF
icerigini KM bazinda 42.3 g kg? olarak
saptamiglardir. Nijerya’da farkli sorgum
cesitleri ile yapmis olduklar1 ¢aligmalarda
silajlarin ADF igeriginin 402.1-431.3 g kg™
KM (Usman ve ark.,2021), %28.60-31.49
arasinda degistigini (Olusola ve ark., 2022)
bildirmislerdir. Onceki calismalarda elde
edilen bulgularin, ¢alismanin sonuglariyla
uyumlu oldugu goriilmektedir.
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Ham protein (HP) oran1 genotiplere gore
%5.62

degismekle

birlikte  %3.70

ile

Yiicel ve ark.

arasinda degistigi ve genotip ortalamasinin
ise %4.90 oldugu saptanmistir (Tablo 1).

Tablo 1. Tatli sorgum posasi ile yapilan silajin NDF, ADF, HP, SKMO, KMT ve NYD degerlerine
iligkin ortalamalar ve olusan gruplar

Genotipler NDF (%) ADF (%) HP (%) SKMO (%) | KMT (%) NYD
Cowley 62.71 c-g! 40.93 d-g* 4.79 a-e! 57.02 b-e! 1.92 c-g! 85.0 d-h!
Dale 59.58 e-1 37.61e-h 5.54 ab 59.60 a-d 2.04 a-d 95.0 a-e
Grassl 64.48 b-e 42.19 cde 4.94 a-d 56.04 def 1.87 d-h 81.7 e-1
M81-E 70.35 ab 48.26 ab 3.24 f 51.30 gh 1.72 gh 68.91j
Mennonita 58.03 f-1 36.31 g-h 5.30 abc 60.62 ab 2.11 abc 100.4 abc
N. sugarcane 55.921 35.54 h 5.62 a 61.22 a 2.17 a 104.0a
P1579753 62.19 d-h 40.65 d-g 5.24 abc 57.23 b-e 1.98 a-e 89.1 b-f
Ramada 60.70 d-1 39.83d-h 5.60a 57.88 a-e 2.00 a-e 90.4 a-f
Roma 62.49 c-h 40.12 d-h 5.55 ab 57.65 a-e 1.93 b-f 86.4 c-g
Rox Orange 60.29 e-1 38.83 e-h 4.99 a-d 58.65 a-d 2.00 a-e 91.2 a-e
Smith 60.12 e-1 38.03 e-h 5.13 a-d 59.28 a-d 2.00 a-e 92.1a-e
Sugar Drip 62.65 c-g 41.15 def 4.69 a-e 56.85 cde 1.92 c-g 84.7e-h
Theis 68.52 abc 46.73abc 3.70 ef 52.50 fgh 1.77 fgh 72.8 g-j
Topper 76 61.40 b-e 41.99 cde 4.34 b-f 56.19 def 1.90 d-g 83.9e-h
Tracy 56.58 gh 35.87h 5.33 abc 60.96 a 2.14 a 101.6 ab
UNL-Hyb-3 66.71 a-d 44.28 bed 4.08 c-f 54.41efg 1.81e-h 76.7 f-j
Williams 56.38 hi 36.59 f-h 5.57 ab 60.40 abc 2.14a 100.3 abc
No2 56.65 ght 37.04 f-h 5.11 a-d 60.04 abc 2.13ab 99.3 a-d
No91 68.42 abc 46.75 abc 3.93 def 52.49 fgh 1.76 fgh 71.7 hij
No5 62.95 c-f 40.85d-g 5.01 a-d 57.08 b-e 1.91 c-g 85.0 d-h
Gulseker 7157 a 4955 a 5.15a-d 50.30 h 1.68 h 65.5]
Ortalama 62.46 40.88 4.90 57.03 1.95 86.95
DK (%) 5.43 6.38 13.93 3.57 5.70 9.12
F (Genotipler) *x ke bkl el okl *x

1)Ayn siitun igerisinde benzer harf ile gosterilen ortalamalar arasinda Tukey testine gore P<0.05 seviyesinde istatistiksel olarak 6nemli farklilik

saptanmamistir.

NDF: Nétral deterjan lif, ADF: Asit deterjan lif, HPO: Ham protein orani, SKMO: Sindirilebilir kuru madde orani,

KMT: Kuru madde tiiketimi, NYD: Nispi yem degeri

Dale, N. Sugarcane, Ramada, Rome ve
Williams ¢esitlerinin HP oranin %35.5’1n
tizerinde oldugu ve diger cesitlerden iistiin
olduklar1 saptanmistir. Onceki ¢alismalarda
tatli sorgum posasi ile yapilan silajlarin HP
degerinin  %3.9-7.5 arasinda degistigi
bildirilmistir (Mosali ve ark., 2010; Kumari
ve ark., 2013; Naeini ve ark., 2014; Vidya
ve ark., 2016; Gomes-Rocha ve ark., 2018).
Cattani ve ark. (2017) sorgum ve musir
silajinin HP oranlarii sirasiyla 73.7 ile 76.8
g kgt KM oldugunu saptamuslardir. Kaplan
(2013) sorgum genotiplerin HP degerlerinin

bildirmiglerdir. Tas ve ark. (2021) GAP
kosullarinda ¢alismada yer alan ayni tath
sorgum genotipleri ile yapmis olduklari
calismada, HP igeriginin 35.39-45.61 g kg™
KM araliginda degistigi saptamislardir.

3.4. Sindirilebilir kuru madde oram
Sindirilebilir  kuru madde (SKM)
oranlar1  genotiplere gore degismekle
birlikte %50.30 ile %61.22 arasinda
degistigi  belirlenmistir  (Tablo  1).
Mennonita, N. Sugarcane, Tracy, Williams
cesitleri ve No2 genotipinin SKM oranin
%60’1n iizerinde oldugu ve diger cesit ve

%6'.76 . il‘e 10.70 arasinda  degistigini hatlardan {istlin olduklar1 saptanmistir. S6z
bl.l.dmmstlr' Usman ~ ve . ark. (2.021). konusu genotiplerin, NDF ve ADF
Nijerya’da farkli Sorgum bicolor gesitleri degerlerinin disiik oldugu goriilmektedir.
ile yapmis olduklari silajlarin HP oranin 84- Sorgum  saplarmda bulunan  seker

99.18 g kg! KM arasinda degistigini
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miktarinin fazla olmasi yemin
sindirilebilirligini ve kalitesini de artirdigi
bildirilmektedir (Poehlman 1994; Bliimmel
ve ark., 2009). Sorgum ile yapilan silajlarin
sindirilebilirliginin %57.0-66.0 araliginda
degisebilecegi rapor edilmistir (Junior ve
ark., 2015; Karthikeyan ve ark., 2017).
Calismada eclde edilen sonuglar, Onceki
calismalar ile benzerlik gostermektedir.

3.5. Kuru madde tiiketimi

Kuru  madde tiiketim  degerleri
genotiplere gore degismekle birlikte %1.68
ile %2.17 arasinda degistigi ve ortalamanin
ise %1.95 oldugu goriilmektedir (Tablo 1).
Arastirmada, bir¢ok ¢esidin KMT degerinin
%2’nin iizerinde oldugu goriilmektedir.
Tatli sorgum posasindan elde dilen silajin
KMT degeri iyi diizeyde oldugu ancak bu
degerlerin daha iyilestirilmesi istendiginde,
silajlara zaman zaman degisik katki
maddeleri de ilave edilmektedir. Protein
kaynakli degisik katki maddeleri (balik
unu), azot kaynakli katki maddelerinin
sigirlarda  yem alimimi yani tiiketimini
artirdigi  bildirilmektedir (Kim ve ark.,
2000; Pereira ve ark., 2008). Silaj
fermantasyon kalitesinin ruminatlarda yem
alimi, besin kullanimai ve siit iiretimi {izerine
onemli etkide bulundugu bildirilmektedir
(Huhtanen ve ark.,, 2002; 2003).
Karthikeyan ve ark. (2017) sorgumda kuru
madde aliminin ¢esitlere gore degismekle
birlikte %1.67 ile 2.20 arasinda degistigini,
ortalamasinin %1.93 oldugunu
bildirmektedirler. Calismada elde edilen
bulgular, literatiir bulgular1 ile benzerlik
gostermektedir.

3.6. Nispi yem degeri

Nispi yem degeri genotiplere gore
degismekle birlikte 65.5 ile 100.4 arasinda
degistigi ve genotip ortalamasi 86.95 olarak
saptanmistir (Tablo 1). Arastirmada en
yiksek NYD degeri Minnonita, en diisiik
NYD oranm1 1ise MS8I-E ¢esitlerinde
saptanmistir. Mennonita, N. Sugarcane,
Tracy ve Williams ¢esitlerinin nispi yem
degerinin  100’tin  iizerinde  oldugu
goriilmektedir (Tablo 1). Yoncanin %100

cigeklenme donemi temel alinarak formiile

edilen nispi yem degeri 100 olarak kabul
edilmektedir. Silajlarda belirlenen NYD
verilerine gore silajlarin biiylik
cogunlugunun 87-102 araliginda oldugu ve
Rohweder ve ark. (1978)’e gore 3. kalite
(orta) smifinda olduklar1 goriilmektedir.
Ege kosullarinda yiiriitiilen ¢alismada, tath
sorgum silajimin NYD degerinin 104-126
arasinda degistigi bildirilmektedir (Durul,
2016).

Silajlarin mikro element icerigi

Iki yilhi birlesik varyans analizi
sonuclarina goére mikro elementlerden
kalsiyum, potasyum, magnezyum ve fosfor
bakimindan ¢esit ve hatlar arasinda %]1’e

gore istatistiksel farklar tespit edilmistir
(Tablo 2).

Kalsiyum (Ca)

iki yili birlestirilmis ortalamalara gore
Ca degerlerinin genotiplere bagli olarak
%0.182 ile 0.234 arasinda degistigi ve
genotip  ortalamasmin  %0.21  oldugu
saptanmustir. Arastirmada MSI-E,
P1579753, Theis, Tracy ve UNL Hyb-3
cesit ve hatlar1 hari¢ diger genotiplerin
tamami1 Ca degerleri bakimindan benzer
grupta yer almis ve diger genotiplere gore
daha yiiksek degerler gostermislerdir. Tatli
sorgum posasinin Ca igeriginin %0.19
(Negro ve ark., 1999), sorgum silajinin Ca
icerigi %0.36 (Kappel ve ark., 1985) olarak
bildirilmektedir. Rodrigues ve ark. (2020)
Brezilya kosullarinda farkli sorgum ¢esitleri
ile yapmis olduklar1 silajlarn Ca
igeriklerini 3.9 g kg! KM olarak
saptamiglardir. Emmanuel ve ark. (2022)
tatl sorgum saplariin Ca igeriginin 1.65-
6.81 g kg! KM arasinda degistigini
bildirmektedirler. Usman ve ark. (2021)
Nijerya’da farkli Sorgum ¢esitleri ile
yapmis olduklar1 ¢alismada, silajlarin Ca
iceriginin 3.35-3.44 g kg! KM arasinda
degistigini bildirmislerdir. Calismada elde
edilen bulgularin, 6nceki ¢alismalarda posa
ile yapilan silajlarda elde edilen degerlere
benzerlik gosterdigi ancak diger sorgum ve
tiim bitki ile elde edilen degerlerden diisiik
oldugu saptanmistir.
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Potasyum (K)

Genotiplere bagh olarak K degerlerinin,
%1.103 ile 1.579 araliginda oldugu ve
genotip ortalamasmnin  %1.338 oldugu
saptanmistir (Tablo 2). En yiiksek degerin
Tracy ve en disiik degerin ise Theis
cesitlerinde elde edilirken, Ramada, Theis
cesitleri ve No91 hari¢ diger genotiplerin
aynt grupta yer aldiklart saptanmistir.
Negro ve ark. (1999) tathi sorgum posasi ile
yapilan silajin potasyum igeriginin %0.20

oldugunu bildirilmektedirler. Emmanuel ve
ark. (2022) tatli sorgum saplarinin K
iceriginin 91.44-209.09 g kg KM arasinda
degistigini bildirmektedirler. Usman ve ark.
(2021) Nijerya’da farkli Sorgum bicolor
cesitleri ile yapmis olduklar silajlarin K
iceriginin 8.57-11.10 g kg KM arasinda
degistigini bildirmislerdir. Calismada elde
edilen bulgularin, oOnceki c¢alismalardan
elde edilen sonuglardan yiiksek oldugu
goriilmektedir.

Tablo 2. Tatli sorgum posast ile yapilan silajin mineral element igerigi (Ca, K, Mg ve P), Fleig puani
ve fiziksel 6zellik degerlerine iligkin ortalamalar ve olusan gruplar

_ _ Potasyum Flieg %ilaj.fiziksel
Genotipler Kalsiyum (%) (%) Magnezyum Fosfor puani ozellikler®
(%) (%) (skor) *

Cowley 0.219 a-e! 1.310 abc! 0.173 a-e! 0.170 ab* 81.5 ab! 18.4
Dale 0.225 abc 1.434 abc 0.171 a-e 0.168 ab 84.8a 18.0
Grassi 0.197 a-e 1.214 abc 0.160 b-e 0.163 ab 84.1 ab 184
M81-E 0.194 b-e 1.369 abc 0.147 de 0.164 ab 80.2 ab 18.1
Mennonita 0.234a 1.423 abc 0.183 ab 0.196 ab 80.7 ab 19.0
N. sugarcane 0.204 a-e 1.417 abc 0.174 a-d 0.195 ab 80.8 ab 18.5
P1579753 0.195 b-e 1.248 abc 0.169 a-e 0.180 ab 83.0ab 17.4
Ramada 0.206 a-e 1.128 bc 0.170 a-e 0.158 ab 80.9 ab 17.1
Roma 0.224 a-d 1.471 abc 0.173 a-d 0.217a 789b 17.3
Rox Orange 0.224 a-d 1.333 abc 0.169 a-e 0.177 ab 8l.1ab 18.0
Smith 0.202 a-e 1.458 abc 0.160 b-e 0.228a 80.9 ab 18.4
Sugar Drip 0.217 a-e 1.413 abc 0.167 a-e 0.185 ab 83.0ab 17.0
Theis 0.182 ¢ 1.103 ¢ 0.149 cde 0.158 ab 83.4ab 174
Topper 76 0.211 a-e 1.333 abc 0.177 abc 0.159 ab 8l.1ab 18.3
Tracy 0.185 de 1579a 0.150 cde 0.219a 80.7 ab 171
UNL-Hyb-3 0.188 cde 1.205 abc 0.151 cde 0.182 ab 79.2 ab 17.9
Williams 0.207 a-e 1.265 abc 0.190 a 0.155ab 83.2ab 19.0
No2 0.214 a-e 1.250 abc 0.181 ab 0.157 ab 80.1 ab 18.9
No91 0.231ab 1.500 ab 0.169 a-e 0.159 ab 83.5ab 17.8
No5 0.231 ab 1.360 abc 0.177 abc 0.172 ab 81.8 ab 17.0
Gulseker 0.209 a-e 1.289 abc 0.144 e 0.133b 848a 16.9
Ortalama 0.210 1.338 0.137 0.176 81.8 17.9
DK (%) 10.02 15.59 0.68 15.83 3.81 9.24
F (Genotipler) ** *x *x ** * 0D

1) Ay siitun igerisinde benzer harf ile gosterilen ortalamalar arasinda Tukey testine gore P<0.05 seviyesinde istatistiksel olarak 6nemli
farklilik yoktur. **) P<0.01 ve *) P<0.05 seviyesinde istatistiksel olarak 6nemli.
+) Flieg puant: 81-100 araliginda Pekiyi, 61-80 arahiginda iyi. ?) Silaj fiziksel 6zelliklere dayali degerlendirme pekiyi (16-20) (DLG, 1987)

Magnezyum (Mg)

Magnezyum degerlerinin, yillar birlesik
ortalamalarina gore %0.144- 0.190 arasinda
degistigi genotip ortalamasinin  %0.137
olarak belirlenmistir. En yiliksek Mg degeri
Williams genotipinde, en diisiik Mg degeri
ise Giilseker cesidinde saptanmistir. Diger
genotiplerin silajlarindaki Mg igerigi ise bu
degerler arasinda degismistir. Kappel ve

ark. (1985) Sorgum silajin ortalama Mg
iceriginin %0.34 oldugunu bildirmektedir.
Usman ve ark. (2021) Nijerya’da farkh
Sorgum bicolor gesitleri ile yapmis
olduklar1 silajlarin Mg igeriginin 5.04-5.80
g kg' KM arasinda  degistigini
saptamislardir. Arastirmada elde edilen
bulgularin, 6nceki ¢calismada diisiik (Kappel
ve ark., 1985) ve Usman ve ark. (2021)
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calismasinda elde edilen bulgulardan
ylksek oldugu goriilmektedir.

Fosfor (P)

Fosfor degerlerinin %0.133 ile 0.228
arasinda oldugu ve ortalamanin ise %0.176
olarak saptanmistir. En yiiksek P degeri
Smith ¢esidinde ve en diisiikk P degeri ise
Giilseker cesidinde saptanmustir (Tablo 2).
Diger genotiplerin silajlarindaki P igerigi
ise bu degerler arasinda degismistir. Tatl
sorgum posasinin fosfor iceriginin %0.08
(Negro ve ark., 1999), sorgum silajinin P
icerigi %0.32 (Kappel ve ark., 1985) olarak
bildirilmektedir. Rodrigues ve ark. (2020)
Brezilya kosullarinda farkli sorgum ¢esitleri
ile yapmis olduklar1 silajlarin P igeriginin
1.5 g kg KM olarak saptamislardir.
Arastirmada elde edilen bulgularin, tath
sorgum posast ile yapilan silajlarin
sonuclarina  benzerlik  gdsterdigi  ve
sorgumda elde edilen diger ¢alismalardan
daha yiiksek oldugu saptanmastir.

Fleig Puani (skor)

Yapilan varyans analizi sonuglarina gore
Fleig puanm1 bakimindan genotipler, %S5
seviyesinde istatistiki olarak  6nemli
bulunmustur (Tablo 2). Arastirmada, Fleig
puan1 degerlerinin genotiplere bagli olarak
78.9 ile 84.8 skor araliginda oldugu, en
diisiik deger UNL Hyb-3 genotipinde, Dale
ve Giilseker cesitleri ise diger cesit ve
hatlardan daha yiiksek skora sahip
olmuglardir. Roma ve UNL Hyb-3
genotiplerin silajlarinin (61-80) lyi, diger
tim genotiplerin silajlarinin ise 81-100
Flieg puani arasinda bir degere sahip oldugu
yani pekiyi grubunda yer almiglardir.

Silaj fiziksel ozellikleri

Yapilan varyans analizi sonuglarina gére
silaj fiziksel ozellikleri (renk, tat ve koku)
bakimindan incelenen genotipler arasinda
istatistiki olarak Oonemli farklar
saptanmamustir. Cesitlere gore silaj fiziksel
ozellikleri bakimindan tiim genotiplerin 16-
20 puan arasinda degistigi ve nitelik sinifi
bakimindan pekiyi grupta yer almislardir.
Gorii ve Seydosoglu (2021), bazi tahil
silajlarmin fiziksel ozelliklerinin 18.5 ile
19.5 arasinda degistigini bildirmislerdir.

4. Sonuglar

Sanayide farkl iiriinler elde etmek i¢in
0zsuyu alinan bitki saplar1 (posa) ile yapilan
silajin baz1 kalite ozelliklerinin c¢esit ve
hatlara gore degistigi ve ham protein (HP)
oraninin %3.70-5.62, nispi yem degerinin
65.5-104.0 arasinda, Fleig puanin 78.9-84.8
ve silaj fiziksel 6zelliklerinin 16.9 ile 19.0
arasinda degistigi saptanmistir. Arastirma
sonuglarna dayanilarak, arastirmada yer
alan bazi genotiplerin, HP igeriginin %5.5
iizerinde, nispi yem degerini 100’{in
iizerinde, Fleig puani olarak ve silaj
ozellikleri bakimindan pekiyi sinifinda yer
aldiklar1 saptanmistir. Ulkemizin Akdeniz
ikliminin hiikiim siirdiigi kurak ve yari
kurak ekolojilerde yazlik ikinci ikinci iiriin
olarak tatli sorgumdan bioetanol elde
edildikten sonra geriye kalan posa ile
yapilan silajin, gerek silaj kalite 6zellikleri
ve gerekse de bazi mineral element
icerikleri bakimindan {ilke hayvanciliginin
kaliteli kaba yem ihtiyacinin karsilanmasina
onemli katkida bulunacagi
distiniilmektedir.
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Abstract

This research was conducted over two years, from 2022 to 2023, in the trial area of Dicle University Faculty of
Agriculture, Diyarbakir, Tirkiye. The study was aimed to determined the effect of different plant densities and
shading on the yield and yield components of some faba bean (Vicia faba L.) varieties. In the study used three faba
bean varieties (Emiralem, Kusadasi, and Sorgun), two plant densities (10 plants m2 and 20 plants m2) and four
shading applications (0%, 40%, 75%, and 95%). The experiment was arranged to the randomized complete blocks
in split-split plot design with three replications. Main plot treatments consisted of cultivars. Sub-plot treatments
were plant density. Sub-subplots treatments were also plant shading traetments. Plant traits such as plant height
(cm), number of pods per plant, weight of pods per plant (g), number of seeds per plant, number of seeds per pod,
and grain yield (kg ha*) were examined. According to the combined analysis year, variety, plant density and
shading treatments, year x variety, year x plant density, year x shading, variety x plant density and plant density x
shading interactions for grain yield were significant. The highest grain yield of 1555.3 kg ha'* was obtained from
of 20 plants/m?, while the highest values of the number of pods and seeds per plant were obtained from a density
of 10 plants/m?. However, as plant densities increased, yield characteristics decreased. For shading applications,
the highest grain yield (1847.9 kg ha') was in the 40% application, while the lowest seed yield (1070.6 kg ha™)
was recorded in the 95% application. Intensive shading increased plant height but caused the plant stems to become
spindly. Moderately shaded and unshaded plants had a higher number of pods, seeds per plant and grain yield than
heavily shaded plants.

Keywords: Faba bean, Vicia faba L., plant density, shading, yield
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1. Introduction

Faba bean have a cultivated area of
approximately 2.5 million ha and a
production of over 4.5 million tons in the
world. China is one of the countries that
produces the most faba bean in the world.
Faba bean, of which our country is known
to be one of the gene centers, rank 41°
among the countries that produce the most
(Faostat, 2023). Although the regions
suitable for the maritime climate in our
country have a very suitable ecological
structure for faba bean cultivation, faba
bean production for dry grains is not at the
required level (Karakaya, 2023). The total
cultivation area of dried faba bean in
Tiirkiye is 176,40 ha, with a production of
4,234 tons and a yield of 2400 kg ha*. The
cultivation area of fresh faba bean is 450,46
da, producing 38,163 tons. Canakkale is the
largest producer of dried faba bean in our
country, with 1,432 tons, followed by
Balikesir, Kiitahya, Bursa, and Manisa. For
fresh faba bean production, 1zmir is one of
the provinces with the highest production of
4,779 tons. Other significant fresh faba bean
producers include Mersin, Antalya, Adana,
Bursa, and Balikesir provinces (Tuik,
2023). Diyarbakir province doesn't produce
any fresh or dried faba bean. Faba bean
cultivation is not given due importance in
our country, and in recent years, there has
been a considerable decrease in faba bean
cultivation areas worldwide. In
underdeveloped and developing countries,
local faba bean populations are used
extensively as seeds, resulting in a decrease
in production due to the inability to develop
new varieties that can adapt to biotic and
abiotic stress conditions, as stated by Oguz
(2023). Plant density has been considered
an important factor determining agricultural
yield. It is of great importance especially for
large-seeded varieties (Matthews et al.,
2001). Optimum plant density (i.e.
minimum population producing maximum
yield) and appropriate plant arrangement
per unit area allow plants to use resources
optimally and achieve high yields (Squire,
1993). However, optimum plant density
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may vary depending on the plant type or
differences in vigor, height and branching
between varieties, planting time and season
(Anderson et al., 2004). The response of
plants to plant density tends to be less in
high-yield environments than in low-yield
environments. This may also depend on soil
type, seedbed conditions and soil moisture,
planting depth, planting time, fungicide
content of the seeds, weed presence and
seasonal rainfall (Matthews et al., 2001).
Since plant density has a direct impact on
seed cost and yield, information on this
subject is extremely important when a new
variety is introduced and growing
environments change. The optimum density
of a plant variety in one agricultural area
may not be valid in other areas due to
changes in soil type and other
environmental conditions, so it is necessary
to develop environmental and region-
specific recommendations. Sikca (1994)
noted that plant height, number of pods and
number of grains in faba bean decreased as
plant density increased, but grain yield
increased. Light is crucial for plants to grow
and develop. When the intensity of light
drops to around 40% of full sunlight, the
process of carbon assimilation becomes
restricted. However, plants can adapt to
different light intensities by changing their
leaf characteristics. These changes affect
the growth rate, plant structure, and
morphological characteristics of the plant
(Nasrullahzadeh et al., 2007). Raai et al.
(2020) discovered that unshaded plants
have better growth and physiological
responses than shaded plants. They also
found that moderately shaded plants
produced higher vyields per plant than
unshaded and heavily shaded plants.
Similarly, Saryoko et al. (2021) reported
that the combination of variety, shading,
and density is important for grain yield.
Faba bean is an edible legume plant with
high adaptability and protein content that
can grow in various climatic conditions. In
this research, it was aimed to examine the
effects of plant density and shading on yield
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and yield characteristics of some faba bean
varieties.

2. Materials and Methods
2.1. Materials

This research was conducted in the
research and trial area of Dicle University
Faculty of Agriculture Department of Field
Crops during the early spring growing
periods in 2022 and 2023. Emiralem,
Kusadas1 and Sorgun faba bean varieties
were used as a plant materials. Kusadasi
variety is a local variety widely grown by
producers in the Aegean region. Emiralem:
It is an early variety recommended for
cultivation in  the  Aegean and
Mediterranean Regions. It is a variety with

Table 1. Soil analysis results

a pod length of 15-20 cm and a yield of
fresh pods per decare varying between 2-2.5
tons. Sorgun variety is a productive variety
that can be grown in all regions of Turkey
and used in the fresh food and feed industry.
Its pod length is 25 - 30 cm and the number
of seeds in the pod is approximately 7-9. For
shading, 40% shading, 75% shading and
95% green shading tents were used. The soil
samples of the research area were taken
from 4 different points and 30 cm depth to
represent the entire trial area before the
research started. The samples were mixed
and a blended sample was taken from them.
Some physical and chemical analysis
results of soil samples were given in Table
1.

Saturation (%)

Ec dS/cm

Lime (CaCO3) (%)
pH

Phosphorus (kg/da)
Potassium (kg/da)
organic matter
Nitrogen N (%)

74

1,09
9,8

7,47
1,48
88,2
1,05
0,11
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e Humidity (%) 74,1 65,7 71,6 45,1
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31,3 74,7 64 68,6 69,8 55,2 34,7 235

Total Precipitation (mm) 39,9 26,8 63,8 11,2

83,4

7,4 27,6 55,5 220 110 13 0 0,4

Figure 1. climate characteristics of the trial area

The data for the climate of Diyarbakir
province in both 2022 and 2023 was shown
in Figure 1. In 2022, the total rainfall from
January to June was 232 mm, while in 2023
it was 426 mm. The amount of precipitation
during the trial period (February to June)
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was 192.6 mm in 2022 and 398 mm in 2023,
which was higher than the previous year. In
2022, the total precipitation in February and
April was low, but it was high in May.
Conversely, in 2023, the total precipitation
in February, March, and April was high, and
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it was low in May. Due to the very low
amount of rainfall in 2022, there was a
drought. The average temperature recorded
in March, April, and May in 2022 was 17.1
°C, while in the same months in 2023 it was
17.57 °C.

2.2. Methods

Soil cultivation was carried out using a
mouldboard plow in the autumn, followed
by plowing with a disc harrow in spring
before planting. The planting rows were
opened using a trial marker. The amount of
seeds to be sown was calculated based on
plant density of 10 seed/m?, 20 seed/m?, and
open area of 40%, 75%, and 90% shading
applications.  The  experiment  was
conducted with three replications using a
split-plot experimental design divided into
random blocks. In the experiment, the main
factor was variety, the sub-factor was plant
density, and the sub-sub-factor was shading
practices. The plots consisted of 4 rows, 4
meters in length, with a distance of 45 cm
between rows. The seeds were planted on
February 12, 2022, in the first year and on
February 7, 2023, in the second year. In this
research,  three  different  shading
applications were carried out at 40%, 75%,
and 90% levels. One of the applications was
carried out in an open field. The shading
was applied by determining the direction of
sunrise and sunset, and then erecting poles
to carry the shade nets. The poles had a non-
flexible structure that was resistant to
environmental effects like rain and wind.
The height of the shading poles was kept at
2.0 m. The same shading material was used
to cover the sunrise and sunset sides.
However, the entire area was not covered,
as it could increase humidity and
temperature, leading to aphid formation in
faba bean plants. The experiment did not
involve any fertilization or irrigation
practices, and weed control was conducted
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manually. Plant height (cm), number of
pods per plant, weight of pods per plant (g),
number of grains per plant, number of seeds
per pod, seed yield per plant (g) and seed
yield (kg ha'*) were observed. The data was
analyzed using the Jump-Pro 13 statistical
package programs and compared using.

3. Results and Discussion
3.1 Number of pods per plant

The combined analysis of the effects of
different plant densities and shading
applications on plant height in some faba
bean varieties over two years was given in
Table 2. The combined analysis showed
that years, plant density, shading, year x
plant density, year x shading and plant
density x shading interaction were
significant for plant height (Table 2). The
plant height was in 46.28 cm for the first
year, it was in 67.19 cm for the second year
of the experiment. Plant height values of the
varieties varied between 54.83 cm and
58.44 cm. The highest plant height (58.05
cm) for plant density was obtained from 20
plants/m?. The effect of shading on plant
height was significant. The highest value
(65.13 cm) was in 95% shading application,
and the lowest value (50.12 cm) was in
control (Table 2). Burstall and Harris
(1983) state that plant was response to light
are at physiological and biochemical levels.
They reported that increasing shading
intensities may cause plant height to
increase, but stem thickness and branch
number to decrease. Poulain (1984) stated
that as plant density (8, 15, 25 and 45
plants/m?) increases in winter faba bean,
plant height is also increase. Xia (1995)
stated that 50% and 20% shading intensities
resulted in thinner and longer main stems
than the control group, and Tamaki et al.
(1973) reported that increasing the plant
density caused the internodes in faba bean
to lengthen.
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Table 2. Effect of different plant densities and shading applications on plant height in faba bean varieties

Number of pods 2022 2023
per plant
Variety x plant Emiralem Kusadasi Sorgun Emiralem Kusadasi Sorgun
density
10 435¢c 44,6 bc 43,9 be 66,1 66,0 68,4
20 44,8 bc 48,0 b 529a 64,9 69,1 68,6
Mean 44,4 ab 429D 457a 65,5 67,6 68,5
Emiralem Kusadasi Sorgun
10 54,8 55,7 56,15 55,42 b
20 54,8 58,1 60,75 58,05 a
Mean 54,8 56,94 58,45
Years x Shading 0 40 75 95 Mean
2022 435a 45,7 ab 474a 485a 46,28 b
2023 56,8 d 62,3¢ 679b 81l8a 67,19 a
Mean 50,12d 54,02 ¢ 57,67b 65,13 a
2022 2023

Variety x Emiralem Kusadasi Sorgun Emiralem Kusadasi Sorgun
Shading
0 42,3c¢c 44,1 be 44,1 be 56,0 53,8 60,5
40 44,4 be 46,1 abc 46,6 abc 61,0 63,0 63,0
75 44,7 be 47,1 abc 50,5 ab 64,3 69,5 70,0
95 45,2 bc 48,0 abc 524a 80,8 84,0 80,5
Plant density x 10 20
Shading

2022 2023 Mean 2022 2023 Mean
0 39,0c 48,0a 435 54,7e 58,8 de 56,8
40 41,7 be 49,7a 457 62,0 cd 62,7 cd 62,4
75 45,5 ab 49,4 a 47,5 66,0 bc 69,8 b 67,9
95 499a 471a 48,5 84,7a 788a 81,8
Mean 44,0 48,6 66,9 67,5

The difference between means indicated by the same letters is not statistically significant.

3.2. Number of pods per plant

The combined analysis of the effects of
different plant densities and shading
applications on number of pods per plant in
some faba bean varieties over two years was
given in Table 3. Year combined analysis
showed that the year, variety, plant density,
shading, year x variety, year x plant density,
year x shading and plant density x shading
interactions were significant for the number
of pods per plant (Table 3; Figure 2). The
number of pods on the plant was 10.34 in
the first year and 10.73 in the second year.
For the varieties, the highest number of
pods per plant was in Emiralem variety
(12.67 pods plant?), and the lowest value
was in Sorgun (9.13 pods plant?). The
highest number of pods per plant density
(11.46) was obtained from 10 plants/m?.
The effect of shading on pod number was
significant. As shading intensity increased,
the number of pods per plant decreased.
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Open area (control=10.26 pods plant™?), low
intense shading (40%=12.70 pods/plant)
and medium intense shading (75%= 10.58
pods/plant) had high value. The lowest
value was in high intense shading (95%=
8.57 pods plant?®) (Table 3). Coelho and
Pinto (1989) and Lopez-Bellido (2005)
emphasized that faba bean displays great
flexibility in plant density applications.
They found that the number of branches of
the plants and the number of pods increased
at low planting density. Xia (1995) stated
that 50% and 20% shading intensities
produced fewer flowers and pods in faba
bean than in the control group. Lake et al.
(2019) stated that shading application
before flowering increased the number of
flowers and pods per plant. Koseoglu
(2006) emphasized that the number of pods
increased as the planting density decreased
in different planting density applications (5,
10 and 15 cm).
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Table 3. Effect of different plant densities and shading applications on number of pods per plant in faba
bean varieties

Number of pods 2022 2023
per plant
Variety x plant Emiralem Kusadasi Sorgun Emiralem Kusadasi Sorgun
density
10 12,7 10,2 10,7 13,9 11,3 10,0
20 12,1 8,5 78 12,1 9,1 8,0
Mean 124 a 94b 9,3b 130a 10,2b 9,0b
Emiralem Kusadasi Sorgun
10 13,3 10,8 10,3 11,46 a
20 12,1 8,8 79 9,60 b
Mean 12,7a 98b 91c
Years x Shading 0 40 75 95 Mean
2022 94b 121a 98b 10,0b 10,34 b
2023 111b 133a 114b 71c 10,73 a
Mean 10,26 b 12,70a 10,58 b 8,57¢
2022 2023

Variety x Emiralem Kusadasi Sorgun Emiralem Kusadasi Sorgun
Shading
0 121a 8,4 bc 10,1 cd 136 b 7,7¢ 9,7 cde
40 131a 11,1ab 12,0 bc 16,5a 122a 11,3 bed
75 12,3a 8,9 be 11,5bc 130b 8,3 bc 9,5 cde
95 121a 9,1 bc 7,1 ef 8,7 de 8,9 bc 55f
Plant density x 10 20
Shading

2022 2023 Mean 2022 2023 Mean
0 11,6 ab 12,0ab 11,79b 72c 10,3 bc 8,75 cd
40 135a 135a 13,52 a 10,7b 131a 11,89 b
75 96b 132a 11,37b 10,1 b 9,6 cd 981c
95 10,1b 8,3d 9,17 cd 10,0b 59e 797d
Mean 112a 11,7a 95b 9,7b

The difference between means indicated by the same letters is not statistically significant.

Number of pods per plant

20,0
18,0
16,0
14,0
12,0
10,0 m0%
8,0 " 40%
6,0
m75%
4,0
m95%
2,0
0,0
10 20 10 20 10 20 10 20 10 20 10 20
2022 2023 2022 2023 2022 2023
Emiralem Kusadasi Sorgun

Year x Variety x Plant Density x Shading

Figure 2. year x variety x plant density x shading for number of pods per plant

3.3. Pod weight per plant applications on pod weight per plant in
The combined analysis of the effects of some faba bean varieties over two years was
different plant densities and shading given in Table 4.
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Table 4. Effect of different plant densities and shading applications on pod weight per plant in faba bean

varieties
Pod weight per 2022 2023
plant
Variety x plant Emiralem Kusadas1 Sorgun Emiralem Kusadas1 Sorgun
density
10 18,1 ab 13,8 de 15,5 cd 20,2a 17,2 be 16,2 be
20 15,8 bed 118e 12,0e 17,0 be 12,7¢e 13,6 de
Mean 169a 128b 13,7b 186a 150b 149b

Emiralem Kusadas1 Sorgun
10 19,15 15,50 15,86 16,84 a
20 16,41 12,25 12,77 13,81 b
Mean 17,78 a 13,88 b 14,31 b
Years x
Shading 0 40 75 95 Mean
2022 129b 16,7 a 14,2 b 14,2 b 14,48 b
2023 16,8 b 211a 17,2b 9,7d 16,16 a
Mean 148b 189a 157b 119¢c
2022 2023
Variety x Emiralem Kusadas: Sorgun Emiralem Kusadasi Sorgun
Shading
0 17,3 ab 12,1 de 15,6 d 19,6 be 93e 15,1d
40 184a 13,2 bede 17,2 cd 253a 185a 20,7b
75 15,6 abcd 13,1 bede 17,6 bed 18,0 bed 13,8 bed 159d
95 16,5 abc 12,8 cde 9,4 ef 116¢ 13,2 bede 8,0f
Plant density x 10 20
Shading
2022 2023 Mean 2022 2023 Mean

0 15,8 ab 18,7b 17,3 b 10,0 c 14,8 d 12,4d
40 18,7a 233a 210a 148b 18,8 b 16,8 bc
75 13,8b 189b 16,3 bc 145b 154 cd 15,0 c
95 149b 10,6 ef 12,8d 134b 8,7f 11,0d
Mean 15,8 a 179a 13,2b 144b

The difference between means indicated by the same letters is not statistically significant.

Combined analysis over years for pod
weight per plant showed that, year, variety,
plant density and shading, year x plant
density, year x shading and plant density x
shading interaction were significant (Table
4; Figure 3). The weight of pods on the plant
changed between years, from 14.48 g (in
2022) t0 16.16 g (in 2023). The highest pod
weight was in Emiralem with 17.78 g, and
the lowest pod weight was in Kusadasi with
13.88 g. A plant density of 10 plants/m?
gave the highest pod weight (16.84 Q).
Shading affected pod weight. At low
shading intensity (40%), pod weight was
more effective than both open field and
medium and high intensity shading. The
highest pod weight, 18.9 g, was obtained
from low (40%) shading application (Table
4). Muli (1995) found that dry matter
accumulation in the leaves, stems and pods
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of bean crops decreased with increasing
planting density. Alharbi and Adhikari
(2020) stated that the dry matter production
in the stems decreased when plant density
increases, but when the number of plants
decreased, the weight of dried pods per
plant increased. Sprent et al. (1977) stated
that the ripening process of faba bean
accelerates with increasing plant density,
but shading slows down the ripening
process. They emphasized that the
interaction between shading and plant
density occurred because the stem dry
weight was important. As a result, they
reported that the effects of shading and plant
density on faba bean were independent of
each other. Xia (1995) emphasized that
50% and 20% shading intensities reduced
the weight of faba bean compared to the
control group.
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Figure 3. year x variety x plant density x shading for pods weight per plant

3.4. Number of seeds per plant applications on number of seeds per plant in
The combined analysis of the effects of some faba bean varieties over two years was
different plant densities and shading given in Table 5.

Table 5. Effect of different plant densities and shading applications on number of seeds per plant in faba
bean varieties

Number of seeds 2022 2023
per plant
Variety x plant Emiralem Kusadasi Sorgun Emiralem Kusadasi Sorgun
density
10 18,2 be 12,6 efg 13,7 de 21,1a 15,8 cd 12,8 ef
20 15,9 cd 12,0 efg 10,3 ¢ 18,5 bc 13,1 ef 10,9 fg
Mean 17,02 b 12,27d 12,03d 19,79 a 1447 c 11,89d

Emiralem Kusadasi Sorgun Mean
10 19,65 14,18 13,28 15,70 a
20 17,16 12,56 10,63 13,45b
Mean 1840a 13,37b 11,96 ¢
Years x Shading 0 40 75 95 Mean
2022 136 b 155a 13,4b 126 b 13,78 b
2023 16,5b 19,7 a 15,8b 95¢c 15,38 a
Mean 15,04 b 1760a 1464 b 11,07 ¢

2022 2023
Variety x Shading Emiralem Kusadasi Sorgun Emiralem Kusadasi Sorgun
0 18,3 ab 13,0 c-f 944 22,3b 13,8 de 13,3 de
40 18,8 a 12,2 d-g 15,5 a-d 258a 179¢ 15,5 cd
75 15,8 abc 12,3d-g 12,1 efg 18,1c 174 c 119e
95 15,3 b-e 11,6 fg 11,1 fg 13,0 de 88f 6,8f
Plant density x 10 20
Shading
2022 2023 Mean 2022 2023 Mean

0 169a 18,0a 17,44 a 10,3d 150b 12,63 cd
40 16,8 a 19,8a 18,29 a 14,1 bc 19,7 a 16,91b
75 12,1 cd 178a 1497b 14,7 ab 13,8b 14,23 bc
95 13,4 bc 10,8 ¢ 12,11d 11,8 cd 8,2d 10,03 ¢
Mean 148a 16,6a 12,7b 142b

The difference between means indicated by the same letters is not statistically significant.

Year combined analysis showed that year, variety, year x plant density, year x shading
variety, plant density and shading, year x and plant density x shading interaction were
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significant for the number of seeds per plant
(Table 5; Figure 4). The number of seeds
per plant was ranged from 13.78 in the first
year to 15.38 in second year. The highest
number seeds per plant was in Emiralem
variety (18.40), and the lowest in Sorgun
variety (11.96). The highest number of
seeds per plant for plant density was 15.70,
and it obtained from a density of 10
plants/m?. The effect of shading on the
number of pods was significant, with the
highest value being 17.60 in the 40%
shading application, and the lowest value
being 11.07 in the 95% shading application

(Table 5). Tamaki et al. (1973) stated that as
the plant density increased, the number of
pods and grains in the plant increased, but
the number of branches decreased. Lake et
al. (2019) reported that the number of seeds
per plant grown in open areas seriously
decreased due to the negative effects of
environmental conditions, but shading
practices increased the number of seeds per
plant. Koseoglu (2006) emphasized that the
number of seeds per plant in faba bean
increased as the planting density decreased
from the applications of different planting
densities (5, 10 and 15 cm).

Number of seeds per plant
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2022
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2023

Figure 4. year x variety x plant density x shading for number of seeds per plant

3.5. Seed yield per plant
The combined analysis of the effects of
different plant densities and shading
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applications on seed yield per plant in some
faba bean varieties over two years was
given in Table 6.
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Table 6. Effect of different plant densities and shading applications on seed yield per plant in faba bean

varieties
Seed yield per 2022 2023
plant
Variety x plant Emiralem Kusadas1 Sorgun Emiralem Kusadas1 Sorgun
density
10 12,4 10,0 11,3 16,6 13,9 12,8
20 10,8 8,0 8,0 13,5 12,0 10,5
Mean 116a 9,0b 9,7b 150a 129b 116b
Emiralem Kusadas1 Sorgun Mean
10 14,49 11,96 12,05 12,83 a
20 12,15 10,00 9,23 10,46 b
Mean 13,32a 10,98 b 10,64 b
Years x
Shading 0 40 75 95 Mean
2022 9,1de 116¢ 9,8d 9,9d 10,09 b
2023 18,1a 135b 134b 78¢e 13,19 a
Mean 11,26 b 14,84 a 11,65b 8,83 ¢c
2022 2023
Variety x Emiralem Kusadas: Sorgun Emiralem Kusadasi Sorgun
Shading
0 11,5 abc 8,7 7,2d 16,2 be 12,4d 11,7 de
40 12,6 ab 9,3 bed 128a 205a 17,8 ab 16,1 b
75 10,7 abcd 9,1cd 9,7 a-d 14,2 cd 14,1 cd 12,2 de
95 11,6 abc 9,0 cd 9,0 cd 9,4 ef 7,6 fg 6,49
Plant density x 10 20
Shading
2022 2023 Mean 2022 2023 Mean
0 11,6 def 15,2 be 13,4 b 6,6 h 11,6 def 91le
40 13,1 cd 18,7 a 159a 10,1 efg 17,5 ab 13,8 b
75 9,8 efg 15,0 bc 12,4 bc 9,9 efg 12,0 de 10,9 cd
95 10,6 defg 8,7 gh 9,6 de 9,1 fgh 6,9 h 8,0e
Mean 11,26 14,41 8,93 11,98

The difference between means indicated by the same letters is not statistically significant.

Year combined analysis showed that the of
year, variety, plant density and shading,
year X variety, year x shading, year X plant
density, year x shading and plant density x
shading interaction were significant for
seed yield per plant (Table 6; Figure 5).
Seed yield per plant varied between 10.09 g
in the first year of the experiment and 13.19
g in the second year. The highest grain yield
per plant of the varieties was Emiralem
variety with 13.32 g, and the lowest was
Sorgun variety with 10.64 g. For plant
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density, the highest seed yield per plant,
12.83 g, was obtained from a density of 10
plants/m?. The effect of shading on seed
yield per plant was significant. Values
varied between 8.83 g and 14.84 g. Dark
shading (95%) reduced seed yield per plant.
The highest value was detected in the 40%
shading application (Table 6). Lake et al.
(2019) stated that shading before flowering
increased the number of flowers, number of
pods, and number of seeds per pod.
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Figure 5. year x variety x plant density x shading for seed yield per plant

3.6. Number of seeds per pod applications on number of seeds per pod in
The combined analysis of the effects of some faba bean varieties over two years was
different plant densities and shading given in Table 7.

Table 7. Effect of different plant densities and shading applications on number of seeds per pod in faba
bean varieties

Number of 2022 2023
seeds per pod
Variety x plant Emiralem Kusadas1 Sorgun Emiralem Kusadasi Sorgun
density
10 3,13 2,70 2,87 2,82 2,63 2,42
20 2,88 3,01 2,73 3,25 2,69 2,48
Mean 3,00 a 2,85 ab 2,80 ab 3,03a 2,66 bc 2,45 ¢

Emiralem Kusadasi Sorgun Mean
10 2,98 2,67 2,64 2,76
20 3,06 2,85 2,60 2,84
Mean 3,02a 2,76 b 2,62b
Years x
Shading 0 40 75 95 Mean
2022 3 2,7 3 2,8 2,88a
2023 26b 2,7ab 29a 2,6 ab 2,71b
Mean 2,81 ab 2,70b 2,98a 2,70 b

2022 2023
Variety x Emiralem Kusadas: Sorgun Emiralem Kusadas: Sorgun
Shading
0 3,2ab 33a 2,6 ab 2,9ab 2,5ab 23b
40 3,1ab 2,3b 2,7ab 3,1ab 2,6 ab 2,4 ab
75 2,8ab 3,0ab 33a 33a 3,1ab 2,5ab
95 3,0ab 2,8ab 2,6ab 29ab 25ab 2,5ab
Plant density x 10 20
Shading
2022 2023 Mean 2022 2023 Mean

0 3,1 2,5ab 2,85ab 3,0 3,0b 2,78 ab
40 2,6 2,7b 2,55b 2,8 3,2ab 2,86 ab
75 3,0 2,7ab 2,83 ab 31 25a 3,13a
95 2,9 2,6 ab 2,82 ab 2,6 25b 2,59 ab
Mean 2,90 2,62 2,87 2,81

The difference between means indicated by the same letters is not statistically significant.
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Years combined analysis for the number of
seeds per pod showed that year, variety and
shading, year x variety, year X variety X
shading, plant density x shading and variety
x plant density x shading interaction were
significant (Table 7). The number of seeds
per pod was 2.88 in the first year and 2.71
in the second year. The highest number of
seeds per pod of the varieties were
determined in the Emiralem variety with
3.02, and the lowest in the Sorgun variety
with 2.62. For plant density, the highest
number of seeds per pod was 2.84, obtained
from a density of 20 plants/m?. The effect of
shading on the number of seeds per pod was
significant, with the highest value was 2.98
in the 75% shading application, and the
lowest values were 2.70 in the 40% and

95% shading applications (Table 7). Lake et
al. (2019) emphasized that shading
applications increase seed size and that the
negative  effects of  environmental
conditions are reduced by shading
applications. Koseoglu (2006) emphasized
that the number of pods per plant increased
as the planting density (5, 10 and 15 cm)
decreased, and as a result, the number of
seeds per pod increased.

3.7. Seed yield

The combined analysis of the effects of
different plant densities and shading
applications on seed yield in some faba bean
varieties over two years was given in Table
8.

Table 8. Effect of different plant densities and shading applications on seed yield in faba bean varieties

Seed yield 2022 2023
Variety x plant Emiralem Kusadas1 Sorgun Emiralem Kusadas1 Sorgun
density
10 1503 b 1236 f 1264 ef 1695 b 1531¢c 1202 f
20 1815a 1379d 1336 de 1892 a 1530 ¢ 1380d
Mean 1659,1 b 1307,3d 1299,9d 1793,6 a 1530,7 ¢ 1290,7d
Emiralem Kusadasi Sorgun Mean
10 15989 b 1383,5d 12329¢e 1405,1 b
20 1853,8 a 14544 ¢ 1357,7d 1555,3 a
Mean 1726,4 a 1419,0 b 12953 ¢
Years X
Shading 0 40 75 95 Mean
2022 1425 b 1581 a 1362 ¢ 1321c 14221 b
2023 1588 b 2115a 1630 b 821c 1538,3a
Mean 1506,5 b 18479 a 14959 b 1070,6 ¢
2022 2023

Variety x Emiralem Kusadas1 Sorgun Emiralem Kusadasi Sorgun
Shading
0 1598 fg 1622 efg 1056 jk 1906 ¢ 1540 ¢ 13181
40 1756 de 1152 1835 de 2577 a 2061b 1706 def
75 1794 cd 1147 j 1144 j 1754 de 1750 de 1385 h1
95 1489 gh 13091 1160j e 937 k 7721 7531
Plant density x 10 20
Shading

2022 2023 Mean 2022 2023 Mean
0 1390d 1719 ¢ 1554,3 d 1460 cd 1457d 14588 e
40 1657 a 1901 b 17792 b 1505 bc 2328 a 1916,6 a
75 1154 e 1539 d 1346,6 f 1570 ab 1721c 1645,1c
95 1136 e 744 f 940,3 h 1505 bc 897 e 1200,8 ¢
Mean 13344 ¢ 14759 b 1509,8 b 1600,8 a

The difference between means indicated by the same letters is not statistically significant.

Year combined analysis showed that year,
variety, plant density and shading, year x
variety, year x plant density, year x shading,
variety x plant density and plant density x
shading were significant for seed vyield
(Table 8). Seed yield values varied between
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1422.1 kg ha' and 1538.3 kg ha in the first
and second years of the experiment. Among
the varieties, the highest seed yield (1726.4
kg ha) was in the Emiralem variety, but the
lowest seed yield (1295. kg ha) was in the
Sorgun variety. The highest value for seed
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yield, 1555.3 kg ha, was obtained from a
density of 20 plants/m?. The effect of
shading on seed yield was significant. Seed
yield varied between 1070.6 kg ha’ and
1847.9 kg ha. The highest value was found
in the 40% shading application, and the
lowest values were determined in the 95%
shading application (Table 8). Moderately
shaded plants exhibited higher seed yield
than unshaded and heavily shaded plants.
Similarly, Raai et al. (2020) observed that
unshaded plants had superior growth and
physiological responses than shaded plants.
Nasrullahzadeh et al. (2011) emphasized
that the seed filling time of bean grown in
the shade was longer than the seed
fillingtime of faba bean grown in the open
field, and that faba bean with larger grains
were obtained from bean grown in the
shade. As a result, they stated that shading
applications increased the average grain
yield of faba bean per unit area compared to
open field applications. Poulain (1984)
reported that plant density at 25 plants/m? in
winter faba bean had higher seed yield than
other plant densities (8, 15, 25 and 45
plants/m?). Burstall and Harris (1983)
emphasize  that increasing  shading
intensities may cause a decrease in the
number of branches and, accordingly, a
decrease in seed yield.

4. Conclusions

This research was conducted over two
years in 2022-2023 to examine the response
of faba bean varieties to plant density and
shading practices. When the effect of plant
density on yield and yield components was
examined; as the plant density decreased,
the number of pods per plant, the number of
seeds per plant, and the seed yield per plant
increased. However, the highest yield was
obtained from a density of 20 plants/m?.
The results showed that the plant density per
unit area was more important for yield than
the number of pods and seeds per plant.
When the effect of shading application on
yield and yield factors was examined; as
shading intensity increased, only plant
height increased. Open area and low and
moderately shading increased the number
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of pods per plant, number of seeds per plant,
seed vyield per plant and seed vyield.
Likewise, the highest efficiency was
obtained from low and moderately shading.
It is known that open field conditions will
reveal some stress factors in the plant.
Therefore, plant shading is important for the
plant to cope with stress factors, but the
intensity of shading should not reverse the
situation. It will important to investigate the
color and application time of the shadow
material as well as the density of the shadow
material.
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Ozet

Diizce ili Tirkiye’nin findik iiretiminde 6nemli bir yere sahiptir. Binlerce yildir findik yetistiriciligi yapilan
Karadeniz kiyilar1 findigin (Corylus avellana L.) dogal yetisme alanidir (Ozbek,1978). Bat1 Karadeniz Bolgesi’nde
yer alan Diizce ili, bolgenin kiy1 kesimlerinde gériilen nemli ve fazla sert olmayan iklimin etkisi altindadur. ilin
sicaklik ortalamasi 13,0 °C, yag1s ortalamast 823,7 kg/m? ve nispi nem %75°dir. ilin genel ekonomik yapist tarim,
ticaret ve kismen de olsa sanayiye dayanmaktadir. En 6nemli tarim iiriinii findiktir. Ulkemizde 38 ilde
gergeklestirilen findik tiretiminde Diizce ili 83.052 ton ile dretim %11’°ini karsilamaktadir. Diizce ili findik
iiretiminin %35,16’s1 Akcakoca ilgesinden karsilanmaktadir. Bunu %20,06 ile Merkez ve %14,28 ile Yigilca
ilgeleri izlemektedir.

Anahtar Kelimeler: Findik yetistiriciligi, Diizce, Karadeniz bolgesi

Hazelnut Growing in Diizce Province

Abstract

Diizce province has an important place in Turkey's hazelnut production. The Black Sea coast, where hazelnuts
have been cultivated for thousands of years, are the natural growing area of hazelnuts (Corylus avellana L.). Diizce
province, located in the Western Black Sea Region, is under the influence of the humid and not too harsh climate
seen in the coastal parts of the region. The average temperature of the province is 13.0 °C, the average precipitation
is 823.7 kg/m? and the relative humidity is 75%. The general economic structure of the province is based on
agriculture, trade and partly industry. In the hazelnut production carried out in 38 provinces in our country, Diizce
province accounts for 11% of the production with 83,052 tons. 35.16% of hazelnut production in Diizce province
comes from Akgakoca district. This is followed by Central districts with 20.06% and Yigilca districts with 14.28%.

Keywords: Hazelnut growing, Diizce, Black Sea region
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1. Giris

Bircok meyve tiirtinde oldugu gibi
findigin anavatant Anadolu’dur. Eski
dénemlerde Anadolu’da findik

yetistiriciligi yapilmaktaydi. Enophen, M.O
400 yillarinda Kuzey Anadolu'da Pontus
Yemisi adin1 verdikleri bir meyveden
bahsetmistir (Harman, 2013). Theophrastus
ziraat kitabinda yabani ve kiiltiir findiklarini
aywrarak  kiiltiir  findiklarina  “Heraklit
cevizi” adm vermistir (Ozbek, 1978).
Ozbek (1978) findigin yabani tiirlerinin
Japonya’dan baslayarak Kore, Cin, Iran,
Anadolu ve Kuzey Amerika’da
Kaliforniya’ya kadar uzayan genis bir bolge
icerisinde yayilim gostermis olmasina
ragmen, findigin  kiltir  kaynaginin
Karadeniz kiyilar1 oldugunu ifade etmistir.
Binlerce yildir findik yetistiriciligi yapilan
Karadeniz kiyillann  kiiltiir ~ findiginin
(Corylus avellana L.) dogal yetisme
alanidir. Findik 1liman iklim bitkisidir ve
nemli alanlar1 sever. Yar1i nemli ve kurak
alanlarda sulama ile findik yetistiriciligi
yapilabilir ~ ancak  kurak  alanlarda
yetistiriciligi ekonomik degildir.
Ulkemizde 40-41. enlem ve 37-42. boylam
dereceleri arasinda yayilim gostermektedir.

Bu smirlar igerisinde ekolojik sartlar
bakimindan en uygun alanlar olan
Karadeniz kiyilaridir. Karadeniz

Bolgesinde kiyidan 80 km igeriye ve 1200-
1300 m yiikseklige kadar olan kesimde

Tablo 1. Diinya findik iiretimi (Anonim, 2021a)

Unver

ekonomik olarak findik yetistiriciligi
yapilmaktadir (Karadeniz ve ark., 2008).
Ozbek (1978), findigin en randimanh
yetistigi  alanlarin = kestane  bolgeleri
oldugunu; Karadeniz kiyilari, Marmara
havzasi, Bitlis ve Van golii havzasinda
kestane yetisen alanlarda findikliklarin
kuruldugunu ifade etmistir. Findik i¢in en
ideal yillik ortalama sicaklik 13-16 °C’dir.
Yillik ortalama 700 mm yagis istegi
bulunmaktadir ve yagisin vejetasyon
periyodu  i¢inde  diizenli  dagilim
yetistiricilikte onemlidir (Karadeniz ve ark.,
2008). Karadeniz Bolgesi sicaklik ve yagis
rejimi bakimindan findik igin ideal yetisme
sartlarin1 saglamaktadir.

2.Diinya Findik Uretimi

Sert  kabuklu meyveler arasinda
bademden sonra diinyada en fazla
yetistiriciligi yapilan tiir olan findigin 2021
yil1 verilerine gore diinya iiretimi 1.077.117
tondur. Tiirkiye diinyanin en énemli findik
dretici llkesidir ve tretimin %63,5’ini
karsilamaktadir (684.000 t). Italya 84.670
ton (%7,86), ABD 70.310 ton (%6,52),
Azerbaycan 67.630 ton (%6,28), Giircistan
46.000 ton (%4,27), Sili 35.291 ton
(%3,28), Cin 24.422 ton (%2,27) ve Iran
13.613 ton (%1,26) ile oOnemli findik
dreticisi Ulkeler arasinda yer almaktadir
(Tablo 1) (Anonim, 2021a).

2015 2016 2017 2018 2019 2020 2021

Diinya 936.110 743.399 1.001.626 873.412 1.125.049 1.072.308 1.077.117

1 | Tirkiye 646.000 420.000 675.000 515.000 776.046 665.000 684.000
2 |ltalya 101.643 120.571 131.281 132.700 98.530 140.560 84.670
3 |ABD 28.123 39.916 29.030 46.270 44.452 64.410 70.310
4 | Azerbaycan 32.260 34.271 45.530 52.067 53.793 49.465 67.630
5 | Giircistan 35.300 29.500 21.400 17.000 24.000 32.700 46.000
5 |[Sili 8.750 14.250 16.800 20.330 40.000 33.939 35.2901
7 [Cin 25.100 23.907 24519 24.509 24174 24.263 24.422
8 |iran 13516 | 14756 12.790|  13.687 13.745 13.407 13.613
9 |Fransa 8.899 12.638 11.111 15.660 11.660 9.690 12.340
10 | Polonya 5.422 5.526 4.635 6.640 5.440 7.600 7.600
11 |ispanya 11.423 9.510 10.487 8.030 12.370 5.450 7.780
12 | Sirbistan 4.151 4.142 4.196 5.428 4.949 6.689 6.242
3.Tiirkiye Findik Uretimi tiretimindeki lider konumunu
Ulkemiz, findik {tretimi yillara gore sirdiirmektedir. Tiirkiye findik {retimi

degisiklik gostermekle

birlikte

diinya
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7.440.473 da alanda 408.980.916 adet agac



(395.993.548 adet meyve veren ve
12.987.368 adet meyve vermeyen) ile
765.000 tondur (Anonim, 2022). Tiirkiye'de
findik yetistiren bolgeler iki alt bolgeye
ayrilmaktadir; a) Eski Uretim Bolgesi (1.
Standart Bolge): Ordu, Giresun, Rize,
Trabzon ve Artvin illeri. b) Yeni Uretim
Bolgesi (2. Standart Bolge): Samsun, Sinop,
Kastamonu, Bolu, Diizce, Sakarya,
Zonguldak ve Kocaeli illerini
kapsamaktadir. Tirk Findigi, Giresun ve
Levant olmak iizere iki ayr1 kalitededir.
Giresun kalite findik, yag oran1 ve tadi ile
en {Ustlin oOzellikli findiktir. Giresun’un
Sebinkarahisar, Alucra ve Camoluk ilgeleri
hari¢  diger ilcelerinde, Trabzon'un
Besikdiizii, Vakfikebir, Carsibasi ve
Akcaabat il¢elerinde yetistirilmektedir. Yag
orant diisiik olan levant Kkalite findik

Unver

Trabzon’un bir boélimii, Ordu, Samsun,
Diizce, Bolu, Sakarya, Zonguldak ve Bartin
illerinde yetismektedir (Karadeniz ve ark.,
2008). Ulkemizde 38 ilde findik iiretimi
gerceklestirilmektedir. Ordu 239.935 ton ile
iiretimin %31’°ini, Samsun 111.701 ton ile
%15’ini, Sakarya 98.469 ton ile %13 inii,
Giresun 92.305 ton ile %12’sini, Diizce ili
ise 83.052 ton ile %]11’ini karsilamaktadir
(Tablo 2). Bati Karadeniz’de findik
tariminda meydana gelen artis Dogu
Karadeniz’den gelen ailelerin bdlgede
findik yetistiriciligine devam etmesiyle

olmustur. Bati Karadeniz’de  findik
dretiminin  hizlh  artisinda  tecriibeli
yetigtiricilerin ~ yanisira verimli  taban

arazilerinin (Akgakoca, Diizce, Eregli gibi.)
varligi da etkilidir (Ozdemir ve ark., 2007).

Tablo 2. illere gore findik alam ve iiretimi (Anonim, 2022)

Mller Alan (da) Uretim (ton)

Ordu 2.280.227 239.935
Samsun 1.238.498 111.701
Sakarya 951.863 98.469
Giresun 1.197.697 92.305
Diizce 634.541 83.052
Trabzon 808.064 52.461
Zonguldak 278.749 33.762
Kocaeli 137.590 14.165
Bartin 90.212 12.987
Kastamonu 116.683 6.922
Artvin 190.741 5.174
Istanbul 28.024 3.185
Tokat 186.726 3.396
Bolu 24.168 1.693
Sinop 31.298 1.544
Rize 551.990 1.296
Glimiishane 23.785 1.110

4.Diizce 1li Findik Uretimi
4.1.1lin genel ozellikleri

Tarihi Hitit (Eti) Medeniyeti’ne kadar
uzanan Diizce ili 15. ylizyildan beri
yerlesim alant olmustur. Bati Karadeniz
Bolgesinin tek antik kenti olan Diizce’nin
tarihi, M.O. 1390- 800 yillarma kadar
uzanmaktadir. Il topraklari, kiyr kesimi
disinda ortast c¢ukur, cevresi daglarla
kusatilmig  alanlardan  olusur. Kuzey
kesimde Akcakoca Daglari, dogu kesimde
Bolu Daglari, giineydogu ve gliney kesimde
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de Abant Daglari’nin bat1 uzantilari yer alir.
Diizce’nin  denizden  yiiksekligi 150
metredir. Orta kesimdeki c¢ukur alanda
tarimsal iretim agisindan biiyilk onem
tastyan Diizce Ovasi yer alir. Ilin baslica
akarsuyu Melen Cayr’dir.  Akcakoca
Daglari’ndan dogan bu akarsuyun Melen
Goli de denilen Efteni Goli'ne kadarki
boliimii Kiigiik Melen Cayi, bu golle denize
dokildiigii Melenagzi arasindaki boliimiine
de Biiylik Melen Cay1 adi verilir. Tarim
alanlarinin  sulanmast ve bu alanlarin



tagkindan korunmasit amaciyla Kiiciik
Melen Cay1 iizerinde yapilan Hasanlar
Baraj Goli ildeki tek yapay goldiir
(Anonim, 2021b). Diizce ili, Karadeniz
Bolgesi’nin  kiyr kesimlerinde goriilen
nemli ve fazla sert olmayan iklimin etkisi
altindadir. Yillik ortalama sicaklik 13,0 °C,
yillik toplam yagislarin 823,7 kg/m? olup,
nispi nem %75’dir. Diizce ilinin yiizol¢iimii
249.200 hektardir. Ilin genel arazi dagilimi
icerisinde 75.408 hektar olan islenen tarim
alani yilizol¢limiiniin %30,26’s1m1
olusturmaktadir.  Diizce ili  geneli
meyvecilige ayrilan alan 634.590 dekar ile
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arazilerinin 84,16 s1
Uretim ve alan
bakimindan en biiylik paya sahip olan
findiktan sonra kestane, elma ve ceviz
tiretim ile 6ne ¢ikan meyve tiirleri olmustur
(Tablo 3). Diizce ili findik iiretiminde
83.052 t iiretim miktar1 ile 5. sirada yer
almaktadir. Diizce ilinde en fazla iiretim
29.207 't ile  Akcgakoca ilgesinde
gerceklestirilmektedir. Bunu 16.661 t ile
Merkez ve 11.864 t ile Yigilca ilgeleri
izlemektedir. En disiik iiretim 23.170 da
alanda 2.549 t ile Kaynash ilgesinde
gerceklestirilmektedir (Tablo 4, Sekil 1).

islenen  tarim
olusturmaktadir.

Tablo 3. Diizce ili kapama meyve bahgesi alani ve iiretimi (Anonim, 2022)

2021 2022 2021 2022
Uriin Alan Alan Alan Alan Uretim Uretim Uretim | Alan
(Toplu) (%) 2022 (%) (Dagmik + (%) 2022 (%)
(da) Toplu) (ton)
Findik 632.200 99,6 632.030 99,6 75.688 96,8 83.052 | 97,07
Kestane 180 0,03 180 0,03 704 0,90 710 0,83
Elma 259 0,04 220 0,03 314 0,40 305 0,35
Ceviz 1.653 0,26 1.594 0,25 294 0,38 316 0,37
T. Hurmasi 37 0,01 57 0,01 452 0,58 205 0,24
Armut 198 0,03 204 0,03 151 0,19 150 0,18
Erik 44 0,01 47 0,01 130 0,17 124 0,14
Cilek 54 0,01 53 0,01 99 0,13 96 0,11
Kiraz 71 0,001 7 0,001 94 0,12 94 0,11
Kivi 46 0,01 49 0,01 60 0,10 69 0,08
Diger 80 0,01 92 0,01 452 0,58 441 0,51
TOPLAM 634.590 100 634.533 100 78.190 100 85.562 100
Tablo 4. Diizce ili ve ilgeleri findik iiretimi (Anonim,2022) TUIK
iiceler Meyve veren aga¢ Meyve vermeyen agag Alan Uretim
(adet) (adet) (da) ()]

Akcakoca 10.928.500 0 218.570 29.207
Merkez 6.446.500 0 128.930 16.661
Yigilca 4.745.500 715 94.910 11.864
Cumayeri 2.705.500 0 54.110 7.305
Cilimli 1.763.500 156 35.270 5.291
Golyaka 2.115.500 130 42.310 5.077
Giimiisova 1.738.000 0 34.760 4171
Kaynaglt 1.158.500 4510 23.170 3.476
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Sekil 1. Diizce ili ve ilgeleri findik agag sayisi, alan ve liretimi

Diizce ili Merkez ilge ile birlikte
Akgakoca, Golyaka ve Yigilca ilgelerinde
organik iiretim yapan ve gecis siirecinde
olan findik bahgeleri bulunmaktadir.
llgelerde organik tarim yapan ve gegis
asamasinda olan ¢iftci sayilari, liretim alan
ve lretim miktarlar1 Tablo 5’te verilmistir.

Akgakoca’da 327, Golyaka’da 1,
Merkez’de 19 ve Yigilca’da 1 iiretici olmak
iizere il genelinde halihazirda 348 ciftci
organik iiretim yapmaktadir ve 300 ¢ift¢i de

organik tarima gegis siirecindedir. (Tablo
5).

Tablo 5. ilge Bazinda Organik Findik Uretimi (Anonim, 2021b)

Uriin ad1 Uriin statiisii ilce adh Ciftci sayist Uretim alam Uretim Miktar
(da) (kg)
Findik Organik Akgakoca 327 6.764,582 24.847.454,058
Findik Gegis 1 Akcakoca 75 1.086,493 338.706,426
Findik Gegis 2 Akcakoca 89 1.121,392 339.376,78
Findik Gegis 3 Akgakoca 97 1.630,448 529.810,05
Findik Organik Golyaka 1 83,666 9.203,26
Findik Gegis 1 Golyaka 1 33,018 1.520
Findik Gegis 2 Golyaka 1 31,531 11.050
Findik Organik Merkez 19 287,035 88.431,46
Findik Gegis 1 Merkez 2 17,838 4.962,4
Findik Gegis 2 Merkez 3 8,108 3.240
Findik Gegis 3 Merkez 29 233,706 75.088,27
Findik Organik Yigilca 1 33,631 19.500
Findik Gegis 1 Yigilca 2 32,32 4.848
Findik Gegis 2 Yigilca 1 13,343 7.800
TOPLAM 648 11.377,111 26.280.990,70
4.2. Diizce Ili Findik Uretiminde budama, giibreleme, yabanci ot kontrolii,
Karsilasilan  Sorunlar ve Coziim hastalik ve zararlilarla miicadele gibi
Onerileri kiiltiirel uygulamalarin yeterince
Findikta  yliksek  verim, kiiltiirel yapilmamasi, bahgelerde tozlayict c¢esit
uygulamalarin  zamaninda ve yeterli yetersizligi ve ekolojik kosullar (ilkbahar

diizeyde yapilmasi ve iklim isteklerinin iyi
analiz edilmesi ile miimkiin olmaktadir
(Karadeniz ve ark., 2008). Uretim yapilan
findik bahgelerinin yaslh olmasi, bahgelerde
ocaklar aras1 mesafenin yakin olmasi,
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ge¢ donlari, kuraklik vb.) findikta verimi
etkileyen en Onemli faktorlerdir. Findik
bahgelerindeki verim artisi igin bahgelerin
verimli  ¢esitler ve tozlayicilar ile
yenilenmesi, bahge tesisinde diizenli siralar



olusturulmasi, dekara ocak sayisinin 40-
50’yi gegmemesi tavsiye edilmektedir
(Erdogan, 2018). Findik bahgelerinin
genelde yashi ve ocaklarin sik  dikili
olmasindan dolay1r Trabzon, Giresun ve
Ordu illerindeki verim seviyesi Kocaeli,
Sakarya ve Diizce illerinin verim diizeyine
gore daha dustktiir. Sakarya ve Diizce
illerindeki treticilerin igletme biiyiikliikleri
ve verim diizeylerinin daha yiiksek olmasi
bu bolgedeki dikim alanlarinin artmasinin
en dnemli nedenidir. Iyi bir ¢igeklenme, tag
gelisimi ve ekonomik verim i¢in findik
dallarinin budamasina 6nem verilmelidir.
Budama ile ocaklarin daha iyi giineslenmesi
ve havalanmasi saglanarak bahcelerde
verim ve kalite artirilmaktadir. Budama,
yapraklarin %75 inin dokiildiigii ve bitkinin
kis  dinlenmesine  girdigi  donemde
yapilmalidir.  Findik  yetistiriciliginde
kiiltiirel uygulamalar oldukca yogundur ve
egimli arazilerde zorlagmaktadir. Egimli
bahcelerde mekanizasyonun
uygulanamamas1 findik yetistiriciliginde
onemli bir problemdir. Bazi findik
ureticileri  hala geleneksel yontemlerle
iiretime devam etmektedir. Ureticilerin
diizenli egitim programlari ile budama,
giibreleme, hastalilk  ve  zararlilarla
miicadele gibi konularda tecriibeleri
pekistirilmeli ve {ireticiler desteklenmelidir.
Ulke genelinde findik yetistiriciliginde
iklim kaynakli herhangi bir olumsuzluk
yasanmadigr takdirde mevcut {iretim
alanlarindan  yaklasik  1.000.000  ton
civarinda iriin alma  potansiyeli
bulunmaktadir. Gilinlimiizde, diinya
piyasalarinda giiclii bir findik talebi
olmasma ragmen diger iilkelerin findik
iiretimi de giderek artmaktadir. Bu nedenle,
yeni pazar arayislari ve diinyaya acilan

markalarin ~ gelistirilmesi  her zaman
giindemde olacaktir. Bu kapsamda,
bahgelerin  sulanmasi,  toprakta  su

muhafazasi ve egimli alanlarin teraslanmast
daha c¢ok gilindeme gelecektir. Hasat
sonrasinda ise findik kurutma makinelerinin
hizla yayginlasacagt ve yerli makine
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Uretiminin ~ artacagi  Ongoriilmektedir
(Erdogan, 2018). Sonug olarak, Diizce ili
findik alanlarinda yasanan problemler iilke
genelinde tiim findik iiretim bolgelerinde
karsilasilan sorunlara benzerdir.
Ureticilerin findik konusunda geleneksel
bilgileriyle hareket etmeleri tiiretimde
onemli sorunlara yol a¢maktadir. Teknik
desteklerin  artmasi, bu  konudaki
eksikliklerin giderilmesini saglayacaktir.
Ulkemizin findik {iretiminde diinyadaki
konumunu koruyabilmesi liretimde verim
ve kalitenin arttirilmast ile miimkiindiir.
Bunun ic¢in iireticilerin desteklenmelerine
devam edilmelidir.
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Abstract

According to the World Health Organization (WHO) definition, any disease or infection that is naturally
transmitted from vertebrate animals to humans or from humans to animals is called zoonotic. Public health is a
health approach that is equipped with a holistic health perspective and interacts with scientists from various
disciplines and is effective. This study was conducted to reveal the importance of zoonotic diseases in veterinary
medicine and public health. Sources around the world and in Turkey regarding the importance of zoonotic diseases
in terms of veterinary medicine and public health were reviewed and Google Scholar, Pubmed, YOK National
Thesis Center and Web of Science databases were scanned. Veterinary public health, a branch of preventive
medicine, has a field of practice in which epidemiological studies are particularly emphasized. VVeterinarians make
significant contributions to public health by working in various fields such as protecting animal health, ensuring
their welfare, conducting biomedical research and obtaining safe food by raising safe livestock. Zoonotic diseases
pose a number of risks to human and animal health. However, these risks can be reduced or even prevented by
taking various measures. Among these measures, personal hygiene and disinfection practices have a very important
place.
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1. Introduction

Sahin

The term zoonosis is derived from the
Greek words "zoon" meaning "animal" and
"nosos” meaning “disease”. According to
the World Health Organization, zoonoses
refer to diseases or infections that are

naturally

transmitted

from vertebrate

animals to humans or from humans to
animals (Rahman et al., 2020). Zoonoses
can be bacterial, viral, fungal and parasitic,
depending on their source. The source of
transmission may occur through direct or

Table 1. Important zoonotic diseases

indirect contact of humans with infected
animals or animal products, or through
vectors. Three out of every four diseases
that have emerged in recent years are
zoonotic diseases (Teke, 2023). According
to the World Health Organization (WHO)
definition, any disease or infection that is
naturally transmitted from vertebrate
animals to humans or from humans to
animals is called zoonotic (Anonymous,
2023). Table 1. lists important zoonotic
diseases (Rahman et al., 2020).

Bacterial Viral Fungal Parasitic
Anthrax Rabies Aspergillosis Trichinellosis
Tuberculosis Avian Influenza Dermatomycosis Toxoplasmosis
Brusellosis Newcastle disease Histoplasmosis Giardiosis

Leptospirosis

Crimean-Congo
Hemorrhagic Fever

Hydatid cyst

Tularemi

Rift Valley Fever

Cryptosporidiosis

Aktinomycosis

Ebola

Fasciolosis

Bordotellosis AIDS Amoebic dysentery
Clostridial enfections Hantaviriis enfection

Campylobacteriosis Sars COV?2

Salmonellosis MERS COV

Vibriosis

Pastorellosis

Lyme

Public health is a health approach that is
equipped with a holistic health perspective
and interacts with scientists from various
disciplines and is effective. Today, those
working in the field of public health include

nurses,

midwives, physicians,

dentists,

veterinarians, veterinary health technicians

and technicians,
environmental

industrial

experts, epidemiologists,

hygienists,

laboratory workers, social workers, health

educators,

statisticians,

information

technology specialists, health engineers,
There are entomologists, lawyers and some

other

professionals  when

necessary.

Integration with veterinary services is of
critical importance in the fight against
infectious diseases (Oztoprak et al., 2015).
This study was conducted to reveal the

importance  of

diseases in

veterinary medicine and public health.
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2. Materials and Methods

Sources around the world and in Turkey
regarding the importance of zoonotic
diseases in terms of veterinary medicine and
public health were reviewed and Google
Scholar, Pubmed, YOK National Thesis
Center and Web of Science databases were
scanned. This academic study was created
by making use of the literature found.

3. Results and Discussion

Veterinary Public Health is a discipline
that covers a wide range of study areas of
veterinary medicine such as microbiology,
virology, parasitology, pathology,
nutritional hygiene, environmental hygiene,
toxicology (Marabelli and Caporale, 2003).



Veterinary public health, a branch of
preventive medicine, is a branch of
preventive medicine, where
epidemiological studies are especially
emphasized. It has a wide application area.
Veterinarians make significant
contributions to public health by working in
various fields such as protecting animal
health, ensuring their welfare, conducting
biomedical research, and obtaining safe
food by raising safe livestock (Zinsstag et
al., 2011). The understanding of veterinary
public health dates back historically to
ancient Egyptian times. During this period,
the clergy of that time researched methods
of healing diseases without distinguishing
between humans and animals (Omurtag
Korkmaz and Dogruer, 2019). Therefore,
the integration of human and animal health
has continued since ancient times and
actually formed the basis of a single
understanding of medicine. As a scientific
advance, Rudolf Virchow's identification of
Trichinella spiralis as a zoonosis through
his helminthology studies and William
Osler's  subsequent establishment of
veterinary  pathology  supported the
emergence of comparative medicine from
the 19th century (Cardiff et al., 2008). With
the increase in human population, living
spaces outside cities have expanded and
people have interacted with more wildlife,
animals and the diseases they carry. This
situation has increased the potential for the
spread of zoonotic diseases such as AIDS,
Ebola, West Nile virus, avian influenza,
bovine spongiform encephalopathy and
SARS. Today, medical and veterinary
communities continue to collaborate on this
important ~ issue,  maintaining  the
interdisciplinary  integrative  influence
established by pioneers in the field of public
health such as Wirchow, Osler and
Schwabe (Zinsstag et al., 2011). As a
reflection of this influence, environmental
health is also included in the concept of
single medicine. A single health approach
has been developed by incorporating Thus,
the one health approach, which includes
issues such as environmental awareness,
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food safety and the spread of infectious
diseases, has brought different perspectives
to cancer and genetic disease research
(Cardiff et al., 2008). It is clearly necessary
to evaluate the effects of zoonotic diseases,
which are important for public health, on
humans and therefore to supervise them by
health units. However, it is also essential
that such diseases are controlled by
veterinarians in the field and on farms
(Europea, 2006). While there is a strong
cooperation between public health and
central veterinary institutes in a limited
number of countries such as Denmark,
Sweden and the UK, in most European
countries the relationship between these
service units is weak (Cevizci and Ergindz,
2009). In the research of zoonotic
infections, cooperation between
professional chambers is carried out within
the framework of the "Med-Vet-Net"
operating within the scope of the European
Union (EU) (Marabelli and Caporale,
2003). This communication network was
initiated by the EU's 6th Framework
Programme. This framework has identified
"Food Quality and Safety" as a priority area.
In this context, the Medicine-Veterinary-
Network brought together 16 participants
from 10 countries, including national
veterinary laboratories, central medical
reference or public health laboratories
established  for infectious  diseases
(Europea, 2006). The roles of veterinarians
are diverse in preventing risks to public
health. In a study conducted on Salmonella
bacteria, issues such as preventive
veterinary medicine, quarantine measures,
disinfection measures and control of these
microorganisms were discussed (Pasmans
et al., 2008). Findings showing how public
health units in California took action during
the global influenza pandemic are presented
in a study reporting the benefits of having
the necessary aid available in emergencies
against  epidemics and  employing
healthcare personnel through a distance
education system. (Macario et al., 2007).
Brucellosis, a zoonotic disease, can be
transmitted to humans through the milk,



body fluids and meat of infected animals. In
infected individuals, the disease can
generally affect various organs, especially
the reproductive system (Avsar, 2012).
Serological or bacteriological tests are
generally used in the diagnosis of
brucellosis. Antibiotic treatment may be
effective in early diagnosis. In case of
abscess formation, surgical intervention
may be required (Araz et al., 2016). In
suspected cases of brucellosis, it is
necessary to seek medical attention
immediately due to its zoonotic character.
Trichinellosis is an important zoonotic
disease caused by nematodes of the
Trichinella genus and is usually transmitted
by consumption of raw or undercooked
meat.  Considering  the  epidemics
worldwide, it is stated that approximately
11 million people may be infected with
Trichinella. Although Turkey is among the
regions at risk for trichinellosis, no
definitive human cases originating from our
country have been reported in the period
1977-2004. However, the Trichinella
britovi epidemic that occurred in Izmir in
2004 is considered one of the largest
epidemics in the world, and it is reported
that approximately 1166 people were
affected by the disease (Ozkog et al., 2005).
Toxoplasmosis is a disease caused by
Toxoplasma gondii, a zoonotic systemic
infection. This infection occurs in mammals
and birds. The final hosts of Toxoplasma
gondii are cats and felines, while
intermediate hosts include all vertebrate
animals, including humans. The agent is
generally  transmitted  through  the
consumption of oocysts in the feces of cats
and felines or foods contaminated with
them, as well as ingestion of raw or
undercooked meat. It can also be
transmitted to humans transplacentally from
an infected mother to the fetus, through
blood transfusion, or organ transplantation.
Toxoplasmosis  seropositivity — varies
between 5% and 90% worldwide. Studies
conducted in Turkey reported that the
seroprevalence of toxoplasmosis varied
between 12% and 65% (Selek et al., 2015).
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Newcastle disease (ND) is a disease that
causes serious economic losses in the
poultry industry, and the clinical course is
directly related to the pathogenicity of the
virus. While velogenic strains cause
significant clinical findings and high
mortality, the disease caused by mesogenic
and lentogenic strains can generally have a
milder course. Therefore, determining the
pathogenicity of the virus is of great
importance in understanding the disease
from an epidemiological perspective
(Dagman et al, 2008). Cystic
Echinococcosis is a zoonotic disease, and
the metacestodal form of Echinococcus
granulosus has been reported to be the
causative agent of Cystic Echinococcosis in
various farm animals such as sheep, goats,
cattle, buffalos, camels, horses and pigs
(Sariozkan and Yalgmn, 2009). Fasciola
hepatica is a parasite whose final hosts are
ruminants and is an important health
problem worldwide due to the productivity
losses it causes in cattle and its zoonotic
properties in humans. According to studies
conducted by various researchers, certain
changes occur in blood parameters in
animals infected with Fasciola hepatica.
The disease caused by this parasite can
predispose humans to bleeding and increase
the risk of thrombosis. Therefore, tests such
as aPTT and PT are needed to determine
bleeding tendency. The liver is an organ
where clotting factors are produced, and it
also produces proteins that prevent clotting
and elements of the fibrinolytic mechanism.
The liver retains and eliminates activated
clotting factors in the circulation. Clinical
signs of bleeding are observed in 10-15% of
cases with liver disease. Bleeding due to
liver disease can occur due to various
reasons, such as lack of clotting factors. In
people with liver disease, bleeding time
may be impaired in 40% of patients.
Especially in mild liver diseases such as
viral and toxic hepatitis, no significant
change in laboratory findings is usually
observed. A common condition in cases of
liver disease is prolonged bleeding time.
Additionally, the presence of cholestasis



along with liver disease may impair
intestinal absorption of vitamin K, leading
to vitamin K deficiency, resulting in both
PT and aPTT prolongation. This condition
is a disorder frequently observed in children
(Yalginkaya and Basbug, 2022). Rabies is a
disease caused by the Lyssa virus from the
Rhabdoviridae family. This zoonotic, acute
and infectious disease based on RNA virus
can occur in all warm-blooded animals,
including humans. Rabies is a disease that
is commonly seen in domestic animals such
as dogs, cats, cattle, sheep, goats and horses,
as well as in wild animals such as foxes,
wolves, jackals, and rodents such as mice,
squirrels, ferrets and hamsters. It is known
that insect-eating and blood-sucking bats
play an important role in the spread of the
disease. Rabies virus is usually transmitted
to humans through the bite of infected
animals and usually infects the central
nervous system within 20-90 days, leading
to encephalomyelitis, which is almost
always fatal. Due to its high mortality,
prevention is of great importance. Pre-
exposure prophylaxis is applied to people
working in professions that pose a constant
risk of rabies, and post-exposure
prophylaxis is applied in case of suspected
bite or contact. Annually, 10-12 million
people worldwide receive post-exposure
prophylaxis for rabies. Rabies has been
eradicated in countries such as the UK,
Japan, Belgium, Finland, France, Norway,
Portugal, Spain, Switzerland and Sweden;
However, between 40,000 and 70,000 cases
of rabies are seen annually in Asia and
Africa. India, Bangladesh, Pakistan and
Nepal are the countries with the highest
incidence. A decrease in human rabies cases
has been observed in Turkey; However,
there has been no decrease in the incidence
of rabies-risk contact, and approximately
100,000  people are  administered
prophylaxis after rabies-risk contact
annually. In 2005, the incidence of rabies
risk contact was reported as 211.36 per
hundred thousand (152,317 cases) (Cesur
and Olgun, 2014). Tularemia is a zoonotic
disease that is caused by Francisella
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tularensis and can occur in different clinical
forms. No cases of human-to-human
transmission have been reported so far
(Ataman-Hatipoglu et al., 2017). Tularemia
was first reported in Turkey in 1936.
Although this disease can be seen in all
regions, it occurs more frequently in places
where potable and potable water is
inadequate, especially in the West-Central
Black Sea, Marmara and Central Anatolia
regions. Women's infection rates were
found to be higher than men. It is thought
that this situation is due to the fact that
women are exposed to more dirty water
during their housework or profession. In
2011, tularemia cases in Turkey reached
their peak with 2151 cases. However, in
2017, this number decreased and fell to 476
according to the data of the General
Directorate of Public Health (Hasanoglu et
al., 2020). Crimean-Congo Hemorrhagic
Fever is a disease characterized by nausea,
high fever, diarrhea, headache and various
hemorrhagic symptoms. This disease is
triggered by a virus from the Nairovirus
lineage that is transmitted through tick
bites. Cases of this disease have been
reported in various parts of the Middle East,
Asia, Africa and Eastern Europe. In Turkey,
between 2002 and 2003, Crimean Congo
cases were detected in some provinces such
as Artvin, Amasya, Giresun, Tokat,
Glimiishane and Sivas, especially in the
spring and summer months. While this
disease is generally more common in adults
over the age of 40, the number of cases is
lower in children (Oflaz et al., 2008).
Anthrax is a zoonotic disease transmitted
from animals and animal products. Anthrax
is divided into three types, depending on the
site of entry into the organism: skin anthrax,
pulmonary anthrax and gastrointestinal
anthrax.  Cutaneous anthrax usually
accounts for the majority of epidemic cases.
The most dangerous form to use as a
biological weapon is pulmonary anthrax.
Anthrax is divided into three types
depending on the source of contamination:
agricultural anthrax, industrial anthrax and
laboratory anthrax. The most common form



in Turkey is anthrax, usually of agricultural
origin. While laboratory-acquired anthrax
cases, detected in 1979, are rare, this can
lead to lung and skin anthrax outbreaks.
While cutaneous anthrax can occur as a
result of direct contact during the
slaughtering of sick animals, skinning and
processing of meat, consuming raw infected
animal meat can cause gastrointestinal
anthrax and pulmonary anthrax transmitted
through inhalation (Inan-Elgin, 2001). In
zoonotic anthrax disease, it is essential to
approach cases carefully in animals where
the disease is suspected. In a case report in
2023, a five-month-old male patient who
developed zoonotic pulmonary tuberculosis
due to Mycobacterium bovis as a result of
raw milk consumption was reported. The
patient was admitted to the hospital with a
complaint of dry cough without fever,
which had continued since birth. Left upper
lobe and right pericardial infiltration was
detected on chest radiography, and empiric
antibiotic treatment was administered with
a preliminary diagnosis of pneumonia.
However, despite two weeks of
antimicrobial treatment, the patient did not
show improvement. In the thorax computed
tomography examination performed on this
situation, tracheomalacia, consolidation in
the right upper lobe, a non-obvious mass or
consolidation opacity in the left middle lobe
of the lung, peribronchial thickening in the
basal segment of the lower lobe, and
mediastinal lymphadenopathy ~ were
detected. The patient was sent to the
reference laboratory after fasting gastric
juice was collected for three consecutive
days for acid-resistant bacillus examination,
polymerase chain reaction (PCR) and
culture studies. Upon the appropriateness of
the clinical findings and the positive result
of the PCR test, the patient was started on
quadruple antituberculosis treatment. After
the treatment, a significant improvement
was observed in the patient's radiological
and clinical findings. It was determined that
the patient, whose Mycobacterium bovis
growth was detected in the culture, was fed
with raw milk consumption. Therefore, the
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patient was diagnosed with bovine
tuberculosis as a result of his clinical
symptoms and Mycobacterium bovis
growth in the fasting gastric juice culture
(Ustiindag et al., 2023). Today,
unpasteurized dairy products continue to be
consumed, especially in rural areas. It has
been observed that one of the most
important steps to protect against zoonotic
diseases is to raise people's awareness about
not consuming raw milk and undercooked
meat.

4. Conclusion

Zoonotic diseases pose a number of risks
to human and animal health. However,
these risks can be reduced or even prevented
by taking various measures. Among these
measures, personal hygiene  and
disinfection practices have a very important
place. Among the first precautions that
should be taken are individuals at risk of
exposure to zoonotic diseases to comply
with personal hygiene rules and use
protective equipment to minimize the risk
of contamination. Coops, stables, animal
shelters,  slaughterhouses,  veterinary
clinics; They attract attention as the main
places for the transmission of zoonotic
disease agents from animal to animal or
from animal to human. Therefore, cleaning
and disinfection measures should be applied
in these areas, complying with the rules and
without  neglecting them.  Personnel
working in businesses and clinics should be
regularly trained against zoonotic factors,
protective equipment should be provided,
and personnel should be subject to regular
inspections regarding their compliance with
hygiene and disinfection rules.
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Abstract

As the world population increases, energy use, environmental pollution and energy prices are also increasing
rapidly. Since energy resources are limited and not available everywhere, countries aim to increase alternative
energy sources in order to produce their own energy. At the same time, in order to protect the environment from
negative effects, research on biodiesel is diversified and the effects of its blends with different alcohols are
examined. The Camelina plant seeds preferred in this study contain high levels of oil (42-45%), and the high erucic
acid content of the oil (2.3-4.2%) makes the consumption of oil as human food unfavorable. In this case, it makes
the use of oil in biofuel production more attractive in terms of sustainability of human food production. The
properties of the fuels obtained by blending different alcohols (heptane, hexane, ethanol, butanol, n-pentanol, iso-
pentanol) at 10% ratios into Camelina biodiesel (C100) obtained by the transesterification method were
determined. It has been observed that the viscosity, density, calorific value and cold flow properties of the fuels
obtained by blending alcohols with C100 biodiesel, which has fuel properties in accordance with TS EN 14214
standards, are improved in all blends. While the flash point of heptane, hexane, ethanol and butanol mixture fuels
occurred at low temperatures, it was above 50°C in mixtures with high carbon n-pentanol and iso-pentanol. The
high flash point is important for transportation and storage safety and highlights the usability of these fuels. When
the fuel properties were examined, the best results among the alcohols blended with camelina biodiesel were
obtained in the blend with n-pentanol.

Keywords: Camelina oil, biodiesel blends, alcohols, fuel properties
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1. Introduction

The rapid advancement of technology
and the ever-increasing world population
have rendered it nearly impossible to meet
the escalating energy demand with existing
fossil fuels. As energy consumption rises,
countries that cannot meet their production
needs find themselves dependent on nations
with abundant reserves. Simultaneously, the
adverse environmental effects of fossil fuels
cannot be ignored. Consequently, efforts
towards the use of renewable energy
sources have gained momentum, prompting
many countries to regulate their legislation
to enhance the production and consumption
of such resources (Xu and Lin, 2023). The
development and implementation of
renewable energy (green energy) systems in
today's world have become one of the most
effective ways to combat energy scarcity,
global warming, natural disasters resulting
from  global warming, ecosystem
imbalances, and associated diseases (Xu
and Lin, 2023). Therefore, countries
worldwide are now implementing green
transformation policies due to the adverse
effects of fossil fuels, making clean energy
transformation central to sustainable
development (Oztiirk and Ceykel, 2023).
Energy sources can be categorized based on
their convertibility (primary and secondary
energy) and usability (renewable and non-
renewable). Primary energies are directly
extracted from nature (traditional), or
obtained through renewable means, while
secondary energies involve the conversion
of primary energy sources into forms like
electricity, petroleum products (diesel,
gasoline, etc.), methanol, ethanol, and
hydrogen (Orgev and Giimiis, 2017; Sahin
and Menges, 2022; Simsek and Yigit,
2017). Biofuels, derived from biomass
sources, are liquid or gaseous fuels mainly
used for transportation. Biofuels such as
bioalcohol, biodiesel, and hydrogen emerge
as promising alternatives for future
transportation fuels. The United States
Department of Energy has set an ambitious
goal for 2030, aiming for 20% of
transportation fuels to be produced from
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biomass-based sources. With its rich plant
diversity, Turkey stands out as a country
with significant potential for biofuel
production. Agricultural residues and dried
plant residues offer an annual energy
potential of approximately 55 million tons,
equivalent to 16 million tons of total energy.
However, accessing these resources,
evaluating and classifying biomass sources,
developing biomass conversion
technologies, and enacting necessary legal
regulations are crucial for utilizing this
potential effectively and achieving a future
where renewable energy sources dominate
primary energy production (Toklu, 2017).
Biodiesel, a liquid biofuel derived from
vegetable oils, is at the forefront of liquid
biofuels that could replace fossil-derived
liquid fuels (Yilmaz and Atmanli, 2016).
Although the use of vegetable oils as fuel is
not a new concept, the term biodiesel has
gained prominence in recent years.
Reducing taxes on biodiesel application
encourages its production and usage,
leading to a rapid growth in the biodiesel
market driven by environmental concerns.
However, challenges such as raw material
supply and costs persist, with 75% of
biodiesel costs attributed to raw materials.
Overcoming these challenges is crucial for
biodiesel to compete with petroleum-based
diesel fuel (Oguz et al., 2012; Ogiit and
Oguz, 2006). Biodiesel is defined as "a
liquid fuel within the scope of biofuels,
obtained from new or used vegetable and
animal oils through chemical methods,
environmentally friendly and renewable."
In practice, biodiesel is also known as
biomotorine, green energy, green diesel,
super diesel, diesel-bi, or colloquially as oil
diesel (Ogiit et al., 2007). Despite its
various advantages, such as a high flash
point, high cetane number,
biodegradability, and lack of toxic effects,
biodiesel has some  disadvantages,
including partially high viscosity, high pour
point, and low calorie value (Rakopoulos et
al., 2011). Improving the fuel properties of
vegetable oils is necessary due to issues
such as injector deposits, sticking of pistons



and segments, and dilution of engine oil
caused by the long-term use of vegetable
oils (Budak et al., 2009). High alcohols are
preferred in biodiesel blends, and in modern
fermentation processes, genetically
engineered microorganisms (Escherichia
coli,  Cyanobacteria, = Saccharomyces
cerevisiae, etc.) have been used to increase
the yield of alcohol types such as butanol
and pentanol from glucose through
biosynthesis (Kumar and Saravanan, 2016).

1.1. Camelina

Camelina [Camelina sativa (L.) Crantz]
is one of the 6 widely known Camelina
species (C. sativa, C. laxa, C. rumelica, C.
microcarpa, C. hispida and C. anomala) in
the Brassicaceae family. C. sativa (L.)
Crantz is the only economically important
species in the genus Camelina and is also
known by various names such as Camelina,
false Camelina, German sesame, Siberian
oilseed. Cultivated Camelina varieties are
annual and wild forms are generally
perennial. Plant height generally varies
between 25-100 cm. The camelina plant is
grown as summer and winter crops. It is
relatively drought tolerant and can grow in
many different areas with different climatic
and soil structure except heavy clay and
organic soil. The growing period of summer
varieties is around 120 days and reaches the
flowering period in about 60 days from
germination. Due to the small size of the
camelina seed, it is very important to make
good soil preparation for sowing. Adding
the weeds germinated by doubling before
sowing is very important in terms of weed
competition. Camelina is a plant suitable for
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machine harvesting (Orhan and Seyis,
2012). Camelina oil is classified as high-
quality edible oil with its low saturated fatty
acid ratio, but it contains high levels of
polyunsaturated fatty acids that shorten the
shelf life and increase the sensitivity to
combustion. Itis also classified as drying oil
in terms of iodine number (144) (Robinson,
1987). In this study, the properties of fuels
obtained by blending different alcohols
(heptane, hexane, ethanol, butanol, butanol,
n-pentanol, iso-pentanol) with Cameline
biodiesel (C100) obtained by
transesterification method at 10% ratios
were determined. The viscosity, density,
cold filter plugging point, flash point, water
content and calorific values of the fuels
obtained by blending alcohols into C100
biodiesel were analysed and their
compliance with TS EN 14214 standards
was examined.

2. Material and Methods
2.1. Determination of fuel properties

The fuel analyses of the prepared fuels
and blends were carried out in the fuel
analysis laboratory established within the
scope of DPT Project No. 2004/7 (Ogiit et
al., 2004) and located in the Department of
Agricultural Machinery and Technologies
Engineering, Faculty of Agriculture, Selguk
University. In the study, the properties of
Cameline oil biodiesel and blend fuels;
kinematic viscosity, density, calorific value,
water content, flash point, cold filter
plugging point were determined according
to the devices and working methods given
in Table 1. The properties of diesel and
alcohols are given in Table 2.



Table 1. Characteristics of test equipment
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Fuel Characteristic Devices Measuring range Unit l\gscajlrler‘::l;g Manufacturer Standard
Density Kem Igg,ilo bA- 0.0000 - 2.0000 om? +0.0001 Kem Kyoto Electronics, Japan EN |8052617855EN 150
Kinematic viscosity Koehler K23377 Ambient tfgg)perature - °C +0.01 Koehler InstruUmSent Company, EN ISO 3104
. Koehler Ambient temperature - o Koehler Instrument Company,  EN ISO 2719 EN 1SO
Flash point K16270 370 c +0.01 USA 3679
Water content Kem Ké%tf MKC- 10pg-100mg ng +0.01 Kem Kyoto Electronics, Japan EN 1SO 12937
Calorimeter IKA C 200 0-40.000 J +0.0001 IKA, UK DIN 51900
Cold filter plugging Tanaka AFP-102 With refrigerant up to - oc 40,01 Tanaka Scientific Limited, EN ISO 3015 EN ISO
point 60°C ) Japan 3016
Table 2. Properties of diesel and alcohols
Feature Diesel Methanol  Ethanol Propanol Butanol Pentanol Hexanol Heptanol
Molecular formulation CXCy CHg'OH Csz'OH C3H7'OH C4Hg'OH C5H11'OH C5H13-OH C7H150
Molecular weight 190-211 32.04 46.07 60.09 74.12 88.15 102.18 116
(kg kmol™)
Density 15°C 835 791.3 789.4 803.7 809.7 814.8 821.8 824
(gem?)
Kinematic viscosity 40°C 2.72 0.58 1.13 1.74 222 2.89 3.32 3.32
(mm?2s?)
Flash Point (°C) >55 11-12 17 11.7 35-37 49 59 76
Cetane Number 52 5 8 12 17 19 23 23
(C(:%I)d Filter Plugging Point 17 <-51 <-51 <-51 <.51 -40
Calorific value (MJ kg% 42.49 19.58 26.83 30.63 33.09 34.65 39.1 34.65
%C 86.13 37.48 52.14 59.96 64.82 68.13 70.52 72.16
% H 13.87 12.48 13.02 13.31 13.49 13.61 13.7 13.71
% O 0 49.93 34.73 26.62 21.59 18.15 13.7 14.13

2.2. Biodiesel Production

Biodiesel production of crude oil
obtained from camelina seed (Camelina
sativa L. Crantz) is a two-stage process
using transesterification method,
temperature controlled, magnetic mixer
with probe heater. Here are the details of
this process: Stage 1: Preparation of Raw
Oil and Filtration Camelina (Camelina
sativa L. Crantz) seed oil is first filtered to
remove impurities. Stage 2: For the
reaction, which was carried out in two
stages, a total of 20% of the crude oil was
methyl alcohol (CH3OH) and 3.5g of NaOH
for each liter of oil. In the first reaction, 75%
of the total methyl alcohol (CH3OH) to be
used and 50% of the total catalyst to be used
were mixed with the help of a NaOH
magnetic stirrer to obtain methoxide.
Camelina crude oil was heated to 55°C and
methoxide was added to it. The mixer speed
was set at 1000 rpm and mixed for 90
minutes. The heating and stirring elements
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are then turned off, and the glycerol is
allowed to settle for 2 hours before being
separated. Stage 3: Camelina biodiesel,
whose first reaction was completed, was
heated again to 55°C in a heated magnetic
stirrer, and while mixing continued,
methoxide was added and the temperature
was kept constant and mixed for 60
minutes. Then the mixer and heater were
turned off. It was left to rest for 2 hours for
the glycerol to precipitate again and the
precipitated glycerol was separated. The
temperature of Camelina crude biodiesel
was increased to 75°C and the methyl
alcohol remaining in the crude biodiesel
was removed. The glycerol remaining in the
camelina oil crude biodiesel was waited for
15 hours to precipitate and the glycerol was
removed. Stage 4: During the washing
phase, the temperature of the biodiesel was
50°C and the temperature of the pure water
used for washing was 50°C, and the pH of
the biodiesel was washed using pure water



using the misting method until the pH
became neutral. After the washing process
was completed, 12 hours were waited for
the water to settle and the settled wastewater
was separated. The raw biodiesel, from
which the precipitated water was removed,
was subjected to a drying process at 100°C
for 120 minutes in a magnetic stirrer with a
probe heater, and the water in it was
removed. Result: Biodiesel production with
the completion of these stages, the

3. Results and Discussion

Kinematic viscosity, density, calorific
value, water content, flash point, cold filter
plugging point and copper strip corrosion

Table 2. Fuel properties of cameline biodiesel and blend fuels

Fiue 1. Blend Fuels
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production of camelina oil biodiesel has

been

successfully

accomplished

(References: Eryilmaz, Yesilyurt, Cesur,
Yumak, Aydin, Celik & Yildiz, 2014;
Cesur, Eryilmaz, Uskutoglu Dogan, Coske
Senkal & Almak Sezer, 2021; Ozgiin &
Eryilmaz 2018). Camelina biodiesel was
homogenously mixed with 10% by volume
of n-butanol, n-amyl alcohol, iso-amyl
alcohol, hexanol, ethanol and heptane and
blend fuels were prepared (Figure 1).

values of camelina oil biodiesel and blended
fuels are given in Table 2 and compared
with TS EN 14214 standard.

Kinematic

. . . . e Water Cold filter
. Density (kg viscosity Flash point  Calorific value .
Fuels / Properties 3 P A content plugging
m=) (15°C) (mm<s?t) (40 (°C Mj k : .
) (15°C) gc) ) (40 (C) (Mj kg™) (makg®)  point ()
C100 877,6 4,31 146 39,52 378,8 -4
C90Bu10 877,3 3,78 48 39,54 420,5 -6
C90isoP10 876,8 3,86 57 38,25 650,5 -3
Co0nP10 860,4 3,92 55 38,85 642,41 -6
C90Hex10 846,7 3,95 Ambient 39,31 699,57
temperature -6
C90E10 876,7 3,6 Ambient 38,89 920,5
temperature -3
C90Hep10 866,5 3,96 Ambient 39,74 7455
temperature -3
EN Min. 860 35 -
—_— >129 38 <-10
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It was determined that all fuel properties
of camelina oil biodiesel were within the
limit value according to TS EN 14214. High
density and viscosity values in fuels cause
the fuel not to be atomized at the desired
size from the injector system and as a result
of this, the combustion is worsened by
prolonging the ignition delay time affecting
the combustion event (Akdere, 2006).
Except for the C90Hex10 fuel blend, the
density values of Cameline biodiesel and
blended fuels were found within the limit
values. Erol et al. (2023) also reported that
the density values of hexanol blended fuels
were low. The kinematic viscosity values of
all fuels were within the limit values. The
low viscosity values of alcohols decreased
the viscosity value in blends with camelina
biodiesel. Viscosity changes in blended
fuels depending on the viscosity values of
alcohols are also observed in the studies of
Campos-Fernandez et al. (2012); Kumar
and Saravanan (2016). The lowest viscosity
value in blended fuels was obtained in
C90E10 fuel. Too low viscosity can cause
leaks in the fuel pump due to easy flow of
the fuel (Acaroglu, 2010). High viscosity,
on the other hand, may cause clogging in the
injectors, poor atomization of the fuel and
as a result, poor combustion, carbon
accumulation in the piston rings and
deterioration of the lubricating oil (Oguz,
2004). The calorific values of camelina
biodiesel and blended fuels were within the
standard. Depending on the heating values
of the alcohols, the change in the heating
values of the blend fuels was proportional.
The highest calorific value was obtained in
C90Hep10 with a value of 39.1 MJ kg and
the lowest was obtained in C90isoP10 blend
fuel with a value of 38.25 MJ kg. These
changes in blend fuels depending on the
alcohol ratio are also observed in Campos-
Fernandez et al. (2012); Kumar and
Saravanan (2016) studies. Flash point is
important in the risk classification of fuels
and high flash point values of fuels are
required for transport and storage (Ogiit and
Oguz, 2006). Flash point of blended fuels is
outside the EN14214 standard. The cold
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filter plugging point (CFPP) is the lowest
temperature at which crystals formed when
the fuel reaches the cloud point will clump
and flow through a particular filter. It was
observed that the cold filter plugging points
of camelina biodiesel and fuel blends were
outside the standard.

4. Suggestions

Engine performance and exhaust
emission tests can be carried out with the
fuels used in this study. Long-term tests
should be carried out in different engine
types to investigate the effects of fuels on
engine parts and fuel system. Long-term
tests should be carried out and the effect on
engine oil should be analysed. The fuels
used in the study can also be analysed in
terms of thermodynamic, environmental
and economic aspects.
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Ozet

Bu caligmanin amaci, diyabetli kisilerin diyabetik 6z-yOnetimlerinin, diyabetlerinden kaynaklanan komplikasyon
tehlikesini degerlendirmeleriyle nasil iligkili oldugunu tespit etmektir. Arastirma kesitsel ve tanimlayici niteliktedir. En
az 18 yasinda olan ve caligmaya katilmak i¢in onay veren 223 diyabetli kisi arastirmanin drneklemini olusturmustur.
Caligma verilerini toplamak igin Diyabette Oz Yonetim Algis1 Skalasi, Diyabette Komplikasyonlara ligkin Risk Alg:
Olgegi ve Kisisel Veri Tanimlama Formu kullanilnustir. Verileri analiz etmek icin IBM SPSS 26.0 istatistiksel
uygulamasi kullanilmistir. Calismada Diyabette Oz Yonetim Algis1 Skalas1 24.06+2.52 (orta diizey) olarak bulunmustur.
Diyabette Komplikasyonlara iliskin Risk Algi Olcegi alt boyutlar1 toplam puani risk bilgisi 2,44+0,48 (orta diizeyin
iizerinde), bilesik risk bilgisi toplam puani ise 2,58+0,26 (orta diizey) olarak bulunmustur. Diyabette Komplikasyonlara
[liskin Risk Algis1 Olgegi ile Diyabette Oz Yonetim Algist Skalasi arasinda anlamli bir iliski bulunmamistir (p<0.05).
Bireylerin yasi, diyabet siiresi, egitim alma durumunun diyabette 6z yonetim algisin1 ve diyabette komplikasyonlara
iliskin risk algisini etkiledigi goriilmektedir. Sonug olarak, diyabetin komplikasyonlarinin en aza indirilebilmesi i¢in
diyabet 6zyonetim algisinin ve diyabet komplikasyonlari risk algisinin yiiksek olmasi gerekmektedir. Diyabet 6zyonetim
algis1 ve diyabet komplikasyonlari risk algisinin, bireyin almig olduklar1 egitim, yas, diyabet siirelerinin, endisenin ve
iyimserligin etkili oldugu goriilmektedir. Basarili bir diyabet 6zyonetimin saglanmasi i¢in bireylere verilen diyabet
egitiminin igeriginin, sliresinin ve egitimin tekrarlanma durumunun gézden gegirilmesi, belirli araliklarla bu egitimin
verilmesi, ayrica bireyin psiko-Sosyal agidan degerlendirilmesi ve endisesini yonetebilmesi i¢in profesyonel destek
almasi agisindan yonlendirilmesi gerektigi diisiiniilmektedir.

Anahtar Kelimeler: Diyabet, komplikasyon, 6zyonetim, risk

Investigation of the Relationship Between Diabetes Complication Risk Perception and
Diabetes Self-Management Perception in Individuals with Diabetes

Abstract

The purpose of this study was to ascertain how diabetic self-management in people with diabetes is related to their
assessment of the danger of complications from their diabetes. The research is cross-sectional and descriptive. 223 people
with diabetes who were at least 18 years old and gave their consent to participate in the study made up the study's sample.
The Perception of Self-Management in Diabetes Scale, the Risk Perception Scale for Complications in Diabetes, and the
Personal Data Identification Form were used to gather study data. The statistical application IBM SPSS 26.0 was utilized
to analyze the data. The Perception of Self-Management in Diabetes Scale was found to be 24.06+2.52 (intermediate
level) in the study. The total score of the sub-dimensions of the Risk Perception Scale for Complications in Diabetes
was 2.44+0.48 (above the intermediate level) and the total score of the composite risk knowledge was 2.58+0.26
(intermediate level). No significant relationship was found between the Risk Perception Scale for Complications in
Diabetes and the Perception of Self-Management in Diabetes Scale (p<0.05). Individuals' age, duration of diabetes, and
education status were found to affect self-management perception in diabetes and risk perception of complications in
diabetes. In conclusion, in order to minimize the complications of diabetes, diabetes self-management perception and
risk perception of diabetes complications should be high. Diabetes self-management perception and diabetes
complications risk perception are influenced by education, age, duration of diabetes, anxiety and optimism. In order to
ensure successful diabetes self-management, it is thought that the content, duration and repetition of diabetes education
given to individuals should be reviewed, this education should be given at certain intervals, and the individual should be
evaluated psycho-socially and directed to receive professional support to manage their anxiety.

Keywords: Diabetes, complication, self-management, risk
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1.Giris

Diyabetes Mellitus, epidemik hale
gelmis 6nemli bir saglik sorunudur (Satman
ve Yilmaz, 2001). Tirkiye’de diyabet
goriilme  sikligt  %13.7°ye  ulagmustir.
Diyabet ve diyabete bagli komplikasyonlar
tim diinyada Onemli hale gelmistir
(Satman, 2010). Komplikasyonlarin ortaya
c¢ikmamast ve geciktirilmesi i¢in yasam
tarzinda degisim gerektiren bir saghk
sorunudur (Giindogdu, 2013). Diabetes
mellitus, insiilin  yetersizligi  veya
etkisindeki bozukluklar nedeniyle
hipoglisemiye yol acarak mikrovaskiiler ve
makrovaskiiler sorunlara neden olabilen,
stk tibbi takip gerektiren kronik bir
durumdur (Aydogan ve ark., 2020).
Retinopati, nefropati, son déonem bobrek
yetmezIligi, koroner arter hastaligl, inme ve
alt ekstremite ampiitasyonlarinin hepsi
oncelikle diabetes mellitustan
kaynaklanmaktadir (Celik, 2003). Diyabetli
kisilerin yasam kalitesinin iyilestirilmesi ve
hem akut hem de kronik sonuglarin
Onlenmesi  krittk O6nem  tasimaktadir
(Akaltun ve Ersin, 2016). Yasam kalitesini
artirmak ve komplikasyonlarin ortaya
c¢ikmasint Onlemek icin diyabet kontrol
altina alinmalidir. Diyabetli hastalar kendi
bakimima katilmalidir. Abdullah ve ark.
larina (2014) gore, bu kisiler rutin kontrol
ve muayenelerden gegmeli, diyabet
konusunda egitilmeli, 1ilaclarin1 uygun
sekilde ve diizenli olarak kullanmali, kan
sekerlerini evde kontrol etmeli, saglikli
beslenme aligkanliklar1 edinmeli ve sik sik
egzersiz yapmalidir. Diabetes mellituslu
kisiler, hastaliktan = kaynaklanabilecek
komplikasyonlar1 onlemek veya ertelemek
icin yasamlart boyunca diyabetlerini
ellerinden geldigince kontrol edebilmeli ve
stirdiirebilmelidir (Daniel ve Messer, 2002).
Diabetli kisilerin bunu basarabilmeleri i¢in
miikemmel diyabet 6z yonetim becerilerine
sahip olmalar1 gerekir. Diabetes mellituslu
kisilerin  durumlarin1  kendi baglarina
yonetebilmeleri i¢in buna uyum saglamalari
gerekir (Ozcan, 1999). Diyabet ilerledikge
komplikasyonlar yasayan kisilerin biiyiik
cogunlugu, diyabetlerini kotii veya etkisiz
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bir sekilde yoneten ve gerekli 6z yonetim
becerilerinden yoksun olan kisilerdir.
Diyabetin bakimi ve tedavisi i¢in gerekli
olan 6z bakim faaliyetlerini gelistirmek ve
uygulamak ¢ok zor oldugundan, bireye
O0zgli 0z yOnetim becerilerinin yiiksek
diizeyde olmasi bu wuygulamalarin her
zaman siirdiiriilebilmesi i¢in ¢ok 6nemlidir
(Hielm ve ark., 2003). Diyabetle basa
¢ikmak i¢in hastanin kendi kendine bakim
verme becerilerinin gelistirilmesi, sagligina
ve kendi bakimi konusunda pozitif tutum
gostermesi onemlidir. Hastaliginin
kontroliiniin onemli oldugu ve
komplikasyonlardan korunmak ic¢in kendi
hastaligin1 yonetmesi gerektiginin farkina
varmast gerekir (Elkoca, 2010). Bu
calisgmanin amaci, diyabetli kisilerin
diyabet 6z yoOnetiminin, diyabetlerinden
kaynaklanan komplikasyon riski algilariyla
nasil iligkili oldugunu tespit etmektir.

2. Materyal ve Yontem

Arastirma  kesitsel ve tanimlayici
niteliktedir. En az 18 yasinda olan ve
calismaya katilmak i¢in onay veren 223
diyabetli kisi c¢aligmanin  Orneklemini
olusturmustur. Calismanin verileri bir
devlet hastanesinin diyabet polikliniginden
21 Kasim 2023 ile 18 Aralik 2023 tarihleri
arasinda yliz ylize anket seklinde
toplanmustir.

2.1. Veri toplama araclan

Diyabette Oz Yonetim Algis1 Skalas,
Diyabette Komplikasyonlara liskin Risk
Alg1 Olgegi, cinsiyet, yas, medeni durum,
egitim diizeyi, diyabet yili ve daha 6nce
diyabet egitimi almis olma Olcegi
caligmanin  verilerini  toplamak i¢in
kullanilan araglardir.

2.1.1. Diyabette 6z yonetim algis1 skalasi
(DOYAS)

Wallston ve arkadaslar1 (2007), 1995
yilinda Smith ve arkadaglar1 tarafindan
olusturulan "Algilanan Saglik Yeterliligi
Olgegi "ni temel alarak Diyabet Oz
Yonetim  Algist  Olgegini  (DOYAS)
olusturmuslardir. Bayindir-Cevik
tarafindan 2010 yilinda Tiirk¢eye cevrilen

Olgek,  kisinin  diyabetini  yOnetme
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konusundaki farkindaligin1 degerlendiren 8
maddelik 5'li Likert tipi bir 6l¢ektir. Orijinal
6l¢ekte Chronbach alfa i¢ tutarlilik katsayisi
0,83'tiir. Tiirk¢e uyarlama ¢alismasindaki i¢
tutarlilik katsayisi ise 0,76'dir. Olumsuz
yuklemli dort soru (1, 2, 6 ve 7. sorular) ters
cevrilerek puanlanmakta ve Olgekten
toplam puan elde edilmektedir. 5'li Likert
tipi Olgekte dort secenek bulunmaktadir:
Kesinlikle katilmiyorum igin 1, kararsizim
icin 2, katiltyorum igin 3 ve kesinlikle
katiliyorum icin 4. Bunun nedeni, olumsuz

yiklemli maddelere katilm oraninin
yiksek olmasiin  6Slgegin  etkililigini
azaltabilecek olmasidir. Olgekten

aliabilecek en diisiik puan 8, en yiiksek
puan ise 40't1r. Yiiksek puan, kiside diyabet
yonetimi farkindaliginin yiiksek oldugunu
gostermektedir. Bu ¢alismanin Chronbach
alfa katsayis1 0,753'tlir (Wallston ve ark.,
2007; Bayindir-Cevik ve Ozcan, 2020).

2.1.2. Diyabette komplikasyonlara iliskin
risk alg1 6lcegi (DKIRAO)

Diabetes mellitus hastalarinin
hastaliklarindan kaynaklanan
komplikasyonlarin gelisme riskini nasil
algiladiklarin1 6lgmek i¢in kullanilmistir.
Iki alt boyutu ve yirmi bes maddesi vardir.
1. Alt boyut riskler hakkinda bilgi, 2. Alt
boyut bilesik risk bilgisidir (kisisel
hastaliktan kaynaklanan risk, c¢evreden
kaynaklanan risk, iyimserlik ve endise).
Walker ve arkadaslar1 6lgegi ilk kez 2007
yilinda gelistirmiglerdir (Walker ve ark.,
2007). Olgegin Tiirkiye'deki gegerlilik ve
giivenilirlik calismasi Taskin ve arkadaslar
tarafindan gercgeklestirilmistir (Taskin ve
ark., 2018). Tim boyutlar ve boyutlar
icindeki  alt  boyutlar puan  i¢in
degerlendirilmektedir. ~ Yiiksek  puan,
diabetes mellituslu kisilerin komplikasyon
olasiliginin  yiiksek diizeyde farkinda
oldugunu ve yiiksek diizeyde komplikasyon
riski algisina sahip oldugunu
gostermektedir. Genel olarak, Tiirkce
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gegerlilik ve giivenilirlik caligmasinda
Olgegin cronbach alpha degeri 0,76 olarak
belirlenmistir. Olgegin bu arastirmadaki
Cronbach alfa degeri ise 0,81 olarak
belirlenmistir.

2.2. Veri analizi

Calismanin verilerini analiz etmek icin
IBM SPSS 26.0 istatistik yazilimi
kullanilmistir.  Tanimlayic1  istatistiksel
yontemlerin (ortalama, standart sapma,
frekans, yiizde) yanmi sira normal dagilim
gosteren verileri karsilastirmak i¢in Student
T testi, normal dagilim gostermeyen verileri
karsilastirmak igin ise Mann-Whitney U
testi kullanilmistir. Degiskenler arasindaki
korelasyon ~ Pearson ve  Spearman
korelasyon analizleri kullanilarak
degerlendirilmistir. Degiskenler arasindaki
korelasyonlar1 degerlendirmek i¢in ki-kare
testi kullanilmastir. Sonuglari
degerlendirmek icin %95 giiven araligi ve
p<0,05 anlamlilik diizeyi kullanilmistir.

2.3. Etik hususlar

XXX Etik Kurul Baskanligi 20 Kasim
2023 tarih ve 2023-09-71 sayili karar ile
etik kurul i¢in izin vermistir. Anketi
doldurmadan ve onay formunu
imzalamadan Once, calismaya katilanlar
katilimlar1 hakkinda bilgilendirilmistir.

3. Bulgular

Katilimeilarin kisisel verileri, DOYAS
toplam puan ve DKIRAO toplam puan
Tablo 1°de gosterilmistir. Bireylerin yasi
64,25+8,72, %86,1°1 evli, %54,7’si kadin,
%38,6’smin  lise mezunu, %62,8’inin
diyabet egitimi aldigi, ortalama diyabet
yilinin 8,68+2,78 oldugu, DOYAS toplam
puaninin  24,06+2,52  (orta  diizey),
DKIRAO alt boyutlarindan risk bilgisi
toplam puaninin 2,44+0,48 (orta diizeyin
tistl), bilesik risk bilgisi toplam puaninin
2,58+0,26 (orta diizey) oldugu tespit
edilmistir (Tablo 1).
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Tablo 1. Katilimcilarm Kisisel Verileri, DOYAS Toplam Puan ve DKIRAO Toplam Puan (n=223)

n %
Yas (ortalama) 64,25+8,72
Medeni durum
Bekar 31 13,9
Evli 192 86,1
Cinsiyet
Kadin 122 54,7
Erkek 101 45,3
Egitim diizeyi
Okur yazar 44 19,7
[Ikdgretim mezunu 81 36,3
Lise mezunu 86 38,6
Universite mezunu 12 5,4
Daha once diyabet egitimi alma durumu
Egitim ald1 140 62,8
Egitim almad1 83 37,2
Diyabet y1l1 (ortalama) 8,68+2,78
DOYAS toplam puan (ortalama) 24,06+2,52 (min 8-max 40 puan)
Risk bilgisi toplam puan (ortalama) 2,44+0,48 (min 0- max 3 puan)
Bilesik risk bilgisi toplam puan (ortalama) 2,58+0,26 (min 1- max 4,40 puan)
Endise toplam puan (ortalama) 3,02+0,55 (min 1- max 4 puan)
Iyimserlik toplam puan (ortalama) 1,45+0,54 (min 1- max 4 puan)
Kisisel hastahk riski toplam puan 2,64+0,34 (min 1- max 5 puan)
(ortalama)
Cevresel risk toplam puan (ortalama) 3,2140,53 (min 1- max 4 puan)

Tanimlayici istatistiksel yontemler (ortalama, standart sapma, frekans, yiizde)

Bireylerin kisisel 6zellikleri ile DOYAS,
risk bilgisi ve bilesik risk bilgisi arasindaki
iliski Tablo 2°de gosterilmistir. DOYAS ile
daha Once diyabet egitimi alma durumu

Tablo 2. Katilimeilarin Kisisel Ozellikleri ile DOYAS ve DKIRAO Toplam Puanlar1 Arasindaki liski

yiksek bulunmustur.

(n=320)
. . Lo Bilesik risk
DOYgSatr? plam P tspljlgn? I;)?leln p bilgi‘s)iu?r?lam p

Cinsiyet

Kadin 23,91+2,38 2,44+0,49 2,59+0,27

Erkek 24,2542,68 0322 2,4340,46 0,955 2,56+0,24 0:420
Yas

264 24,05+2,77 2,46:0,49 2,56=0,22

<64 24,08+2,20 0,930 2,40+0,45 0,372 2,61=0,30 0178
Medeni durum

Evli 24,02:+2,48 2,45+0,46 2,58+0,26 0,481

Bekar 24,35+2,79 0,489 2,370,55 0422 2,55+0,29
Diyabet yili

28 23,90+2,64 2,43+0,50 2,58+0,27

<8 24,5342,11 0109 2,45+0,41 0783 2,58+0,25 0,834
Daha 6nce diyabet egitimi alma durumu

Egitim aldi 23674247 2.48+0.43 2,60+0,24

Egitim almadi 24,7242 49 0,003 2,36+0,54 0.071 2,55+0,29 0139

Tanimlayici istatistiksel yontemler (ortalama, standart sapma), Student T test, Mann-Whitney U test
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arasinda anlamli iliski tespit edilmistir
(p<0,05). Daha &nceden diyabet egitimi
alanlarn  DOYAS toplam puam1 daha
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Bireylerin yas, diyabet siiresi, DOYAS,
risk bilgisi toplam puan ve bilesik risk
bilgisi toplam puani arasinda korelasyon
Tablo 3’te gosterilmektedir. Bireylerin yas,

diyabet siiresi, DOYAS, risk bilgisi toplam
puan ve bilesik risk bilgisi toplam puani
arasinda anlamli iligki bulunamamistir
(p>0,05).

Tablo 3. Bireylerin Yas, Diyabet Siiresi, DOYAS Toplam Puan, Risk Bilgisi ve Bilesik Risk Bilgisi

Toplam Puan Arasindaki Korelasyon

DOYAS Risk bilgisi Bilesik risk bilgisi
r -0,020 -0,058 -0,091
Yas
p 0,768 0,387 0,174
Diyabet siiresi r -0,117 -0,055 -0,003
p 0,080 0,417 0,970
- r 1 0,027 -0,008
DOYAS p - 0,694 0,908
Pearson and Spearman correlation analysis
4. Tartisma ortalamast  61,73£10,94°dir.  Bireylerin
Diyabet Ozyonetimi, bireylerin yaginin  ¢alisma  sonucunu etkilemis

sagliklarimi en 1iyi sekilde korumak ve
yasam kalitelerini artirmak adina 6nemli bir
stirectir. Diyabet egitimi, bu siirecin temel
taglarindan biridir. Diyabetle yasayan
kisilere sunulan egitim, kan sekeri kontrolii,
beslenme aligkanliklari, egzersiz rutinleri
ve ila¢ kullanimi gibi konularda bilinci
artirarak bireylerin daha etkili bir sekilde
kendi sagliklarmi ydnetmelerine yardimci
olur. Egitim, diyabetin neden oldugu
komplikasyon riskini azaltmak, giinliik
yasantty1 kolaylastirmak ve saglikli bir
yasam tarzini1 benimsemek adina 6nemli bir
aractir. Bu sayede bireyler, diyabetle basa
cikarken daha bilingli ve gii¢lii bir yaklagim
gelistirirler (Walker ve ark., 2007; Wallston
ve ark., 2007). Luo ve ark. (2015) diyabet
egitiminin diyabet OzyOnetimi {izerine
olumlu sonuglart oldugunu bulmustur.
Rashidi ve Kiskag¢’in (2023) yapmis oldugu
calismada DOYAS 30,69+2,65 (orta diizey)
tespit edilmistir. Bu c¢alismada DOYAS
puani 24,06+2,52 (orta diizey)
bulunmustur. Bu c¢alismanin sonucunun
literatiir sonucundan daha diisiik oldugu
goriilmektedir. Literatiir ve bu calisma
sonucunda yas azaldikca DOYAS puaninin
yukseldigi goriilmektedir. Bu calisma
sonucunda katilimcilarin yas ortalamasi
64,25+8,72 iken, Rashidi ve Kiskag (2023)
calismasina  katilan  bireylerin  yas
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olabilecegini sdyleyebiliriz. Bu calismada
bireylerin yas, diyabet siiresi ile DOYAS
toplam puani arasinda anlamli iliski
bulunamazken (p>0,05), daha O©nceden
diyabet egitimi alma durumu ile DOYAS
toplam puanit arasinda anlaml iliski
bulunmustur (p<0,05). Ancak diyabet
egitimi almayanlarm DOYAS puaninin
daha yiiksek oldugu goriilmektedir. Bu
sonu¢ da literatiir bilgisi ile ayni degildir.
Diyabetli bireylerin daha O6nceden almis
olduklar1 diyabet egitiminin ig¢eriginin ya da
stiresinin yeterli olmadig1 disiiniilebilir.
Diyabet, uzun vadeli yiiksek kan sekeri
seviyelerine baglh olarak gesitli
komplikasyonlara yol acabilen bir saglik
durumudur. Diyabet komplikasyon riski,
bireyin kan sekeri kontroliinii siirdiirme
yetenegi, genetik faktorler, yas, yasam tarzi
ve tedavi uyumu gibi bir¢ok faktore bagl
olarak degisiklik gosterebilir. Bu nedenle,
bireyler diyabetle yasarken diizenli olarak
saglik kontrollerine katilmali, kan sekeri
seviyelerini diizenli olarak izlemeli, saglikli
bir yasam tarzin1 siirdirmeli ve tedavi
planlarina uymalidirlar. Risk algisinin
artirilmast  ve  bu komplikasyonlardan
korunmak i¢in etkili 6nlemler alinmasi,
bireylerin diyabet yonetimini
tyilestirmelerine ve daha saglikli bir yasam
siirmelerine yardime1 olabilir (Ozgiil ve
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Yanik, 2016). Aytemur ve Vardar (2022)
yapmis olduklar1 ¢aligmalarinda bireylerin
komplikasyon risk algilar1 yiikseldikce
diyabet 6z-yonetimlerinde artis oldugunu
bulmuslardir. Bu c¢alismada DOYAS ile
DKIRAO (risk bilgisi ve bilesik risk bilgisi)
arasinda anlamli iliski bulunamasa da
(p>0,05) (Tablo 3), DOYAS ile risk bilgisi
arasinda pozitif, bilesik risk bilgisi arasinda
negatif korelasyon oldugu goriilmektedir.
Bireyin risk bilgisi arttkca DOYAS da
artmaktadir. Bu sonu¢ Aytemur ve Vardar
(2022)’mm sonucu ile paraleldir. Ancak
bilesik risk bilgisi artarken DOYAS’ nin
azaldig bu calisma sonucundan
goriilmektedir. Bunun nedeninin bilesik
risk algis1 alt boyutundan endisenin ve
iyimserligin sonucu etkilemis olabilecegi
distiniilmektedir. Bu c¢alisma sonucunda
endisenin yiiksek oldugu (3,02+0,55),
iyimserligin  diisiik oldugu (1,45+0,54)
goriilmektedir (Tablo 1). Bireylerin yas ve
diyabet siiresi ile DOYAS, risk algis1 ve
bilesik risk algis1 arasinda anlamli olmasa
da negatif korelasyon oldugu goriilmektedir
(Tablo 3). Yas ve diyabet siiresi azaldik¢a
DOYAS, risk algis1 ve bilesik risk algisi
artmaktadir. Bu sonucun da literatiir
bilgisini destekledigi gorlilmektedir
(Rashidi ve Kiskag, 2023). Arastirmalar,
yas ve diyabet siiresinin, bireylerin
diyabetle basa ¢ikma yetenekleri ve saglik
durumlar1 hakkindaki algilarin1  6nemli
Ol¢iide etkiledigini ortaya koymaktadir.
Yasin ilerlemesi ve diyabet siiresinin uzun
olmasi, bireylerin diyabet GzyOnetimi
algisint ve diyabet komplikasyon riski
algisini azaltabilir.

5. Sonuc¢

Sonug olarak, diyabetin
komplikasyonlarinin en aza indirilebilmesi
icin diyabet 6zyOnetim algisinin ve diyabet
komplikasyonlar1 risk algisinin yiiksek
olmast gerekmektedir. Diyabet 6zyonetim
algist ve diyabet komplikasyonlar1 risk
algisiin, bireyin almis olduklart egitim,
yas, diyabet siirelerinin, endisenin ve
tyimserligin etkili oldugu goriilmektedir.
Bagaril1 bir diyabet 6zyonetimin saglanmast
icin bireylere verilen diyabet egitiminin
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iceriginin, sliresinin ~ ve egitimin
tekrarlanma durumunun gbzden
gecirilmesi, belirli araliklarla bu egitimin
verilmesi, ayrica bireyin psiko-sosyal
acidan degerlendirilmesi ve endisesini
yonetebilmesi i¢in profesyonel destek
almasi agisindan yonlendirilmesi gerektigi
diistiniilmektedir.
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Ozet

Farkli kullanim alanlarina sahip karabugday (popiilasyon) bitkisinde, Ankara ekolojik kosullarinda ilkbaharda
degisik ekim zamanlarinin bazi morfolojik ve tarimsal parametreler {izerine etkisinin arastirilmasi ve uygun ekim
zamaninin belirlenmesi amaglanmigtir. Denemeler tesadiif bloklar1 dizayninda bes tekrarlamali olarak 2017-2019
yillarinda dogal sartlar altinda yiriitilmiistiir. Arastirma sonuglarina gore; Mart ay1 sonu ve Nisan ay1
baglangicinda yapilan ekimlerde karabugday bitkisi diisiik sicakliklardan zarar gérmiis ve bitkide ot verimleri
onemli oranda azalmistir. En diisiik yas ot verimi Mart ay1 sonunda (40.73 kg da™!) bulunurken en yiiksek Nisan
ay1 ortasindan sonra (381.83 kg da?) elde edilmistir. Erken ddnemdeki ekilislerde bitkinin zarar grmesi nedeniyle
bdlgede Nisan ay1 ortasindan sonra ekim yapilmasi 6nerilmektedir.

Anahtar Kelimeler: m2’deki bitki sayisi, sap uzunlugu, sap kalinligi, yas ve kuru ot verimi

The Effect of Different Sowing Dates on Some Morphological and Agronomic
Characteristics of Buckwheat (Fagopyrum esculentum)

Abstract

It was aimed to investigate the effect of different sowing times on some morphological and agricultural parameters
of buckwheat (population) plant, which has different uses, in spring under Ankara ecological conditions and to
determine the appropriate sowing time. The experiments were conducted in a randomised block design with five
replications in 2017-2019 under natural conditions. According to the results of the research; buckwheat plants
were damaged by low temperatures in late March and early April sowings and herbage yields decreased
significantly. The lowest green herb yield was obtained in late March (40.73 kg da™), the highest after mid-April
(381.83 kg dal). It is recommended to plant after mid-April in the region due to damage to the plant in early
plantings.

Keywords: number of plants per square meter, stem length, stem thickness, green and dry herbage yields
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1. Giris
Latince ismi Fagopyrum esculentum
olan, koseli bugday olarak bilinen

karabugday tek yillik, asya kdokenli ve
Kuzukulagigiller (Polygonaceae)
familyasina ait olup tahil benzeri bir
bitkidir, ancak tahil degildir, kimyasal
bilesimi ve benzer kullanim alanlar ile
tahillarla benzerlik gostermektedir.
Karabugdayin tahillardan farki ¢ift ¢enekli
(dikotiledon) olmasidir (Anonim, 2008). ilk
olarak Avrupa ve Kuzey Amerika’da
yetistirilen karabugday zamanla dogu ve

batida yayilim gostermis ve soguk
bolgelerde  de  kiiltiiri  yapilmaya
baslanmistir ~ (Koksal, 2017). Gida

endistrisinde 6nemli yeri olan karabugday
protein, vitaminler (B1, B2 ve E) ve mineral
maddelerce zengin bir besindir (Wei ve
ark., 2003; Tang, 2007). Karabugday1 diger
bitkilerden ayiran en 6nemli 6zelliklerinden
biri gliitensiz protein yapisina sahip
olmasidir. Bu nedenle glutene duyarh
¢oOlyak hastalar1 icin 6onem arz etmektedir
(Kan, 2011). Tiirkiye i¢in ¢ok yeni bir bitki
olmasiyla beraber insan beslenmesinin yani
sira bu bitkiden hayvan beslenmesinde de
yararlanilmaktadir.  Ozellikle — sigirlarin
beslenmesi i¢in uygun bir bitki oldugu
belirlenmistir. Karabugday ile beslenen siit
kecilerinde siitiin toplam fenolik icerigini
artirdigt  bildirilmektedir  (Er, 2018).
Bitkinin kuru otunun besin degerinin
genellikle yonca ve korunga harig
yetistiriciligi yapilan yem bitkilerine yakin
oldugu goriilmistir (Kara, 2014). Farkli
kulanim alanlarina sahip olan bitkinin, hizl1
gelismesi ve kisa vejetasyon siiresine sahip
olmast en 6nemli ozelliklerindendir. Kisa
siirede yetistirilebilmesi, ara iiriin elde
etmek icin bitkiye avantaj saglamaktadir.
Bitkinin vejetasyon siiresi yaklasik 10 hafta
kadardir. Dolayisiyla yilda 2 kez
yetistirilebilmesinin yaninda, soguk iklim
bolgelerinde yaz mevsiminde
yetistirilebilmektedir. Bu  ozelligi ile
sulanabilen yerlerde ara {irlin olarak
kullanilabilmektedir (Baburkova ve ark.,
1999). Bitkinin yetistirilmesinde ekim
nobetine uygun olmasi bir diger tarimsal
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avantajdir (Kan, 2011). Karabugday farkl
topraklarda yetisebilecek genis uyum
yetenegine sahiptir. Nemli ve serin iklim
goriilen yerleri seven bir bitkidir. Soguga
hassas  olan  karabugdaymn ilkbahar
donlarindan sonra ekilmesi Onerilmektedir
Ekim zamani bolgelere gore degismekle
beraber, ilkbahar ge¢ donlarindan sonra
ekim yapilmasi daha uygundur. Bitki dona
kars1 hassas oldugundan, donlu havalarda
Olmektedir. Ayrica ¢igeklenme doneminde
goriilen kuru hava ve yiiksek sicakliklar
bitkide negatif etki yapmaktadir (Acar,

2009). Bu c¢alisma Orta  Anadolu
Bolgesinde yazlik ekim yapilabilecek olan
karabugday  bitkisinin ~ Ankara ili
ekolojisinde ilkbaharda uygun ekim
zamaninin belirlenmesi amaciyla

yurltilmistir. Bu hedef dogrultusunda
kurulan denemeler tesadiif bloklarinda bes
tekerrlirlit ii¢ yil siiresince (2017-2018-
2019) kuru kosullarda siirdiirilmiis olup,
2018 yili ekimlerinde herhangi bir soguk
zarar1 tespit edilmediginden bu yil
degerlendirmeye alinmamistir. Aragtirmada
karabugdayda farkli ekim zamanlarinin bazi
morfolojik ve tarimsal Ozellikler {izerine
etkileri degerlendirilmistir.

2. Materyal ve Yontem

Arastirma Tarla  Bitkileri  Merkez
Arastirma Enstitiisii ¢iftliginde kuru sartlar
altinda 2017-2019 yillar1 arasinda ii¢ yil
boyunca ilkbahar doneminde uygun ekim
zamaninin  tespit  edilmesi  amaciyla
yiirtitiilmiistlir. Ancak 2018 y1l1 ekimlerinde
herhangi  bir soguk zarar1 tespit
edilmediginden sadece 2017 ve 2019 yillar1
degerlendirilmistir. Arastirmada Enstitii
stoklarinda bulunan karabugday
popiilasyonu materyal olarak kullanilarak,
[Ikbaharda Mart-Nisan-Mayis aylarinda iki
haftalik araliklarla dort farkli ekim zamani
denenmistir. 2017 yilinda 24 Mart, 7 Nisan,
21 Nisan ve 5 Mayis tarihlerinde ekimler
yapilirken 2019 yilinda 25 Mart, 8 Nisan,
22 Nisan ve 6 Mayis tarihlerinde ekimler
gerceklestirilmistir.  Denemeler tesadiif
bloklarinda bes tekerriirlii tesis edilmistir.

Bloklar aras1 uzaklik 2 m, parseller arasi
uzaklik 1 m birakilmistir. Parsel biiytikligu
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0.22mx 18 sirax 5m =20 m? dir. Ekimde
dekara 6 kg tohumluk kullanilmistir.
Aragtirmada farkli donemlerde ekilen
karabugday bitkisinde m?’deki bitki sayisi
(adet), sap uzunlugu (cm), sap kalinligi
(mm), yesil ve kuru ot verim (kg da%)
Ozellikleri  incelenmistir.  Denemelerin
yiiriitiildiigii Ikizce lokasyonunda 2017,
2018, 2019 ve uzun yillar (1950-2019)
toplam yagis miktarlar1 sirasiyla 229.8,
4394, 221.8 ve 323.4 mm’dir. Ortalama
sicaklik miktarlar1 ise 9.9, 11.7, 10.2 ve

10.9°C’dir. Orta Anadolu Bolgesinde
karabugday  bitkisi  soguga  hassas
oldugundan ilkbahar son donlarinin

goriildiigli Mart-Nisan aylarindaki sicaklik
degerleri 6nem arz etmektedir. 2017, 2018,
2019 ve uzun yillar Mart ay1 ortalama
sicaklik degerleri 5.2, 7.9, 5.0, 6.0 °C
olurken Nisan ay1 ortalama sicaklik
degerleri ise 8.1, 12.2, 7.9, 9.9 °C olmustur.
Bolgede 2018 yili sicaklik ortalamalar
uzun  yillar  ortalamasinin  iizerinde
gerceklesmistir. Bu nedenle 2018 yilinda
yapilan karabugday ekimlerinde herhangi
bir soguk zarar1 goriilmemistir. Ancak uzun
yillar  sicaklik  degerlerine  benzerlik
gosteren 2017 ve 2019 yillarinda soguk
zarar1 tespit edilmistir. Arastirmada bu
nedenle 2018 yili  degerlendirmeye
alinmamig, 2017 ve 2019 yillarinda elde
edilen veriler degerlendirilmistir (Anonim,
2020). Arastirma alanm toprak yapist killi-
tinl1, organik maddece (%1.60) fakir, fosfor
miktar1 (9.53 kg da?) iyi, potasyum (109.02
kg da!) fazla, tuzsuz (0.610 ds m™), kiregce
(%31.68) ¢ok zengin ve pH’s1 (7.66) orta
alkalidir (Anonim, 2016). Sonuglar farkli
ekim zamanlarinin karabugday bitkisinde
morfolojik ve tarimsal ozellikler lizerine
etkileri bakimindan iki ana baslik altinda ele

alimmistir.  Veriler  tesadiif  bloklar1
dizaynina gore varyans analizi ile
degerlendirilmis ve Onemliligi belirlenen
gruplarda, ortalamalar Asgari Onemli

Farklilik (LSD) testine tabi tutulmustur.

3. Bulgular ve Tartisma
3.1 Morfolojik ozellikler
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Farkli  ekim  zamanlarina  gore
karabugdayda, m?’deki bitki sayisi, sap
uzunlugu ve sap kalinlig1 ortalama degerleri
Tablo 1’de verilmistir. ilkbaharda farkli
ekim zamanlarinda ekilen Karabugday
bitkisinde m?’deki bitki sayisl
incelendiginde 2017, 2019 yillar1 ve birlesik
analiz sonuglarma gore %]l diizeyinde
onemli farklilik bulunmustur. 2017 yilinda
en diisik bitki sayis1 1. ve 2. ekim
zamanlarindan (sirasiyla 4.40 ve 16.20
adet), en yiliksek bitki sayis1 4. ekim
doneminden (142.80 adet) elde edilmistir.
Ortalama bitki sayis1 60.25 adet olarak
saptanmistir. 2019 yilinda ise en diisiik bitki
say1st 1. ekim zamaninda (16.40 adet) tespit
edilirken en yliksek bitki sayis1 2. 3. ve 4.
ekim donemlerinden (sirastyla 62.40, 74.60,
71.00 adet) elde edilmistir. Ortalama bitki
sayist 56.10 adet olarak bulunmustur.
Birlesik analiz sonuglarina gore ise m?’deki
en diisiik bitki sayis1 1. Donemde (10.40
adet), en yiiksek bitki sayis1 4. Donemde
(106.90 adet) saptanmustir. Ortalama bitki
sayist ise 58.18 adet olmustur (Tablo 1).
Elde ettigimiz m?’deki bitki sayilar1 Acar
(2011)’in Konya, Yavuz (2014)’tin Aydin,
Acar  (2019)’un  Eskisehir  ekolojik
sartlarinda yaptiklar1 ¢alismalar ile uyum
icerisindedir. Sap uzunlugu bakimindan da
2017, 2019 yillar1 ve birlesik analiz
sonuglarina gore %1 diizeyinde Onemli
farklilik bulunmustur. 2017 yilinda en
diisik sap uzunlugu 1. ve 4. ekimde
(swrastyla 39.66 ve 35.24 cm), en yiiksek sap
uzunlugu 2. ve 3. ekim zamanlarinda
(sirastyla 49.42 ve 47.48 cm) elde
edilmistir. Ortalama sap uzunlugu 42.95 cm
olarak saptanmistir. 2019 yilinda ise en
disik sap uzunlugu 4. ekim zamaninda
(36.36 cm) tespit edilirken en yiiksek sap
uzunlugu 3. ekim déneminden (57.74 cm)
elde edilmistir. Ortalama sap uzunlugu
44.23 cm olarak bulunmustur.

Birlesik analiz sonuglarina gore ise en
diisiik ana sap uzunlugu 1. ve 4. Dénemde
(strastyla 38.77 ve 35.80 cm), en yliksek ana
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sap uzunlugu 3. Donemde (52.61 cm)
saptanmistir. Ortalama sap uzunlugu ise
43.59 cm olmustur (Tablo 1). Elde ettigimiz
ana sap uzunlugu degerleri Kara ve
Gilrbiizer (2018) ile Arslan (2021)’in
belirttigi  smrlar  igerisindedir.  Acar
(2011y’in  sulu kosullarda yiiriittiikleri
caligmaya gore bitki boylar1 daha diisiik
bulunmustur. Biger ve Ozyazic1 (2020)’nin
elde ettiklerine ise yakin olmustur. Sap
kalinlig1 agisindan ise 2017 ve 2019 yillari
analiz sonuglarma gore %5 diizeyinde
onemli farklilik bulunurken birlesik analiz
sonuglar1 incelendiginde 6nemli bir farklilik
goriilmemistir. 2017 yilinda en diisiik sap
kalinlig1 4. ekim déneminde (4.44 mm), en

yiksek sap kalinhigt 1. ve 2. ekim
zamanlarinda (sirasiyla 5.63 ve 6.16 mm)
elde edilmistir. Ortalama sap kalinlig1 5.35
mm olarak saptanmistir. 2019 yilinda ise en
diistik sap kalinlig1 2. ekim zamaninda (3.24
mm) tespit edilirken en yliksek sap kalinlig
3. ve 4. ekim donemlerinden (sirastyla 4.15,
4.30 mm) elde edilmistir. Ortalama sap
kalinligit 3.88 mm olarak bulunmustur.
Birlesik analiz sonuglarina gore ise en
diistik, en yiiksek sap kalinliklar1 sirastyla 4.
(4.37 mm) ve 1. (472 mm) ekimde
olmustur. Ortalama sap kalinligi 4.61
mm’dir (Tablo 1). Ana sap kalinlig
verilerimiz Acar (2011) ile benzerlik
gostermektedir.

Tablo 1. Karabugdayda farkli ekim zamanlarinda 2017 ve 2019 yillart m?’deki bitki say1si, sap uzunlugu

ve kalinlig1 degerleri ile varyans analiz sonuglari

m?deki Bitki Say1st (adet) Sap Uzunlugu (cm) Sap Kalinlig1 (mm)
Ekim Zamani

2017 2019 Birlesik 2017 2019 Birlesik 2017 2019 Birlesik
1(24,25Mart) 4.40c 16.40b 10.40d 39.66b 37.89bc 38.77c 563a 3.80ab  4.72
2 (7, 8 Nisan) 16.20c 62.40a 39.30c 4942a 44.92D 4717b 6.16a 3.24b 4.70
3(21,22 Nisan) 77.60b  7460a 76.10b 4748a 57.74a 526l1a 5.16ab 4.15a 4.66
4 (5, 6 Mayis) 142.80a 71.00a 106.90a 3524b 36.36¢C 3580c 4.44b 430a 4.37
Ortalama 60.25 56.10 58.18 42.95 44.23 43.59 5.35 3.88 4.61
Flekim zamann(0.05) ~ 142.36**  37.04** 147.77**  9.14**  17.13** 22.86** 4.85* 4.36* 0.66
Fyiny0.05) 143 0.63 54.,32**
F (yi1*ekim zamam)(0.05) 51.07** 3.96* 8.72**
A.OF. 005 16.45 13.65 41548,00 6.78 7.26 4.70 1.02 0.69 0.58
D.K. (%) 19.82 17.66 18.86 11.45 11.91 11.69 13.83 12.96 13.71

* %5 diizeyinde onemli, ** %1 diizeyinde 6nemli

3.2 Tarmmsal ozellikler

Degisen ekim zamanlarinda karabugday
bitkisinde yas ve kuru ot ortalama degerleri
Tablo 2’de verilmigtir. Farkli ekim
donemlerinde karabugdayda yas ot verim
sonuclarina bakildigi zaman 2017, 2019
yillar1 ve birlesik analiz sonuglarina gore
%1 diizeyinde Onemli farklilik
bulunmustur. 2017 yilinda en diisiik yas ot
verimi 1. ekimden (45.47 kg dal), en fazla
yas ot verimi 3. ekimden (394.47 kg da?)
elde edilmistir. Ortalama yas ot verimi
256.73 kg da’ olarak saptanmustir. 2019
yilinda ise en diisiik yas ot verimi 1. ekim
zamaninda (36.00 kg da) tespit edilirken
en yiikksek yas ot verimi 3. ve 4. ekim
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donemlerinde (sirasiyla 369.20 ve 407.70
kg da?l) belirlenmistir. Ortalama yas ot
verimi 232.09 kg da? olarak bulunmustur.
Birlesik analiz sonuclarinda ise en diisiik
yas ot verimi 1. Ekimde (40.73 kg da®) , en
yiiksek yas ot verimi 3. Ekimde (381.83 kg
dal) saptanmistir. Ortalama yas ot verimi
ise 244.41 kg da olmustur (Tablo 2). Iklim
ve toprak sartlarmin etkili oldugu yas ot
verimleri Arslan (2021)’in Bursa sulu
sartlarinda yaptig1 ¢alismadan daha diisiik
olmustur. Alkay ve Kokten (2020)’nin
Bingol kosullarinda elde ettigi verimlerle
benzerdir. Kuru ot verimleri incelendiginde
2017, 2019 wyillarn1 ve birlesik analiz
sonuclarina gore %1 diizeyinde Onemli



Uygun ve Efe

farklilik bulunmustur. 2017 yilinda en
diisiik kuru ot verimi 1. ekimden (8.50 kg
da), en fazla yas ot verimi 2. 3. ve 4. ekim
donemlerinde (sirasiyla 66.39, 74.18, 64.19
kg dal) elde edilmistir. Ortalama kuru ot
verimi 53.32 kg da? olarak saptanmustir.
2019 yilinda en diisiik kuru ot verimi 1.
ekim zamaninda (9.00 kg dal) tespit
edilirken en fazla 3. ve 4. ekim
donemlerinde (sirasiyla 92.30 ve 101.93 kg

da) bulunmustur. Ortalama kuru ot verimi
58.02 kg da* olarak bulunmustur. Birlesik
analiz sonuglarina gore de en diisiik kuru ot
1. Ekim déneminde (8.75 kg da™l), en fazla
3. ve 4. Ekim zamanlarinda (sirasiyla 83.24,
83.06 kg da) saptanmustir. Ortalama kuru
ot ise 55.67 kg da’ olmustur (Tablo 2).
Kuru ot verimleri Kara (2014)’nin Isparta
sartlarindaki ¢aligmasindan daha diisiiktiir.
Alkay ve Kokten (2020) ile yakindir.

Tablo 2. Karabugdayda farkli ekim zamanlarinda 2017 ve 2019 yillar1 yas ve kuru ot verim degerleri

ile varyans analiz sonuglari

Yas Ot Verimi (kg da™)

Kuru Ot Verimi (kg da)

Ekim Zamani

2017 2019 Birlesik 2017 2019 Birlesik

1 (24, 25 Mart) 4547d 36.00 ¢ 40.73d 8.50b 9.00c 8.75¢

2 (7, 8 Nisan) 332.87b 115.45b 224.16 ¢ 66.39 a 28.86 b 47.63 Db

3(21, 22 Nisan) 394.47a 369.20 a 381.83a 7418 a 92.30a 83.24a

4 (5, 6 Mayis) 25413 c 407.70 a 330.92 b 64.19a 101.93 a 83.06 a

Ortalama 256.73 232.09 24441 53.32 58.02 55.67

F(ekim zaman1)(0.05) 63.38** 88.28** 121.52** 43.03** 88.28** 111.47**

Fyiy0.05) 3.24 1.96

F (yi1*ekim zamam)(0.05) 30.78** 22.67**

A.O.F. (005 58.87 60.38 39.94 14.18 15.10 9.81

D.K. (%) 16.64 18.88 17.71 19.30 18.88 19.09

* %5 diizeyinde onemli, ** %1 diizeyinde 6nemli
4. Sonug¢ Cikar Catismasi1 Beyani

Dogal yagislara bagli olarak farkl Tim yazarlar, bu ¢alisma i¢in herhangi

donemlerde ekilen Karabugday bitkisinde bir c¢ikar c¢atismasi olmadigim1 beyan
ekim zamanlari morfolojik ve tarimsal etmektedir.
parametreleri onemli oranda etkilemistir.
Mart ay1 sonu ve Nisan ay1 baslangicinda Kaynaklar
yapilan ekimlerde m?’deki bitki sayisi, sap Acar, R., 2009. Karabugday (koseli
uzunlugu, yas ve kuru ot degerlerinin bugday)’in tarrmi. Konya Ticaret

azaldig1 tespit edilmistir. Bu donemlerde
yapilan ekimlerde karabugday bitkisi diisiik
sicakliklardan otiiri zarar gormiistiir. Bu
nedenle bolgede Nisan ay1 ortasindan sonra
ekim yapilmasi tavsiye edilmektedir.

Yazarlarin Katki Beyami

Yazarlar  makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarin ve
onayladiklarini beyan etmektedirler.

62

Borsast Dergisi, 31:30-37.
Acar, R., Glines, A., Gummadov, N., Topal,

I., 2011. Farkli bitki sikliklarinin
karabugday’da (Fagopyrum esculentum
Moench.) verim ve bazi verim

unsurlarina etkisi. Selcuk Tarim ve Gida
Bilimleri Dergisi, 25(3): 47-51.

Acar, O., 2019. Karabugday cesitlerinde
farkli ekim zamanlarinin verim ve verim
Ogeleri tlizerine etkisi. Yiiksek Lisans
Tezi, Ankara Universitesi, Fen Bilimleri
Enstitiisii, Ankara.



Uygun ve Efe

Alkay, R., Kokten, K. 2020. Bingol
kosullarinda karabugday cesitlerinde
ekim zamaninin ot verimi ve Kkalitesi
lizerine etkileri. Tiirk Doga ve Fen
Dergisi, 9(1): 29-34.

Anonim, 2008. Buckwheat.
(http://en.wikipedia.org/wiki/buckwheat
(Erisim tarihi: 24.06.2008).

Anonim 2016. Toprak Analiz Sonuglari.
Toprak Giibre ve Su Kaynaklar1t Merkez
Arastirma Enstitiisii Midiirligi. Ankara.

Anonim, 2020. Iklim Verileri. Meteoroloji
Genel Midiirligii. Ankara.

Arslan, O. 2021. Farkli ekim zamanlar1 ve
hasat donemlerinin Bursa ekolojik
kosullarinda yetistirilen karabugdayin
(Fagopyrum esculentum Moench.) ot
verimi ve kalite tizerine etkisi. Yiiksek
Lisans Tezi, Bursa Uludag Universitesi,
Fen Bilimleri Enstitiisii, Bursa.

Baburkova, M., Valinova, J. Ve Moundry,
J., 1999. Influence of nitrogen fertilizer
application on yield and chemical
composition of buckwheat seeds. Series
of Crop Science, 16:35-40.

Bicer, A., Ozyazici, G., 2020. Ikinci iiriin
olarak yetistirilen karabugday
(Fagopyrum esculentum Moench.)’da
vermikompost dozlarinin verim ve bazi
kalite Ozelliklerine etkisi. Euroasia
Journal of Mathematics, Engineering,
Natural & Medical Sciences, 7(9): 273-
287.

Er, M., 2018. Karabugday bitkisinin kuru
otu ya da silajinin besin degeri ile siit
kegilerinde siit verimine etkilerinin
belirlenmesi. Yiiksek Lisans Tezi, Aydin
Adnan Menderes Universitesi, Fen
Bilimleri Enstitiisii, Aydm.

Kan, A., 2011. Konya ekolojik kosullarinda
yetistirilen karabugdayin (Fagopyrum
esculentum  Moench) bazi  Kkalite
Ozelliklerinin arastirilmasi. Selcuk Tarim
ve Gida Bilimleri Dergisi, 25 (4), 66-70.

Kara, N. 2014. Yield and mineral nutrition
content of buckwheat (Fagopyrum
esculentum Moench): the effect of
harvest times. Sileyman  Demirel
Universitesi Ziraat Fakiiltesi Dergisi,
9(1):85-94.

Kara, N., Yiiksel, O., 2014. Karabugday1
hayvan yemi olarak kullanabilir miyiz?.
Tiirk Tarim ve Doga Bilimleri Dergisi,
1(3): 295-300.

Kara, N., Giirbiizer, G. 2018. Karabugdayin
yazlik olarak Isparta dogal yagis
kosullarinda farkli ekim zamanlarinda
yetistirilme olanaklarinin aragtirilmasi.
Tiirk Taruim — Gida Bilim ve Teknoloji
Dergisi, 6(1): 46-50.

Koksal, §., 2017. Yozgat sartlarinda
karabugday  yetistiriciligi.  Yiksek
Lisans Tezi, Yozgat Bozok Universitesi,
Fen Bilimleri Enstitiisii, Yozgat.

Tang, C.H, 2007. Thermal properties of
buckwheat proteins as related to their
lipid contents. Food  Research
Inernational, 40(3): 381-387.

Wei, Ym., Hu, Xz., Zhang, Gg., Ouyang,
S.h., 2003. Studies on the amino acid and
mineral content of buckwheat protein
fractions. Food/Nahrung, 47(2): 114-6.

Yavuz, H. 2014. Aydin ekolojik
kosullarinda farkli ekim sikliginin
karabugday’da (Fagopyrum esculentum
Moench.) verim ve baz1 Kkalite
Ozelliklerine etkisi. Yiiksek Lisans Tezi,
Aydin Adnan Menderes Universitesi,
Fen Bilimleri Enstitiisii, Aydin.

Auf Sekli: Uygun, S., Efe, B., 2024. Farkli Ekim Zamanlarinin Karabugdayda (Fagopyrum
esculentum) Baz1 Morfolojik ve Tarimsal Ozellikler Uzerine Etkisi. MAS Uygulamal: Bilimler

Dergisi, 9(1): 58-63.

DOI: http://dx.doi.org/10.5281/zen0odo.10619409.

To Cite: Uygun, S., Efe, B., 2024. The Effect of Different Sowing Dates on Some
Morphological and Agronomic Characteristics of Buckwheat (Fagopyrum esculentum). MAS

Journal of Applied Sciences, 9(1): 58-63.

DOI: http://dx.doi.org/10.5281/zen0od0.10619409.




MAS JAPS 9(1): 64-74, 2024

- lournal of Applied sciences
- Uygulamali Bilimler Dergisi

DOI: http://dx.doi.org/10.5281/zenodo.10622761 &)

Hemgsirelik Ogrencilerinin Palyatif Bakimda Manevi Destek Algilar1 ve Manevi Destek
Algilari ile Tligkili Faktorlerin Incelenmesi
Hamdiye ARDA SURUCU™ ™| Altun BAKSI?"™ | Tflknur COBAN?
Dicle Universitesi, Atatiirk Saglik Bilimleri Fakiiltesi, Hemsirelik Boliimii, Diyarbakir
2Siileyman Demirel Universitesi, Saglhk Bilimleri Fakiiltesi, Hemgirelik Boliimii, Isparta
3Kelkit Devlet Hastanesi, Acil Servis, Glimiishane
*Sorumlu yazar (Corresponding author): altun.baksi@hotmail.com

Gelis Tarihi (Received): 15.11.2023 Kabul Tarihi (Accepted): 20.12.2023

Ozet

Palyatif bakimin bir par¢asinin manevi bakim oldugu fakat cogunlukla saglik ekibi iiyelerince bireyin manevi
bakim yoniiniin ihmal edildigi belirtilmektedir. Bu arastirmanin amaci; hemsirelik 6grencilerinin palyatif bakimda
manevi destek algilar1 ve manevi destek algilart ile iligkili faktdrlerin incelenmesidir. Arastirma tanimlayici tiptedir
ve 6rneklemini 110 6grenci olugturmustur. Aragtirma, bir saglik yiiksekokulu tigiincii ve dordiincii sinif hemgirelik
ogrencilerinde 1-15 Haziran 2019 tarihleri arasinda yiriitiilmiistiir. Arastirma verileri; literatiir dogrultusunda
olusturulan veri formu ve “Manevi Destek Algist Olgegi” kullanilarak toplanmistir. Arastirmanin yapilabilmesi
i¢cin kurumdan ve 6grencilerden izin alinmistir. Hemsirelik 6grencilerinin %63.6°s1 kadin ve %50.9u tigiincii siif
ogrencisidir. Ogrencilerin %64.5’i manevi bakim kavramini duydugunu, %38.2°si manevi bakim ile ilgili ders
aldigini, %89.1°1 palyatif bakimda manevi bakim uygulamalarinin énemli oldugunu ve %34.51 palyatif bakimda
manevi bakimin kismen verildigini belirtmistir. Hemsirelik 6grencilerinin palyatif bakimda manevi destek algist
puan ortalamas1 50.38+9.75dir. Ogrencilerin palyatif bakimda manevi destek algisi iizerinde 6grenim gordiigii
smif ve psikolojik/ruhsal agidan rahatlamak i¢in herhangi bir yonelisin olma durumu agisindan istatistiksel olarak
anlaml diizeyde fark oldugu saptanmistir (p<0.05). Hemsirelik 6grencilerinin manevi destek algisi puan
ortalamasinin yiiksek diizeyde oldugu belirlenmistir. Palyatif bakim veren saglik ¢alisanlarinin hastalarin manevi
bakim gereksinimlerini karsilamalari i¢in uygun ortam olugturulmalidir.

Anahtar Kelimeler: Palyatif bakim, manevi destek algisi, hemsirelik 6grencisi, hemsirelik

Examination of Nursing Students' Perception of Spiritual Support in Palliative Care
and Factors Associated with Spiritual Support Perception

Abstract

It is stated that a part of palliative care is spiritual care, but the spiritual care aspect of the individual is often
neglected by the healthcare team members. The aim of this study is to examine nursing students' perception of
spiritual support and the factors associated with their perception of spiritual support in palliative care. The study
is a descriptive study and its sample consists of 110 students. It was carried out with third and fourth grade nursing
students in a health high school between June 1t and 15%, 2019 and necessary permissions were obtained. Study
data were collected using a data form which was developed in line with the literature and the “Spirituality Support
Perception Scale”. Permission was obtained from the institution and the students to conduct the research. 63.6%
of nursing students are female and 50.9% are third year students. 64.5% of the students stated that they had heard
of the concept of spiritual care, 38.2% had taken lesson on spiritual care, 89.1% stated that spiritual care practices
were important in palliative care, and 34.5% stated that spiritual care was partially provided in palliative care. The
average score of nursing students' perception of spiritual support in palliative care is 50.38+9.75. It was determined
that there was a statistically significant difference in the students' perception of spiritual support in palliative care
in terms of the class they were studying in and the presence of any activity for psychological/spiritual relief
(p<0.05). It was determined that the nursing students had a higher score average of spirituality support perception.
It is necessary to create an appropriate environment for healthcare professionals who provide palliative care in
order to meet spirituality support needs of the patients.

Keywords: Palliative care, perception of spiritual support, nursing student, nursing
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1. Giris

Diinya Saglik Orgiitii'ne gore palyatif
bakim; yasami tehdit eden bir hastaliga
bagli olarak ortaya c¢ikan problemlerle
karsilasan hasta ve ailede; basta agr1 olmak
tizere fiziksel, psikososyal ve spiritiiel
gereksinimlerin erken tanilama ve kusursuz
bir degerlendirme ile karsilanmasiyla;
yasam kalitesini gelistirmenin amaglandigi
bir yaklasimdir (Akgigek ve ark., 2013).
Palyatif bakimin hedefleri arasinda; hastada
gelisebilecek  semptomlarin  6nlenmesi,
yonetilmesi ve hastanin rahatlatilmasi
bulunmaktadir. Hastanin yasadigi sikintilar
psikososyal  ve manevi  kaynakl
olabilmesine karsin saglik personelleri
genellikle  hastalarin  rahatlatilmasinda
cogunlukla fiziksel semptomlara
yogunlasmaktadir ~ (Hermann,  2007).
Palyatif bakim ne sadece onkoloji
hastalariyla ne de etik ve iletisimde bir
alternatif alan olarak simirlandirilabilir.
Buradaki temel sorun, palyatif bakimin
nasil degerlendirildigi ve goriindiigiidiir
(Bag, 2012). Palyatif bakimda hastanin
degerleri ve tercihlerine saygi duymayi,
anlagilabilir ve acik bilgi saglamayi, karar
vermede otonomiyi korumay1 ve fiziksel
konfor ve emosyonel destek ihtiyaglarini
saglamay1 igeren hasta ve aile merkezli bir
yaklasim onemlidir (Akgigek ve ark., 2013).
Bir kisi oliim gercegi ile kars1 karsiya
kaldiginda bir takim manevi tepkiler
gelistirebilir. Bununla birlikte hayat: tehdit
altinda oldugunu diisiinen birey fiziksel
ithtiyaclar1 ile birlikte varolugsal kriz
yasayabilir ve bu durumun yo6netimi ancak
manevi ve psikolojik ihtiyaglarin g6z
oniinde bulunduruldugu biitiinciil bakim ile
¢oziilebilir (Edwards ve ark., 2010). Latince
kokenli “spiritus” kelimesinden tiiretilmis

oldugu wvurgulanan spiritualite, “nefes
almak” ve “canli olmak” anlamlarina
gelmektedir.  Spiritualite  (Maneviyat);

bireyin kendisini, diger bireylerle iliskisini,
evrendeki yerini ve hayatin anlamini
anlama gayesi ile beraber hayat boyunca
elde edilen bilgilerin bir sonucudur. Ayrica
maneviyat bir bas etme siireci olarakta
tanimlanmaktadir (Karasu, 2020).
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Maneviyatin dinin ilk bileseni olarak
sayildig1 ancak genis yelpazesi nedeniyle
dini uygulamalar ve inanclarla
sinirlandirilamayacagi  vurgulanmaktadir
(Karasu, 2020). Manevi boyutlarin, giiglii
dini inang¢lar1 olmayan bireylerde de mevcut
oldugu belirtilmistir. Manevi deger ve
inanglarin bir giice veya bir varliga inancin
cok oOtesinde bir durum oldugu oliim,
hastalik, saglik, giinah, 6liim sonrasi yasam,
baskalarma karsi sorumluluk, merhamet,
empati, baglilik, var olma, inang, amag,
imit gibi konulardaki inanclar1 kapsadigi
bildirilmektedir (Ercan ve ark., 2018).
Bireyin iyilik halinde olmasi i¢in fiziksel,
ruhsal ve sosyal sagliginin yan1 sira manevi
sagligi da onemlidir. Palyatif bakimin bir
parcasinin manevi bakim oldugu fakat
cogunlukla saglik ekibi iiyelerince bireyin
manevi bakim yoniiniin ihmal edildigi
belirtilmektedir. Bireyin manevi boyutunu
ve gereksinimlerini tanilamak hemsirelik
tanilamasinin temelini olusturur (Midilli ve
ark., 2017). Guniimiizde fiziksel ve
psikososyal boyutun iistinde ve var
olmanin daha o6tesinde bir boyut olan
manevi boyuta yonelik hemsirelik bakimi
onem kazanmistir. Maneviyat ve manevi
bakim konusunda yiiriitiilen hemsirelik
arastirmalarinda, hemsirelerin, hastalarin

manevi gereksinimlerinin farkinda
olduklar1  ancak ¢ok azinin  bu
gereksinimlere yonelik manevi bakim

verdigi saptanmistir (Pour ve Ozvurmaz,
2017). Yapilan arastirmalarda hemsirelik
ogrencilerinde maneviyat algilarmi
etkileyen pek cok faktoriin “cinsiyeti, gelir
diizeyi, uzun siire yasadig yer, aile yapist,
Ogrenim gordiigii smif;  maneviyat ve
manevi bakimi bilme, ders igeriginde
manevi bakim egitimi alma, klinik
uygulamalarda manevi bakimi uygulama,
manevi bakimi fiziksel bakim kadar gerekli
gbrme ve manevi bakim saglama
konusunda kendilerini yeterli gdrme
durumu” oldugu vurgulanmaktadir (Cruz ve
ark., 2017; Cetintas ve ark., 2021; Kobya ve
ark., 2019; Wu ve ark., 2012). Yapilan
baska bir arastirmada, 6grenci hemsirelerin
maneviyat ve manevi bakima iliskin algiya
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sahip olduklar1 fakat bu konudaki
bilgilerinin yeterli diizeyde olmadigi ve
egitimin gerekli oldugu vurgulanmistir
(Celik ve ark., 2016). Literatiirde hemsirelik
ogrencilerinin palyatif bakimda manevi
destek algilarinin incelendigi herhangi bir
arastirmaya ulasilamamastir. Bu
arastirmada gelecegin hemsire adaylar1 olan
licincii ve dordiincii smif hemsirelik
Ogrencilerinin palyatif bakimda manevi
bakim algilarinin incelenmesi ile literatiire
katki saglanacagi disiiniilmektedir. Bu
dogrultuda arastirmanin amaci; hemsirelik
Ogrencilerinin palyatif bakimda manevi
destek algis1 ve manevi destek algilar ile
iliskili faktorlerin incelenmesidir.

2. Yontem
2.1. Arastirmanin tipi
Tanimlayici bir arastirmadir.

2.2. Arastirmanin yeri ve zamani

Arastirma, Tiirkiye’nin glineydogusunda
bir  devlet  iniversitesinin  saglk
yiiksekokulunun 3. ve 4. smif hemsirelik
ogrencilerinde 1-15 Haziran 2019 tarihleri
arasinda  yiritilmistir.  Arastirmanin
evrenini arastirmanin yuriitildiigii tarihte
ticlincli ve dordiincii siifta 6grenim goren
Ogrenciler olusturmustur. Aragtirma
orneklemini, arastirmaya katilmaya goniillii
110 6grenci olusturmustur.

2.3. Veri toplama araglar
Arastirma verileri asagida verilen veri
toplama araglari ile toplanmustir.

2.3.1. Tanitic1 bilgi formu

Aragtirmacilar  tarafindan literatiir
dogrultusunda hazirlanan veri formu
ogrencilerin sosyo-demografik-mesleki

ozellikleri ve manevi bakim ile ilgili
sorulardan olusmaktadir. Formda; sosyo-
demografik (yas, cinsiyet, medeni durum,
ekonomik durum, en uzun yasadig1 yer, su
an kaldig1 yer, sinifi, akademik ortalama) ve
manevi bakim ile ilgili (manevi bakim
kavramini duyma, manevi bakim ile ilgili
ders alma, psikolojik/ruhsal  agidan
rahatlamak icin herhangi bir yoneliste
bulunma durumu, palyatif bakimda manevi
bakim uygulamalarinin 6nemi, palyatif
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bakim verilen hastalara yeterince manevi
bakim verilme durumu, palyatif bakim
verdigi bir hastanin maneviyati agisindan
dikkat edilen boyutlar, meslegi sevme
durumu, hemsire olmayi isteme durumu)
sorular yer almaktadir (Celik Ince ve Utas
Akhan, 2016; Midilli ve ark., 2017; Sulu
Ugurlu, 2014).

2.3.2. Manevi destek algisi dlgegi

Olgek, Kavas ve Kavas (2014) tarafindan
doktor, ebe ve hemsirelerin manevi destek
konusundaki fikirlerini belirlemek amaciyla
gelistirilmistir. Olgek, 15 madde ve tek
boyuttan olusmaktadir. Olgek maddelerinin
puanlamasi, “kesinlikle katilmryorum”
ifadesini  tastyan  0’dan  “tamamen
katiliyorum” ifadesini tasiyan 4 puana
dogru yapilmaktadir. Olgek maddelerinin
puanlamasinda ters puanlama
bulunmamaktadir. Olgegin i¢ tutarlilik
giivenilirlik katsayist (Cronbach Alpha)
0.94’diir.  Olgek maddelerine  verilen
yanitlar toplanarak oOlgek toplam puani
belirlenmektedir.  Olgegin  toplamindan
alimabilecek en yiiksek puan 60°dir.
Olgekten alinan puanlarin artmasi manevi
destek algist ve tutumunun yiikseldigini
gostermektedir.  Olgegin  toplam  puan
ortalamas1  arttikca ~ manevi  destek
kavramlarinin algilanma diizeyi de olumlu
yonde artmaktadir. Manevi Destek Algist; 0
(Dusiik) < 20-40 (Orta) < 60 (Yiiksek)
olarak degerlendirilmektedir (Kavas ve
Kavas, 2014). Bu arastirma i¢in 6l¢egin i¢
tutarlilik giivenilirlik katsayis1 (Cronbach
Alpha) 0.95’tir.

2.4. Verilerin toplanmasi

Aragtirma verileri toplanmadan &nce
aragtirmacilar  tarafindan  Ogrencilere
arastirma 1ile ilgili bilgi verilmistir. Daha
sonra arastirmaya katilmayr kabul eden
ogrencilere veri toplama formlar1 dagitilmis
ve  Ogrencilerin  kendisi  tarafindan
doldurulmustur. Veri toplama formunun
doldurulmas1 ortalama olarak iig-dort
dakika stirmiistir.

2.5. Verilerin degerlendirilmesi
Arastirma verileri bilgisayar ortaminda
istatistiksel yazilim programi kullanilarak
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degerlendirilmistir. Hemgsirelik
Ogrencilerinin  tanitict1  bilgileri  i¢in
tanimlayict istatistiklerden sayi1, ylizde,
ortalama ve standart sapma kullanilmistir.
Ogrencilerin ~ manevi  destek  algisi
Olceginden aldiklar1 puan ortalamasi
ortalama, standart sapma, minimum ve
maksimum ile verilmistir. Arastirmada
Ogrencilerin manevi destek algisi ile iliski
faktorlerin incelenmesinde; degiskenlerin
normal dagilma durumuna gore t ya da
mann  Whitney U testi, spearman
korelasyon analizi ve tek yoOnlii anova
analizi yapilmstir.

2.6. Arastirmanin etigi

Arastirmanin yapilabilmesi i¢cin
arastirmanin yapilacagi kurumdan ve veri
toplama araglarindan Manevi Destek Algisi
Olgegi icin uyarlamasini yapan yazarlardan
yazil izin alinmistir. Ogrencilere arastirma
stireci (arastirmanin amaci, uygulanmasi,
arastirmaya katilmanin goniilliiliige bagh
oldugu vb.) ile ilgili bilgi verilerek
arastirmaya katilmay1 kabul eden 6grenciler
arastirmaya alinmistir.  Arastirma  veri
toplama tarihinin eski olmasi ve tanimlayici
bir arastirma olmast nedeniyle ilgili
donemde etik kurul onay1 alinmamastir.

3. Bulgular

Hemsirelik 6grencilerinin yas ortalamasi
22.542.21, %63.6’s1 kadin, %~67.3’{iniin
geliri  giderine esit, %82.7°si  kentte
yasamakta, %66.4°1 ailesi ile yasamakta,
%50.9’u tclincii siif 6grencisi ve %74.5°1
60-79 arasi ortalamaya  sahiptir.
Ogrencilerin =~ %64.5’i manevi bakim
kavramin1 duydugunu, %38.2’si manevi
bakim ile ilgili ders aldigmni, %87.3’1
psikolojik/ruhsal agidan rahatlamak igin
herhangi bir yo6nelisi bulundugunu ve
%22.7’s1 bunu i¢ huzurunu arttirarak ya da
huzur buldugu ortamlarda bulunarak
yaptigini belirtmistir. Yine Ogrencilerin
%89.1°1 palyatif bakimda manevi bakim
uygulamalarinin 6nemli oldugunu, %44.5’1
palyatif bakim verilen hastalara kismen
manevi bakim verildigini ve %34.5’1
palyatif bakim verdigi hastanin maneviyati
acisindan  iletisim  kurup rahatlatarak
kendini  ifade etmesini  sagladigin
belirtmektedir.  Ogrencilerin  palyatif
bakimda manevi destek algist puan
ortalamasi 50.38+9.75°dir. Asagida Tablo
1’de hemsirelik Ogrencilerinin  tanitici
ozellikleri ve manevi destek algis1 puan
ortalamasi verilmistir (Tablo 1).

Tablo 1. Hemsirelik 6grencilerinin tanitici 6zellikleri ve manevi destek algisi puan ortalamasi (n:110)

Degiskenler Say1 (n) Yiizde (%)
Cinsiyet 63.6
Kadm 70 36.4
Erkek 40
Medeni durum
Bekar 106 96.4
Evli 4 3.6
Ekonomik durum
Gelir gidere esit 74 67.3
Gelir giderdenaz 36 32.7
En uzun yasadiginiz yer
Kent 91 82.7
Koy 19 17.3
Su an kaldig1 yer
Ailemile 73 66.4
Evde arkadaslar/Akraba yaninda 10 9.1
Yurtta 27 245
Ogrenim gordiigii sinifi
Ucgiincii stmf 56 50.9
Dordiincii simif 54 49.1
Akademik ortalama
80-100 28 255
60-79 82 745

Meslegini sevme durumu

Evet 47 42.7
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Hayir 27 245
Kismen 36 32.7
Hemsire olmay1 isteme durumu

Evet 48 43.6
Hayir 30 27.3
Kismen 32 29.1

Manevi bakim kavramimi duyma durumu
Evet 71 64.5
Hayir 39 35.5

Manevi bakim ile ilgili ders alma durumu
Evet 42 38.2
Hayir 68 61.8

Psikolojik/ruhsal agidan rahatlamak i¢in herhangi bir yonelisiniz (dini inang,
yoga, egzersiz, miizik gibi) var m1?

Evet 96 87.3
Hayir 14 12.7
Evet ise hangileri;
Isimi yaparak motivasyonu arttirmak 14 12.7
Kendimi mutlu eden seyler yapmak 18 16.4
I¢ huzurumu arttirmaya ¢alismak ve huzur buldugum ortamlarda bulunmak 25 22.7
Dini uygulamalar yapmak
Yoga veya meditasyon yapmak 23 20.9
Egzersiz yapmak 9 8.2
Miizik dinlemek 13 11.8
8 7.3
Sizce palyatif bakimda manevi bakim uygulamalar1 6nemli mi?
Evet 98 89.1
Hayirr 12 10.9
Palyatif bakim verilen hastalara yeterince manevi bakim verildigini diisiintiyor
musunuz?
Evet 24 21.8
Hayirr 37 336
Kismen 49 44.5

Palliyatif bakim verdiginiz bir hastaya maneviyati agisindan asagida verilen
hangi boyutlara dikkat edersiniz?

Hasta ile iletisim kurup, rahatlatarak kendisini ifade etmesini saglamak 38 345
(fiziksel, duygusal sosyal sorunlarina destek olmak)
Hastanin ihtiyaglarini karsilayip, sorunlarma ¢6ziim liretmek (gozlem, 21 19.1

dinlemek, konugmak bireysel farkliliklar1 g6z oniinde bulundurmak, anlamaya
caligmak, giiler yiizlii yaklagimda bulunmak, giiven iligkisi kurmak)

Hastayla agik bir iletisim kurmak ve bilgilendirmek (goz iletisimi, ellerini 12 10.9
tutarak destek olmak)
Dini inanglarina yonelik uygulamalar1 yapmasina olanak saglamak (namaz 12 10.9
kilma, Kur’anokuma)
Ziyaretei destegi ile yakinlariyla iletisim halinde olmalarini saglamak 9 8.2
Hastann kiiltiirel uygulamalarina hassasiyet gostermek 18 16.4
X+£SS (Min-Max)
(ortalamazstandart (minimum-
sapma) maksimum)
Yas 22.5+2.21 20-35
Manevi destek algis1 puani 50.38+9.75 15.00-60.00
Hemsirelik ~ 6grencilerinin  palyatif acidan rahatlamak i¢in herhangi bir
bakimda manevi destek algis1 diizeylerini yoneliste (dini inang, yoga, egzersiz, miizik
etkileyen tanitic1 6zelliklerine bakildiginda; gibi)  bulunma  durumu  agisindan
ogrenim gordigi sinif ve psikolojik/ruhsal istatistiksel olarak anlamli fark oldugu
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saptanmistir (p<0.05) (Tablo 2). Hemsirelik
Ogrencilerinin palyatif bakimda manevi
destek algis1 diizeyi ile yas, cinsiyet, medeni
durum, ekonomik durum, en uzun yasadigi
yer, su an kaldig1 yer, akademik ortalama,
meslegi sevme durumu, hemsire olmayi
isteme, manevi bakim kavramini duyma,
manevi bakim ile ilgili ders alma,
psikolojik/ruhsal acidan rahatlamak igin
yoneldikleri alanlar, palyatif bakimda

manevi bakim uygulamalarinin  6nemi,
palyatif bakim verilen hastalara manevi
bakim verilme durumu, palyatif bakim
verdigi bir hastanin maneviyati a¢isindan
dikkat edilen boyutlar agisindan istatistiksel
olarak anlamli bir fark saptanmamistir (p >
.05) (Tablo 2). Hemsirelik 6grencilerinin
manevi destek algilari ile iligkili faktorlerin
incelenmesi asagida Tablo 2’de yer
almaktadir.

Tablo 2. Hemsirelik 6grencilerinin manevi destek algilari ile iliskili faktorlerin incelenmesi (n:110)

Degiskenler X+SS/ Mean Testler
rank/Total
Cinsiyet
Kadin  51.23+10.40 t=1.207
Erkek 48.90+8.44 p=.230
Medeni durum
Bekar 55.33/5865.50 U=194.500
Evli  59.88/239.50 p=.779
Ekonomik durum
Gelir gidere esit  49.244+10.30 t=-1.772
Gelir giderden az  52.72+8.18 p=.079
En uzun yasadiginiz yer
Kent 50.73+10.18 t=.807
Koy 48.74+7.42 p=.422
Su an kaldig1 yer
Ailemile 50.62+9.93
Evde arkadaglar/Akraba yaninda  50.80+9.44 F=.117
Yurtta  49.59+9.70 p=.890
Ogrenim gordiigii smifi
Ucgiincii simf ~ 44.63/2499.00 U=903.000
Dordiinet simif ~ 66.78/3606.00 p=.000*
Akademik ortalama
80-100 49.57+11.20 t=-.507
60-79 50.66+9.27 p=.613
Meslegini sevme durumu
Evet 51.53+9.64
Hayir 47.11+11.40 F=2.055
Kismen 51.33%8.17 p=0.133
Hemsire olmayi isteme durumu
Evet 52.17+8.85
Hayrr 48.23+10.79 F=1.623
Kismen 49.7249.85 p=0.202
Manevi bakim kavramini duyma durumu
Evet 50.15£10.16 t=-.328
Hayir 50.79+9.08 p=.744
Manevi bakim ile ilgili ders alma durumu
Evet 51.00+10.04 t=.521
Hayrr  50.00+9.63 p=.604
Psikolojik/ruhsal agidan rahatlamak igin herhangi bir yonelisiniz (dini
inang, yoga, egzersiz, miizik gibi) var m1?
Evet 57.77/5546.00 U=454.000
Hayir  39.33/559.00 p=.049*

Evet ise hangileri;
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Isimi yaparak motivasyonu arttirmak 52.1446.67
Kendimi mutlu eden seyler yapmak 46.72+11.12
I¢ huzurumu arttirmaya c¢alismak ve huzur buldugum ortamlarda bulunmak  50.04+8.68
Dini uygulamalar yapmak
Yoga veya meditasyon yapmak 51.96 +£10.08
Egzersiz yapmak 49.00£10.31 F=1.833
Miizik dinlemek 55.00+6.67 p=0.089
48.75+13.16
Sizce palyatif bakimda manevi bakim uygulamalar1 6nemli mi?
Evet
Hayrr 56.17/5505.00 U=522.000
50.00/600.00 p=.524
Palyatif bakim verilen hastalara yeterince manevi bakim verildigini
diistinityor musunuz?
Evet 49.96+8.63
Hayir 52.3549.23 F=1.203
Kismen 49.10+10.57 p=0.304
Palliyatif bakim verdiginiz bir hastaya maneviyati agisindan asagida
verilen hangi boyutlara dikkat edersiniz?
Hasta ile iletisim kurup, rahatlatarak kendisini ifade etmesini saglamak 50.114£9.28
(fiziksel, duygusal sosyal sorunlarina destek olmak)
Hastann ihtiyaglarini karsilayip, sorunlarina ¢dzliim tiretmek (gozlem, 50.9049.29
dinlemek, konusmak bireysel farkliliklar1 géz 6niinde bulundurmak,
anlamaya caligmak, giiler yiizlii yaklasimda bulunmak, giiven iligkisi
kurmak)
Hastayla acik bir iletisim kurmak ve bilgilendirmek (g6z iletisimi, ellerini 52.0849.41
tutarak destek olmak) F=0.790
Dini inanglarina yonelik uygulamalar1 yapmasina olanak saglamak (namaz =~ 47.17+12.58 p=0.560
kilma, Kur’anokuma)
Ziyaretci destegi ile yakinlariyla iletisim halinde olmalarini saglamak 54.89+£7.20
Hastanm kiiltlirel uygulamalarina hassasiyet gostermek 49.11+10.70
r p
Yas 0.14 0.152
Not: *p <0.05
4. Tartisma diizeyde daha yiiksek oldugu bulunmustur.
Bireyin 1yilik halinde olmas1 igin Bu boliimde elde edilen bulgular literatiir

fiziksel, ruhsal ve sosyal sagliginin yani sira
manevi saghigida Onemlidir. Palyatif
bakimin bir parcasinin manevi bakim
oldugu fakat c¢ogunlukla saglik ekibi
iyelerince bireyin manevi bakim ydniiniin
ihmal edildigi belirtilmektedir (Midilli ve
ark., 2017). Bu arastirmada hemsirelik
ogrencilerinin palyatif bakimda manevi
destek algilar1 ve manevi destek algilar ile
iliskili faktorlerin incelenmesi
amaclanmaktadir.  Arastirma  sonunda
hemsirelik &grencilerinin  manevi destek
algis1 puan ortalamasinin yiiksek diizeyde
(50.3849.75) oldugu saptanmistir. Ayrica
hemsirelik dordiincii sinifta 6grenim goren
ve psikolojik/ruhsal agidan rahatlamak i¢in

herhangi bir seye yoOnelen (Evet)
ogrencilerin  manevi  destek  algisi
puanlarinin  istatiksel olarak  anlamli

70

dogrultusunda tartisilacaktir. Bu
arastirmada  hemsirelik  6grencilerinin
manevi destek algisi puan ortalamasinin
yiiksek diizeyde oldugu (50.38+9.75)
saptanmis ve neredeyse Ogrencilerin tiimii
palyatif ~ bakimda manevi bakim
uygulamalarinin onemli oldugunu
belirtmistir. Bu ¢alismada diger calismalar
ile benzer sonuglar elde edilmistir (Celik
Ince ve Utas Akhan, 2016; Dikmen, &
Usenmez, 2023; Erenoglu, & Can, 2019;
Kaplan, 2018; Kostak ve ark., 2010; Pour ve
Ozvurmaz, 2017). Ancak bu arastirmada
hemsirelik 6grencilerinin {igte ikisinden
fazlas1 palyatif bakim verilen hastalara
yeterince manevi bakim verilmedigini ve
kendilerinin de yeterli girigim
uygulayamadigini belirtmistir. Maneviyat
ve manevi bakim konusunda yiiriitiilen
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hemsirelik aragtirmalarinda, hemsirelerin,
hastalarin ~ manevi gereksinimlerinin
farkinda olduklar1 ancak ¢ok azmin bu
gereksinimlere yoOnelik manevi bakim
verdigi saptanmistir (Eglence ve Simsek,
2014; Pour ve Ozvurmaz, 2017). Yapilan

bir arastirmada, Ogrenci hemsirelerin
maneviyat ve manevi bakima iliskin algiya
sahip olduklar1 fakat bu konudaki

bilgilerinin yeterli diizeyde olmadigi ve
egitimin gerekli oldugunu vurgulanmistir
(Celik Ince ve Utas Akhan, 2016; Caldeira
ve ark., 2016). Tim saglk ¢alisanlart
grubunda (6g8renci ve calisan hemsire) ve
farkl1 hastalik grubunda benzer sonuglar
elde edilmesi; egitim miifredatlarinda
maneviyat ile ilgili derslerin yeterince yer
almamasi, saglik kuruluslarinda manevi
bakim ile ilgili yeterli hizmet i¢i egitimin
verilmemesi ve calisma kosullartyla ilgili
olabilir. Arastirmadaki diger bir bulgu,
hemsirelik dordiincii sinif 6grencilerinin
manevi destek algisi puanlart istatistiksel
olarak anlamli diizeyde daha ytiksektir.
Literatiir incelendiginde hemsirelik
Ogrencilerinin manevi destek algis1 ile
O0grenim gordiikleri smif arasinda iligki
olmadigini saptayan aragtirmalar
bulunmakla birlikte (Ince ve Akhan, 2016;
Kobya Bulut ve Meral, 2019; Aksoy ve
Coban, 2017), 6grencinin 6grenim gordigi
simif ile maneviyat diizeyi arasinda iligki
saptayan arastirmalarda  bulunmaktadir
(Cruz ve ark., 2017; Pesut, 2002). Ancak
maneviyat ile 6grencilerin 6grenim gordiigi
simif arasinda anlamli iliski bulunan
aragtirmada 2. sinifta yer alan 6grencilerin
daha yiliksek maneviyat diizeyine sahip
oldugu belirlenmistir (Cruz ve ark., 2017).
Diger iki arastirmada da 4. sinifta yer alan
hemsirelik 6grencilerinde maneviyat diizeyi
daha yiiksek bulunmustur (Abbasi ve ark.,
2014; Pesut, 2002). Literatiir incelendiginde
maneviyat ile ilgili ders alan ve almayan
hemsirelik 6grencilerinin  karsilagtirildig:
arastirmalarda maneviyat diizeyinin egitim
ile gelistirildigi ve arttigi bulunmustur
(Cetintas ve ark., 2021; Frouzandeh ve ark.,
2015; Melhem ve ark., 2016; Midilli ve ark.,
2017). Bu arastirmada yer alan 6grencilerin
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dort yillik egitim siireclerinde klinik
uygulama alanlar1 igerisinde onkoloji
hastanesi ve palyatif bakim servisleri yer
almaktadir. Ayrica Ogrencilerin egitim
stireglerinde hemsirelik miifredati
kapsaminda almis olduklarin derslerin ve
hemsireligin empati, yardim vb. temellerine
dayanan dogasi gere8i palyatif bakim
gerektiren hastalarda maneviyatin 6nemini
daha iyi anlamalarima katki sagladigi ve
manevi destek algilarimin  yiikseldigini
disiindiirmektedir.  Arastirmadaki  diger
anlamli bir bulgu ise, psikolojik/ruhsal
acidan rahatlamak i¢in herhangi bir seye
yonelen (Evet) 6grencilerin manevi destek
algis1 puanlarinin istatiksel olarak anlamli
diizeyde daha yiiksek oldugu bulunmustur.
Literatiir incelendiginde psikolojik/ruhsal
acidan rahatlamak i¢in herhangi bir seye
yonelen Ogrencilerin manevi destek algisi
diizeyleri ile ilgili herhangi bir ¢alismaya
ulasilamamistir. Hemsirelerin  hastalarini
ictenlikle dinlemesi, hastalar1 ig¢in deger
tastyan  esyalara  saygi  gOstermesi,
hastalarin yakinlar1 ile birlikte zaman
gecirmelerini  desteklemesi,  hastalarin
yapmak istedikleri dini uygulamalar
yapabilmesi i¢in onlara yardimci olmasi,
terapotik dokunma, masaj, aromaterapi,
miizik dinletme, basit hayal kurma, kitap
okutma ve danmismanlik gibi girisimlerin
manevi bakim uygulamalari arasinda yer
aldig1 belirtilmektedir (Kobya Bulut ve
Meral, 2019). Cetintas ve ark., (2021)
arastirmasinda, manevi bakim saglama
konusunda  kendilerini yeterli goren
hemsirelik O6grencilerinin manevi bakim
algilarin daha yiiksek oldugu saptanmistir
(Cetintas ve ark., 2021). Diger taraftan
maneviyat ile ilgili kurslara katilan
hemsirelik 6grencilerinin daha ¢ok manevi
bakim uyguladiklar1 saptanmistir (Cruz ve
ark., 2017; Wu ve ark, 2012). Bu
arastirmada psikolojik/ruhsal ac¢idan 1yi
olmak icin O&grencilerin, motivasyonu
arttirict ve kendini mutlu eden aktiviteler
yaptig1, huzurlu ortamlarda bulundugu, dini
uygulamalar, yoga veya meditasyon
yaptig1, egzersiz yaptig1 ve miizik dinledigi
saptanmistir.  Elde  edilen  bulgular
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dogrultusunda kendini manevi a¢idan
besleyecek psikolojik/ruhsal aktivitelerde
bulunan  Ogrencilerin manevi destek
algisinin daha yiiksek olmasi; maneviyata
onem verdiklerinin gostergesi olmakla
birlikte yapilan aktivitelerin manevi destek
algis1 diizeylerinin ylikselmesini saglamasi
ile iliski olabilecegini diisindiirmektedir.

5. Sonug ve oneriler

Arastirma sonunda hemsirelik
ogrencilerinin palyatif bakimda manevi
destek algis1 puan ortalamasinin yliksek
diizeyde oldugu saptanmis ve hemsirelik
dordiincii  smifta Ogrenim gbéren ve
psikolojik/ruhsal agidan rahatlamak igin
herhangi bir seye yonelen Ogrencilerin
manevi destek algist puanlarinin  daha
yiiksek oldugu saptanmustir. Palyatif bakim
veren saglik c¢alisanlarimin  hastalarin
manevi bakim gereksinimlerini karsilamasi
icin uygun ortam olusturulmalidir. Bunun
yani sira palyatif bakim 6zel bir alan olmasi
nedeniyle palyatif bakima 06zel manevi
bakim hakkinda hizmet i¢i egitimlerin
verilmesi Onerilmektedir. Egitim
kurumlarinda ise, manevi bakimin ders
miifredatlarinda yer almasi onerilmektedir.
Egitim kurumlarimin egitim siirecinde
ogrencileri psikolojik/ruhsal acidan
giiclendirmesi i¢in miizik, spor, yoga,
meditasyon gibi aktivitelere/ derslere
yonlendirilmesi/tesvik edilmesi
Onerilmektedir.

6. Arastirmanin sinirhhiklar:
Arastirma 6rneklemi sadece Tiirkiye nin
glineydogusunda bir liniversitenin tglinci

ve  dordincii  smif  Ogrencilerinden
olusmaktadir.

Yazarlarin Katki Beyam

Arastirma  fikri:  HAS,  Verilerin

toplanmasi: HAS, AB, IC, Verilerin analizi:
AB, Arastirmanin yazimi ve son halinin
verilmesi: HAS, AB, IC
Cikar Catismas1 Beyam

Tiim yazarlar, bu calisma i¢in herhangi
bir c¢ikar c¢atismast olmadigin1 beyan
etmektedir.
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Abstract

Pterygium, or flesh growth in the eye, is a common eye illness that causes the conjunctiva on the cornea to expand
out of control. The most common cause of epithelial tissue abnormalities is long-term UV radiation exposure from
the sun. Although the precise etiology of the pterygium disease is unknown, additional elements such as dry
weather, dust, and a vaporization of the tear film, and other genetic factors, Despite the fact that the exact cause of
pterygium illness is uncertain, there seems to be a correlation between outdoor work and the illness's development.
Subunit 1B of the Actin Related Protein 2/3 Complex the name of the ARPC1B gene. The human Arp2/3 protein
complex has seven subunits, and this gene codes for one of them. Sensory rhodopsin-2 protein is a component that
belongs to the SOP2 family. The goal of this research was to see how the ARPC1B gene affected pterygium illness.
Tissue was extracted during surgery with the subjects' agreement and consent. We employed the technique
expression of ARPC1B gene by extracting cDNA synthesis from group of tissues levels assessed by Real-Time
PCR, and the diagnosis of pterygium was validated (polymerase chain reaction). According to the findings of qRT-
PCR, there was no discernible change. in ARPC1B gene levels of expression in pterygium and normal conjunctival
tissues (p>0.005).

Keywords: ARPC1B, Pterygium, gRT-PCR
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1.Introduction

Pterygium is frequent eye diseases
(Carlos et al., 2018). The growth of
fibrovascular tissue along the surface of the
cornea distinguishes it. The
pathophysiology of the pterygium disease is
complex and still being researched
(Mologen et al., 2017) The most prevalent
cause is long-term exposure to UV radiation
from the sun (Farhad et al., 2018). Other
variables, including as dry weather, dust,
and other hereditary variables, also has a
function in it (Kyei et al., 2016; Carlos et
al., 2018). Pterygium is usually
asymptomatic although mixed humidity
beneath the ocular surface may induce dry
eye symptoms such as burning, itching, and
lacrimation. Advanced pterygium inside the
optical zone reduces sharp-sightedness and
requires surgery. (Mologen et al., 2017).
Although the actual origin of pterygium
sickness is unknown, there seems to be a
relation between the sickness and outdoor
employment (Desheng et al., 2013). Until
now, there hasn't been a national,
population-based study of pterygium
occurrence throughout the world, and it
seems that a national, pooled estimate based
on the worldwide population would be
valuable. Actin Related Protein 2/3
Complex Subunit 1B is encoded by the
ARPC1B gene. This gene codes for one of
the seven subunits of the human Arp2/3
protein complex. Sensory rhodopsin-2
protein, a member of the SOP2 family, is
the name of this component. Because these
two proteins are so similar, they may both
function as the p41 component of the human
Arp2/3 complex, which has been related to
cell actin polymerization control. (RefSeq,
2011). It's probable that the p41 subunit aids
in the construction and upkeep of the
Arp2/3  complex structure.  Various
variations of the p41 subunit may match the
complex’s activities to different types of
cells. Because it is a substrate and activator
of Aurora kinase A this protein has a
function in centrosomal homeostasis
(RefSeq, 2011). Platelet abnormalities with
Eosinophilia, Immune-Mediated Disease,
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and Combined lymph cell and B cell
Immunodeficiency are some of the diseases
linked to the ARPC1B gene. (RefSeq,
2011). One of the major causes resulting in
pterygium development is thought to be cell
cycle disruption, indeed abnormal cell cycle
Kinetics can cause cellular proliferation and
contribute to apoptosis escape. Patients with
mutations in the ARPC1B component of
Arp2/3 show signs of immunodeficiency
and immunological dysregulation,
including recurrent viral infections and a
low CD8+ T cell count. We show here that
a lack of ARPC1B results in a loss of CTL
cytotoxicity, with the defect happening on
two levels. Across immunological synapse
infections, ARPC1B is necessary for the
development of  lamellipodia, cell
movement, and actin remodeling. Second,
ARPCI1B is necessary for the preservation
of TCR, CD8, and GLUT1 membrane
proteins in CTL plasma membranes, since
recycling via the retromer and WASH
complexes is hampered in the absence of
ARPC1B. (RefSeq, 2011). The retromer
complex identifies cargo proteins that are
localized in specific areas of the endosomal
membrane, where tubules transport cargo
proteins to the right destination, and the
WASH complex is a 500 kDa complex that
comprises WASH1, FAM21, and SWIP and
other proteins (Derivery et al.,, 2009).
ARPC1B have a role in the formation and
The ARP2/3 complex, which is involved in
actin branching from a filament, is
maintained. They speculated that ARPC1B
loss in T cells might result in cytoskeleton
and functional abnormalities. Six patients
with associated early-onset sickness, severe
infections, autoimmune symptoms, and
thrombocytopenia had biallelic mutation
ARPC1B which is identified by RefSeq,
Immunological characteristics included T-
cell lymphopenia, a low number of T cells,
and hyper-immunoglobulin E. (RefSeq,
2011). Actin Related Protein 2/3 Complex
Subunit 1B have a role in platelet
dysfunction, in which a large number of
platelets causes hard tissue sclerosis in the
eye, and we know that pterygium disease is
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the formation of triangular tissue on the
cornea. The goal of this study is to look at
the influence of the ARPC1B gene on
pterygium disease. According to the
literature there is no study has been done on
the ARPC1B gene and the formation of
pterygium tissue, the work that will be done
is groundbreaking in  Turkey and
throughout the globe. Pterygium is a
noncancerous conjunctival tumor that is
benign. localized in front of the sclera. In
certain situations, it may cause vision
impairment and become inflamed, resulting
in redness and agitation in the affected
region.  Additionally,  certain  eye
malignancies, such as ocular surface
squamous neoplasia, may develop from
pterygium (Ting et al., 2013). The name
"pterygium™ derives from the Latin form of
a-Pterygion”-"pterygos” and  meaning
"wing" (Hovanesian, 2012). It is separated
into three distinct parts: the apex, the neck,
and the body. The body of the pterygium is
an elevated triangular component with its
base toward the canthus, the neck contains
the head invades the cornea, and the limbus
is superficial. and forms the apex of the
triangle (Chinyelu, 2019). Pterygium is a
degenerative disorder caused by benign
conjunctival ~ development  that s
characterized by fibro vascularization,
conjunctival invasion, and collagen elastic
degradation. However, since active cell
growth occurs with low apoptosis, several
investigations have shown that pterygium
has several characteristics with
malignancies. Pterygium causes vision
problems by blocking the visual axis and
causing considerable astigmatism (Helen et
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al., 2019). Pterygium is a highly common
fibrovascular disease in people who live
close to the equator, often referred to as the
"pterygium zone" (Ting et al., 2013). At
these tropical locales, prevalence might be
as high as 22%, with fewer than 2% in
latitudes above 40°. (Algahtani., 2013;
Gingereke et al., 2018). Pterygium mostly
affects persons who are exposed to more
sunlight; it has been proven that males are
twice as likely as women to get the
condition, which might be due to the fact
that males in certain nations spend more
time outdoors than women. (Ting et al.,
2013). Human papillomavirus infection,
which is frequent in some populations, is
another key environmental component. (Di
Girolamo, 2012). Familial occurrence of
pterygium, on the other hand, suggests that
genetic factors have a function in pterygium
pathogenesis (Ting et al., 2013). Even with
this knowledge, the cause of pterygium
illness is unknown. In recent years,
investigations using molecular genetic
research methods on patient tissue samples
have revealed vital new insights on disease
pathogeneses. It confirmed the effect of UV
radiation it also added viral infections,
epigenetic disorders, immunological and
antiapoptotic Angiogenic and
lymphangiogenic processes stimuli, growth
factors, extracellular matrix remodeling,
Extracellular  matrix modulators are
dysregulated. and epithelial changes within
the mesenchymal transition. A number of
these variables have also been linked to UV
light exposure, either directly or indirectly.
(Cérdenas-Canti  (Perra et al., 2006;
Cérdenas-Cantt et al., 2016).
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Figure 1. Chu et al;2016 primar

According to a big North American
research, pterygium disease is 2.5 to three
times more common in black people than
in white people which is approximately
twice as prevalent among people who
work outdoors but just one fifth (0.2) as
prevalent among those who wear
sunglasses all the time outdoors.
(Chimdia, 2019). As previously said (UV)
light exposure might not be the sole factor
connected with the evolution of
pterygium. Dust and sand may participate
to the happening of pterygium. In recent
years, raised Transcript factor levels,
CAMP response element binding protein,
cytochrome  P450 1Al  protein,
phospholipase D, and aquaporin-1 and -3
have all been identified as risk factors.

; i 85 mm
y pterygium of grade T3

(Zhou et al., 2016). UV radiation (UVA
and UVB) has been linked to a variety of
biological consequences, including DNA
damage, oxidative stress, activation of cell
surface receptors, and activation of
intracellular signaling pathways (Zhou et
al., 2016). UV-C is antibacterial and may
induce skin cancer (Gingereke et al.,
2018). P53 is overexpressed and may be
shown immunohistochemically
(Yangwuyue et al., 2013). The main
genetic joint marker of human neoplastic
development is p53 mutations. Instead of
degenerative dysfunction, pterygium is
classified as a neoplastic- like growth
condition (Chui et al., 2011; Ting et al.,
2013).
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Figure 2. Model of pterygium development
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Table 1. Cardenas-Cantu et al., 2016 The function of overexpressed inflammatory mediators in the
pathophysiology of pterygium

Other mediators and extracellular matrix modulators are
Angiogenesis, cell differentiation, tissue invasion, and
Angiogenesis, cell differentiation, tissue invasion, and

Angiogenesis, cell differentiation, tissue invasion, and

additional inflammation are aided by this substance.

Mediator of Potential pathogenic role
inflammation
IL-1

upregulated.
IL-6

inflammation are all aided by this substance.
IL-8

inflammation are all aided by this compound.
TNFa
COX2 Further inflammatory cascades
Phospholipase D Further inflammation and cellular differentiation
Cystatin C Regulation of extracellular matrix modulators

2-General Information
2.1-ARPCIB

The ARPC1B gene is a Protein Coding
gene that codes for Actin Related Protein
2/3 Complex Subunit 1B. human Arp2/3
protein has seven subunits, and this gene
codes for one of them. The SOP2 family of
subunits includes sensory rhodopsin-
2protein. (RefSeq, 2011). The similarity of
these 2 proteins implies that they may both
play a role as the p41 component of the
human Arp2/3 complex, which have been
linked to cell actin polymerization
regulation. It's possible that the p41 subunit
has a role in constructing and maintaining
the Arp2/3 complex's structure. Various
variations of the p41 subunit may match the
complex's activities to several kinds of
cells. This protein also has s role in
centrosomal homeostasis by acting as an
Aurora activator and substrate. Diseases
linked to ARPC1B consisting of Platelet
Abnormalities with Eosinophilia, Immune-
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Mediated Inflammatory Disease, and
Combined T Cell and B cell
Immunodeficiency (RefSeq, 2011). Patients
with mutations in the ARPC1B component
of Arp2/3 have lack of immunity and
immunological dysregulation signs and
symptoms, such as viral infections that
reoccur and a down CD8+ lymphocyte
count. ARPC1B is necessary for
lamellipodia generation, cell movement,
and actin remodeling throughout the
immune synapse infections, as shown by
loss of Actin Related Protein 2/3 Complex
Subunit 1B. resulting to loss of CTL
cytotoxicity, with the deficiency originating
at two separate levels (RefSeq, 2011).

2.1.1-ARPC1B gene and structure

Actin Related Protein 2/3 Complex
Subunit is the name of the gene ARPC1B.
this gene is localized on the 7th
chromosome (7g22.1) and consists of 14
exons, and it has 27127 bp (base pair).
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Figure 3. ARPC1B gene localization on the 7th chromosome (7¢22.1)

The Arp2/3 complex is made up of seven
subunits: Arp2, Arp3, Arc-pl6, Arc- p20,
Arc-p21, Arc-p34, and Arc-p4l. (Tyler J et
al.,, 2016). Arc-p4l, also known as
ARPCI1B, is one of these subunits that is
thought to have a regulatory function in the
complex's formation and maintenance. As
indicated by the broad immunological
abnormalities identified when this control is
disrupted, the exact control of
actincytoskeleton dynamics is crucial to just
about each stage of the immune system's
reaction (Swaney and Li, 2016). As a result,
it's not unexpected that the molecules that
control this crucial activity are connected to
immunodeficiency's  pathogenesis. A
different mutation in this gene was lately
discovered in a patient with platelet,
neutrophil abnormalities (Kuijpers et al.,
2017). ARP2, ARP3, ARPC2, ARPC3, and
ARPCA4, as well as one molecule each of the
ARPC1A and ARPC1B, and ARPC5A and
ARPC5B isoform pairs, make up the

mammalian Arp2/3 complex. On the human
7th chromosome, ARPC1A and ARPC1B
are found together (Laurila et al., 2009).
The isoforms they express share 68 percent
of their both the amino acid sequence and
feature 6 WD40 domain repeats expected to
shape a b-propeller fold (UniProt, 2015).
(Marko, 2017). ARPC1A has been
connected to Oral cancer (Laurila et al.,
2009) and has been identified in pancreatic
cancer as a regulator of cell migration and
invasion (ductal carcinoma) (Laurila et al.,
2009). (Auzair et al., 2016). ARPC1B gene
has been discovered as a centrosomal
protein taken part in in mitosis, independent
of its activity in Arp2/3 (Molli et al., 2010;
Julia, 2017). Arp2/3 deficiency causes
embryonic death, whereas its suppression
inside  cells prevents lamellipodia
production and migration (Jie, 2017). (Wu
et al., 2012). There has yet to be
documented an inherited human ARPC1B
deficiency.

ARPC18
0%
aUs ARPCS
ARPC3 ARP2 0
n..." :
o ARPCA4
"I ‘ v-}.‘.
WA )
ARP3 -
ARPC2
Structure

Variants

Figure 4. Gene structure and Variants
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2.1.2-The relationship between ARP 2/3
complex and WASP gene

WASP is known as The Wiskott—Aldrich
syndrome protein controls  actin
polymerization by activating the Arp2/3
complex, which allows new actin filaments
to be formed and cross-linked from end to
side branch. (Pizarro-Cerda, 2017). WASP,
which causes Wiskott—Aldrich syndrome
was the first actin-related protein to be
identified and researched as a cause primary
of immunodeficiency ( Somech et al.,
2017). Microthrombocytopenia, eczema,
coupled T and B cell immunodeficiency,
and a higher prevalence of autoimmune
symptoms and cancers characterize WAS,
an X-linked immunodeficiency illness with
a a unique clinical appearance. Mutations in
the Arp2/3 complex or its activators have
yet to be recognized as a cause of
immunodeficiency syndromes with WAS-
like disorders, owing to the fact that many
of these genes are required for healthy
development and their loss of function
would result in premature death. (Moulding
et al.,, 2013). A different mutation in this
gene was lately discovered in a patient with
platelet and neutrophil abnormalities
(Kuijpers et al., 2017). WASP is one of
several nucleation-promoting factors that
induce F-actin branching through the actin-
related protein 2/3 complex (Arp2/3), which
is involved in the process. It is required for
cell migration, in ., addition to cytokinesis
(Rotty et al., 2013). Activated WASP binds
Arp2/3 in a 2:1 stoichiometry by engaging
with the ARP2, ARP3, and ARPC1
subunits, inducing conformational changes
that improve actin monomer binding and
daughter filament production (Boczkowska
etal., 2014).

3-Materials and Methods
3.1-Equipment
3.1.1-Working groups

The research was carried out at Tokat
Gaziosmanpasa University's Faculty of
Medicine's Eye Diseases Department.
There were 27 cases diagnosed with
pterygium (18 men, 9 women). They were
taken during the procedure in the
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construction of working groups, with
pterygium tissues as the patient group and
healthy conjunctival tissues belonging to
the same eye of the same patient as the
control group. Tokat Gaziosmanpasa
University Faculty of Medicine's Clinical
Research Ethics Committee With the
project at the Tokat Gaziosmanpasa
University Scientific Research Projects
Directorate meeting dated Byl9-KAEK-
024 Project number 2019/110 is being
backed up.

3.1.2-Chemical materials used, kits and
kit contents

cDNA  synthesis kit  (GeneAll,
Hyperscript, First strand synthesis Kit
Catalog # 601-005, Korea), Reverse

Transcriptase Enzyme 10X RTase Reaction
Solution, 0.1 M DTT, 10 mM dNTP mix
RNase Blocker Oligo (dT) 20, Random
hexamer (primary) Nuclease-free water,
Ethanol (Sigma-Aldrich Catalog No:
E7023, USA), Qubit ssDNA Assay Kit
(Invitrogen Catalog No: Q10212, USA)
Qubit RNA HS-Assay Kit (Invitrogen
Catalog No: Q32852, USA) RNA isolation
kit (Thermo, Catalog No: 12183018A,
USA)

Lysis Solution Washing Solution 1
Washing Solution 2 RNase-free Water
RNaseZap (Thermo Catalog No: AM9780,
USA) Running Solution (ThermoFisher,
NP0002, USA).

3.2. Method

3.2.1. Protocol for RNA isolation

1-  Homogenize pterygium tissue samples
in 0.75 ml RiboEx™ LS per 50 ~ 100 mg of
tissue using homogenizer.

2-  Lyse 0.25 ml the sample in 0.75 ml
RiboEx™ LS by pipetting or vortexing.

3- Incubate the homogenate for 5
minutes at room temperature.

4-Centrifuge at 12,000 x g for 10 minutes at
4°C and transfer the supernatant to a fresh
tube.

5-Add 0.2 ml of chloroform per 0.75 ml of
RIboEXTM LS. Shake vigorously for 15
seconds, store for 2 minutes at room
temperature.

6-Centrifuge at 12,000 x g for 15 minutes at
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4°C, then transfer the aqueous phase to a
fresh tube.

7-Incubate samples for 10 minutes at room
temperature.

8-Centrifuge at 12,000 x g for 10 minutes at
4°C, and discard the supernatant.

9-Add 1ml of 75% ethanol to wash the RNA
pellet. The RNA precipitate can be stored in
75% ethanol at 4°C .

10- Centrifuge at 7,500 x g for 5 minutes at
4°C. Carefully discard the supernatant,
ethanol, and air-dry the RNA pellet for 5
minutes.

11- Dissolve RNA in DEPC-treated water

Table 2. Reverse transcriptase reaction volume (20 ul)

For 20 pl Reverse Transcriptase
Reaction

10X Reaction Buffer

dNTP mix (2.5 mM each)
Random hexamer (50 uM)
Reverse Transcriptase (200 U/ul)
RNase Inhibitor

RNase free Water

RNA Template

Table 3. PCR program applied for cDNA synthesis

RT Steps

Step 1 25
Step 2 37
Step 3 85
Step 4 4

The obtained cDNA samples were frozen at
-80 ° C until the Real-Time PCR step.

3.3.1-gRT-PCR step
Real time for expression analysis after
cDNA extraction from isolated RNAs. At

Temp (°C)

or in 0.5% SDS solution by incubating for
10 ~ 15 minutes at 56°C.

3.3-cDNA Synthesis Protocol

To obtain optimum performance with
cDNA Synthesis Kit, make sure that RNA
samples is not contain PCR inhibitor,
reverse transcription inhibitor, RNase
activity and genomic DNA. Mix the kit
components in a micro tube in the
recommended proportions below. Briefly
centrifuge the tube to reduce the volume of
the contents and remove any air bubbles
Place the tube in the freezer until the reverse
transcriptase process is complete.

Volume

2 ul
1l
2 ul
1l
0.5 ul
3.5ul
10 pl

Time Cycle
10 min. 1
120 min. 1
5 min. 1
© 1

this stage, control and study for the target
ARPC1B gene, Beta-actin was used . as the
reaction mixtureA.B.T. ™ 2X qPZR
SYBR-Green MasterMix (with ROX) (Cat
no: Q03- 02-01) used. The reaction mixture
was prepared as follows:

Table 4. PCR reaction components (20 pl) The reaction cycle was set up on the Applied Biosystems

Real Time PCR instrument as follows

A.B.T.™ 2X qPCR SYBRGreen Master Mix (with ROX) 10 ul
1X ROX Dye (50X) 0.4 pl
Forward Primer 1l
Reverse Primer 1l
Template cDNA 3ul
Rnase-free Water 4.6 ul
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QRT-PCR program implemented
50° C 20 sec
95 °C 10 min
95°C

15 sec «

60 ° C 1 min Melt Curve: 95 ° C 30 sec, 60

42 cycles

4.Results

4.1-Results of working group

This research was conducted at the Tokat
Gaziosmanpasa University Faculty of
Medicine Medical Biology and Genetics
labs and included 27 individuals with
pterygium  illness.The study group
consisted of 18 males and 9 females, age
range 43-78 (mean 58

+ 8.43).

4.2-Quantitative Real-Time PCR (QRT-
PCR) Analysis Results

QRT-PCR image and evaluation of the
ARPC1B gene

Melt Curve
Plot Settings
Plot Derivative Reporter v | Target ARPC1B v | Color |Well v
[[] Save current settings as the default
B E
Melt Curve

120000.0

100000.0

80000.0

60000.0

Derivative Reporter (-R)

40000.0

200000 -

85.0 700 75.0 800 85.0 2.0

m
Temperature (°C)

Logd
A B c WD ME HF Hc HH

SYBR Green based quantitative Real-Time
PCR (Polymerase Chain Reaction) method
was used to determine the expression level
of ARPC1B mRNA expression. For
ARPCI1B and the gene preferred as a
reference (Actin: ACTB), samples of cDNA
(1/10: 1/100: 1/1000 and 1/10000) at
different concentrations were prepared and
serial dilution was made.

In the figures below, the amplification
curve and melting peak of ACTB and
ARPC1B genes observed as a result of
gRT-PCR are given, respectively (Figure
5,6,7)

Amplification Plot

Plot Settings
Plot Type: ARnvs Cycle v | GraphType:Log v Plot Color: Well v 2
[] Save current settings as the default v

PPrEBEE

Amplification Plot

1000000 ¢
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2 4 16 ] 0 2 % 3 2 2 2 % £l B 4 Q
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Options
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Show: [] Threshold — [] Baseline Start Well 8 Target A Baseline End: Well ‘M Target 4

Figure 5. ARPC1B amplification plot
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Figure 6. ARPC1B melt curve
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4.3-Statistical analysis of gqRT-PCR
findings of the ARPC1B mRNA gene
QRT-PCR analysis was performed with
step one plus software v2.3 for the
expression of ARPC1B gene in pterygium
and control conjunctiva tissues at the
MRNA level. Normalized with ACTB,
which is used as housekeeping gene, 2-44¢t
formula was used to calculate the floor
change. Statistical analysis was performed
with the data we obtained. Analysis of the
results was made according to the range 0.9
- 1.1. It was accepted that the expression
level of the relevant gene decreased in the

pterygium tissue compared to the normal
conjunctival tissue in values less than 0.9, it
did not change when compared with the
normal conjunctival tissue in the range of
0.9-1.1, and there was an increase in the
expression of the gene in values greater than
1.1 ( Schmittgen and Livak., 2008).
Statistical analysis of expression data was
performed using SPSS 16.0 software. The
significance levels of the data was made
with Student test analysis If p<0.05 was
significant, if p> 0.05, it was evaluated that
there were no difference.

T-Test
Table 5. Statistical analysis of 242 values of ARPC1B and conjunctival tissues
Gene Tissue
Pterygium tissue (N=27) | Normal Conjunctiva (N=27)
ARPC1B 2,514+0,837
(AVG=SEM)
P 0,082

(2,514+0,837-Foldchange, p=0,082).

4.3.1-Analysis results

Expression level of ARPC1B gene in
pterygium compared to normal conjunctive
tissue According to the findings of gRT-
PCR, there was no discernible change. in
ARPC1B gene levels of expression in
pterygium and normal conjunctival tissues
(p>0.005).

5-Discussion

Pterygium is a degenerative disease that
manifests itself as a result of development
of triangular tissue on the surface of the eye,
conjunctival in the peripheral cornea
Proliferation, inflammatory infiltrates,
fibrosis, angiogenesis, and the extracellular
matrix are all factors that affect cell
proliferation. (Demurtas et al., 2011).
Pterygium is normally asymptomatic,
although it may induce dry eye symptoms
including burning, itching, and lacrimation
due to mixed humidity on the ocular
surface. Advanced pterygium in the optical
zone reduces visual acuity and necessitates
surgical treatment (Mologen et al., 2017).
Recent research suggests EMT (epithelial-
mesenchymal transition) might have a
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function. in the etiology of pterygium,
which might explain where pterygium
fibroblasts come from (Jeanie, 2008). The
pathogenesis of pterygium by p53 gene
mutation has been studied extensively. It
has been established that they are linked. As
a result, excessive cell proliferation in
pterygium is more akin to a tumor than to
malfunction and a growth condition like
neoplasia. (2015, Huang et al.). Pterygium
causes vision problems by blocking the
visual axis and causing considerable
astigmatism (Helen et al., 2019). ARPC1B
is required for the formation and
maintenance of the ARP2/3 complex, it has
a role in actin branching from a filament
that already exists. They hypothesized that
ARPC1B  deficiency  could  cause
cytoskeleton and functional defects in T
cells, and they discovered biallelic
mutations in ARPC1B in 6 unrelated
patients with clinical features of combined
immunodeficiency (CID), whose T
lymphocytes were not studied but
neutrophils and platelets were studied.
(Dobbs K et al., 2015). They speculated that
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ARPCI1B loss in T cells might result in
cytoskeleton and functional abnormalities.
Pancreatic cancer cell lines and primary
pancreatic tumors account for 25% of all
pancreatic cancer cell lines and tumors.
ARPC1B was identified in a region of
chromosome 7¢22.1 that was amplified
according to Laurila et al. (2009) study.
Amplification resulted in enhanced
ARPC1B expression, according to RT-
PCR. ARPC1B silencing slowed However,
there was no cell migration. impact on cell
proliferation or invasion. ARPC1B may
have a role in platelet dysfunction, in which
a large number of platelets causes hard
tissue sclerosis in the eye, and we know that
pterygium disease is the formation of
triangular tissue on the cornea. The goal of
this research was to see how the ARPC1B
gene affected pterygium

illness.  Platelet  Abnormalities  with
Eosinophilia, Immune-Mediated
Inflammatory Disease, and Combined T
Cell and B Cell Immunodeficiency are just
a few of the conditions that may cause
platelet abnormalities. diseases connected
to the ARPC1B gene, and elevated
ARPC1B has been associated to oral
squamous cell carcinoma OSCC (Auzair et
al., 2016). According to the findings of
gRT-PCR, there was no discernible change.
in ARPC1B gene levels of expression in
pterygium and normal conjunctival tissues
(p>0.005). Several human malignancies
have been linked to caveolin-1 and Actin-
Related Protein 2/3 Complex, Subunit 1B
Based on their past study (Cheong et al.,
2009), they identified two candidate genes,
Caveolin 1 and Actin-Related Protein 2/3
Complex, Subunit 1B that were found to be
differentially expressed in oral squamous
cell carcinoma samples. It has been
suggested in the literature that these two
genes, Caveolin 1 and Actin-Related
Protein 2/3 Complex, Subunit 1B are highly
involved in (Routray, 2014). A recent
research found that over-expression of
ARPCI1B increases tumorigenicity in breast
cancer via causing centrosome
amplification (Molli et al., 2009). ARPC1B
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has been Radiation-resistant intraocular
choroidal melanoma cells were found to be
overexpressed. in addition to breast cancer
(Chia et al., 2015). The difference in
expression of ARPC1B and Cav-1 between
OSCC and normal oral epithelium in the
present research suggested that these genes
are involved in carcinogenesis. They also
discovered that decreased ARPCI1B
expression was linked to lymph node
metastases and advanced tumor stages in
OSCC patients, indicating that the ARPC1B
gene may play a role in the aggressive
development of OSCC. Only a few
researches have looked at the expression of
ARPC1B and its clinical implications
different malignancies, such as breast
cancer (Molli et al., 2009) and intraocular
choroidal melanomas (Molli et al., 2009)
(Lukman et al, 2015). The recent
investigation found a link between low
ARPC1B protein expression and advanced
stage of the illness and lymph node
metastases. Methylation of the Arp2/3
complex's member p41- Arc may also cause
downregulation of the complex, resulting in
loss of expression and the formation of
dysplastic  morphology.  Furthermore,
Zucchini et al. hypothesized that the
downregulation of ARPC1B gene in
osteosarcoma is one of the causative
consequences that leads to metastasis
inhibition by reducing dynamic actin
disassembly, which is required for a tumor
cell movement. These findings point to
ARPC1B's migratory activity in the
modulation of focal adhesions and actin
filaments, which aids tumor cell metastasis
(Chorev et al., 2014). Although deletion of
ARPC1B has been linked to a variety of
malignancies, the mechanism by which this
gene causes OSCC is unknown, and further
downstream research is needed to
determine  its  function in  oral
carcinogenesis. Increased expression of
ARPC1B in OSCC and its link to advanced
stage and lymph node metastasis adds to the
proof that it plays a role in the genesis and
progression of OSCC, the pterygium
disease, which is unclear but is a tumor-like



Ahmed et al.

tissue, and the molecular basis for
pterygium growth, as well as supporting its

neoplastic property. Pterygium is a
condition defined by increased basal
epithelial cell proliferation,

neovascularization, and invasion of the
neighboring corneal epithelium;
nonetheless, viral infections play an
important role.

Pterygium is a frequent eye illness,
particularly in the tropics; as a consequence,
ophthalmologists operating in hot climates
must keep up to speed on current ideas in
the understanding of the nature of
pterygium as well as current treatment
choices in order to achieve better outcomes.
The start and maintenance of pterygium are
dependent on hereditary susceptibility.
Hereditary factors are more likely to
influence the magnitude and seriousness of
pterygiums. Predisposition to pterygium
incidence almost certainly follows the
polygenic model's multifactorial method of
inheritance. Two kinds of genes, one for
inhibitory smad proteins and the other for
smurf proteins, may be inactive, leading to
the development of pterygiums. Pterygium
development seems to be dependent on
fibro genic growth factors, and pterygium
angiogenesis seems to follow fibroblast
proliferation, collagen synthesis, and
collagen lysis. Pterygium is triggered by
sunlight, or maybe reactive oxygen species.
Inflammation and collagen damage, which
are almost certainly caused by oxidative
stress, seem to increase pterygium growth.
Nonetheless, there have been considerable
breakthroughs in our knowledge of the
nature of pterygium recently, and
breakthroughs in therapy have not only
continued to lower recurrence rates, but
they may also allow alternate methods and
treatments to be used instead of surgery.
Current treatments try to reduce the
pterygium's recurrence rate after it has been
surgically removed. Furthermore, advances
in understanding the molecular basis of
pterygium pathogenesis, in conjunction
with treatments and surgical adjuvants,
point to the development of effective
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pterygium treatments, as well as the
prevention and eradication of recurrence
following surgery. The current research
reveals that pterygium has an influence on
ocular surface characteristics, including
direct changes in meibomian gland pattern
and tear film. The results show that the
ARPC1B gene has no influence on
pterygium illness, and further research is
required in the future to establish the
effectiveness and see whether there is a link
between the ARPC1B gene and pterygium.
More research on the gene ARPC1B should
be done in the future, employing various
studies with more patients to gain various
findings and better understand the influence
of the ARPC1B gene on pterygium. The
start and maintenance of pterygium are
dependent on hereditary susceptibility.
Hereditary factors are more likely to
influence the magnitude and seriousness of
pterygiums. Predisposition to pterygium
incidence almost certainly follows the
polygenic model's multifactorial method of
inheritance. Two kinds of genes, one for
inhibitory smad proteins and the other for
smurf proteins, may be inactive, leading to
the development of pterygiums. Pterygium
development seems to be dependent on
fibro genic growth factors, and pterygium
angiogenesis seems to follow fibroblast
proliferation, collagen synthesis, and
collagen lysis. Pterygium is triggered by
sunlight, or maybe reactive oxygen species.
Inflammation and collagen damage, which
are almost certainly caused by oxidative
stress, seem to increase pterygium growth.
Nonetheless, there have been considerable
breakthroughs in our knowledge of the
nature of pterygium recently, and
breakthroughs in therapy have not only
continued to lower recurrence rates, but
they may also allow alternate methods and
treatments to be used instead of surgery.
Current treatments try to reduce the
pterygium'’s recurrence rate after it has been
surgically removed. Furthermore, advances
in understanding the molecular basis of
pterygium pathogenesis, in conjunction
with treatments and surgical adjuvants,
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point to the development of effective
pterygium treatments, as well as the
prevention and eradication of recurrence
following surgery. The current research
reveals that pterygium has an influence on
ocular surface characteristics, including
direct changes in meibomian gland pattern
and tear film. The results show that the
ARPC1B gene has no influence on
pterygium illness, and further research is
required in the future to establish the
effectiveness and see whether there is a link
between the ARPC1B gene and pterygium.
More research on the gene ARPC1B should
be done in the future, employing various
studies with more patients to gain various
findings and better understand the influence
of the ARPC1B gene on pterygium.
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Ozet

Bu ¢alisma, inci dar1 (Pennisetum glaucum) bitkisinde, farkli hasat dénemlerinin ot verimi ve bazi yem kalite
ozellikleri {izerine etkisini belirlemek amaciyla yiiriitilmiistiir. Arastirma, 2022 yili yazlik bitki yetistirme
doneminde, Ege Universitesi Ziraat Fakiiltesi Tarla Bitkileri Boliimiinde, dis ortam kosullarinda saks1 denemesi
olarak gerceklestirilmistir. Caligmada dort degisik hasat donemi (basaklanma Oncesi, basaklanma ortasi,
bagaklanma sonu ve tane dolum) incelenmistir. Deney, dort tekerriirlii tesadiif parselleri deneme desenine gore
tasarlanmigtir. Aragtirmada bitki boyu, kuru madde (KM) verimi, silaj pH’s1, ham protein orani, metabolik enerji,
NDF ve ADF orani gibi baz1 6zellikler dl¢ililmiigtiir. Sonuglar, hasat donemlerinin incelenen tiim o6zellikler
iizerinde 6nemli etkilerinin oldugunu gdstermistir. ilerleyen olgunluk dénemi KM birikimini artirmis ve yem kalite
parametrelerinde 6nemli bir diisiise yol agmistir. Kabul edilebilir KM verimi ve daha kaliteli silaj i¢in inci darmin
basaklanma ortas1 donemde bigilmesi gerektigi sonucuna da varilmistir.

Anahtar Kelimeler: Pennisetum glaucum, hasat donemi, ot verimi, nispi yem degeri

Effect of Different Harvest Stages on The Yield and Some Forage Quality Components
of Pearl Millet (Pennisetum glaucum)

Abstract

This study was carried out to determine the effects of different harvesting stages on the forage yield and some
forage quality characteristics of pearl millet (Pennisetum glaucum). The research was carried out as a pot
experiment in outdoor conditions at Ege University Faculty of Agriculture, Department of Field Crops, during the
summer crop-growing season of 2022. Four different harvest stages (before heading, mid-heading, late heading
and mid-dough ripeness) were tested in the study. The experiment was designed as factorial based on randomized
complete block with four replications. In the study, some properties were measured such as plant height, dry matter
(DM) yield, metabolisable energy, NDF and ADF contents. Results indicated that harvest stages had significant
effect on all tested characteristics. The advancing maturity period increased DM accumulation and led to a
significant decrease in forage quality parameters. It was also concluded that pearl millet should be cut at mid-
heading stages for acceptable DM vyield and higher quality silage.

Keywords: Pennisetum glaucum, harvest stage, forage yield, relative feed value
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Giizar ve ark.

1. Giris
Akdeniz ikliminin egemen oldugu
bolgelerde, sicak ve  kurak yaz

mevsimlerinde sulama islemi yardimiyla
(Kumar ve Chopra, 2014) yetistirilebilen
dar1 bitkisi, alternatif bitkilerinden birisidir
(Raza ve ark., 2021). Darilar, ¢ok farkli
iklim ve toprak kosullarinda
yetistirilebilmeleri ve biiylime siirelerinin
kisa olmasi nedeniyle kurak ve yar1 kurak
bolgelerde 6zel bir 5neme sahiptir (Serba ve
Obour, 2017). Tanesi ve otu hayvan yemi
seklinde degerlendirilirken, tanelerinden
insan gidasi1 olarak da yararlanilmaktadir
(Yasin ve ark., 2018; Seydosoglu ve ark.,
2023). Hizli biiyiime 6zellikleri nedeniyle
tarladaki  bir {riiniin  zarar gormesi
durumunda, zarar1 azaltmak veya acil yem
ihtiyacin1 karsilamak icin darilar devreye
sokulmaktadir (Gautam et al., 2020). Sicak
iklim (C-4) bugdaygili olan inci darisi
(Pennisetum glaucum), 2n=14 kromozom
yapisina  sahip, yillikk bir  bitkidir.
Ingilizcede  “pearl  millet”  olarak
isimlendirilmektedir (Gupta ve ark., 2012;
Jennings et al., 2020). En yaygin tarimi
Sahra alti Afrika ve Hindistan’da
yapilmaktadir (Bhanuchandar ve ark.,
2020). Yetistirildigi bolgelerde insan gidasi
ve hayvan yemi olarak
degerlendirilmektedir (Arun Kumar ve ark.,
2005; Khair ve ark., 2019). Tirkiye’de ise

tarrminin  yapildigina  iliskin - bilgi
bulunmamakla birlikte, bir takim deneysel
caligmalar  yiritilmistir  (Agani  ve

Erginkaya, 2019; Dumanoglu ve ark.,
2022). Misir (Zea mays) bitkisine benzeyen
inci dart yogun kokli bir yem bitkisidir.
Yapraklar1 ayasi uzunlugu ~1.5 m, genisligi
ise 8 cm ulasmakta olup tiiylii ve keskin
kenarlidir (Andrews ve ark., 1992). inci dar
yilik yagislarin  125-900 mm  oldugu
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bolgelerde kolaylikla yetismektedir. ideal
bliyiime sicakliklar1 21°C ile 35°C
degismektedir (FAO, 2011). Inci dar,
diinyadaki  toplam  dar1  {iretiminin
yarisindan fazlasini olusturmaktadir
(FAOSTAT, 2013). Inci dar1 Afrika kokenli
bir bitkidir. inci dar1 hayvancilikta otlatma,
silaj, saman olarak kullanilan besleyicilik
degeri yiiksek bir yem bitkisidir (Hatipoglu,
2009; Newman ve ark., 2010; Benek ve
Geren, 2023). Kaba yem niteliginde olan
silaj, yapildig1 bitkinin vejetasyon siiresinin
uzamasina bagli olarak yem degeri azalma
gostermektedir (Baytekin ve Giil, 2009).
Yem degerinde gozlenen bu azalmanin
nedeni, bitkilerde vejetasyon ilerledikce
meydana gelen lignifikasyon olayidir
(Geren ve ark., 2019). Nitekim lignifikasyon
ile bitkide esasen parcalanabilirligi sorun
olmayan seliiloz, ham seliilloz gibi bazi
besin  maddelerinin  yararlanilabilirligi
siirlanmaktadir (Yildiz ve ark., 2010). Bu
calismanin amaci, tipik Akdeniz ikliminin
egemen oldugu  Bornova  ekolojik
kosullarinda  yetistirilen  inci  dan
(Pennisetum glaucum) bitkisinde, farkl
bicim ddénemlerinin verim ve bazi yem
kalite  Ozelliklerine  etkilerini  ortaya
koymaktir.

2. Materyal ve Yontem

Calisma 2022 yilinin Mayis-Eyliil aylar
arasinda, Ege Universitesi Ziraat Fakiiltesi
Tarla Bitkileri Boliimii’niin  Bornova
deneme tarlasi {lizerinde, dis ortam saksi
denemesi seklinde yliriitiilmiistiir. Ayrica
analizler ayni boliimiin laboratuvarinda
gerceklestirilmistir. Arastirma yerinin bazi
iklim ozellikleri Tablo 1’de sunulmustur
(MGM,  2022). Sakst  denemesinde
kullanilan topragin analiz sonuglar1 Tablo
2’de gosterilmistir.
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Tablo 1. Arastirma yerinin bazi iklim 6zellikleri

Hava Sicakhgi (°C) Yagis (mm) Oransal Nem (%)

Aylar 2022 uyo 2022 uyo 2022 uyo
Mayis 22.3 21.0 6.1 254 58.6 59.6
Haziran 27.5 26.0 14.1 7.5 55.0 52.9
Temmuz 29.9 28.3 0.0 2.1 44.9 51.2
Agustos 29.3 27.9 51.5 1.7 60.4 53.9
Eyliil 25.0 23.9 0.0 19.9 57.7 58.0
X/Z 26.8 25.4 14.3 11.3 55.3 55.1

UYO: Uzun Yillar Ortalamasi, X: ortalama, X: toplam

Denemede kullanilan toprak; tinli-kum fosfor 1.11 ppm (fakir) ve potasyum 40 ppm

yapisint  temsil  etmektedir.  Analizi (noksan), Ca 1300 ppm (fakir) oldugu

sonuglarma gore, kum oran1 %80.2, kil
orant %]1.8, mil oran1 %18.0 olup, toprak
pH’sinin 5.83  (orta asit) oldugu
saptanmigtir.  Tuzun  %0.03  (tuzluluk
tehlikesi yok), organik maddenin %1.72
(humusca fakir), kirecin %0.82 (fakir),
toplam azotun %0.04 (fakir), alinabilir

saptanmistir (Kacar ve Katkat, 2010).
Arastirma  yerinin  iklim ve toprak
Ozellikleri agisindan, yapilan sulama ve
uygulanan giibreler sayesinde inci darist
bitkisinin yetigmesini kisitlayic1 bir unsur
bulunmamustir.

Tablo 2. Arastirma topraginin bazi fiziksel ve kimyasal 6zellikleri

Ozellikler Degerlendirme Ozellikler Degerlendirme
Kum (%) 80.2 - Eriyebilir Tpl tuz (%) 0.03 Tehlike yok
Kil (%) 1.8 - Organik Madde (%) 1.72 Fakir

Mil (%) 18.0 - Toplam N (%) 0.04 Fakir
Biinye tinli kum Almabilir P (ppm) 1.11 Fakir

pH 5.83 Orta asit Almabilir K (ppm) 40 Noksan
Kireg (%) 0.82 Fakir Alnabilir Ca (ppm) 1300 Fakir

Arastirmada, boliim tohumluk stoklarindan
saglanan inci daris1 bitkisel materyal olarak
kullanilmistir.  Arastirmada, inci darist
tizerinde dort farkli bi¢im zamaninin etkisi
incelenmis olup, bunlar 1) basaklanma
oncesi, 2) basaklanma ortasi, 3) basaklanma
sonu ve 4) tane dolum asamasidir. Calisma,
tek faktorlii tesadiif parselleri deneme
desenine gore dort tekerriirli olarak
diizenlenmistir. Denemede 4 x 4 = 16 adet
sakst kullamlmistir. 2022 yili Mayis
basinda, 17 kg toprak iceren plastik saksilar
ekime hazirlanmistir. 9 Mayis 2022
tarihinde her saksiya 4’er adet tohum, 2-3
cm derinlige, elle ekilmistir. Ekimle ayni
tarinte, 10 kg da* N ve 10 kg da* P,Os ve
10 kg da* K20, 15-15-15 giibresi seklinde,
saksilarin merkezi ve 4-5 cm derinlige toplu
bir sekilde verilmistir (Bhanuchandar ve
ark., 2020). Tohum ¢ikisindan 20 giin sonra
saks1 icinde iki bitki birakilarak, digerleri
koklenmigtir. Deneme c¢esme suyu ile
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sulanmistir. Saks1 icindeki yabanci otlar elle
yolunmus, inci dar1 bitkisinin su ve besin
maddesine ortak olmasi engellenmistir.
Arastirma doneminde herhangi bir hastalik
veya zararli goriilmemistir. Silo yemi elde
etmek i¢in, yukarida ifade edilen olum
donemine  ulasan  bitkiler,  toprak
seviyesinden kesilerek hasat edilmistir.
Bitkilere tek bigim uygulanmustir. ikinci
biiyiimeler dikkate alinmamistir. Hasat
edilen taze bitkiler laboratuvara tasinmis ve
makasla ~1 cm’lik boyutlarda kiyilmus,
iclerine koruyucu amacli %0.5 oraninda
sofra tuzu serpilerek karistirtlmistir. Grabb
Testi ile saptanan kuru madde igerikleri
~%25 civarina yiikselinceye kadar
soldurulduktan sonra vakum makinesi
yardimiyla 6zel naylon torbalar iginde
silolanmig (Johnson ve ark., 2005) ve
karanlikk ortamda 40 giin siireyle
mayalanmaya  birakilmistir.  Arastirma
kapsaminda incelenen 6zellikler sunlardir:
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Bitki boyu (cm): Ilgili hasat donemine
ulasan bitkinin boyu toprak seviyesinden en
uc noktasina kadar cetvelle Olglilerek
kaydedilmistir. Kuru madde (KM) verimi (g
bitki?): Tlgili hasat dénemine ulasan bitki
toprak  seviyesinden bag makasiyla
kesilmis, etiketlendikten sonra yas agirligi
hassas teraziyle tartilmistir. Yas bitkiden
tim bitkiyi temsil eden 6rnek alinmis ve
105°C°de 24 saat kurutularak KM igerigi
belirlendikten sonra (AOAC, 1990), yas
agirhk ile c¢arpilarak KM  verimi
hesaplanmistir. Silaj pH’s1: 25 g silaj 6rnegi
tizerine 250 ml saf su konularak 10 dakika
calkalanmis, daha sonra filtre kagidindan
stiziilerek cam bardaklara alman yaklasik
200 ml’lik siizikkteki pH, bir pH-metre
yardimiyla saptanmistir (Anonymus, 1993).
Metabolik Enerji (ME, Kcal kg?):
Calismadan elde edilen yemler 50°C’de
kurutulmus ve 6rnekler 6gitiiliip 1 mm’lik
elekten gegirildikten sonra KM, Ham Kiil
(HK), HP, Ham Yag (HY) ve Ham Seliiloz
(HS) igerikleri Weende analiz yontemine
gore saptanmistir (Naumann and Bassler,
1993). Organik madde (OM) igerigi (%)
KM-HK farkindan hesaplanmistir. Bu
islemlerden sonra yemlerinin in Vitro
metabolik enerji degerinin ham besin
maddelerinden yararlanilarak hesaplanma-
sinda TSE (2004)’nin gelistirdigi “ME=
3260+(0.455 x HP)+(3.517 x HY)—(4.037 x

HS)” formiil kullanilmigtir. Nispi Yem
Degeri (NYD): S6z konusu silo yemlerinin
hiicre ¢eperi fraksiyonlar1 notr deterjan lif
(NDF, %) ve asit deterjan lif (ADF, %)
oranlart Goering and VanSoest (1970)
tarafindan  gelistirilen  deterjan  analiz
yontemine  gore  saptandiktan  sonra
NYD=(SKM%) x (KMT %) / 1.29 formiili
yardimiyla hesaplanmistir (Ball et al., 1996).
Bu formiildeki SKM ve KMT ise su
esitliklerle hesaplanmistir: Sindirilebilir KM
(SKM)=88.9-(0.779 x ADF) ve KM
Tiiketimi (KMT)=120/NDF (Yavuz ve ark.,
2009). NYD degeri “151”den biiyiikse “Cok
Kaliteli” smifinda, “151-125” arasindaysa
“l. Kalite”, “124-103” arasindaysa ‘2.
Kalite”, “102-87” arasindaysa “3. Kalite”,
“86—75” arasindaysa ““4. Kalite” ve “74” den
kiiciikse  “5. Kalite” yemler olarak
isimlendirlilmektedir (Yavuz ve ark., 2009).
Deneme sonucu elde edilen veriler, tesadiif
parselleri deneme desenine gore, varyans
analizine tabi tutulmus (Yurtsever, 1984) ve
hesaplanan LSD (en kiigiikk onemli fark)

degerine (%1) gore ortalamalar
harflendirilmistir.

3. Bulgular ve Tartisma

Farkli bi¢gim donemlerinin inci dari

bitkisinde verim ve bazi silaj yem kalite
Ozellikleri tizerindeki etkileri Tablo 3’te
sunulmustur.

Tablo 3. Farkli bicim donemlerinin inci darida verim ve bazi yem kalite 6zelliklerine etkisi

Bicim donemleri Bitki boyu KM verimi Silaj pH Ham protein oram
Basaklanma Oncesi 69 d 66 d 5.65a 12.2a
Bagaklanma ortasi 100 ¢ 80 ¢ 5.04 a 10.1b
Bagaklanma sonu 111 b 105b 3.89b 85 ¢
Tane dolum 124 a 130 a 3.44b 79 ¢

Ortalama 101 95 4.50 9.7

Méfsr?:lk NDF oram ADF oram Nispi yem degeri

Bagaklanma oncesi 2297 a 40.1b 336¢C 146 a (1.Kalite)
Basaklanma ortas1 2246 ab 40.6 b 35.0 bc 141 a (1.Kalite)
Bagaklanma sonu 2212 b 42.6 a 36.5ab 132 b (1.Kalite)
Tane dolum 2173 b 44.1 a 38.9a 124 ¢ (2.Kalite)

Ortalama 2227 41.7 35.5 137

Istatistiki analiz  sonuglari, bigim etkilerinin oldugunu ortaya koymustur

donemlerinin bitki boyu {iizerine 6nemli
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(Tablo 3). En yiiksek bitki boyu 124 cm ile
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tane dolum asamasina ulasan bitkilerde
Olctiliirken, en diisiik bitki boyu ise 69 cm
ile  basaklanma  Oncesinde  yapilan
bicimlerde saptanmistir. Bulgularimiz, inci
darisina  uygulanan  bicim  islemleri
basaklanma Oncesinden tane dolum
asamasina dogru ilerledikge bitki boylarinin
yukseldigini ortaya ¢ikarmistir. Nitekim,
Brezilya ekolojik kosullarinda Pennisetum
glaucum bitkisini 4 farkli evrede (35, 50, 65
ve 80 giin) hasat eden Santos ve ark. (2020),
bitki boylarinin sirasiyla 112 cm, 200 cm,
221 cm ve 222 cm oldugunu bildirmislerdir.
Benzer sekilde, Pakistan sartlarinda
P.glaucum bitkisinin 3 farkli ¢esidini (786,
AF-POP ve MB-87) 3 farkli donemde
(ekimden sonra 45, 60 ve 75 giin) hasat eden
Bukhari ve ark. (2009), ilerleyen hasat
donemine karsilik ortalama bitki boylarimin
sirastyla 134 cm, 178 cm ve 222 cm
oldugunu bildirmislerdir. Analiz sonuglari,
bicim donemlerinin KM verimi iizerine
onemli etkilerinin oldugunu gdstermistir
(Tablo 3). En yiliksek KM verimi 130 g
bitki? ile tane dolum asamasmna ulasan
bitkilerde kaydedilirken, en diisik KM
verimi ise 66 g bitki! ile basaklanma
oncesinde yapilan bi¢cimlerde belirlenmistir.
Bulgularimiz, inci darisinin yaslanmasina
(basaklanma Oncesinden tane dolum
asamasina)  paralel  olarak  yapilan
bicimlerin KM verimlerini yiikseldigini
gostermistir. Zira pek c¢ok arastirict da,
bulgularimiza benzer sonuglara ulagsmistir.
Ornegin, Pakistan kosullarinda Pennisetum
americanum bitkisinin 3 farkli ¢esidinde
(BS-2011, Ghana White ve MB-87) 3 farkli
hasat zamannin (55, 65 ve 75 giin) etkisini
arastiran Noor ve ark. (2016), bitkilerde
hasat zamani ilerledikge KM veriminin
yiikseldigini (8.8, 12.3, 169 t ha?)
saptamislardir. Buna benzer sekilde,
Brezilya ekolojik kosullarinda Pennisetum
glaucum bitkisini 4 farkli evrede (35, 50, 65
ve 80 giin) hasat eden Santos ve ark. (2020),
ilerleyen bitki yasina gore (35-50-65 ve 80
giin) KM veriminin yiikseldigini (2.3, 8.1,
10.6 ve 13.7 t hal) vurgulamislardir.
Mevcut calismamizda, inci dar1 bitkisinin
hasat donemi ilerledikce, bir baska ifadeyle,
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bitki  yaslandikga KM  verimlerinin
yiikseldigi saptanmustir. Varyans analiz
sonuglari, bigim donemlerinin silaj pH’s1
lizerine  Onemli  etkisinin  oldugunu
gostermistir (Tablo 3). En yiiksek silaj pH
degeri 5.65 ile basaklanma 6ncesi donemde
bicilip silonan yemlerde belirlenirken, onu
istatistiki olarak aym1 grupta yer alan
basaklanma ortasi (5.04) donemi izlemistir.
En diisiik silaj pH degeri 3.44 ile tane
dolumu doénemde bigilip silolanan yemlerde
belirlenirken, onu istatistiki olarak aym
grupta yer alan basaklanma sonu (3.89)
donemi takip etmistir. Bulgularimiz, inci
dari bitkisinin ilerleyen gelisme
donemlerinde (basaklanma oncesinden tane
dolum asamasina) bigilmesiyle hazirlanan
silo yemlerindeki pH degerlerinin rakamsal
olarak azaldigim1 gostermistir. Ancak bu
azalis, silaj kalitesi degerlendirilmesinde
ters calistigindan, kaliteli bir silo yemi
eldesine yonelisi ifade etmektedir. Bitki
gelisme doneminin ilerlemesine paralel
olarak bitki biinyesindeki eriyebilir seker
oraninin yiikselmesi, silajdaki asitligi de
arttirmustir (Noor ve ark., 2016; Ojo ve ark.,
2016). Brezilya ekolojik kosullarinda P.
glaucum bitkisini 4 farkli evrede (35, 50, 65
ve 80 giin) hasat eden Santos ve ark.,
(2020), bitki yas1 ile ters orantida diisiis
gostererek, ortalama silaj pH’larini sirasiyla
5.85, 4.65, 3.71 ve 3.50 oldugunu
belirtmislerdir. Nijerya sartlarinda
Pennisetum purpureum bitkisi 2 farkli
donemde (4 ve 8 hafta) bigip silajin1 yapan
Ojo ve ark. (2016), hasat dénemi ilerledikge
yemdeki pH degerinin diistigiinii (5.20,
5.13) bildirmislerdir. Bulgularimiz,
yukaridaki aragtiricilarin sonuglariyla uyum
icerisindedir. Varyans analiz sonuglari, inci
darida bi¢cim donemlerinin ham protein
orant lizerine Onemli etkisinin oldugunu
gostermistir (Tablo 3). En yiiksek HP orani
%12.2 ile basaklanma Oncesinde oldugu
saptanmistir. En diisiik HP orani ise %7.9
ile tane dolum asamasinda saptanirken, onu
istatistiki olarak ayn1 ve son grupta yer alan
basaklanma sonu (%8.5) izlemistir.
Calismamizda HP oram1  bitki yas1
ilerledikge diisiis egilimi gostermistir. Zira
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pek cok arastirici da, bitki yaglanmasina
paralel olarak biinyedeki HP oranlarinda
azalmalar meydana geldigi
vurgulamislardir (Bukhari, 2009; Geren ve
ark., 2019). Ornegin, Malezya ekolojik
sartlarinda Napier Pak Chong (Pennisetum
purpureum x Pennisetum glaucum) bitkisini
dikimden 45, 60 ve 75 gilin sonra hasat eden
Mohamad ve ark. (2022), bigim donemi
ilerledikce (45 giinden 75 giine), HP
oranlarinin sirastyla  %19.5, %17.3 ve
%15.9’a diistligiinii vurgulamiglardir. Buna
benzer olarak, Pakistan kosullarinda
Pennisetum americanum bitkisinin 3 farkli
¢esidinde (BS-2011, Ghana White ve MB-
87) 3 farkli hasat zamaninin (55, 65 ve 75
giin) etkisini aragtiran Noor ve ark. (2016),
erken (55 giin) donemde hasat edilen
bitkinin HP oraninin %7.4 oldugunu
bildirirlerken, bitki yas1 ilerledik¢e (65 ve
75 giin ) sirastyla %7 ve %6.6’ya diistiigiinii
saptamislardir. HP  oranlarma  ait
bulgularimiz, yukaridaki arastiricilarin
sonuclariyla  paralellik  gdstermektedir.
Istatistiki  analiz  sonuclari,  bigim
donemlerinin metabolik enerji {izerine
onemli etkilerinin oldugunu gdstermistir
(Tablo 3). En yiiksek metabolik enerji 2297
Kcal kg ile basaklanma ©6ncesi
asamasindaki bitkilerde kaydedilirken, en
diisiik metabolik enerji ise 2173 Kcal kg™
ile tane dolum asamasinda yapilan
bicimlerde belirlenmistir. Bulgularimiz,
inci darisinin yaslanmasina (basaklanma
oncesinden tane dolum agamasina) paralel
olarak yapilan bi¢imlerin  metabolik
enerjinin azaldigimi gostermistir. Birgok
arastirici, ilerleyen hasat donemlerinde bitki
biinyesindeki HP oraninin azalip, seliiloz
oraninin yiikselmesi sonucunda yemdeki
metabolik enerji degerlerinin diigmeye
basladigini ifade etmislerdir (Ansah ve ark.,
2010; Yidiz ve ark., 2010; Ojo ve ark.,
2016). Meksika ekolojik kosullarinda,
P.glaucum bitkisinin {i¢ farkli ¢esidini
(ICMV-221, ICMV-7704 ve HHBVC Tall)
iki farkli olgunluk evresinde (¢igeklenme ve
tane dolum) hasat edip, besin icerigi
inceleyen Morales ve ark. (2015), olgunluk
evrelerinin  metabolik  enerji  {lizerinde
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istatistiki anlamda Onemli bir etkisinin
olmadigini, metabolik enerji ortalamasinin
2400 Kcal kg! oldugunu bildirmislerdir.
Mecvut ¢alismamizda, inci darisinin
yaslanmasina paralel olarak silo yeminin
metabolik enerjinin azalmasi, yukaridaki
baz1 arastirilarin  bulgulartyla  kismen
uyumsuzluk gostermektedir. Bunun nedeni,
bitki yetistiriciligi kosullart ile kullanilan
bitkisel materyalinin ve uygulanan tarimsal
islemlerin farkli olmasina dayandirilabilir.
Analiz sonuglari, bigim donemlerinin NDF
orani ilizerine dnemli etkilerinin olduguna
isaret etmistir (Tablo 3). En diisiik NDF
orani %40.1 ile basaklanma Oncesi asamada
oOlciiliirken, onu istatistiki olarak ayn1 grupta
yer alan basaklanma ortasi evresi (%40.6)
izlemistir. En yiiksek NDF orani ise %44.1
ile tane dolum asamasinda kaydedilmistir.
Calismamizda, inci dar1 bitkisi
olgunlastik¢a silo yemindeki NDF oranlari
artmigtir. Ancak bu artiy yemdeki hiicre

duvari bilesenlerinin yiikselmesi,
dolayistyla yemden yararlanmanin azalmasi
anlamina gelmektedir. Bitki

yetigtiriciliginin  yapildigt mevsim ve
vejetasyonun donemine bagli olarak bitki
hiicre duvarinin {i¢ yapitasi olan seliiloz,
hemiseliioz ve lignin  diizeylerinin
degiskenlik gosterdigi bir cok arastirict
tarafindan vurgulanmistir (Tekce ve Giil,
2014; Sen ve Basalan, 2017). Bu nedenle
bitkilerin hasat doneminin, hiicre duvari
bilesenleri {izerine etkisi oldukca yiiksektir.
Nijerya sartlarinda Pennisetum purpureum
bitkisi iki farkli donemde (4 ve 8 hafta)
bigip, silajim1 yapan Ojo ve ark. (2016),
NDF oranlarinin hasat donemi ilerledikce
%54’den %64’e ylikseldigini belirtirmis-
lerdir. Buna karsilik, Meksika kosullarinda,
P.glaucum bitkisinin 3 farkli ¢esidini
(ICMV-221, ICMV-7704 ve HHBVC Tall)
farkli olgunluk evresinde (¢igeklenme ve
tane dolum) hasat edip, besin icerigi
inceleyen Morales ve ark. (2015),
cicekleme doneminde %58.3 olan NDF
oraninin, tane dolum doéneminde %55.7’ye
distligiinii ifade etmislerdir. Bu sonuglar,
bulgularimizla kismen oOrtiisse de, bitkisel
materyalin ve uygulanan tarimsal iglemlerin
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farkli olmasi, degisik ifadelere neden
olabilmektedir. Varyans analiz sonuglari,
inci darida bi¢im dénemlerinin ADF oran1
lizerine  O6nemli  etkisinin  oldugunu
gostermistir (Tablo 3). En diisitk ADF orani
%33.6 ile basaklanma Oncesi donemde
kaydedilirken, bitki yasi ilerledik¢e artmis
olup, en yiiksek ADF orani tane dolum
asamasinda %38.9 olarak Olgiilmiistiir.
Gana sartlarinda Pennisetum purpureum
bitkisinin 4 farkli ¢esidinde, 3 farkli hasat
zamaninin (60, 90 ve 120 giin) verim ve
kimyasal bilesimini inceleyen Ansah ve ark.
(2010), erken dénemden ge¢ déneme dogru
gidildikce ADF igeriklerinin sirastyla
%48.9, %50.5 ve %51.2°ye yiikseldigini
bildirmislerdir. Benzer sekilde, Brezilya
ekolojik kosullarinda 5 farkli inci dari
(Pennisetum glaucum) genotipini (ADR
500, ADR 7010, LAB 0730, LAB 0731,
LAB 0732), 3 farkli donemde (ekimden 57,
65 ve 73 giin sonra) bigip silolayan Costa ve
ark. (2012), hasat zamaninin ilerlemesine
paralel olarak silo yemi biinyesindeki ADF
oranlarinda (57: %37.7, 65: %40.1 ve 73:
%43.9) artis egilimi saptadiklarin1 ifade
etmiglerdir. Uygulanan istatistiki analiz
sonuclari, bicim dénemlerinin inci dar silo
yeminin nispi yem degeri lizerine onemli
etkilerinin oldugunu ortaya koymustur
(Tablo 3). Bitki yas ilerledikge NYD’nde
diisiis tespit edilmistir. En yliksek NYD 146
ile basaklanma oncesi donemde, en diisiik
NYD ise 124 ile tane dolum asamasinda
kaydedilmistir. Izmir ekolojik sartlarinda
Pennisetum purpureum bitkisini 9 farkli yag
doneminde (30-45-60-75-90-105-120-135-
150 giin) hasat eden Geren ve ark. (2016),
bitki  yas1 ilerledikce = NYD’lerinin
distiiglinii ve sindirilebilirligin azaldigim
ifade etmislerdir. Benzer sekilde, Izmir
ekolojik kosullarinda Pennisetum hybridum
bitkisini 6 farkli yas doneminde (30-60-90-
120-150-180 giin) bigen Geren et al. (2020),
bitki yas1 ilerledikge NYD’lerinin azaldigini
vurgulamiglardir. NYD’ne ait bulgularimiz,
yukaridaki  arastiricilarin - sonuglariyla
paralellik gostermektedir.
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4. Sonuc¢

Bornova/izmir  ekolojisi,  kontrollii
kosullarda yetistirilen inci dar1 bitkisinde,
farkli bicim donemlerinin (basaklanma
oncesi, basaklanma ortasi, basaklanma sonu
ve tane dolum asamasi) verim ve bazi yem
kalite oOzelliklerine etkisini saptamaya
yonelik yapilan 6n calismada; inci dan
bitkisinden silaj yemi {iretiminde verim ve
kalite 6zelliklerinin zit bir konumda oldugu
saptanmistir. Tane dolum asamasinda KM
verimi en yiiksek seviyeye ulasirken,
metabolik enerji ve NYD en diisiik seviyede
oldugu belirlenmistir. Bu durum, tam bir
Oneriyi zora sokmaktadir. Bu nedenle biraz
verimden feragat ederek, yiiksek yem
kalitesi i¢in basaklanma ortasi donemde
inci dart bitkisinin hasad1 Onerilebilir.
Ancak, caligmanin bir saksi denemesi
oldugu goz oOniinde bulunduruldugunda,
kesin sonug elde etmek i¢in bu denemenin
en az 2 yil siireyle tarla kosullarinda
denenmesi de Onerilmektedir.

Yazarlarin Katki Beyam

Yazarlar  makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarini ve
onayladiklarini beyan ederler.

Cikar Catismasi1 Beyani

Tim yazarlar, bu ¢alisma i¢in herhangi
bir c¢ikar catismasi olmadigin1 beyan
etmektedir.
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Abstract

This study examined the impact of motivational interviewing on self-management and HbA1c in patients with
type 2 diabetes using a pretest—posttest control group in a quasi-experimental research design. Twenty-five
experimental and twenty-six control patients who applied to an outpatient clinic in a training and research hospital
made up the study's sample. The Diabetes Self-Management Instrument, the Behaviour Change Stage
Identification Form for Type 2 Diabetes Patients, and the Patient Information Form were used to gather the data.
Following the pretest, the control group underwent standard care while the experimental group underwent four
sessions of the motivational interviewing (MI) method. In order to analyze the data, descriptive and comparative
statistical techniques were applied. Before the intervention, the trial and control groups' patients' individual and
illness characteristics, as well as the results of the Diabetes Self-Management scale, were similar. A statistically
significant difference was observed in the post-test Diabetes Self-Management Scale total scores between the
patients in the trial and control groups. There was a significant difference between the post-test HbAlc outcomes
of the patients in the experimental and control groups when comparing their pre- and post-test HbAlc outcomes.
The study's findings demonstrated the efficacy of motivational interviewing in raising type 2 diabetes patients'
levels of self-management and reducing their HbAlc results.

Keywords: Diabetes type 2, HbAlc, motivational interviewing, self-management

100


http://dx.doi.org/10.5281/zenodo.10651168
mailto:dkaya@gelisim.edu.tr
https://orcid.org/0000-0002-7189-6022
https://orcid.org/0000-0003-0596-4258

Kaya Meral and Kutlu

1. Introduction

Diabetes mellitus (DM) is a chronic
illness, which presents when the insulin
hormone is not or insufficiently produced in
the body, or it unable to be used by the body
despite being secreted in sufficient
amounts. This raises blood glucose levels,
which can cause both acute and long-term
problems. It also necessitates ongoing
medical care and patient education on a
regular basis. (IDF, 2021; ADA, 2023). It is
estimated that approximately 10.5% of the
adult population (537 million people) in the
world suffers from diabetes, and By 2045,
this is predicted to rise to 783 million
people. The International  Diabetes
Federation (IDF) estimates that around 6.7
million adults between the ages of 20-79
lost their life in 2021 because of diabetes
and the complications it brought (IDF,
2021). According to these results, the risk of
developing serious health problems, which
increases the cost of medical care, reduces
quality of life, and endangers life among
people suffering from diabetes, is
increasing (Adu et al., 2019). Metabolic
control needs to be ensured to prevent the
development of chronic complications
(Bonora et al., 2020). For this, the
management of lifestyle is a fundamental
characteristic of diabetic care. Lifestyle
management consists of self-management
training and support for diabetics, medical
nutrition  therapy, physical activity,
counseling to stop smoking, and
psychosocial care (ADA, 2019). Self-
management in diabetes is a duty that needs
to be integrated into the daily lives of
patients and is a process that is used for the
patient to acquire the necessary knowledge
and skills in order to be able to manage
crises and perform lifestyle changes
(Powers et al., 2020). Despite the
importance of self-management in diabetes,
in order for patients to be able to keep
themselves under control, studies show a
lack of motivation or deficiency in
empowering patients. When setting off
from this assumption, motivation is of
considerable importance in order to ensure
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that patients continue with their treatment,
and that they adapt to the illness. Many
studies have shown that Mls are effective in
patients adapting to their illnesses and in the
self-management of diabetes (Carpenter et
al., 2019; Dogru et al., 2019). Motivational
interviewing are interventions that aim to
bring about the motivation of patients in
order to ensure they change their health-

related behaviors and are adapted
specifically to each person (Bischof et al.,
2021). A wide range of medical

professionals, including psychologists,
physicians, nurses, and midwives, use MI
(Bell and Roomaney, 2020). As behavioral
changes in individuals are more of a process
rather than an outcome, it is necessary to
intervene in a manner that is appropriate for
the stage of the change in which the

individual is in order to facilitate the
change. Pre-contemplation,
contemplation/intention,  preparation /
decision, action, and

maintenance/continuation are the stages
that include these. A lot of people go
through this cycle multiple times before
they finally adopt a new habit (Duckworth
and Gross, 2020). The most important role
of nurses, who are one of the members of
the team, is to educate diabetes patients.

Education encompasses effective
behavioral change  strategies,  self-
management, and supportive lifestyle

changes. Therefore, the responsibilities of a
diabetes educator are to ensure that the
health status related to diabetes of diabetic
patients reaches a level that is sufficiently
good by ensuring that the patients use their
capacities to the utmost to take precautions
based on informed decisions and to increase
the quality of life of diabetic individuals
(ADA, 2019). As with many other chronic
illnesses, diabetes may affect the whole life
of the individual and is an illness that has
not only physiological but has
psychological, economic, and social
dimensions as well. Consequently, utilizing
the MI technique to improve patients' self-
sufficiency may be advantageous for nurses
who provide holistic patient care. Despite
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the importance of self-management and
patients keeping themselves under control
in diabetes, studies show a lack of
motivation or deficiencies in self-
empowerment (Lambrinou et al., 2019).
When setting off from this assumption,
motivation is of considerable importance to
ensure that patients continue with their
treatment and that they adapt to their illness.
Many studies have shown that Mls are
effective in patients adapting to their
illnesses and in the self-management of
diabetes (Bhat et al., 2020; Li et al., 2020;
Bilgin et al., 2022). This study sought to
ascertain the effect of motivational
interviewing on HbAl1c levels and self-
management in patients with type 2
diabetes.

2. Materials and Methods
2.1. Research design

This research was applied in a quasi-
experimental research design with a
pretest—posttest control group.

2.2. Dependent-independent variables
The independent variable of the research
is motivational interviewing; dependent
variable, diabetes self-management and
HbAlc levels. Individual and disease
characteristics of the patients were
determined as control variables.

2.3. Hypothesis

H1: When patients who have received
diabetes training using the MI technique are
compared with those who did not receive
this training, their self-management scores
will be higher. H2: When patients whtho
have received diabetes training using the Ml
technique are compared with those who did
not receive this training, their HbAlc levels
will be lower.

2.4. Time and setting

The study was conducted between
February and December 2017 in a diabetes
outpatient clinic in an education and
research hospital.

2.5. Study sample
The population of the study was
comprised of patients who visited the
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internal illnesses/endocrinology polyclinics
of a training and research hospital or who
were receiving treatment as inpatients in the
internal illnesses/endocrinology polyclinics
(N=1200). A power analysis was carried out
using the G* Power (v3.1.7) program to
determine the sample size. As a result of the
power analysis based on a similar study
previously conducted for the study designed
as an intervention and a control group (Lin
et al. 2008); When the effect size was taken
as d = 0.8 (large), the number of samples
determined for power 80% with B = II type
error probability was calculated as at least
52, 26 people for each group. The
intervention group contained 25 patients
who completed the study, while the control
group contained 26 patients. The inclusion
criteria were determined as: having been
diagnosed with type 2 diabetes for more
than 3 months; being over the age of 18;
being in the contemplation, preparation,
and/or action stages of any section of the
Behavioral Change Stage Identification
Form of the Transtheoretical Model; having
HbA1c levels above 6; and agreeing to take
part in the study. The patients suffering
from diabetes included in the sample were
allocated into the intervention and control
groups.

2.6. Measures

The data of the study were collected
using the Patient Information Form,
Behavior Change Stage Identification Form
for Type 2 Diabetes Patients, and Diabetes
Self-Management Instrument (DSMI)-35).

2.6.1. Patient Information Form (Pre
Test)

The information form was comprised of
a total of 43 questions and queried the
personal information of patients, their
diabetes-related  characteristics,  their
perceptions of their health status, and
information related to their diabetic and
HbAlc value.

2.6.2. Patient Information Form (Post
Test)

The information form was comprised of
a total of six questions and queried
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information related to their perceptions of
their health status and HbAlc value.

2.6.3. Diabetes
Instrument (DSMI-35)

DSMI-35, which was developed by Lin
et al. (2008) is a instrument designed for
adults suffering from type 2 diabetes. It is
comprised of 35 questions covering the
period from the previous three months to
determine  the  frequency of the
implementation of the self-management
skills of the patients. The response to each
question was scored out of 4 and was on a
self-reporting Instrument. The responses
varied from one (never) to 4 (always). The
total score for the Instrument ranged from
35 to 140. A higher score showed that self-
management activities were implemented
on a more regular basis. In the present
study, the Cronbach alpha value of the scale
was determined as 0.95.

2.6.4. Behaviour Change  Stage
Identification Form for Type 2 Diabetes
Patients

This was a form prepared by the
researcher—based on the literature—who
benefited from the stages of change of the
transtheoretical model with the aim of
determining the stages of patients’
behavioral changes in the areas of use of
medication, nutrition, and  physical
exercise.

Self-management

2.7. Data Analysis

Descriptive analyses (arithmetic mean,
standard deviation, minimum—maximum,
ratio, percentage) were used to evaluate the
similarities of the experimental and control
groups, a Mann-Whitney U Test was used
to compare the experimental and control
groups pretest and posttest Instrument
scores, and a Wilcoxon signed-ranks test
was used to compare the pretest and posttest
scores of the experimental and control
groups. The results were evaluated at a 95%
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confidence interval
significance level.

and a p <0.05

2.8. Research Process

A preliminary test, consisting of the
Patient Information Form, Behavior
Change Stage Identification Form for Type
2 Diabetes Patients, and the DSMI-35, was
applied to both the intervention and control
groups. This was followed by an
intervention using the MI method to only
the intervention group. Each of these
interventions consisted of four sessions of
30-60 (mean 45 min) min each. The
sessions were structured according to the
Behavior Change Stage Identification Form
developed by the researcher by making use
of the transtheoretical model and adapting it
to diabetic patients. The subject of the first
session was “Opening, Structuring the
Discussion, and Establishing the Agenda”;
the subject of the second session was
“Improving Motivation for Change”; the
subject of the third session was
“Summarizing, Support, and Talking about
the Change”; and the subject of the fourth
session was “Evaluation” (Selcuk-Tosun
and Zincir, 2019). The discussions were
completed in four weeks, with one
discussion held every week. The final test
and the Diabetes Self-Management
Instrument were applied again to the
members of the intervention group in the
third month after completion of the MI
method sessions and in the third month to
the control group. The intervention group
contained 25 patients who completed the
study, while the control group contained 26
patients.

3. Results

The study was carried out in 2017
between February and December. Sixty
individuals who satisfied the inclusion
criteria were randomized at random to the
control and intervention groups. Fig. 1
displays a flow chart of the patients. (see Fig
1).
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[ Enroliment ]

Assessed for eligibiity (n=1200)

Excluded (n=1140)
¢ Not meeting inclusion criteria (n=976)
+ Declined to participate (n=50)

¢ Other reasons (failed to complete
screener, failed to complete
informed consent, or failed to
complete baseline survey (n=114)

Randomized (n= 60)
(http/wwwstattrek.com/statistics/random-numbes-generatoraspx)

*

(

Allocation 1

Allocated to intervention (n=30)

+ Received allocated intervention (n=25)

+ Did not receive allocated intervention (city
change, participant withdrew immediately

after randomization, due 1o work and surgery
(n=5)

Allocated to intervention (n=30)

+ Received allocated intervention (n=28)

+ Did not receive allocated intervention
(participant withdrew immediately

after randomization) (n=2)

l [ 3-Month Follow-Up ] l

Compileted 3-month survey (n=25)
Discontinued intervention (n=0)

J

Completed 3-month survey (n=26)
Discontinued intervention (did not complete
3-month survey) (n=2)

Analysis ]

~
Analysed (n= 25)
+ Excluded from analysis (n=0)

J
Analysed (n=26)
+ Excluded from analysis (n=0)

Figure 1. CONSORT Diagram

Table 1 displays particular properties of
the diabetic patients. Based on this
information, the intervention group's mean
patient age was 56.28 + 8.18 years, with
56% of the patients being female, and their
mean BMI was 32.49 + 6.41. Patients in the
control group had a mean age of 55.54 +
7.60 years, amean BMI of 33.54 4+ 5.93, and
69.2% of the patients were female. A
comparison of the personal characteristics
of the intervention and control groups
revealed no statistically  significant
differences. The diabetes-related
characteristics of the intervention and
control groups are also displayed in Table 1.
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Based on the data, it was discovered that the
patients in the intervention group had had
diabetes for an average of 9.20 + 5.70 years,
based on their self-reported Vizuel Analog
Instrument (VAS) score, 72% of them did
not receive routine medical examinations,
that their mean compliance score with their
diabetes treatment was 5.16 + 2.40, and that
their mean HbAlc level was 10.66 = 1.91.
The control group's mean HbA1c level was
9.95 + 2.23, the patients' mean compliance
with their diabetes treatment was 3.30 =+
1.69, and 69.2% of them did not get regular
checkups.
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Table 1. Individual and diabetes features of the control and intervention groups

Statistic
Variable Intervention (n=25) Co_ntrol
(n=26) 7/ X2 P
Min-Max (Median) 40-69 (57) 46-74 (55)
Age (year) -,632 527
Mean+Sd 56,28+8,18 55,54+7,60
Female 14 (56 18 (69,2
Gender; n (%) (56) (69.2) ,954 ,329
Male 11 (44) 8 (30,8)
Min-Max (Medi 24,6-48,3 (30,8 22,4-47 (32,8
BMI (kg/m?) in-Max (Median) (308) G28) 960 318
Mean=Sd 32,4946,41 33,54+5,93
Literate 1(4) 5(19,2)
Education; .
n (%) Elementary/High School 21 (84) 17 (65,4) 4,737 192
Beyond high school 3(12) 4 (15,4)
Not in operation 10 (40) 17 (65,4)
. Paid worker 3(12) 5(19,2)
Occupation; n (%) . 6,400 ,094
Paid employee 10 (40) 3(11,5)
Other 2(8) 1(38)
. . Worse 3(12) 1(3,8)
Sy Moderate 20 (80) 25 (96,2) 3537 171
Better 2(8) -
Alone 1(4) 2(7,7)
People with whom Partner(wife/husband) 10 (40) 6 (23,1) 2 605 457
he/she lives; n (%) Partner and children 14 (56) 17 (65,4) ‘ ’
Children - 1(3,8)
Duration of diabetes (year) Min-Max (Median) 1-20 (7) 2-30 (10) 454 649
Mean+Sd 9,20+5,70 10,1546,37 ' '
Yes 21 (84) 23 (88,5)
Family history; n (%) No 4 (16) 2(7,7) 1,739  ,419
Don’t know - 1(3,8)
Hospitalization due to Yes 2(8) 1(3,8)
complications or diabetes within 23 (92) 25 (96,2) 397 529
the last year; n (%)
Routine examination; n (%) Yes 7 (28) 8(30,8)
,047 ,828
No 18 (72) 18 (69,2)
OAD 2 (8) 3(11,5)
Diabetes theraphy; n (%) Insulin 5 (20) 1(3,8) 3,248 197
Insulin+ OAD 18 (72) 22 (84,6)
Based on the VAS value, a Min-Max (Median) 1-11 (4) 0-6 (3)
diabetes treatment compliance pfean+Ss 5,16£2,40 3,30+1,69 -2,958 ,003
score
Min-Max (Median) 8,4-15,3 (10) 6,5-14,4 (10)
AlC -1,103 ,270
+Ss 10,66+1,91 9,954+2,23

p<0.05; Z, Mann-Whitney U Test; X2, Chi-square Test; Sd, Standart Deviation

The patients in the control group had
diabetes for an average of 10.15 + 6.37
years. The self-reported VAS value
revealed that only the mean scores of the
patients' adherence to their diabetes
treatment plan differed significantly
between the groups of patients in the
intervention and control groups, with all
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other characteristics remaining unchanged.
The intervention and control groups'
pretest—posttest DSMS-35 scores are
contrasted in Table 2. After comparing
these data, a significant difference (Z=-
6.031, p<0.001) was discovered between
the intervention and control groups' final
test scores. A significant difference was
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also found when comparing the DSMS-35
preliminary test scores to the final test
scores in the intervention and control
groups (Z=-3.983, Z=-2.542 p<0.05).
Though the patients in the intervention

group had higher posttest DSMS-35 scores,
it was discovered that the patients in the
control group had lower final test DSMS-35
SCOres.

Table 2. Comparison of the Intervention and Control Groups' pre- and post-test DSMS-35 scores and

HbAlc outcomes

Intervention (n=25)

Control (n= 26)

. . Vi p
Mean=Ss Min Max Mean+Ss Min  Max
DSMS-35  Pretest  83,08421,30 47 137 8038:1608 51 105  -226 821
Scores Posttest  122,36+1337 87 139  7392¢1293 51 199  -6,031 0,000
Z"=-3,983p =0,000 Z7'=-2,542p =0,011
HbALC Pretest  10,66£191 84 153 9952223 65 144 -1,108 270
Posttest  7,20+1,32 40 103 950:2,14 064 139 -4093 0,000

Z"=-4,373 p =0,000

Z"=-1,258 p =,209

p<0.05; *Z, Wilcoxon Signed Ranks Test; **Z, Mann-Whitney U Test

The comparison of the intervention and
control groups' pretest—posttest HbAlc
outcomes is also displayed in Table 2. The
final test HbAlc outcomes of the
intervention and control groups differed
significantly (Z = -4.093, p<0.05). When
the patient's HbAlc outcomes from the
preliminary and final tests in the
intervention group were compared, there
was also a significant difference (Z=-4,373,
p<0,05), and it was observed that the
HbAlc outcomes from the final test were
lower than the values from the preliminary
test. Between the patients in the control

group's initial and final test HbAlc
outcomes, there was no discernible
difference. Z=-1,258, p > 0.05.

4. Discussion

It was discovered that the patients in both
the control and experimental groups were
similar after examining their diabetes and
demographic characteristics. When the
studies directed at the effectiveness of
motivational interviewing in type 2 diabetes
patients were examined, it was found that
the patient characteristics in our study were
similar to those in the literature (Bilgin et
al., 2022; Muslu et al., 2022). Patients in the
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intervention and control groups had similar
preliminary test DSMS-35 results when
comparing their final test DSMS-35 scores.
The results of their final test, the DSMS-35,
showed a significant difference, though,
and it was concluded that the intervention
group had performed better than the control
group. The DSMS-35 scores of the
intervention group's preliminary and final
tests showed a significant difference as
well. According to this research, diabetes
self-management can be effectively
achieved with diabetes education that
incorporates motivational interviewing. The
DSMS-35 initail and last test scores of the
patients in the control group in this study
also showed a significant difference. The
final test DSMS-35 post-implementation
scores, however, were lower than the pre-
implementation scores, which is why there
was a difference. The majority of the
patients who participated in the study stated
that the did not have regular health checks
and thought diabetes required only
medicine/drugs treatment. They also did not
make any changes in their lifestyles. This
may be influential in self-management
being low among the patients in the control
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group. The fact that there was a significant
difference between the intervention and
control groups, and especially that the final
DSMS-35 scores in the control group
patients who received only routine diabetes
training fell—in line with all of the above
results—shows that the MI technique is
more effective than routine training, and
supports our hypothesis that patients who
receive diabetes training using the MI
technique  will have higher self-
management scores than individuals who
do not. In a study by Tosun et al. (2019)
investigating self-effectiveness and the
effects on metabolic control and health-
related behavior of transtheoretic model-
based motivational interviewing in
individuals suffering from type 2 diabetes
mellitus, it was found that the
implementation of Ml increased the level of
self-effectiveness over a period of six
months and led to improved metabolic
control as well as improvements in the
behavioral stages of nutrition, exercise, and
the use of medication. According to studies
on type 2 diabetic patients, it has been stated
that MI has contributed to developments in
the self-care behaviors in diabetes
(Alvarado-Martel et al., 2020; Berhe et al.,
2020; Oz and Buyuksoy, 2022). Li et al.
(2020) studied the impact of MI on the
quality of life and HbAlc results of type 2
diabetes patients and found that Ml
increased self-management activities to an
important extent in type 2 diabetes patients.
One of the most crucial markers of a
patient's condition with regard to self-
management is the HbAlc value. There
was a significant difference between the
HbA1c outcomes from the final test and the
preliminary test, even though there was no
significant  difference  between  the
intervention and control groups. In a study
on the impact of MI conducted by diabetes
instructors on the control of blood glucose
in badly controlled type 2 diabetes patients
Berhe et al. (2020) systematic review and
meta-analysis study observed that Mis
improved HbAlc levels. In the study
carried out by Dogru et al. (2019)
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researching the effects of MIs on self-
management and the metabolic variables
results in type 2 diabetes patients, it was
seen that the HbAlc outcomes had fallen by
statistically significant levels. In a study
carried out by Bilgin and Muz (2022) on the
effect of Mls on the glycated hemoglobin in
type 2 diabetes, a significant fall was seen
in HbAlc level following the intervention.
In a study carried out by Thepwongsa et al.
(2017) on obese patients suffering from
type 2 diabetes, it was seen that Mls had a
positive impact on the HbAlc value.
Finally, in corroboration with the above
studies, in our study, it was found that the
HbA1c value of the diabetes patients in the
intervention group fell in the quarterly
controls following MI.  Thus, our
hypothesis, which states that patients who
receive diabetes training using Mls will
have lower A1C levels compared with those
who do not receive this training, is
supported.

5. Conclusion

Ensuring patients remain motivated to
self-manage their chronic illnesses, such as
diabetes, is extremely important. The
circumstances preventing the compliance of
patients with their illnesses according to the
transtheoretical model were determined and
their self-management with MIs was
evaluated in the present study. According to
the results, we determined that the MI
training method was effective in increasing
diabetes patients’ self-management and
reducing their HbAlc outcomes. While the
motivational interviewing technique is
simply and effectively applicable by nurses
in a short time, it is also prominent in terms
of helping patients change their lifestyles
and improve their health.

5.1. Limitations

A strong aspect of this study is that it
includes a control group. Additionally, the
measure of the effectiveness of the
motivational intervention involves data on
physiological variables such as HbAlc, as
well as self-management of diabetes. The
limitations of this study include the fact that
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the sample involves only type 2 diabetes
patients. This is why the results do not
reflect the state of type 1 diabetes patients.
Moreover, the study was carried out at a
single center. Thus, it may not be
generalized.
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Abstract

Golden strawberry is among the tropical fruits that are consumed fondly in Turkey as well as in the world. More
and more research is being done on this fruit day by day. This study was carried out in 2022 at Bingol University,
Faculty of Agriculture, Department of Biosystem Engineering and Ege University, Faculty of Agriculture,
Department of Field Crops. In the study, some physical properties of seeds of two different golden strawberry
cultivars (Denizli and Konya) were investigated. It is foreseen that the obtained values will benefit the breeding
studies, mechanization practices and product processing steps, thus increasing the production possibilities.
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1.Introduction

Golden strawberry (Physalis peruviana
L.) named as Cape Gooseberry is a tropical
plant with orangecolored fruits and a weight
of 5-10 g, belonging to the Solanaceae
family (Hassanien, 2011, Merig¢li, 2011,
Perk, 2013, Yasar et al., 2023). The most
produced type of golden strawberry, which
has over 70 different species, is Physalis
peruviana. The plant of Physalis peruviana
L. can be grown as a single or perennial and
can grow about 1-meter height. Golden
strawberry, which has a production capacity
of 162.390 tons year™ in an area of 30,622
ha in the world, is in an increasing position
in Turkey (Ramadan and Moersel, 2007;
Ramadan, 2011; Celikli et al.,, 2017;
Bilenler and Karabulut, 2019). It is an
exotic fruit originating from the Amazon
and Andes Mountains in all North and
South African countries in the world
(Rodrigues et al., 2009). Physalis peruviana
L. species is grown commercially in
Antalya and Denizli besides its also natural
distribution (Merigli, 2011).  Physalis
peruviana L. fruit is rich in vitamins A, B,
K1, ascorbic acid (vitamin C), tocopherol
(vitamin E) (Meri¢li, 2011; Perk, 2013,
Puente et al., 2011). It also contains
phosphorus, iron, potassium and zinc
elements (Perk, 2013; Rodrigues et al.,
2009; Valdenegro et al., 2010; Yen et al.,
2010). Physalis peruviana L. contains
glucose, sucrose and a small amount of
fructose (Ramadan, 2011; Puente et al.,
2011). Moreover, the fruit of Physalis
peruviana L. comprises 2% oil and fatty
acids such as linoleic, oleic, and palmitic
(Perk, 2013). Therefore, golden strawberry
fruits have a high juice yield as they have
optimal sugar and acidity values (Askin et
al., 2015). However, it was stated according
to the analysis results of the phytochemical
composition of Physalis peruviana L. fruits
with different origins that the genotype and
production conditions are significant factors
for fruit quality and composition (Popova et
al., 2020). In addition to its high nutrient
content, it has been reported as a negative
aspect that it contains some secondary
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metabolites such as alkaloids at a high rate
(Perk, 2013; Pomilio et al., 2008). It is
consumed as fresh as well as processed and
evaluated as jam and marmalade. The fruits
of the golden strawberry plant contain
secondary metabolites such as carotenoids
and phenolic compounds. Besides, it has
good antioxidant activity with its high
organic acids and ascorbic acid content
(Ramadan and Moersel, 2007; Bilenler and
Karabulut, 2019). With this antioxidant
property, it is used in the treatment of many
diseases such as cancer and cardiovascular
diseases (Cheng et al., 2003; Stanner et al.,
2004; Chang et al., 2008; Ersoy and Bagci,
2011). Golden strawberry (Physalis
peruviana L.) is a versatile plant due to its
rich nutritional content in terms of both the
fruit industry and health. Therefore, that
plant should be evaluated for the economy
of Turkey (Ozturk, 2020). The fruits of the
golden strawberry plant have high storage
properties. So fruits can be stored in this
way for a long time (Ramadan, 2011; Gokge
and Yilmaz, 2018). In this study, it was not
only aimed to determine some of the
characteristics of the seeds of the Physalis
peruviana L. genus of golden strawberry
but also using the results of these
characteristics, seeds will be evaluated in
different applications such as pelleting and
film coating for next working. Because of
the rich content of its fruit, it can be
provided to Turkey's economy.

2.Materials and Methods

This study was carried out in 2022 at
Bingol University, Faculty of Agriculture,
Department of Biosystem Engineering and
Ege University, Faculty of Agriculture,
Department of Field Crops. Seeds of two
different cultivars of golden strawberry
(Denizli and Konya) examined in this
research (sowing was carried out in March
and harvested in October) were obtained
from Ege University, Faculty of
Agriculture, Department of Field Crops (at
the intersection of 38° North latitude and
27° East Longitude-Field) (Figure 1). Some
physical properties of the seeds such as
length (mm), width (mm), surface area
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(mm?), mean arithmetic diameter (mm),
mean geometric diameter (mm) and

sphericity were determined (Ozturk &
Dumanoglu, 2021).

Table 1. Classification of the seeds according to their geometric characteristics and shapes

(Yagcioglu, 2015)

Classification by Grain width/Grain length

Classification by Length (a), Width (b),

geometric (b/a) (mm) shape Thickness (¢) (mm)
characteristics
Long 0.6 Round axb=c
Medium 0.6-0.7 Oval a3<b=c
Short >0.7 Long c<h<al3
Seeds of two different cultivars of golden ((L+W)/2), mean geometric diameter

strawberry plants were first selected
randomly from each variety and examined
under a stereo microscope (Nikon SMZ
745T) with its own software (Dumanoglu
and Geren, 2020).. From here, parameters
such as length, width and surface area of the
seeds were measured. By using the obtained
values, the mean arithmetic diameter

((L*D?)¥3) and sphericity (Do/L) values of
the seeds were determined. (L: Seed length
value (mm) W: Seed width value (mm), D:
Average arithmetic diameter (mm); Do:
Average geometric  diameter  (mm))
(Mohsenin, 1970; Alayunt, 2000; Kara,
2012; 2017).

Figure 1. Growing the golden strawberry (Physalis peruviana L.) plant and obtaining seeds

3.Results and Discussion

Generally, the fruits of the golden
strawberry plant are yellow-orange in color,
close to a round shape, about 20-25 cm in
diameter and 4-5 g in weight. There is an
average of 150 to 300 golden colored seeds
in each fruit (Kara et al., 2021). In this
study, it was determined that the seeds of
two different golden strawberry cultivars
(Denizli and Konya) had an average length
of 1.745 mm, a width of 1.402 mm, a
surface area of 2.003 mm?, an arithmetic
diameter of 2.001 mm, a geometric
diameter of 2.412 mm and a sphericity of
1.389. In addition to these, it was
determined that the parameters of some
physical properties of seeds belonging to
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Denizli and Konya cultivars were close to
each other (Figure 2). Furthermore, Figue 2,
which has higher values than Denizli
variety, is also seen in Konya variety.
Except for the mean geometric diameter
(3.278 mm) and sphericity (1.913) values of
the Denizli cultivar, lower values were
determined compared to Konya cultivar in
other parameters. Because of this situation,
the Konya cultivar may be preferred more
by producers than the Denizli cultivar.
When the results obtained are evaluated
according to the order stated by Yagcioglu
(2015); It was determined that both varieties
of golden strawberry seeds had short and
oval seed structure.
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Figure 2. Some physical characteristics of golden strawberry cultivars

It is foreseen that the values obtained
from this study will be beneficial in the
development and spread of the production
possibilities of this tropical plant, which
provides economic income to the producers.
Although the fruit and content properties of
this plant are mostly investigated, there is
no study on the physical characteristics of
the seeds. It is thought that this research will
benefit future studies and producers who
want to grow this plant. Moreover, it is
predicted that the data obtained will be
beneficial for breeding studies. In addition,
it is thought that the seeds of this
economically valuable plant will reach
consumers through markets by processing
(packaging and sales).

Declaration of Author Contributions

The authors declare that they have
contributed equally to the article. All
authors declare that they have seen/read and
approved the final version of the article
ready for publication.

Declaration of Conflicts of Interest
All authors declare that there is no
conflict of interest related to this article.

References

Alayunt, F.N., 2000. Biological material
science, Ege University Faculty of
Agriculture, Department of Agricultural
Machinery Textbook, Ege University

114

Faculty of Agriculture. Publications No:
541.

Askn, B., Ocal, Y., Atilgan, S., Tatlict, N.,
Atilgan, N., Kiiciikoner, E., 2015. Altin
cilek suyunda (Physalis peruviana L.)
randiman ile baz fiziksel ve kimyasal
ozellikler lizerine mayse
enzimasyonunun etkisi. Gida, 40(5):
279-286.

Bilenler, T., Karabulut, 1., 20109.
Determimation ~ of ~ Compositional
Properties of Golden Berry (Physalis
peruviana L.) at Different Maturity
Stage. Eskisehir Technical University
Journal of Science and Technology C-
Life Sciences and Biotechnology, 8(2):
218-228.

Celikli, F.B., Akkelle, P., Onus, AN., 2017.
In vitro salinity evaluation studies in
golden berry (Physalis peruviana L.).
Biotechnology Journal International,
20: 1-8.

Chang, J.C,, Lin, C.C., Wu, S.J., Lin, D.L.,
Wang, S.S., Miaw, C.L., Ng, L.T., 2008.
Antioxidative and Hepatoprotective
Effects of Physalis peruviana Extracts
against Acetaminophen-Induced Liver
Injury in Rats. Pharmaceutical Biology,
46: 724-731.

Cheng, H.Y., Lin, T.C., Yu, K.H., Yang,
C.M., Lin, C.C., 2003. Antioxcidant and
free radical scavenning activities of
terminilia Chebula, Biological and
Pharmaceutical Bulletin, 26: 1331-1335.



Dumanoglu and Ozturk

Dumanoglu, Z., Geren, H., 2020. An
mvestigation on determination of seed
characteristics of some gluten-free crops
(Amarantusmantegazzianus, Chenopodi
um quinoa Willd., Eragrostis tef [Zucc]
Trotter, Salvia hispanica L.). Turkish
Journal of Agriculture-Food Science
and Technology, 8(8): 1650-1655.

Ersoy, N., Bagci, Y., 2011. Alun g¢ilek
(Physalis  peruviana L.), pepino
(Solanum muricatum Ait.) ve passiflora
(Passiflora  edulis Sims) tropikal
meyvelerinin ~ baz1  fizikokimyasal
Ozellikleri ve antioksidan aktiviteleri.
Sel¢uk Tarim ve Gida Bilimleri Dergisi,

25(3): 67-72.
Gokce, Z., Yilmaz, O., 2018. The
antioxidant effects of Linum

usitatissimum and Physalis peruviana
extract in the brain tissues of rats given
toluene, Journal of Current Researches
on Engineering, Science and
Technology, 4(1): 20-32.

Hassanien, M.F., 2011. Physalis peruviana:
a rich  source of bioactive
phytochemicals for functional foods and
pharmaceuticals. Food Reviews
International, 27: 259-273.

Kara, M., 2012. Physical properties of
biological products, Atatiirk University
Faculty of Agriculture Publications
No0:242.

Kara, M., 2017. Physical properties of
biological products. giiven bilimsel.
ISBN: 978-975-6240-56-4, Istanbul.

Kara, O.0., Karacabey, E., Kii¢iikoner, E.,
2021. Some bioactive properties of cape
gooseberry (Physalis peruviana L.)
fruits. Akademik Gida, 19(2):169-176.

Merigli, F., 2011. Scientifically golden
strawberry fruits (Physalis peruviana),
Fitomed, 20: 18-22.

Mohsenin, N.N., 1970. Physical properties
of plant and animal materials. Gordon
and Breach Science Publishers.

Ozturk, G., 2022. Rapid production of
golden strawberry (Physalis Peruviana
L.) in wvitro conditions, International
Istanbul Congress Of Multidisciplinary

115

Scientific  Research, 16-17,
Istanbul, p.167-172.

Ozturk, G., Dumanoglu, Z., 2021. Yield
performances of pelleted true potato
(Tps) seeds in outdoor seedbed growing,
Turkish Journal of Field Crops, 26(2):
180-187.

Ramadan, @ M.F., 2011. Bioactive
phytochemicals, nutritional value, and
functional properties of cape gooseberry
(Physalis peruviana): An overview, Food
Research International, 44:1830-1836.

Ramadan, M.F., Moersel, J.T., 2007.
Impact of enzymatic treatment on
chemical composition, physicochemical
properties and radical scavenging
activity of golden berry (Physalis
peruviana L.) juice. Journal of the Food
and Agriculture, 87: 452—-460.

Rodrigues, E., Rockenbach, Il., Cataneo,
C., Gonzaga, L.V., Chaves, E.S., Fett,
R., 2009. Minerals and essential fatty
acids of the exotic fruit Physalis
peruviana L., Ciénc. Tecnol. Aliment.,
Campinas, 29(3): 642-645.

Perk, B.O., 2013. The evaluation of acute
and subchronic toxic effects of Physalis
Peruviana L. Fruit. Yiiksek Lisans Tezi,
Anadolu Universitesi Saglk Bilimleri
Enstitiisii, Eskisehir.

Pomilio, A.B., Falzoni, E.M., Vitale, A.A.,
2008. Toxic chemical compounds of the
Solanaceae. Natural Product
Communications, 3(4): 593-628.

Popova, V., Petkova, Z., Ivanova, T.,
Stoyanova, M., Panayotov, N., Mazova,
N., Stoyanova, A., 2020. Determination
of the chemical composition of seeds,
peels, and seedcakes from two genotypes
of Cape gooseberry (Physalis peruviana
L.). Turkish Journal of Agriculture and
Forestry, 44:642-650.

Puente, L.A., Munoz, C.A.P., Castro, E.S.,
Cortés, M., 2011. Physalis peruviana
Linnaeus, the multipl properties of a
highly functional fruit: A review. Food
Research International, 44: 1733-1740.

May



Dumanoglu and Ozturk

Stanner, S.A., Hughes, J., Kelly, C.N,,

Buttriss, J., 2004. A review of the
epidemiological evidence for the
antioxidant hypothesis. Public Health
Nutr,7(3): 407-22.

Valdenegro, M., Henriquez, C., Lutz, M.,
Almonacid, S., Simpson, R., 2010. Drum
dried, liophylized dried and traditional
drying of goldenberry (Physalis
peruviana L.): effects in nutritional and
healthy quality. International
Conference on Food Innovation (P. Fito,
F. Toldra), Food Innova, Valencia, 25-29
October, p.189.

Yagcioglu, A., 2015. Product Processing,

Ege University Publications Faculty of
Agriculture  Publication No: 517,
Extended 2nd Edition.

Yasar, S., Kiitahneci, E., Delimustafaoglu,

F.G., Biiyiikkiraz, M.E., 2023. Botanical
properties and health effects of golden
strawberry/ground  cherry  (Physalis
Peruviana L.). Mersin Universitesi Tip
fakiiltesi Lokman Hekim Tip Tarihi ve
Folklorik Tip Dergisi, 13(1):19-27.

Yen, C.Y., Chiu, C.C., Chang, F.R., Chen,

J.Y.F., Hwang, C.C., Hseu, Y.C., Yang,
H.L. Lee, AY.L,, Tsai, M.T., Guo, Z.L.,
Cheng, Y.S., Liu, Y.C., Lan, Y.H,
Chang, Y.C., Ko, Y.C. Chang, HW.,
2010. 4p-Hidroxywithanolide E from
Physalis peruviana (golden berry)
inhibits growth of human lung cancer
cells through DNA damage, apoptosis
and G2/M arrest, BMC Cancer, 10 (46):
1471-2407.

To Cite: Dumanoglu, Z., Ozturk, G., 2024. Determination of Some Physical Characteristics of
Seeds of Different Golden Strawberry (Physalis peruviana L.) Cultivars. MAS Journal of
Applied Sciences, 9(1): 111-116.

DOI: http://dx.doi.org/10.5281/zen0d0.10651186.

116



MAS JAPS 9(1): 117-126, 2024

195N: ¢757-5675

masjaps.com

8 DOI: http://dx.doi.org/10.5281/zenod0.10673417
Research Article

Developing a Solution Density Analysis Program with Image Processing Technique

Muhittin AKSOYY" ™| Zafer CAMBAY?", Serkan METIN3"
Firat University, Karakogan Vocational School, Elaz1g
2Frrat University, Vocational School of Health Services, Elaz1g
SMalatya Turgut Ozal University, Faculty of Social Sciences and Humanities, Malatya

*Corresponding author: muhittin.aksoy@firat.edu.tr

Received: 20.11.2023 Accepted: 25.12.2023
Abstract

Image processing is a computer program that can be used in many industrial applications, integrated with
computers. Image processing consists of a series of operations. These processes begin with the capture of the
image, pre-analysis preparations are made with image enhancement techniques, and object detection processes are
performed. In this study, information is given about the interpretation of the Elisa microplate prepared in laboratory
environments using image processing techniques. The aim of the study; It offers alternative analyzes and syntheses
through the image processing program, apart from the ongoing existing analysis methods. It is thought that the
analysis of the relevant samples using the image analysis program may be an alternative to the existing detection
methods. In addition, it has been shown that thanks to the program, it will be possible to reach more precise
information in a shorter time. The fact that the analysis and synthesis stages of the preparations are laid out in a
systematic way and the pictures taken from the preparations are easily analyzed clearly show us that image
processing techniques have a very important place in the field of health, as in every field in today's technology
world.

Keywords: Image proccessing, elisa microplate, image analyse program
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1. Introduction

Image processing is used in many
technological fields (robotics, traffic,
industry, medicine, military, geography). It
also allows the production of many
algorithms following the processing of
images. The main purpose of image
processing is; improving distorted, old and
noisy images and sharpening and observing
objects that are difficult to see and need to
be detected. This study aims to establish a
structure that is more economical and
requires less resource use in order to ensure
that scientific and academic studies
continue without interruption by creating
another detection-analysis system as an
alternative to the results obtained from
photometric measuring devices. For this
purpose, the usability of image processing
techniques is aimed as an alternative to the
photometric measurement method.
Generally, image processing has been used
in research in different branches of science.
The most current of Elisa image processing
research is the article by Koekoeh Santoso
and his colleagues titled "Comparing
Antibody Testers After Vaccination In
Dogs Using Image Processing Techniques"
in 2021. In this study Santoso; took the
image of the ELISA plates using a desktop
scanner and showed that the results
obtained as a result of image processing had
a close reading to the results obtained from
the ELISA reader (Santoso et al., 2022). In
the article titled “Optimization of a Paper-
Based ELISA for a Human Performance
Biomarker” researched by Richard C.
Murdock and his colleagues; Using a digital
camera or Windows- or Android-based
tablets that are as efficient as a camera, they
imaged paper-based ELISAs (P-ELISAS),
performed image analysis with MATLAB,
and produced response curves that were
highly correlated with target biomolecule
concentration (Murdock et al.,, 2013).
Additionally, Douglas J. Soldat and his
colleagues wrote in their article titled
“Microscale Colorimetric Analysis Using a
Desktop Scanner and Automated Digital
Image Analysis” in 2009; They show that
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digital image analysis of a scanned
microplate image can replace a
spectrophotometer for several common
quantitative microscale procedures (Soldat
et al., 2009). In the studies of Erkan Tiirker
and his friends; a computer program that
can make a more objective evaluation with
numerical data such as average bead
diameter, number of beads, and number of
beads per unit area has been developed
(Turker et al., 2017). In the studies of Jesper
. Hjortdal and his friends; found digital
image processing useful for in vitro
biomechanical studies of the cornea
(Hjortdal and Jensen, 1995). In the articles
of Federica Zanca and her friends; have
shown that image processing has a
significant impact on the detection of
microcalcifications in digital mammograms
(Zanca et al., 2009). This study aims to
establish a structure that is more economical
and requires less resource use in order to
ensure that scientific and academic studies
continue without interruption by creating
another detection-analysis system as an
alternative to the results obtained from
photometric measuring devices. For this
purpose, the usability of image processing
techniques is aimed as an alternative to the
photometric measurement method.

2. Material and Method

In this study, we used data from the Elisa
plate with 96 wells. Images of the plates
were obtained from Dicle University
Central Laboratory Elisa Department.
There are 8 control and calibrator and 88
patient samples in the plates and their
images are shown in Figure 1.

2.1. Analysis with the Classical Method
With the help of ELISA test, many
infectious diseases such as HIV/AIDS,
Measles, Rubella, Mumps, Hepatitis B or
pregnancy can be diagnosed. Reading the
results of various biological samples in the
microwells of the plate reader is generally
used for the purpose of observations of
physical, chemical and biological aspects of
studies. Researchers and scientists use the
Elisa reader device to evaluate various
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samples in their microwells (Anonymous,
2022).  Photometry = measures  the
absorbance of a substance in a solution; it
can be expressed as the difference between
the amount of light coming out of the light
source and the amount of light falling on the
current detector. If this process is done
using filters, the device is called a
photometer; if it is done through slits or
prisms, it is called a spectrophotometer. To
determine the solution concentration, it is
calculated by comparing the amount of light
absorbed by a solution of known value with
the amount of light it absorbs (optical
density/OD). Measurements in
spectrophotometers include the
concentrations of solutions in existing
samples. For this purpose, the wavelength
appropriate for the detection of the
substance in the solution is selected. The
result is reached after comparing it with the
absorbance (A) or Optical Density (OD) of
another sample of known concentration and
performing the necessary mathematical
operations. Or the absorbance values of the
solutions are compared with the absorbance
value of a solution whose absorbance is
assumed to be zero. For this purpose, a
certain wavelength is chosen. Afterwards,

the result corresponding to the absorbance
of the solutions can be found through this
graph (Anonymous, 2022). With the help of
the photometric measurement method, the
OD value of each well of the plate placed in
the Triturus brand Elisa analyzer was
determined.  After the photometric
calibration of the device is performed with
the help of calibrators, the OD values and
positive (patient) or negative (not patient)
status of the samples are evaluated with
positive and negative controls. Celiac
disease is a disease that occurs in
individuals with a genetic predisposition as
a result of consuming gluten-containing
grains in the diet. It is also an autoimmune,
chronic inflammatory and systemic disease
(Fasano, 2005). In a multicenter study
conducted in our country, the prevalence of
celiac disease was found to be 0.47%
(Dalgic et al., 2011). The presence of Celiac
disease was investigated in the samples
loaded on the plates. Tissue

transglutaminase IgA test is performed to
diagnose celiac disease. For IgA testing, the
Elisa method is an option. Figure 1. shows
the raw image of the 96-well Elisa plate to
be analyzed.

Figure 1. Sample of 96-well plate analyzed
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6 wells on the plate between A1-F1 are
the calibrator, well G1 is the positive
control and well H1 is the negative control.

The remaining 88 wells contain patient
samples. Optical Density (OD) values of
each well are shown in Table 1.

Table 1. Optical Density (OD) values of the samples-I

Well oD Well oD Well oD Well oD
Number Value Number Value Number Value Number Value
Al 2,862 A2 0,087 A3 0,057 A4 0,07
Bl 2,053 B2 0,052 B3 0,046 B4 0,069
C1 1,13 Cc2 0,072 C3 0,116 C4 0,051
D1 0,501 D2 0,099 D3 0,068 D4 4,367
El 0,246 E2 0,081 E3 0,065 E4 0,046
F1 0,023 F2 0,042 F3 0,117 F4 1,863
G1 1,483 G2 0,085 G3 0,094 G4 0,169
H1 0,156 H2 1,537 H3 0,092 H4 2,385
A5 2,209 A6 0,052 A7 0,046 A8 0,05
B5 0,073 B6 0,159 B7 0,063 B8 0,067
C5 0,054 C6 0,083 Cc7 0,032 C8 0,096
D5 0,095 D6 0,04 D7 0,04 D8 0,059
E5 0,025 E6 0,088 E7 0,061 E8 0,028
F5 0,207 F6 0,078 F7 0,028 F8 0,032
G5 0,07 G6 0,057 G7 0,05 G8 0,044
H5 1,233 H6 0,054 H7 0,062 H8 0,041
A9 0,042 Al10 0,092 All 0,077 Al2 0,045
B9 0,038 B10 0,04 B11 0,052 B12 0,046
C9 0,312 C10 0,037 Cl1 0,031 C12 0,055
D9 0,055 D10 0,046 D11 0,047 D12 0,067
E9 0,345 E10 0,035 E11 0,017 E12 0,022
F9 0,037 F10 0,039 F11 0,072 F12 0,034
G9 0,036 G10 0,04 G111 0,04 G12 0,146
H9 0,039 H10 0,04 Hi11 0,048 H12 0,061

2.1. Analysis with Image Processing
Program

The first thing in the works created with
the help of image processing techniques is
to take images from the camera. On the
obtained images, image pre-processing
steps are applied and feature extraction of
the focused objects is performed. Different
methods are recommended in studies aimed
at detecting or recognizing objects. Studies
on fast and effective object recognition by
determining simple features of objects and
using these features (Viola and Jones,
2005), complex background extraction in
order to make images clearer and more
suitable for analysis (Hussin et al., 2012),
shape recognition, color recognition, edge
and corner recognition, statistical pattern
recognition, various methods such as
template matching are used (Sonka et al.,
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2014). In order to precisely analyze the
color changes in each well of the plate
passing through the stages of the Elisa
method, it is necessary to first take a
photograph of the plate in the best possible
quality and upload it to the Carestream MI
image processing program in our system.
With the help of the program, image
settings such as brightness, blurriness and
contrast can be easily adjusted. We can also
resize the image to the size we want before
analysis. After converting the image to
grey-scale, the area to be measured for
density is determined and selected on the
image. A reference shape is created
according to the size of the wells in the
selected region (the image of each well is
close to an ellipse). These automatically
reproduced ellipses, which are created in
Figure 4.2, are placed with 1 ellipse on each
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of the 96 wells, and the number of pixels,
brightness, density, etc. values of each of
the areas under the ellipses are shown
through the program. Apart from this,
another method that can be used is the edge
detection method. Edge detection is a
method that attempts to detect sudden

changes in the gray levels of an image by
identifying sharp discontinuities in an
image (Shrivakshan, 2012). The process
performed here is not to manipulate the
pixel values of the image, but to measure the
density of the target areas by making the
necessary markings.
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Figure 2. Image processing program analysis screen

Optical density (OD) determines the
amount of matter in a substance by

Optic Density=C (l°g1o %)

In Equation 1;

C = A user-defined constant can be used to
equalize concentration changes in a given
experiment. (Default case of C is = 1).

A = Maximum observable intensity (white
point).
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measuring the amount of light it transmits,
respectively, and is expressed as:

1)

B = Minimum observable intensity (black
point).
| = The intensity value for each pixel in the
source image.

The general operating procedures of the
image processing program are given in
detail in Figure 3.
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START

Download the image

[ Convert the picture to gray-scale ]

[ Select the area to measure density ]

[ Set analysis limits automatically or manually ]

Count the pixels in each discrete and differently
colored region in the image

Calculate the area of each region
Calculate pixels in each area
Calculate the brightness of each area

STOP

Figure 3. Image processing program general flow chart

3. Results and Discussion

The samples in each well on the Elisa
plate can be read precisely with the image
processing technique. We can take the
positive control value in the plate (well no.
73 in Table 2.) as a reference value.
According to the density value of this
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control, whose value is determined in
advance, the densities of all other samples
can be easily calculated. Values below the
positive control indicate negative (not sick),
values above indicate positive (patient). The
densities of the areas indicated by the
marked regions are given in Table 2.
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Table 1. Density (number of pixels) values of the wells

\lil\{?rlrI]ber Density \lil\ﬁ:rlriber Density \lil\ﬁ}rl’r!ber Density \IC{JerIrI]ber Density
1 1,9819 25 0,7802 49 0,269867 73 1
2 0,4135 26 0,2889 50 0,431955 74 0,4490
3 0,3919 27 0,2651 51 0,363036 75 0,1230
4 0,1430 28 0,6576 52 0,481995 76 0,2421
5 1,1511 29 0,7089 53 0,600188 77 0,3542
6 0,2511 30 0,3182 54 0,310748 78 0,3360
7 0,2794 31 0,2857 55 0,221280 79 0,3862
8 0,3114 32 0,3801 56 0,113307 80 0,6083
9 0,2005 33 0,7820 57 0,551520 81 0,2125
10 0,1137 34 0,2028 58 0,106890 82 0,2002
11 0,2595 35 0,8226 59 0,617121 83 0,1033
12 0,6198 36 0,1828 60 0,145872 84 0,0100
13 1,3737 37 0,4261 61 0,155526 85 0,5505
14 0,2449 38 0,1575 62 0,221524 86 1,0392
15 0,2545 39 0,1069 63 0,405283 87 0,4938
16 0,3668 40 2,8082 64 1,286057 88 1,6046
17 0,4378 M 0,7143 65 0,561002 89 0,8104
18 0,2197 42 0,2363 66 0,523465 90 0,4276
19 0,3283 43 0,2474 67 0,430579 01 0,8459
20 0,4180 44 0,1677 68 0,213946 92 0,1946
21 0,2780 45 0,4138 69 0,155171 93 0,4773
22 0,4523 46 0,5099 70 0,286329 94 0,5841
23 0,2982 47 0,2189 71 0,192984 95 0,5081
24 0,4482 48 0,3113 72 0,176217 96 0,3719

In Figure 4, with the help of the program, maximum (red) and gamma settings in the
the rainbow image of the picture was color scale were adjusted.

selected and the minimum (purple),

Figure 3. Example image with rainbow color palette
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In Figure 5, the original image is shown
in greyscale. Positive values were clarified

Wells Al, B1, C1, D1, E1, F1; contain
values that are generally used for device
calibration, whose values are known, and
which regress from larger concentrations to
smaller concentrations in Figure 1. The
solutions in wells G1 and H1 are high and
low controls with certain values. There are
similar ratios between the photometric

Figure 4. Example greyscale imge

after brightness, contrast and gamma

adjustments were made.

results obtained from the Elisa device and
the intensity values obtained from the image
analysis program of these 8 solutions. In the
comparison given in Table 3, it was
observed that if the sample concentration
was high (positive), there was a deviation of
approximately 5% - 10% between the
results obtained by both methods.

Table 3. OD / Density Values of Calibrators and Controls

Calibrators & Controllers OD Value Density (number of pixels)

Cal1l 2,862 1,9819808
Cal 2 2,053 1,3737214
Cal 3 1,13 0,7802675
Cal4 0,501 0,4261223
Cal 5 0,246 0,26986712
Cal 6 0,023 0,1555262

Cont. (H) 1,483 1

Cont. (L) 0,156 0,2440595

By using image processing techniques, it
can be easily determined visually whether
the results of the samples in the wells on the
sample image are positive or negative. As
can be seen from Figure 4, the colors of the
samples with OD values greater than the
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positive control are located in the purple
area in the electromagnetic spectrum. Using
this method, it is observed that there is a
visible relationship between the OD values
and color intensities of the samples.
Through the image processing program, it
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was observed that there was a close
relationship between the well density values
in Table 3 and the OD values of the Elisa
device. When we take the positive control
with an OD value of 1.483 as a reference
(density = 1); Density values of other wells
are calculated automatically. In the results,
we can say that the sample of which well
has a density value above 1 is positive. Each
of the image density values obtained
through the program is actually a reference
value. All devices with photometric reading
system; They have at least one control with
whom they can compare the test results.
Therefore, this program we use determines
the intensities of the pixel values it has
obtained by reference to any well we
specify. It was known that there were 5
patients (positive) in the sample results of
the sample plate used in our study. It was
observed that the same wells of the plate
were positive with the density values
obtained through the image analysis
program. The costs of Elisa reader devices
are quite high compared to the cost of the
Image Processing Program we use. There is
no maintenance or repair of the program,
and when a problem occurs with the
program, it takes a very short time to fix the
problem. It is quite simple for responsible
people working in the laboratory to install
the program on the computer with their own
abilities. Since the program works using
image processing techniques only with the
received image; In case the Elisa reader
devices malfunction or patients cannot
receive results during the maintenance
process, we are considered very profitable
in terms of time. In cases where the devices
cannot work, it is very important in terms of
both time and continuity that the samples
are pipetted into microplates by the
laboratory personnel and after the necessary
procedures are carried out, the picture of the
plate can be taken and the analysis process
can be started immediately.

4. Conclusion and Suggestions

More meaningful and accurate results
can be obtained provided that more
appropriate conditions and more specific
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photographs are taken. Such 96-well plate
images can be taken more clearly with
devices called Gel Imaging Systems, which
are generally used in Research and
Development laboratories. Images of the
samples can be taken much more clearly
with the dark room, various filter options,
Epi-UV, Trans-UV, Epi-white light and
Trans-white light options, and advanced
and fixed camera in these systems.
Therefore, the images of the sample images
to be analyzed must be clear; It means that
the density values to be taken will be closer
to the current OD values. Because of to
developing mobile communication tools, it
has become easier to transport our data and
use it in desired places. With the use of
image processing programs on mobile
devices; Photographing the samples with
mobile phones and analyzing them at the
same time will provide serious benefits in
terms of time and practicality. Using the
program in a laboratory environment; It can
be used as an alternative method in almost
all systems that provide visual results
depending on both color change and
photometric  measurement  technique
(DNA-RNA band analysis, bacterial
medium colony counting, etc.).
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Ozet

Bu ¢alismanin amaci bireylerin Geleneksel ve Tamamlayict Tip tutumlarinin degerlendirilmesidir. Bu arastirma kesitsel
ve tanimlayict niteliktedir. Arastirmanin Orneklemini 18 yas ve lizeri ¢aligmaya katilmayi kabul eden 315 birey
olusturmustur. Veriler bireylerden online anket seklinde toplanmistir. Veri analizinde IBM SPSS 26.0 istatistik yazilim
prograni kullamlmistir. Bireylerin Geleneksel ve Tamamlayici Tip Tutum Olgegi ortalama toplam puan 112,47+18,60
orta diizeyin iizerinde, bireylerin kisisel ézelliklerinden yas ile Geleneksel ve Tamamlayici Tip Tutum Olgegi toplam
puani arasinda, medeni durum ile Geleneksel ve Tamamlayict Tip Tutum Olgegi toplam puani arasinda ve gocuk varligt
ile Geleneksel ve Tamamlayict Tip Tutum Olcegi toplam puani arasinda anlamli iliski tespit edilmistir (p<0,05).
Bireylerin yasi, Geleneksel ve Tamamlayici Tip Tutum Olgegi alt boyutlar: ve Geleneksel ve Tamamlayic: Tip Tutum
Olgegi toplam puani arasinda korelasyon bulunmustur. Yas ile Tamamlayici Tibba Diisiinsel Bakis ile Sagliga Biitiinciil
Bakis arasinda pozitif, Modern Tibba Kars1 Memnuniyetsizlik arasinda negatif korelasyon mevcuttur. Sonug olarak,
yapilan literatiir ¢alismalart diinyada ve iilkemizde Geleneksel ve Tamamlayici Tip uygulamalarini tercih etme
oranlarinin yiikseldigini, ancak Geleneksel ve Tamamlayict Tip uygulamalarinin bilingsiz kullanimlarinin da bireylerde
olumsuz sonuglar1 dogurabilecegini gostermektedir. Geleneksel ve Tamamlayict Tip uygulamalari kullanimi mutlaka
geleneksel ve tamamlayicr tip sertifikasina sahip saglik profesyonellerinin kontroliinde gitmesi gerekmektedir. Saglik
profesyonelleri olan hemsirelere de bu konuda 6nemli gérevler diismektedir. Bu ¢caligmada ¢ikan sonuglara gore 6zellikle
belirli gruplardaki bireylerin Geleneksel ve Tamamlayict Tip uygulamalarini kullanimlari sorgulanmali, gerekli
danigsmanlik, egitim ve yonlendirmeler yapilmalidir.

Anahtar Kelimeler: Geleneksel ve tamamlayici tip, hemgirelik, tutum

Evaluation of Traditional and Complementary Medicine Attitudes of Adults

Abstract

The aim of this study is to evaluate the attitudes of individuals towards Traditional and Complementary Medicine. This
study is cross-sectional and descriptive. The sample of the study consisted of 315 individuals aged 18 years and over
who agreed to participate in the study. Data were collected from individuals in the form of an online questionnaire. IBM
SPSS 26.0 statistical software program was used for data analysis. The mean total score of the Traditional and
Complementary Medicine Attitude Scale of the individuals was 112.47+18.60, which is above the middle level, and a
significant relationship was found between age and the total score of the Traditional and Complementary Medicine
Attitude Scale, between marital status and the total score of the Traditional and Complementary Medicine Attitude Scale,
and between the presence of children and the total score of the Traditional and Complementary Medicine Attitude Scale
(p<0.05). There was a correlation between the age of the individuals, the sub-dimensions of the Traditional and
Complementary Medicine Attitude Scale and the total score of the Traditional and Complementary Medicine Attitude
Scale. There is a positive correlation between age and Intellectual View of Complementary Medicine and Holistic View
of Health, and a negative correlation between Dissatisfaction with Modern Medicine. In conclusion, literature studies
show that the preference rates for Traditional and Complementary Medicine practices are increasing in the world and in
our country, but unconscious use of Traditional and Complementary Medicine practices can also lead to negative
consequences in individuals. The use of Traditional and Complementary Medicine practices must be under the control
of health professionals with traditional and complementary medicine certificates. Nurses, who are health professionals,
have important duties in this regard. According to the results of this study, the use of Traditional and Complementary
Medicine practices by individuals in certain groups should be questioned and necessary counseling, training and
guidance should be provided.

Keywords: Traditional and complementary medicine, nursing, attitude
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1.Giris
Geleneksel ve  tamamlayic1  tip
(GETAT), saglik ve iyilik hali i¢in farkli

kiltiirlerde  binlerce yildir uygulanan
yontemlerin  modern  tip  pratigiyle
birlesmesini  saglayan bir yaklasimdir.

Geleneksel ve tamamlayic1 tibbin temel
amaci, hastalarin saghgini desteklemek ve
iyilesme stire¢lerini hizlandirmak i¢in dogal
ve holistik yontemleri kullanarak viicudu
dengelemektir. Tiirkiye’de 2014 yilinda
Rezmi Gazete’de (2014) yayimlanmis olan
29158 sayili Geleneksel ve Tamamlayici
T1p Uygulamalar1 Yonetmeligi kapsaminda
“akupunktur, apiterapi, hipnoz, fitoterapi,
ozon uygulamasi, osteopati, siiliik
uygulamasi, homeopati, kayropraktik, kupa
uygulamasi, larva uygulamasi, mezoterapi,
proloterapi, refleksoloji ve miizikterapi”
uygulamalarinin kullanimina izin
verilmistir (Akalin ve ark., 2023). Ancak,
her ne kadar kullaniminin uygunlugu
verilen bu yaklagimlarin etkinligi ve
giivenligi konusunda daha fazla arastirma
ve standartlagtirma gerekmektedir.
Bireylerin GETAT uygulamalarina yonelik
tutumlar1 genellikle c¢esitlidir ve birgok
faktore bagl olarak degisir. Bazi insanlar
GETAT uygulamalarini modern tibbin
tamamlayicis1 olarak goriirken, digerleri ise
bunlar1 ana tibbi tedavilerin yerine gecen
alternatifler olarak diisiintir. Bu tutumlar
genellikle kisinin kiiltiirel gegmisi, egitim
seviyesi, deneyimleri ve inanglari gibi
faktorlere dayanir. Bazi insanlar GETAT
uygulamalarini tercih ederken, digerleri ise
bilimsel kanitlara dayali tedavileri tercih
eder. Tarthinin Cin’e dayandigi sdylenen
(Kaptanoglu ve Tosun, 2022) GETAT
uygulamalar1 son yillarda giderek daha
fazla  insan  tarafindan  kullanmaya
baslanmis ve bu yontemlere daha fazla ilgi
gosterilmistir, bu da bu tiir uygulamalara
yonelik tutumlarin genisledigini
gostermektedir. Literatiir sonuglar1 da
gelismis iilkelerin niifusunun yarisinin
GETAT  uygulamalarim1  kullandigini
desteklemektedir (Magdalena ve ark.,
2022). Geleneksel ve tamamlayict tip
uygulamalarinin kullanimindaki artis (Kilig
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ve ark., 2023; Simsek ve ark., 2022) saglik
alaninda gorev yapan profesyoneller ve
ozellikle  hemsireler  icin  Onemli,
degerlendirilmesi  gereken bir  konu
olmustur. Saghik bakiminin sunulmasinda
merkezde rol alan hemsireler, bu yeni
egilimlerin saglik ciktilari, saglik bakim
kalitesi, bireylerin yagam kalitesi ve hasta
memnuniyeti izerindeki etkilerini
degerlendirmede gorev alirlar. Hemsirelik
bakiminin  6ziinde hastayr  biitiinciil
degerlendirme ve sonrasinda hemsirelik
bakimmi uygulama 6n plana ¢ikarken
(Kagmaz ve Tektas, 2023; Balkan ve
Oskay, 2023; Yurtsever ve Karagdzoglu,

2023), bu degerlendirme igerisinde
bireylerin GETAT uygulamalarini
kullanimlarinin  sorgulanmast da Onem

kazanmaktadir. Hemsireler, hastalarla agik

bir iletisim kurarak, geleneksel ve
tamamlayict tip uygulamalarina karsi
tutumlarin ogrenmeli ve

degerlendirmelidirler. Bazi hastalar bu tiir
uygulamalara olumlu bakarken, digerleri
daha temkinli olabilir veya bunlardan
kacgimabilir. Hemsireler, hastalarin  bu
konudaki diisiincelerini dikkate almali ve

onlart  bilgilendirerek dogru kararlar
vermelerine yardimci olmalidir.
Hemsirelerin ~ rolii  ayrica, GETAT

uygulamalarinin hastalarin saglik ve iyilik
haline olan etkilerini degerlendirmede de
onemlidir (Erséz ve ark., 2024). Eger bir
hastanin bu tlir uygulamalar1 kullanma
niyeti varsa, hemsireler, bu uygulamalarin
giivenligi ve etkinligi hakkinda dogru bilgi
saglayarak, hastalarin bilingli bir sekilde
karar vermelerine yardimci olmalidir.
Ayrica, hastalarin GETAT uygulamalarini
ana tibbi tedavileri tamamlayici bir sekilde
kullanmalarin1 tesvik etmek ve her iki
yaklagim arasinda uyum saglamak da
hemsirelerin roliidiir. Bu sekilde, hemsireler
hastalarin saglik ve iyilik hali izerinde daha
etkili bir rol oynayabilirler. Bu ¢aligmanin
amaci bireylerin GETAT tutumlarinin
degerlendirilmesidir. Calisma sonucunun
ozellikle saglik profesyonelleri olan
hemsirelerin bireyleri biitiinciil
degerlendirirken toplumda yaygin olarak
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kullanilmaya baglanan GETAT
uygulamalarina karsi tutumlarimi da goz
Oniine almalar1 konusunda farkindalik
olusturacagi diisliniilmektedir.

2.Materyal ve Yontem

Bu aragtirma kesitsel ve tanimlayici
niteliktedir. Arastirmanin orneklemini 18
yas ve lizeri calismaya katilmay1 kabul eden
315 birey olusturmustur.

2.1. Veri toplama araclan

Calismay1 kabul eden bireylere literatiir
taranarak olusturulan kisisel verilerini
tanilama formu (cinsiyet, yas, egitim
durumu, medeni durum, cocuk varligi,
kronik hastalik varlig1) ve Geleneksel ve
Tamamlayici Tip Tutum  Olgegi
uygulanmistir.

2.1.1. Geleneksel ve tamamlayic1 tip
tutum dlcegi (GETATTO)

McFadden ve ark. (2010) tarafindan
gelistirilen, Kose ve ark. (2018) tarafindan
Tiirkce gecerlilik giivenirligi alinmistir.
Olgegin kesim degeri olmayip alinan puan
arttikca kisiler geleneksel ve tamamlayici
tibba kars1 olumlu tutum sergilemektedirler.
Olgek maddelerinin 22’si pozitif (2, 3, 5, 6,
7,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 27. maddelerdir), 5’1
negatif (1, 4, 8, 9, 26. maddeler) ifadelerden
olusmaktadir. Negatif ifadelerden olusan
maddeler analiz edilirken ters sekilde (7-6-
5-4-3-2-1) puanlanmistir. Maddeler 7’li
likert seklinde 1 “kesinlikle
katilmiyorum™u, 7 “kesinlikle
katiliyorum™u ifade etmektedir. Olgegin
“Tamamlayict Tibba Diislinsel Bakis
(TTDB) (18, 19, 21, 22, 24, 5, 7, 9
maddeleri)”’, “Modern Tibba Karsi
Memnuniyetsizlik (MTKM) (1, 4, 16, 14,
11,17,26, 27,20, 8 maddeleri)” ve “Sagliga
Biitiinciil Bakis (SBB) (3, 10, 12, 13, 15, 23,
25, 2, 6)” olmak iizere 3 (ii¢) alt boyutu
bulunmaktadir. Olgegin Cronbach alfa
degeri 0,808°dir. Bu ¢alismada Cronbach
alfa degeri 0,794 olarak bulunmustur.

2.1.Veri analizi
Calismanin istatistiksel analizini
gerceklestirmek i¢in IBM SPSS statistics
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26.0 programi kullanilmigtir. Calismanin
verileri tanimlayici istatistiksel yontemler
(ortalama, standart sapma, frekans, yiizde)
kullanilarak degerlendirilmistir. Normal
dagilima uymayan veriler analiz edilirken
Mann-Whitney U testi, normal dagilima
uyan verilerde ise Student T testi
kullanilmustir. Tkiden fazla normal dagiliml
ve normal dagilimli olmayan degiskenleri
degerlendirmek ic¢in sirasiyla tek yonli
ANOVA ve Kruskal-Wallis testleri
kullanilmisgtir.  Degiskenler  arasindaki
korelasyon ~ Pearson  ve  Spearman
korelasyon analizleri kullanilarak
degerlendirilmistir. Sonuglar %95 giiven
araligt ve p<0.05 anlamhlik diizeyi
kullanilarak analiz edilmistir.

2.2.Etik hususlar

Arastirmanin  gerceklestirilmesi  igin
Istanbul Gelisim Universitesi Etik Kurul
Baskanligindan 12.01.2024 tarihli ve 2024-
01-127 sayili karar ile etik kurul izni
alimmistir. Calismaya alinacak katilimcilara
anket Oncesinde bilgi verilmis ve onam
formu imzalatilmistir.

3.Bulgular ve tartisma

Bireylerin kisisel verileri Tablo 1’de
gosterilmistir. Bireylerin yas ortalamasinin
30,82+11,92, %65,4’tinlin bekar,
%69,5’inin  kadin, %76,5’inin iiniversite
mezunu, %65,4’iiniin cocugunun olmadig,
%81,6’smin kronik hastaliginin olmadigi
tespit edilmistir. GETATTO toplam puani
112,47+18,60 orta diizeyin iizerinde, 6l¢ek
alt boyutlarindan TTDB puani 34,03+9,46,
MTKM puant 32,59+10,91, SBB puam
45,84+9,04 olarak bulunmustur (Tablo 1).

Ozer ve arklann  (2020) dahiliye
poliklinigine basvuran hastalarin
GETATT’m incelemislerdir. Ozer ve

ark.lar1 (2020) GETATTO toplam puan
ortalamast 115.78+18.81, TTDB toplam
puan ortalamasi 35,54+8,81, MTKM
toplam puan ortalamasi 35.54+10.28, SBB
toplam puan ortalamas1 ise 44.7£8.25
bulmuglardir. Dursun ve ark.ar (2019)
bireylerde GETATTO puanini
103.99+£22.03  bulmuslardir. Koése ve
ark.lar1 (2021) tip fakiiltesi 6grencilerinde
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yapmis olduklar1 calismalarinda
GETATTO toplam puanini 104,72+16,46,
Buran ve Yiiksel Kacan (2023) hemsirelik

Ogrencilerinde yaptiklar1 ¢alismalarinda
GETATTO puanini 110.29+20.13
bulmuslardir. Yapilan ¢alisma sonucu

(GETATTO toplam puani 112,47+18,60)
ve literatiir sonuclarinda GETATTO toplam
puanlarinin orta diizeyin lizerinde benzer
sonuglar oldugu goriilmektedir. Bu ¢alisma

gruplarinin yas ortalamasinin 20 ile 40 yas
arasinda oldugu goriilmektedir. Diinya
Saglik Orgiitii'niin yas siniflandirmasina
gore bu yas araliklar1 gen¢ yas grubunu
olusturmaktadir (WHO, 2023). Ayrica
yapilan ¢alismada Tablo 2’de gosterildigi
gibi yas ile dlgek puani arasinda anlaml
iliski tespit edilmistir (p<0,05). Bu sonug
yasin Olgek puanini etkilemede belirleyici
oldugunu gostermektedir.

ve literatlir ¢alismalarinin  6rneklem
Tablo 1. Bireylerin kisisel verileri ve GETATTO ve alt boyutlar1 toplam puanlar (n=315)
n %

Yas (yil) 30,82+11,92
Medeni durum

Bekar 206 65,4

Evli 109 34,6
Cinsiyet

Kadmn 219 69,5

Erkek 96 30,5
Egitim diizeyi

Ilkokul 12 3,8

Ortaokul 8 2,5

Lise 54 17,1

Universite 241 76,5
Cocuk varhg:

Var 109 34,6

Yok 206 65,4
Kronik hastalik durumu

Var 58 18,4

Yok 257 81,6
GETATTO toplam puan 112,47+18,60

TTDB 34,03+9,46

MTKM 32,59+10,91

SBB 45,8449,04

Tanimlayicr istatistiksel yontemler (ortalama, standart sapma, frekans, yiizde)

Bireylerin kisisel Ozelliklerinden yas ile
GETATTO toplam puani arasinda, medeni
durum ile GETATTO toplam puani
arasnda ve cocuk varhigi ile GETATTO
toplam puani arasinda anlaml iligki tespit
edilmistir (p<0,05). Yas1 yliksek olanlarda,
evli olanlarda ve ¢ocugu olanlarda
GETATT daha yiiksek ¢ikmistir. Ozer ve
ark.larmin (2020) calismalarinda bireylerin
yas, medeni durum, cinsiyet ile dlgek puant
arasinda anlamli iligki tespit edilmedigi
(p>0,05), Kose ve ark.larinin (2021) yapmis
olduklar1 ¢alismalarinda cinsiyet ile 6l¢ek
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puani arasinda anlaml iligki tespit edildigi
(p<0,05), Buran ve Yiiksel Kagan’in (2023)
yapmis olduklar1 ¢alismalarinda cinsiyet ile
Olgek puani arasinda anlamli iligki tespit
edilmedigi (p>0,05) goriilmektedir.
Bireylerin kisisel ozelliklerinden cinsiyet
parametresinde yapilan ¢alisma sonucu ve
literatiir  sonuglar1  karsilastiriladiginda,
Buran ve Yiiksel Kacan’in (2023) ¢alismasi
ile sonu¢ benzer iken Kose ve ark.larinin

(2021) c¢alismas1 ile sonucun benzer
olmadig1 goriilmektedir. Sonuglar
arasindaki farkliligin erkek ve kadin
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katilimc1  sayis1  ile ilgili  oldugu
distiniilmektedir. Buran ve  Yiiksel
Kagan’in (2023) calismasinda ve yapilan
calismada erkek ve kadin katilimci
sayisinda, kadin katilimcinin daha fazla
oldugu, Kose ve ark.larinim (2021)
calismasinda ise erkek ve kadmn katilimci
sayisinin birbirine yakin sayilarda oldugu
goriilmektedir. Ozer ve ark.larmin (2020)
caligmalarinda bireylerin yas, medeni
durum ile olgek puani arasinda anlamli
iliski  tespit edilmedigi (p>0,05), bu
calismada ise yas, medeni durum ile dlgek
puani arasinda anlamli iliski (p<0,05) tespit
edilmistir. Bu iki ¢alisma sonuglar1 benzer

orneklem ¢esitliliginden kaynaklanadigi
diistintilmektedir. Yapilan ¢alismada belirli
bir kesimden katilimc1 alinmazken, Ozer ve
ark.larmin (2020) 6rneklem olarak dahiliye
poliklinigine bagvuran hasta grubunu aldig:
gorilmektedir. Bireylerin ¢ocuk varligi ile
GETATTO’ni karsilastirdign bir literatiir
sonucuna ulagilamamistir.  Ancak bu
calismada c¢ocugu olanlarin GETAT
tutumlarinin ~ daha  yiiksek  oldugu
goriilmektedir. Bunun nedeninin  de
bireylerin ¢ocuklarina ilaglar1 ¢ok fazla
kullanmak istemedikleri bunun yerine daha
cok GETAT uygulamalarini (fitoterapi vb.)
tercih ettigi diistiniilmektedir.

degildir. Sonuclar arasindaki farkliligin
Table 2. Bireylerin kisisel verileri ile GETATTO puani arasindaki iliski (n=315)
GETATTO puam p
Cinsiyet
Kadin 113,12+18,12
.348
Erkek 110,98+19,68
Yas
>30
> 116,74+20,03 001
<30 109,73+£17,13
Medeni durum
Evli 117,00+18,94
.002
Bekar 110,07+18,01
Egitim diizeyi
flkokul 114,92+9,86
Ortaokul 114,13+£18,91
. 201
Lise 117,09+19,93
Universite 111,25+18,53
Cocuk varhgi
Var 115,18+18,98
Yok 111,03+18,28 059
Kronik hastalik varhg:
Var 113,16+16,90
.756
Yok 112,31+18,99

Student T test, Mann-Whitney U test, One-way ANOVA, Kruskal-Wallis

Bireylerin yasi, GETATTO alt boyutlar:
ve GETATTO toplam puam arasinda
korelasyon bulunmustur (Tablo 3). Yas ile
TTDB ile SBB arasinda pozitif, MTKM
arasinda negatif korelasyon mevcuttur. Yas
arttikca modern tibba kars1t memnuniyetin
azaldigi, sagliga biitlinciil bakis ile
geleneksel ve tamamlayici tibba karsi1 daha
pozitif ~ bir bakis agisinin  arttigt
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goriilmektedir. Bu ¢alismada katilimcilarin
yaglarina  bakildiginda ortalama  yas
30,82+11,92 olsa da c¢aligmaya katilan
bireylerin yaslarinin 18 ile 70 yas arasinda
degistigi gorilmektedir. Bu ¢aligma belirli
bir 6rneklem grubundan alinmadigi icin
katilimcilarin  arasindaki yas farkliliklar
fazladir. Bu nedenle yas ile GETATTO ve
alt boyutlarinin toplam puanlar1 arasindaki
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korelasyonda anlamli iliski tespit edilmistir
(p<0,05). Yas ilerledikce  kronik
hastaliklarin varligi, vitamin ve takviye
edici gidalarin  kullanimi, fitoterapinin
kullanimi vb. (Sonmez ve ark., 2018;

Simsek ve ark., 2022) farkliliklar
gosterdiginden  modern  tibba  olan
memnuniyet azalirken tamamlayic1 tibba
karst pozitif bakis acisinin da arttigi
distiniilmektedir.

Table 3. Bireylerin yasi, GETATTO toplam puan ve 6lcek alt boyutlar arasindaki korelasyon

Yas TTDB MTKM SBB

Yas r 1 176 -113 234
p ,002 ,046 ,001

TTDB r ,176 1 ,121 417
p ,002 ,032 ,001

MTKM r -,113 121 1 -,207
p ,046 ,032 ,001

SBB r ,234 417 -,207 1

.. p ,001 ,001 ,001

GETATTO toplam puan r ,137 ,783 547 577
p ,015 ,001 ,001 ,001

Pearson and Spearman correlation

4.Sonug¢ Etik Kurul Onay:

Sonu¢ olarak, bireylerin GETAT Arastirmanin  gerceklestirilmesi  igin

tutumlar orta diizeyin ilizerinde g¢ikmustir.
Bu tutumlar1 da yas, ¢cocuk varligi, medeni
durumun etkiledigi goriilmektedir. Yapilan
literatlir calismalar1 diinyada ve iilkemizde
GETAT uygulamalarini tercth etme
oranlarinin yiikseldigini, ancak GETAT
uygulamalarinin bilingsiz kullanimlarinin
da  bireylerde olumsuz sonuglari
dogurabilecegini gostermektedir. GETAT
uygulamalar1 kullanimi1 mutlaka geleneksel
ve tamamlayici tip sertifikasina sahip saglik
profesyonellerinin ~ kontroliinde  gitmesi
gerekmektedir. Saglik profesyonelleri olan
hemsirelere de bu konuda 6nemli gorevler
diismektedir. Bu ¢alismada ¢ikan sonuglara
gore ozellikle belirli gruplardaki bireylerin
GETAT  uygulamalarint  kullanimlari
sorgulanmali, gerekli damigsmanlik, egitim
ve yonlendirmeler yapilmalidir.

Yazarlarin Katki Beyam

Yazarlar makaleye esit katkida
bulunmuslar ve makalenin yayina hazir son
halini gérmiisler ve onaylamislardir.

Cikar Catismas1 Beyam

Tiim yazarlar, bu ¢alisma i¢in herhangi
bir ¢ikar ¢atigmasi olmadigini beyan
etmektedir.
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Istanbul Gelisim Universitesi Etik Kurul
Baskanligindan 12.01.2024 tarihli ve 2024-
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formu imzalatilmstir.
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Abstract

Peanuts, which are in the legume family, have various uses. The aim of this study is to determine the effects of
different priming methods on the germination characteristics of peanut seeds under salinity and non-salinity
conditions. The study was conducted under laboratory conditions at Adnan Menderes University, Faculty of
Agriculture, Department of Field Crops. In the study, the effects of four different treatments on the germination
characteristics of peanut seeds under salinity and non-salinity conditions were investigated. According to the
results of the study, it was observed that the values of the examined characteristics decreased in the seeds exposed
to salinity. It has been determined that the applications are positively effective in salinity conditions. The highest
values for the highest germination percentage, length of roots, and length of hypocotyl properties were obtained
from the application of graphene oxide NPs under non-salinity conditions.

Keywords: Peanut, priming, salinity, germination
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1. Introduction

Peanuts are grown as an important
source of oil and protein. It is also an
important source of income for producers in
the countries where it grows. This plant,
which belongs to the legume family, is
grown in many countries between 40° North
and 40° South latitudes (Liao and Holbrook
2007). The African continent is the second
largest peanut production region after the
Asian continent. In this region, Nigeria is
2.4 miles and 1.6 miles from Sudan. They
are important producers in the region. The
African continent is followed by the
American continent in terms of production
amount. They are the important peanut
producing countries of the region with
production values (FAO, 2019). Peanut
seeds contain 48-50% oil and 26-28%
protein. In addition, they are also rich in
minerals, vitamins and fibre. Its seeds can
be consumed raw, roasted or boiled; Peanut
butter can be used as a topping or in the
preparation of many types of confectionery.
After the oil is extracted, the remaining pulp
is used in the feed industry. Their shells can
be used as fuel, as a filler in the feed
industry, and as an additive in box making.
Since it is a plant from the legume family, it
fixes nitrogen into the soil with its roots. It
is a source of both income and food for
small farm businesses (Nigam and Aruna
2008). It has been stated that peanuts have
positive effects on human health and can
also be used in child nutrition thanks to their
high nutritional values (Briend, 2001).
Therefore, this plant can be a strategic plant
in the fight against hunger in
underdeveloped and developing countries.
Genetic advances play a critical role in
cultivar development in peanut.
Nanoparticles are developing day by day
and are taking their place in the world as an
indispensable part of our lives. With
nanotechnological studies operating in all
areas of life, interest in nanostructures has
begun to increase day by day, and new
products and materials have been developed
by placing these structures into large
material components and systems (Dave
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and Chopda, 2014). Nanoparticles are
particles smaller than 100 nm in size and
have high surface energy (Gur et al., 2022).
Kaya et al. (2010) stated that hydro-priming
applications reduced the effects of heat
stress and improved enzyme activity in
pepper (Capsicum annuum L.). Ghiyasi et
al. (2014), in their study where they
examined the effect of hydro-priming
applications on black cumin plants with
germination problems; The seeds were first
kept in an environment with 100% relative
humidity for 96 hours and then primed in
pure water for 6 hours. As a result of the
study, it was stated that hydro-priming
application showed positive results in
average germination time, germination
index, final germination rate, seedling
length, seedling dry weight and seedling
vigor index compared to control seeds.
Patel et al. (2017) stated that hydropriming
applications contributed to the development
of the characters of the germination process
compared to seeds without priming.
Damalas et al. (2019) stated that
hydropriming applications improved the
germination characteristics of summer
grown broad beans (Vicia faba), but the
effect showed significant variability
depending on environmental conditions.
The purposes of Priming are; to eliminate
the problems encountered in the period
between seed sowing and seedling
emergence, to shorten the time between
sowing and emergence, and to ensure
homogeneous seedling emergence. In this
study, it was aimed to examine the
germination characteristics of peanut seeds
by priming under salinity conditions.

2. Materials and Methods

The study was carried out in the randomized
complete plot design with three
replications. In the study, soybean seeds
were carried out under 23+1 °C temperature
and 50% air humidity conditions before
germination. Peanut genotype (NC 7) was
used as a plant material. The seeds were
obtained from Ece Tarim/Aydin. The initial
seed moisture contents were 8.0 % (on dry
weight basis). Four priming were made
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under two different conditions: salinity (3.0
dS m™ NaCl) and non-salinity. These are
four applications: for the treatments of
control, iron oxide, graphene oxide, and
potassium humate. Control peanut seeds
were soaked in distilled water (dH20)
(Basra et al., 2004). A solution containing
iron oxide (Fe203NPs) and graphene oxide
(GONPs) were seperately prepared with 10
mg of the application material in 100 mL of
water. K humate: A solution of 0.3 g per 1
liter was prepared. For each application,
100 grams of seeds were weighed in three
replicates. The amount of solution was 1.5
times fold the amount of the seeds in the
box. The seeds were covered in the
solution(250 ml for each solution) for 8
hours, submerged at a level that covered the
seeds, and then the seeds were dried. Seeds
were placed in 15*12 cm plastic box with
blotting paper inside. After begining of the
germination 24 hours, 9 ml of the solution
was added for each replicate. The
germination rate, hypocotyl length, root
length, root fresh weight, root dry weight,
hypocotyl fresh weight, and hypocotyl dry
weight values were measured for the

treatments of control, iron oxide, graphene
oxide, and potassium humate under two
salinity conditions. Germination percentage
(GP) was estimated at (9th day) according
to the formula GP = (seeds germinated /
total seeds) x 100. Fresh weight of
the hypocotyl (FHW) was determined by
weighing the wet weight of the hypocotyl
on a precision scale at the end of the 9th day.
Dry cotyledon weight (DCW), after
determining the fresh cotyledon weight,
was dried at 105°C for 24 hours and
weighed on a precision scale to determine
the root dry weight. In each plastic box, the
length of roots (RL), in 20 germinated seed
was measured at the end of the 9th day.
Subsequently, the length of roots (RL) for
each variety was measured with a ruler and
then the average was taken. Relative water
content (RWC)= (Fresh Weight—Dry
Weight) (Turgid Weight—Dry Weight)]x10
JMP statistical package program was used
for variance analysis of the data of the
features examined in the experiment and the
differences between the averages were
determined with the LSD (5% and 1%) test.

Table 1. Analysis of variance for the effect of different priming treatments (control, Fe,OsNPs,
graphene oxit, potassium humate) on some morphological and germination parameters of peanut seeds

under two conditions (non-salinity and salinity)

Source of

Calculated F Value

Variance df GP RL HL FHW DHW RWC
Conditions (C) 1 2.1448 12.358***  9,785%** 30.56*** 6.26* 20.502***
Treatments (T) 3 1.517 4,504%** 3.426% 0.87 0.373 4.421*
CxT 3 4 557** 1.82 1.961 1.785 1.866 8.133**
Error 14 2.67 4.90 3.02 4.53 1.59 6.488
LSDoos (c) ns 2.18 4.32 2.5252 153 10.59
LSDo,05 (1) ns 3.087 6.12 ns ns 14.98
LSDo,05 (cx1) 14.72 ns 9.785%* ns ns 211

GP: Germination percentage, FHW: Fresh weight of hypocotyl, DHW: Dry weight of hypocotyl, FRW: Fresh weight of roots, DRW: Dry
weight of roots, RL: Length of roots, RWC: Relative water content, HL:length of hypocotyl. Treatments; Graphene oxide, Disteled water, K-
humate, Iron oxide. (The mean square of error was given) ***, ** * = gsjonificant at P < 0.001, P < 0.01 and 0.05, respectively; ns =

nonsignificant.
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Table 2. The effects of different priming treatments (control, Fe2OsNPs, graphene oxit,
potassium humate) on some morphological and germination parameters of peanut seeds under

two conditions (non-salinity and salinity)

Priming Control (non-salinity) NaCl (salinity 3 dS m?)

Treatments GP RL HL FHW DHW RWC | GP RL ) m FHW DHW RWC
(%)  (mm)  (mm) (9) (9) (%) (%)  (mm) (9) (9) (%)

Control 75833 9555 14333 9.043 11.367 33.971 | 22.083 8.683 7.024 8553 6.633 35.096

Graphene oxide

NPs 82917 17.268 26.735 16.343 12.947 38939 | 70.000 10.138 15207  13.660 12.033 38.854

K-humate 78917 11574 24361 16713 13.497 31557 | 81.250 12.116 13674 14487 12220 36.117

Iron oxide NPs | 55.833 9.555 22.333 14.043 11.367 33.971 | 72500 12541  12.812  13.267 11627 43.841

Conditions (C), Priming Treatments (T)

3. Results and Discussions

The results of variance analysis are
presented in Table 1, according to these
results, the interaction of environment and
priming was found significant in
Germination percentage and Relative water
content traits. The effect of conditions on
Fresh weight of hypocotyl, Dry weight of
hypocotyl, Fresh weight of roots, Dry
weight of roots, Length of roots, Relative
water content and length of hypocotyl were
statistically significant. The effect of
treatment factor on germination percentage
and relative content weight was found
statistically ~ significant. ~ Germination
percentage values were observed to vary
between 22.08-82.91 % (Table 2). The
lowest value was obtained from Graphene
oxide NPs treatment under salinity
conditions, while the highest value (82.91
%) was obtained from graphene oxide NPs
treatment under non-salinity conditions. In
salinity conditions, the lowest germination
percentage was obtained in the control, i.e.
seeds kept in pure water. It was observed
that salinity caused stress in seeds and
significantly affected germination.
However, priming treatments significantly
and positively affected the germination rate
under salinity conditions. In previous
studies, priming treatments increased the
germination rate (Bailly et al., 1998; Hsu et
al., 2003; Afzal et al., 2008). However, the
fact that the seed used in the study was
perennial  caused the  germination
percentage averages to be low. Length of
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roots (mm) values varied between 8.68-
17.26 mm (Table 2). The lowest value was
obtained from the control treatment under
salinity conditions, while the highest value
was obtained from Graphene oxide NPs
treatment. In similar studies, it was
determined that priming application
increased root length (Jeammuangpuk et al.,
2020). Length of hypocotyl values were
found to vary between 7.67-26.73 mm.
Fresh weight of hypocotyl values varied
between 3.26-11.34 g. The lowest value
was obtained from K-humate treatment
under saline conditions, while the highest
value was obtained from Graphene oxide
NPs treatment under non-saline conditions.
It was observed that priming treatments
under saline conditions gave positive results
and increased traits such as fresh weight of
hypocotyl. The data obtained from dry
weight of hypocotyl were found to vary
between 1.62-4.94 g (Table 2). The lowest
value was obtained from iron oxide NPs
while the highest value was obtained from
graphene oxide NPs. It is observed that the
pretreatment results are higher in salt-free
conditions. Relative water content values
were determined to vary between 36.11-
38.93 %. The lowest value for this property
was obtained from K-humate application,
while the highest value was obtained from
graphene oxide NPs. Similar to previous
studies, priming treatments increased salt
tolerance (Sahin et al. 2011; Bakht et al.
2011). Under salinity conditions, priming
treatments  resulted in good seed



Oncan Siimer et al.

germination in some plants (Cayuela et al.
1996; Igbal and Ashraf 2007). The positive
effect of iron oxide NPs was observed in
drought-related trials (Tran et al., 2022;
Daler 2023; Ozdemir 2023).

4. Conclusion

In this study, the aim was to enhance
germination characteristics by utilizing
priming applications to address the
escalating salinity problem. The averages of
the examined traits decreased under saline
conditions. On the other hand, applications
of iron oxide nanoparticles, potassium
humate, and graphene oxide NPs
applications gave positive results under
saline conditions. These results will be
useful for future studies. It is predicted that
seed priming applications will contribute
positively to good emergence and uniform
plant production.
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Ozet

Bu ¢alisma, Giineydogu Anadolu Bdlgesi ¢ayir-mera ve dogal vejetasyonlarinda yer alan zehirli bitkilerden bazi
Euphorbia genotiplerinde ot kalite 6zelliklerini belirlemek amaciyla 2023 yili Mayis ayinda yiriitiilmiistiir.
Aragtirmada incelenen genotiplerde ham protein (HP) %11.78-22.51, asit deterjanda ¢dziinmeyen lif (ADF)
%17.18-31.73, ndtral deterjanda ¢oziinmeyen lif (NDF) %22.80-42.22, asit deterjanda ¢dzlinmeyen protein (ADP)
9%0.32-0.97, kuru madde (KM) %86.19-91.11, sindirilebilir kuru madde (SKM) %64.18-75.51, kuru madde
tiketimi (KMT) %2.84-5.27, nispi yem degeri (NYD) 141.4-294.3, potasyum (K) %1.93-3.75, kalsiyum (Ca)
%1.41-1.93, magnezyum (Mg) %0.23-0.46, fosfor (P) %0.32-0.47, Ca/P 3.01-5.82 ve K/(Ca+Mg) 0.86-2.26
arasinda degisim gostermistir. Euphorbia genotiplerine ait bazi ot kalite degerlerinin karsilastirildigi bu ¢alismada;
HP bakimindan E. aleppica-2 ve 1, E. cheiradenia-2, E. denticulate-1 ve 2, ADF bakimindan E. aleppica-2 ve E.
cheiradenia-2, NDF bakimindan E. denticulate-1, E. aleppica-2 ve 1, SKM bakimindan E. aleppica-2 ve E.
cheiradenia-2, KMT bakimindan E. denticulate-1, E. aleppica-1 ve 2, NYD bakimmdan E. aleppica-2, E.
denticulate-1 ve E. aleppica-1 istatistiksel olarak en yiiksek degerleri vermistir. Bu tiirler icerisinden de sirasiyla,
E. aleppica-2 ve 1, E. denticulate-1 ve E. cheiradenia-2 incelenen birgok 6nemli 6zellik (HP, ADF, NDF, SKM,
KMT ve NYD) bakimindan en yiiksek degerleri vermislerdir.

Anahtar Kelimeler: Euphorbia, genotipler, ot kalitesi, protein, ADF, NDF, mineral maddeler

Determination of Forage Quality Characteristics in Some Euphorbia Genotypes of
Poisonous Plants in Grassland-Pasture and Natural Vegetations of Southeastern
Anatolia Region of Turkey

Abstract

This study was conducted in May 2023 to determine the forage quality characteristics of some Euphorbia
genotypes, which are poisonous plants in the meadow-pasture and natural vegetation of the Southeastern Anatolia
Region of Turkey. In the genotypes examined in the study, crude protein (CP) was 11.78-22.51%, acid detergent
fiber (ADF) was 17.18-31.73%, neutral detergent fiber (NDF) was 22.80-42.22%, acid detergent insoluble protein
(ADP) was 0.32-0.97%, dry matter (DM) 86.19-91.11%, digestible dry matter (DDM) 64.18-75.51%, dry matter
intake (DMI) 2.84-5.27%, relative feed value (RFV) 141.4-294.3, potassium (K) 1.93-3.75%, calcium (Ca) 1.41-
1.93%, magnesium (Mg) 0.23-0.46%, phosphorus (P) 0.32-0.47%, Ca/P 3.01-5.82 and K/(Ca+Mg) varied between
0.86-2.26. In this study, some grass quality values of Euphorbia genotypes were compared; E. aleppica-2 and 1,
E. cheiradenia-2, E. denticulate-1 and 2 for CP, E. aleppica-2 and E. cheiradenia-2 for ADF, E. denticulate-1, E.
aleppica-2 and 1 for NDF, E. aleppica-2 and E. cheiradenia-2 for DDM, E. denticulate-1, E. aleppica-1 and 2 for
DMI, E. aleppica-2, E. denticulate-1 and E. aleppica-1 for RFV gave statistically the highest values. Among these
species, E. aleppica-2 and 1, E. denticulate-1 and E. cheiradenia-2, respectively, gave the highest values in terms
of many important traits examined (CP, ADF, NDF, DDM, DMI and RFV).

Keywords: Euphorbia, genotypes, forage quality, protein, ADF, NDF, minerals
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Temizyiiz ve Basbag

1.Giris

Gilineydogu Anadolu bdlgesinde ¢ayir-
mera alanlar1 1.012.576 ha olup iilke
genelinin =~ %6.92'sini olusturmaktadir
(Sayar ve ark., 2010). Bolge cayir-meralari
tiim iilke genelinde oldugu gibi uzun yillar
asirt ve zamansiz otlatilmalart neticesinde

verim ve Kkalitelerini Onemli Olgiide
kaybetmislerdir.  Dolayisiyla,  bosalan
alanlara  genelde  hayvanlarin  tercih

etmedikleri, yemekte zorlandiklar1 veya
hayvanlarin sagligina olumsuz etki yapan
birtakim yabancit ot niteliginde zehirli
bitkiler yerlesmistir. Bu bitkiler, meralarin
ot verim ve kalitelerini azalttiklar1 gibi,
tizerlerinde otlayan hayvanlarin da verim ve
urin  kalitelerini  azaltmakta,  hatta
Oliimlerine dahi sebep olabilmektedirler. Bu
bitkileri  hayvanlar tercih etmemekle
birlikte, 6zellikle yagislarin olmadigi sicak
yaz aylarinda bitkilerin sarardigi ve
kurudugu  donemlerde  zorunluluktan
yiyebilmektedirler. Ozellikle asir1  bir
sekilde otlatilan ve iyi cins yem bitkileri
azalan meralarda hayvanlar zorunluluktan
bu bitkileri yiyebilmektedirler (Bakir,
1985). Meralarda zehirli bitkilere karsi
koyun ve kegiler sigirlara gore (Tosun ve
Altin, 1986; Stubbendieck ve ark., 2018),
yerli hayvan irklarimizin da, kiiltiir irklarina
gore daha dayanikli oldugu bildirilmistir
(Gokkus, 1999). Cayir ve meralarda yer
alan siitlegenler (Euhorbia spp.) sigirlardan
ziyade daha ¢ok koyun ve kegiler tarafindan
otlanabilmektedir (Whitson, 1986; Olson ve
Lacey, 1994; Mora ve ark., 2006). Bu cinse
ait tiirler farkli arastiricilar tarafindan “az
zehirli” (Gengkan, 1985), “zehirli” (Bakir,
1985; Tongel ve Ayan, 2005; Dénmez ve
Uzun, 2022) ve “istilaci bitkiler” grubunda
gosterilmistir (Palta ve ark., 2019; Donmez
ve Uzun, 2022). Diinyada bu cinse ait 2000
takson yer alirken (Gilbert, 1987; Carter,
1994; Bruyns ve ark., 2006; Bolaji ve ark.,
2014), tilkemizde 108 takson
bulunmaktadir (Anonim, 2024). Euphorbia
cinsine ait bitkilerdeki ac1 ve zehirli
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bilesikler daha ¢ok icermis olduklari siitte
(lateks) bulunmaktadir (Berg, 1990; Al-
Sultan ve Hussein, 2006; Salehi ve ark.,
2019). Bu zehirli bilesikler genellikle
alkaloidler, glikozitler, resinler, resinoidler,
hemidin, evtorbin ve tanen seklinde
olabilmektedir (Tongel ve Ayan, 2005;
Balabanl:1 ve ark., 2006; Rahman ve Akter,
2013; Yilmaz ve ark., 2015). Tim bu
olumsuzluklarina ragmen, cayir-meralarda
otlanan bu bitkilerin hayvan beslenmesi
acisindan da bir besleyicilik degerinin
oldugu bilinmektedir. Nitekim, farkli
Euphorbia  tiirleri  iizerinde  yapilan
caligmalarda; ham protein %?7.4-25.00,
ADF %14.4-36.74, NDF %26.4-52.5, SKM
%60.28-77.68, KMT %2.29-4.55 ve NYD
108.4-273.7 (Mora ve ark., 2006;
Waterman ve ark., 2011; Gebru ve Animut,
2014; Gemeda ve Hassen, 2015; Awaad ve
ark., 2017) araliklarinda degisirken, kuru
madde (KM) oran1 %89.87-90.97 (Mora ve
ark., 2006; Waterman ve ark., 2011) ve
mineral maddelerden potasyum (K) %1.70-
2.23, kalsiyum (Ca) %1.02-1.27,
magnezyum (Mg) %0.23-0.35, fosfor (P)
%0.34-0.51, Ca/P 2.49-3.00 ve K/(Ca+Mg)
1.36-1.38 araliklarinda degismistir (Mora
ve ark., 2006; Waterman ve ark., 2011). Bu
calismada, zehirli bitki grubunda yer
almalarima ragmen Giineydogu Anadolu
Bolgesi cayir-mera ve dogal
vejetasyonlarinda yer alan bazi Euphorbia
genotiplerinin hayvan beslenmesi agisindan
onemli baz1 ot kalite Ozellikleri
belirlenmeye calisilmistir.

2.Materyal ve Yontem

Arastirmanin materyalini, Giineydogu
Anadolu Bolgesinin farkli lokasyonlarindan
2023 yilinda toplanan Euhorbia cinsine ait
4 farkli tlire ait toplam 8 genotip
olusturmustur. Bu genotiplere ait bitki
orneklerinin toplandig1 lokasyonlar, cografi
koordinatlar1 ve toplanma tarihleri Tablo
1’de verilmistir.
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Tablo 1. Euhorbia (E) genotipleri ve toplandigi lokasyonlara ait bilgiler.

Genotipler Lokasyon Enlem Boylam Rakim (m) Tarih

E. aleppica L. (1) Sirnak-1 37,290447° 41,633801° 891 07.05.2023
E. aleppica L. (2) Diyarbakir-13 37,914333° 40,27253° 652 15.05.2023
E. cheiradenia Boiss. & Hohen (1) | Siirt-1 37,861427° 41,985153° 846 07.05.2023
E. cheiradenia Boiss. & Hohen (2) | Diyarbakir-8 38,219707° | 39,277012° 1113 10.05.2023
E. denticulate Lam. (1) Mardin-1 37,443211° 40,638088° 1002 07.05.2023
E. denticulate Lam. (2) Mardin-2 37,46534° 41,075199° 1036 07.05.2023
E. helioscopia L. (1) Adiyaman -2 37,691242° 37,883934° 845 06.05.2023
E. helioscopia L. (2) Diyarbakir-13 37,914333° 40,27253° 652 15.05.2023

Euphorbia genotiplerine ait herbaryum
ve ot oOrnekleri bitkilerin ¢igeklenme
doneminde almmustir.  Bitkilerin  tiir
teshisleri Dicle Universitesi Fen Fakiiltesi
Biyoloji Boliimiinde Prof. Dr. Selguk
ERTEKIN tarafindan yapilmistir. Her bir
tirden yaklasik 200’er g yesil ot numunesi
bitkilerin kok bogazindan kesilerek alinmig
ve kurutma dolabinda (Memmert ULM
800) 70 °C’de 48 saat kurutulduktan sonra
(Anonim,  2001), laboratuvar tipi
degirmende (IKA, All) ogitilmistiir.
Daha sonra numuneler 1 mm ¢apli numune
eleginde (Retsch, DIN-ISO 3310/2)
elenerek analize hazir hale getirilmistir.
Tiirlerin kalite analizleri Dicle Universitesi
Bilim ve Teknoloji Uygulama ve Arastirma
Merkezi (DUBTAM) laboratuvarinda
NIRS (Near Infrared Spectroscopy-Foss
Model 6500) analiz cihazi ile yapilmistir.
Analizde ham protein (HP), asit deterjanda
¢oziinmeyen lif (ADF), notral deterjanda
¢oziinmeyen lif (NDF), Ca, K, Mg ve P
degerleri ol¢lilmiistlir. Ayrica tespit edilen
ADF ve NDF yardimiyla sindirilebilir kuru
madde (SKM), kuru madde tiiketimi (KMT)
ve nispi yem degerleri (NYD) de
hesaplanarak bulunmustur. Hesaplamalarda
asagidaki formiiller kullanilmistir
(Morrison, 2003).

SKM=88.9 - (0.779 x ADF)
KMT= 120/ NDF
NYD= (SKM x KMT) / 1.29

Aragtirma sonucunda oOzelliklere ait
veriler ~ JMP-Prol3 istatistiki  paket
programinda tesadiif bloklar1 deneme
desenine gore analiz edilmistir. Ortalamalar
arasindaki farkliliklar, LSDos) ¢oklu
karsilastirma testi ile karsilastirilmistir.
Scatter plot modeline gore temel bilesenler
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analizi GenStat for Windows (Genstat,
2009) istatistiki paket programinda,
korelasyon tablosu ise JMP-Pro-13 paket
programinda yapilmustir.

3.Bulgular ve Tartisma
3.1.Ham protein (HP)

Euphorbia genotiplerinde HP orani
%11.78-22.51 araliklarinda degismis ve
ortalama %19.19 bulunmustur. Genotipler
icerisinde en yiikksek HP oranim1 E.
aleppica-1 verirken, bunu istatistiksel
olarak ayni grupta yer alan E. cheiradenia-
2, E. aleppica-2, E. denticulate-1 ve E.
denticulate-2 genotipleri izlemistir. En
diisiik deger ise E. helioscopia-2’den elde
edilmistir (Tablo 2). HP oranina iliskin elde
edilen bulgular, Mora ve ark. (2006)
(%14.1-21.9) ile Awaad ve ark. (2017)’nin
bulgulart  (%18.75-25.00) ile uyumlu
bulunurken, Gebru ve Animut (2014)
(%7.4) 1le Gemeda ve Hassen (2015)’nin
bulgularindan (%8.78) yiiksek
bulunmustur. Bu farklihlk muhtemelen
caligilan genotipler ve ekolojik kosullardan
kaynaklanmistir. Ham protein orani, kaba
yemin  kalitesini  belirleyen  6nemli
karakterlerden birisi olup, bu degerin
miimkiin oldugunca yiiksek olmasi arzu
edilir.

3.2.Asit Deterjanda Coziinmeyen Lif
(ADF)

Euphorbia genotiplerinde ADF %17.18-
31.73 arasinda degismistir (ort. %23.64).
Genotiplerden en diisik ADF oram1 E.
aleppica-2’den  elde edilirken, bunu
istatistiksel olarak benzer grupta yer alan E.
cheiradenia-2 takip etmistir. En yiiksek
ADF oranin1 ise E. helioscopia-2 ve E.
denticulate-2’dan elde edilmistir. ADF
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oranina iligkin elde edilen bulgular, Mora
ve ark. (2006)’nin bulgulart (%14.4-28.8)
ile uyumlu iken, Gebru ve Animut (2014)
(%35.6) ile Gemeda ve Hassen (2015)’in
bulgularinda (%36.74) diisiikk bulunmustur.
Kaba yemlerde ADF degeri, bitki hiicre
duvarinin yapisinda bulunan seliiloz, lignin
ve ¢Oziilemeyen protein miktarini ifade eder
(Asc1 ve Acar, 2018) ve bu degerin diistik
olmasi istenir (Schroeder, 1994; Van Soest,
1994).

3.3.Notral Deterjanda Coziinmeyen Lif
(NDF)

Euphorbia genotiplerinde NDF %22.80-
42.22 arasinda bulunmustur (ort. %32.24).
En diusik NDF oranmm E. denticulate-1
verirken, bunu istatistiksel olarak ayni
grupta yer alan E. aleppica-2 ve E.
aleppica-1 izlemistir. En yiiksek NDF orani
ise E. helioscopia-2 ve istatistiksel olarak
benzer grupta yer alan E. helioscopia -1 ve
E. cheiradenia-1 izlemistir. NDF oranina
iliskin elde edilen bulgular, Mora ve ark.
(2006) (%026.4-36.3) ile Gemeda ve Hassen
(2015)’in bulgulart (%37.79) ile uyumlu
bulunurken, Gebru ve Animut (2014)’un
bulgularindan (%52.5) diisiik bulunmustur.
Kaba yemlerde NDF bitki hiicre duvarinin
yapisinda bulunan hemiseliiloz, seliiloz,
lignin, kiitin ve c¢ozillemeyen protein
miktarini ifade eder (As¢1 ve Acar, 2018).
Kaba yemlerde NDF oraninin kuru madde
bazinda %25-32 arasinda olmasi
istenir (Tekge ve Giil, 2014).

3.4.Asit Deterjanda Coziinmeyen Protein
(ADP)

Euphorbia genotiplerinde ADP %0.32-
0.97 arasinda elde edilmistir (ort. %0.69).
En diisitk ADP oran1 E. aleppica-1’den, en
yliksek ADP orani ise istatistiksel olarak
ayn1 grupta yer E. helioscopia-1, E.
cheiradenia-1 ve E. helioscopia-2’den elde
edilmistir. Kaba yemlerde sindirilemeyen
protein miktarim1 ortaya koyan ADP
degerinin miimkiin oldugunca diigiik olmas1
istenir (Asc1 ve Acar, 2018).

3.5.Kuru Madde (KM)
Euphorbia genotiplerinde KM %86.19-
91.11 arasinda degismistir (ort. %89.54).
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En yliksek KM degerini E. aleppica-2 ve E.
denticulate-2 verirken, bunu istatistiksel

olarak benzer grupta yer alan E.
helioscopia-2 ve E. cheiradenia-1
izlemistir. En disik deger ise E

helioscopia-1’den elde edilmistir. KM
oranina iligkin elde edilen bulgular,
Gemeda ve Hassen (2015)’in bulgular
(%89.87-90.97) ile paralellik gostermistir.

3.6.Sindirilebilir Kuru Madde (SKM)
Euphorbia genotiplerinde SKM %64.18-
75.51 arasinda elde edilmistir (ort. %70.48).
En yiiksek SKM E. aleppica-2’den elde
edilirken, bunu istatistiksel olarak benzer
grupta yer alan E. cheiradenia-2 izlemistir.
En diisik SKM degeri ise E. helioscopia-2
ve E. denticulate-2 vermistir. SKM oranina
iliskin elde edilen bulgular, Mora ve ark.
(2006) (%77.68), Gebru ve Animut (2014)
(%61.17), Gemeda ve Hassen (2015)
(%60.28) ile uyumlu bulunmustur.

3.7. Kuru Madde Tiiketimi (KMT)

Euphorbia genotiplerinde KMT %2.84-
5.27 arasinda bulunmustur (ort. %3.98). En
yiikksek KMT orani istatistiksel olarak ayni
grupta yer alan sirasiyla E. denticulate-1, E.
aleppica-1 ve E. aleppica-2’den elde
edilmistir. En diisik KMT degeri ise E.
helioscopia-2 ve istatistiksel olarak benzer
grupta yer alan E. helioscopia-1 ile E.
cheiradenia-1 vermistir. KMT oranina
iligkin elde edilen bulgular, Mora ve ark.
(2006) (%3.31-4.55) ve Gemeda ve Hassen
(2015) (%3.18) ile uyumlu bulunurken,
Gebru ve Animut (2014)’nin bulgularindan
(%2.29) yiiksek bulunmustur.

3.8.Nispi Yem Degeri (NYD)

Euphorbia genotiplerinde NYD 141.4-
294.3 arasinda degisim gostermistir (ort.
221.7). En yiiksek NYD degeri istatistiksel
olarak ayn1 grupta yer alan E. aleppica-1, E.
aleppica-2 ve E. denticulate-1’den elde
edilirmistir. En diisiik NYD ise istatistiksel
olarak benzer grupta yer alan E.
helioscopia-2 ve E. helioscopia-1’den elde
edilmistir. NYD’ye iliskin elde edilen
bulgular, Mora ve ark. (2006) (170.3-273.7)
ve Gemeda ve Hassen (2015) (%148.) ile
uyumlu bulunurken, Gebru ve Animut
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(2014)’un bulgularindan (%108.4) yiiksek
bulunmustur. NYD degeri yonca i¢in 100
olarak belirlenmis olup, bu degerin altina

diistikce yem kalitesi de diismektedir
(Richardson, 2001).

Tablo 2. Euphorbia genotiplerine ait ham protein (HP), kuru madde (KM), asit deterjanda ¢éziinmeyen
lif (ADF), nétral deterjanda c¢oziinmeyen lif (NDF), sindirilebilir kuru madde miktar1 (SKM), kuru

madde tiikketimi (KMT), nispi yem degeri (NYD) ortalamalar: ve olusan gruplar

Genotip HP ADF NDF ADP KM SKM KMT NYD
E. aleppica-1 2251a 20.87 cd 24.90d 0.32d 89.71 bc 72.65 bc 5.07a 288.36 a
E. aleppica-2 21.89a 17.18e 23.87d 0.64 b 91.11a 7551a 5.03a 294.30 a
E. cheiradenia-1 18.26 bc 25.68 b 37.24 ab 0.92a 90.18 abc 68.95d 3.33bcd | 191.57 be
E. cheiradenia-2 22.05a 19.08 de 31.67¢c 0.50 ¢ 88.51d 74.04 ab 3.79b 21748 Db
E. denticulate-1 21.03a 21.96 cd 22.80d 0.57 bc 89.12cd | 71.79 bc 527 a 293.46 a
E. denticulate-2 20.05 ab 29.48a 35.79 bc 0.67 b 91.08a 65.94 e 3.48 bc 179.57 ¢
E. helioscopia-1 15.96 ¢ 23.23bc | 39.40ab 0.97 a 86.19 e 70.80 cd 3.05 cd 167.17 cd
E. helioscopia-2 11.78d 31.73a 42.22 a 0.89a 90.41 ab 64.18 e 2.84d 141.424d
Ort. 19.19 23.64 3224 0.69 89.54 70.48 3.98 221.67
LSD (0.05) 2.55** 3.55** 4.98** 0.13** 1.10** 2.77** 0.49** 14.51**
CV(%) 7.12 8.71 8.97 10.29 0.72 2.28 7.28 8.02

**:P<0,01diizeyinde onemlidir. Ayn1 harflerle gosterilen ortalamalar arasindaki fark istatistiki olarak onemli degildir.

3.9.Potasyum (K)

Euphorbia  genotiplerinde  mineral
maddelerden K degerleri 9%1.93-3.75
arasinda  degismistir  (ort.  %?2.74).

Genotipler arasinda en yiliksek K degeri
istatistiksel olarak ayni grupta yer alan E.
cheiradenia-2 ve E. aleppica-1’den elde
edilirken, en diisiik deger ise istatistiksel
olarak ayni grupta yer alan E. cheiradenia-
1 ve E. helioscopia-2’den elde edilmistir
(Tablo 3). K degerine iliskin elde edilen

bulgular, Mora ve ark. (2006)’nin
bulgulariyla (%1.70-2.23) ile uyumlu
bulunmustur. Potasyum bitkilerde
metabolik, fizyolojik ve biyokimyasal

islevlerde gorev alan bir element olup,
verimi, kaliteyi ve soguga dayaniklilig
artirmaktadir (Kacar, 2005).

3.10.Kalsiyum (Ca)

Euphorbia genotiplerinde Ca %1.73-
2.17 arasinda degismistir (ort. %1.73).
Genotipler arasinda en yiiksek Ca degeri E.
cheiradenia-1'den elde edilirken, bunu
istatistiksel olarak benzer grupta yer alan E.
aleppica-1, E. helioscopia-1 ve E.
denticulate-1 takip etmistir. En diigiik deger
ise E. cheiradenia-2’den elde edilmis ve
bunu istatistiksel olarak benzer grupta yer
alan E. helioscopia-2 izlemistir. Ca
degerine iliskin elde edilen bulgular, Mora
ve ark. (2006)’nin bulgularindan yiiksek
bulunmustur.  Kalsiyum  hayvanlarin
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ozellikle iskelet, dis gibi kemik yapilarinin
onemli bir elementi olup, eksikliginde geng
hayvanlarda kemiklerin yumusamasina,
yaslt hayvanlarda kemiklerin bozuk sekilli
olmasina, kiimes hayvanlarinda ise
yumurtalarin ince kabuklu olmasina neden
olur (Sabah ve Celik, 2001).

3.11.Magnezyum (Mg)

Euphorbia genotiplerinde Mg 9%0.23-
0.46 arasinda degismistir (ort. %0.30).
Genotipler arasinda en yiiksek Mg degeri E.
denticulate-1’den elde edilirken, en diisiik
deger istatistiksel olarak aymi grupta yer
alan smrasiyla E. helioscopia-1, E.
helioscopia-2, E. cheiradenia-2 ve E.
aleppica-2 ‘den elde edilmistir. Mg degerine
iliskin elde edilen bulgular, Mora ve ark.
(2006)’nin  bulgulariyla (%0.23-0.35) ile
uyumlu bulunmustur. Magnezyum, sinir
sisteminin asir1  duyarliligmmi  azaltarak
sakinlesmeye  yardimc1  oldugu  igin
"antistres minerali" olarak da bilinir.
Enzimlerin harekete gegirilmesi ve kandaki
sekerin enerjiye doniistiiriilmesinde rol alir.
Koyunlarda Mg noksanliginda bacaklarda
kasilma, basin geriye dogru kaldirilmasi
seklinde ortaya ¢ikan ¢ayir tetanisine neden
olur (Ensminger ve ark., 1990).

3.12.Fosfor (P)
Euphorbia genotiplerinde Fosfor (P)
%0.32-0.47 arasinda degismistir  (ort.



Temizyiiz ve Basbag

%0.36). Genotipler arasinda en yiiksek P
degeri E. cheiradenia-2’dan elde edilirken,
en disiik deger istatistiksel olarak ayni
grupta yer diger genotiplerden elde
edilmistir. P degerine iligkin elde edilen
bulgular, Mora ve ark. (2006)’nin
bulgulartyla (%0.34-0.51) ile uyumlu
bulunmustur. Fosfor noksanliginda,
hayvanin istahinin bozulmasi, biiyiimenin
yavaslamasi, durgunluk, dizlerin i¢ce dogru
biikiilmesinden kaynaklanan carpik
bacaklilik gibi belirtiler ortaya ¢ikmaktadir
(Ensminger ve ark., 1990).

3.13.Kalsiyum/Fosfor (Ca/P)

Euphorbia genotiplerinde Ca/P 3.01-
5.82 arasinda degismistir (ort. 4.92).
Genotipler arasinda en yiiksek Ca/P degeri
istatistiksel olarak benzer grupta yer alan
sirasiyla E. aleppica-1, E. denticulate-1, E.
cheiradenia-1, E. helioscopia-1 ve E.
aleppica-2’den elde edilirken, en diisiik
deger ise E. cheiradenia-2’den elde
edilmistir. Ca/P degerine iligkin elde edilen
bulgular, Mora ve ark. (2006)’nin
bulgularindan (2.49-3.00) yiiksek
bulunmustur. Bir ¢ok arastirict hayvan
beslemesinde kullanilacak yemlerde Ca:P
oranin biiyiik 6nem arz ettigini ve bu oranin
1:1 ile 2:1 arasinda olmas1 gerektigini ve bu

oranin 2’den fazla olmasi durumunda
hayvanlarda zehirlenmelere yol agacagini
vurgularken (Ayan ve ark., 2010; Albu ve
ark., 2012; Grzegorczyk ve ark., 2017);
Acikgoz (2001)’in bildirisine gore Reid ve
Jung (1974), yem bitkilerinde ideal Ca/P
oraninin 2.0 olarak kabul edildigini, bu
oranin 3-5, hatta daha da fazla olabilecegi,
ancak yliksek Ca/P oranina sahip bitkilerle
beslenen hayvanlarda siit hummasi ve yem
etkinliginde bir azalmanin goriilebilecegini
bildirmistir.
3.14.Potasyum/(Kalsiyum+Magnezyum)
[K/(Ca+MQg)]

Euphorbia genotiplerinde K/(Ca+Mg)
0.86-2.26 arasinda degismistir (ort. 1.39).
Genotipler arasinda en yiiksek deger E.
cheiradenia-2 'den elde edilirken, en diisiik
deger 1ise E. cheiradenia-1'den elde
edilmistir. K/(Ca+Mg) degerine iligkin elde
edilen bulgular, Mora ve ark. (2006)’nin
bulgular1  ile  (1.36-1.38)  uyumlu
bulunmustur. K/(Ca+Mg) oraninin da
2.2°den yiiksek olmasi, hayvanlarda tetani
hastalig1 riskini olugturmaktadir (Aydin ve
Uzun, 2002). Uzerinde c¢alisilan tiim
genotiplerin  K/(Ca+tMg) oranlart E.
cheiradenia-2 hari¢ bu degerden diisiik
bulunmustur.

Tablo 3. Euphorbia genotiplerine ait potasyum (K), kalsiyum (Ca), magnezyum
(Mg), posfor (P), Ca/P ve K/(Cat+Mg) ortalamalar1 ve olusan gruplar

Tiir K Ca Mg P Ca/P K/(Ca+Mg)
E. aleppica-1 342a 1.90 ab 0.32b 0.33b 5.82a 1.55b
E. aleppica-2 297b 1.76 be 0.26¢ 0.36 b 4.93 ab 1.47 bc
E. cheiradenia-1 193¢ 1.93a 0.33b 0.36 b 5.57 a 0.86d
E. cheiradenia-2 3.75a 141le 0.25¢ 0.47a 3.01c 2.26a
E. denticulate-1 2.62b 1.84 ab 0.46a 0.32b 5.68 a 114 cd
E. denticulate-2 2.60b 1.62cd 0.35b 0.36 b 455b 1.39 be
E. helioscopia-1 2.58b 1.90 ab 0.23¢ 0.36 b 5.35ab 121c¢
E. helioscopia-2 2.07¢ 1.46 de 0.23¢ 0.33b 4.48 b 1.22 bc
Ort. 2.74 1.73 0.30 0.36 4.92 1.39
LSD (0.05) 0.44** 0.15** 0.02** 0.02** 9.50** 0.32**
CV(%) 9.12 5.23 6.67 5.71 11.17 13.76

**:P<0,01diizeyinde 6nemlidir. Ayni harflerle gosterilen ortalamalar arasindaki fark istatistiki olarak 6nemli degildir.

3.15.0Ozellikler arasi iliskinin biplot
analizi ve korelasyon analizi ile
degerlendirilmesi

Cokgenler ve sektorler araciligiyla ilgili
incelenen 6zelliklerin ilgili tiire ait ortalama
verilerinden elde edilen scatter plot biplot
teknigi ile incelenen oOzellikler ve
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Euphorbia tiirleri arasindaki iligki tespit
edilmistir (Sekil 1). Yapilan biplot
analizinde iki boyutlu PCA skoru PC1
%48.06 ve PC2 %28.96, toplam
varyasyonun (PC1+PC2) ise %77.03
oldugu kaydedilmistir. Gorselde koordinat
diizleminin tersi yonde konumlanan ADF,
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ADP ve NDF degerlerinin diger 6zellikler
ile negatif iligki icerisinde oldugu
goriilmektedir (Yan ve Tinker, 2006; Sayar
ve ark., 2018). Cokgenler vasitasiyla elde
edilen  biplot grafiginde incelenen
Ozelliklerden Ca/P ile Ca ve Mg arasinda,
KMT ile NYD arasinda, HP ile SKM
arasinda, K ile P ve K/(Ca+Mg) ve ADF ile
ADP degerleri arasinda iliski saptanmaistir.
Grafige gore arastirma sonucunda 5 sektor
tespit edilmis ve soz konusu tiirlerden
incelenen ozellikler bakimindan 6n plana
cikan tiirler ilgili sektorlerde yer alan
cokgenin u¢ kisimlarinda konumlanmistir
(Yan ve Tinker, 2006). Her sektorde
konumlanan tiir ve 6zellikler ilgili sektorde
en iyi performansi temsil etmektedir. Buna
gbre birinci sektdrde 4 numaralt tiir
(Euphorbia  cheiradenia) P, K ve
K/(Ca+Mg) bakimindan, ikinci sektorde 1
numarali tir (Euphorbia aleppica) HP,
SKM, NYD ve KMT bakimindan, ii¢lincii

denticulate) Ca/P, Ca, Mg ve DM
bakimindan, besinci sektorde ise 8 numarali
tiir (Euphorbia helioscopia) ADP, ADF ve
NDF bakimindan en 1iyi performansi
gostermistir. Dordiincii sektorde yer alan 3

numarali tir (Euphorbia cheiradenia)
hicbir  6zellik bakimindan ©6n plana
citkmamistir. Basbag ve ark., (2021)

yaptiklar arastirmada ADF ile NDF ve Ca,
Mg ve ham proteinin birbiriyle pozitif
korelasyon gosterdigini, ancak SKM ile
DM arasinda negatif korelasyon oldugunu
saptamigslardir. Scatter plot biplot grafikleri
ozellikler arasindaki iligskiyi gorsel olarak
birbirine  yakinliklarin1  gdsterebilirken
Ozellikler arasindaki iliskinin Onemlilik
seviyesini gostermemektedir. Bu nedenle
korelasyon analizine ihtiya¢ duyulmaktadir.
Arastirmada incelenen Ozellikler arasi
iligkiyi 6nemlilik diizeyine gore belirlemek
amactyla pairwise korelasyon analizi
yapilmistir (Tablo 4).

sektorde 5 numarali tir  (Euphorbia
Scatter plot (Total - 77.03%)
\ @ cap
044 N\ “““‘»\ e M 5
L ol B
02 / fr% KD
?g 0.0 o o7 . \:‘»—',_;771 9}42 @ HP-..
» o S T T@-SKM__
& ., ‘@ NOF
S ® K
O g4
7 @ PO/ K{Cat+Mg)
-0.6 /
0.8 Nd,
T T | T T T
06 -04 02 00 02 04 06

PC1 - 48.06%

Sekil 1. Arastirmanin ortalama verilerinden faydalanarak incelenen 6zellikler ve tiirler arasi iliskinin ¢okgenler ve sektorler
yardimiyla gosterimi. 1-E. aleppica, 2-E. aleppica, 3-E. cheiradenia, 4-E. cheiradenia, 5-E. denticulate, 6-E. denticulate, 7-E.
helioscopia, 8-E. helioscopia, ADF: Asit deterjan fiber, NDF: Notral deterjan fiber; ADP: Notr deterjan ¢oziinmeyen protein,
HP: ham protein, SKM: Sindirilebilir kuru madde, NYD: Nispi yem degeri, KMT: Kuru madde tiiketimi, Mg: Magnezyum, P:

Fosfor, Ca: Kalsiyum, K: Potasyum.
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Yapilan pairwise korelasyon analizine gore,
ozellikler arast iligkilerden K ile KMT
arasinda, NYD ile K, Ca ve Mg arasinda,
Ca/P ile Mg arasinda olumlu ve 6nemli
iligkiler belirlenirken, ADP ile ADF ve
NDF arasinda, SKM ve KMT ile HP
arasinda, NYD ile HP ve SKM arasinda, K
ile HP ve SKM arasinda, Mg ile KMT
arasinda, P ile K arasinda, Ca/P ile Ca
arasinda ve K/(Ca+Mg) ile K ve P arasinda

olumlu ve ¢ok Onemli iliskiler
belirlenmistir. Ayrica, ADP ile K/(Ca+Mg)
arasinda ve K ile Ca/P arasinda olumsuz
onemli iliskiler belirlenirken; HP ile ADF,
NDF ve ADP arasinda, ADF ve NDF ile
SKM, KMT, NYD ve K arasinda, ADP ile
KMT, NYD, K ve Mg arasinda, Ca ile P ve
K/(Cat+Mg), P ile Ca/P arasinda ve Ca/P ile
de K/(Ca+Mg) arasinda ise negatif ve ¢ok
onemli iliskiler bulunmustur.

Tablo 4. Euphorbia genotiplerinin kalite 6zellikleri arasindaki iliskinin pairwise korelasyon analizi sonuglari

1 2 3 4 5 7 8 9 10 [ 11 [ 12 [ 13 [14

LHP 1.00
2. KM 008 |1.00
3. ADF -0.77%*(0.29  |1.00
4. NDF -0.82**(-0.09 (077 [1.00
5. ADP -0.76**(-0.10 |0.55** |0.79** |1.00
6. SKM 0.77** |-029  |-1.00%*|-0.77**|-0.55 |1.00
7.KMT 0.77** [0.15  |-0.71%*|-0.99**|-0.76**|0.71  |1.00
8.NYD 0.79** [0.13  |-0.77%*|-0.98**|-0.73**|0.77** |0.99  |1.00
9.K 0.64** |-0.09 |-0.59%*|-0.43**|-0.65** [0.50** |0.41* |0.44* |1.00
10. Ca 028 |-027 |035 |-0.38 |-003 (035 (040 |042* |-028 |1.00
11. Mg 039 [0.16 |-0.04 |-0.53 |-0.36**|0.04 |055** |0.49* |-0.19 [0.40 |1.00
12.p 024 |-008 |-0.24 |013 |-004 (024 [-0.21 [-0.13 [0.57** |-0.55**|-0.35 |1.00
13. Ca/P 008 |-016 |02 |-0.33 |-006 (0.2 038 [035 |-0.45% [0.90** |0.45% |-0.85**|1.00
14K/(Ca+Mg) [039 [-001 [-034 |-0.13 |-045% [0.34 [0.08 [0.10 |0.90%* |-0.64**|-0.39 [0.75%* [-0.76**|1.00
**: P<0.01 ve *:P<0.05 diizeyinde dnemlidir
Sonu¢ Yazarlarin Katki Beyam

Euphorbia genotiplerine ait bazi ot kalite Yazarlar  makaleye esit katkida

degerlerinin karsilastirildigi bu calismada;
HP bakimindan E. aleppica-2 ve 1, E.
cheiradenia-2, E. denticulate-1 ve 2, ADF
bakimindan E. aleppica-2 ve E.
cheiradenia-2, NDF bakimindan E.
denticulate-1, E. aleppica-2 ve 1, SKM
bakimindan E. aleppica-2 ve E.
cheiradenia-2, KMT bakimindan E.
denticulate-1, E. aleppica-1 ve 2, NYD
bakimindan E. aleppica-2, E. denticulate-1
ve E. aleppica-1 istatistiksel olarak en
yiiksek degerleri vermistir. Bu tiirler
igerisinden de sirasiyla E. aleppica-2 ve 1,
E. denticulate-1 ve E. cheiradenia-2
incelenen bir¢cok 6nemli 6zellik (HP, ADF,
NDF, SKM, KMT ve NYD) bakimindan en
yuksek degerleri vermislerdir.
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bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarini ve
onayladiklarini beyan ederler.

Cikar Catismasi1 Beyani

Tlm yazarlar, bu ¢alisma i¢in herhangi
bir ¢ikar ¢catismasi olmadigini beyan
etmektedir.
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Ozet

Bu calismanin amaci teknoloji, inovasyon ve dijitallesme iiggeninde sigortacilik sektdriinde ihtiya¢ duyulan
beceriler ve yetkinlikler {izerine bir degerlendirme yaparak dijital doniisiim yolculugunda bulunan basta sigorta
isletmeleri olmak {izere tiim paydaslara kullanip istifade edebilecekleri ip uglar1 sunmaktir. Bu ¢aligmayla, dijital
doniistimiin sigortacilik sektdriine olan etkilerini incelemek, teknoloji, inovasyon ve dijitallesme siirecinde
sigortacilik mesleginde ihtiya¢ duyulan beceriler {izerine bir degerlendirme yapilmasi amaglanmigtir. Calismanin
temel arastirma sorusu da “Dijital ¢agda sigortacilik mesleginde hangi dijital bilgi ve becerilere ihtiyac¢ vardir?”
seklinde belirlenmistir. Calismanin kapsami ise, Tiirkiye’deki sigortacilik sektorii ile sinirlandirilmistir. Calismada
nitel bir aragtirma yontemi kullanilmistir. Teknoloji, inovasyon ve dijitallesme siirecinin sigortacilik sektoriindeki
etkilerini anlamak i¢in ile ilgili yerli ve yabanci literatiirdeki ikincil veriler iizerinde ¢alisilmistir. Belge, dokiiman
ve igerik analizleri yapilarak Tiirkiye’de sigorta sektoriinde dijital doniisiim ve bunun sigortacilik mesleki bilgi,
beceri ve yetkinliklerine olan etkileri degerlendirilmistir. Yapilan ¢alismada Tiirkiye’de teknoloji, inovasyon ve
dijitallesme siirecinde sigortacilik meslegini basarili bir sekilde icra edebilmek icin gerekli olan beceri ve
yetkinlikler belirlenmeye ¢alisilmistir. Diger yandan da Tiirkiye’de uygulamada bulunan meslek standartlarinin
mevcut durumda bu ihtiyaci yeterince karsilayamadig: tespit edilmistir. Bu ¢aligmanin teknoloji, inovasyon ve
dijitallesme siirecinde sigortacilik sektoriinde calisan personel beceri ve yetkinliklerinin belirlenmesi ve
degismesine dnemli katkilar yapmasi beklenmektedir.

Anahtar Kelimeler: Dijital Cag, Dijital Sigortacilik, Dijital Doniigiim

Insurance in the Digital Age: An Assessment of the Skills and Competencies Needed in
the Technology, Innovation and Digitalization Process (TIDP)

Abstract

The aim of this study is to evaluate the skills and competencies needed in the insurance industry in the triangle of
technology, innovation and digitalization and to offer tips that all stakeholders, especially insurance businesses,
on the digital transformation journey can use and benefit from. This study aims to examine the effects of digital
transformation on the insurance industry and to make an evaluation on the skills needed in the insurance profession
in the process of technology, innovation and digitalization. The main research question of the study is “What
digital knowledge and skills are needed in the insurance profession in the digital age?” It was determined as. The
scope of the study is limited to the insurance sector in Turkey. A qualitative research method was used in the study.
In order to understand the effects of technology, innovation and digitalization processes on the insurance sector,
secondary data in the relevant domestic and foreign literature was studied. By conducting document, document
and content analysis, digital transformation in the insurance sector in Turkey and its effects on insurance
professional knowledge, skills and competencies were evaluated. In the study, it was tried to determine the skills
and competencies required to successfully perform the insurance profession in the technology, innovation and
digitalization process in Turkey. On the other hand, it has been determined that the professional standards in
practice in Turkey cannot adequately meet this need in the current situation. It is expected that this study will make
significant contributions to the determination and change of the skills and competencies of personnel working in
the insurance sector in the process of technology, innovation and digitalization.

Keywords: Digital Age, Digital Insurance, Digital Transformation
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1.Giris

Dijital ¢ag olarak nitelendirilen
giiniimiizde, neredeyse her giin ortaya ¢ikan
inovasyon (yenilik) ve buna baglh dijital
teknolojik gelismeler, toplumdaki birey ve
kurumlarin her yoniiyle hizli bir bi¢cimde
degismesine neden olmaktadir. Giinlimiiz
diinyasinda inovasyon ve teknolojik
gelismelerin bir sonucu olarak ortaya ¢ikan
dijital ¢ag, su anda her iilkede ve hemen
hemen biitiin sektorlerde etkili olmakla
birlikte, biitiin i organizasyonlarinda is
yapma slire¢ ve yontemlerini sil bastan
degistirmektedir (Xu ve ark., 2018). Bir
baska ifadeyle son yillarda siirekli olarak
sitkca dile getirilmekte olan dijital cag
kavrami, dijital pazarlama, dijital dagitim
ve lojistik, dijital temelli is siiregleri, dijital
platformlara siber tehditler, yapay zeka
destekli otomasyon ve makine 6grenimi
gibi  birgok  yeni unsurlart  iginde
barindirmaktadir.  Ortaya ¢ikan  bu
teknolojik gelismeler, insanlarda, miisteri
davraniglarinda, isletme yoOntemlerinde,
bilgi isleme yontemleri gibi bir¢cok alanda
dijital cagin yansimalar1 olarak kabul
edilmektedir (Apdillah ve ark., 2022). Bir
baska ifade ile dijital cagda, isletmelerin
sirdurtlebilirligi  ve hayatta kalmasi,
dijitallesmenin  getirdigi yeni firsatlar
degerlendirebilme ve zorluklarla basa
cikma becerisine bagli olacagi One
stirilmektedir (Westerman ve Calmejane,
2011; Kramaric, 2020; Susanto, 2022).

Boyle bir durumda da s6z konusu
organizasyonlarda insan kaynaklarinin
Teknoloji, Inovasyon ve Dijitallesme

Siirecinin (TIDS) gerektirdigi yetenek ve
kabiliyetlere sahip olmas1 kacinilmaz
goriinmektedir. (Bundan sonra g¢alismanin
diger kisimlarinda Teknoloji, inovasyon ve
Dijitallesme Siireci icin kisaca “TIDS”
kisaltmasi, Ingilizce olarak da Technology,

Innovation and Digitalization Process
yerine  kisaca  “TIDP”  kisaltmasi
kullanilacaktir). Dijital c¢ag siirecinde

Diinya’da oldugu gibi Tiirkiye sigorta
sektoriinde de TIDS’deki degisimlerle es
zamanli onemli gelismeler yasanmaktadir.
Onceden manuel olarak yapilan sigortacilik
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islemleri ve police hazirlama siiregleri
glinlimiizde yerini bu amagcla hazirlanmis
ozel dijital uygulamalara birakmigtir. Bu
yasanan doniisiim s6z konusu isletmelerde
calisan personel beceri ve yetkinliklerinin
de degismesini zorunlu hale getirmektedir.
Bir bagka ifade ile sigorta isletmelerin
TIDS’ne uyumlu personel ihtiyaci ortaya
cikmakta ve bu ihtiyag her gecen giin
artmaktadir. Bu c¢alismanin temel amaci,
dijital cagm sigortacilik sektdriine olan
etkilerini  incelemek ve  TIDS’deki
sigortacilik mesleginde ihtiya¢ duyulan
beceriler iizerine bir degerlendirme
yapmaktir. Calismanin temel arastirma
sorusu da “Dijital c¢agda sigortacilik
mesleginde hangi dijital bilgi ve becerilere
ihtiyag vardir?” seklinde belirlenmistir.
Calismanin  kapsami ise, Tiirkiye’deki
sigortacilik sektorii ile smirlandirilmistir.
Calismada nitel bir arastirma yontemi
kullanilmigtir. Dijitallesmenin sigortacilik
sektoriindeki etkileri ile ilgili yerli ve
yabanci literatiirdeki calismalar
arastirllmistir. Belge, dokiiman ve igerik
analizleri yapilarak dijital doniisiimiin
Tiirkiye’de sigorta sektdriinde  dijital
doniisim ve bunun sigortacilik meslek
standartlarina etkilerine ulasilmaya
calisilmistir. Yapilan ¢alismada Tiirkiye’de
dijital ¢agda sigortacilik meslegini basarili
bir sekilde icra edebilmek i¢in gerekli olan
beceri ve yetkinlikler  belirlenmeye
calisgtlmistir. Diger yandan Tiirkiye’deki
meslek standartlarinin mevcut durumda bu
ithtiyac1 yeterince karsilayamadigi tespit
edilmistir. Bu  calismanin  TIDS’de
sigortacilik sektoriinde c¢alisan personel
beceri ve yetkinliklerinin belirlenmesi ve

degismesine oOnemli katkilar yapmasi
beklenmektedir. Bu galisma 9.Uluslararasi
Ege Kongresinde sunulan  “Sigorta

Sektoriinde Dijital Doniisiim ve Sigortacilik
Meslek Standartlarina Etkileri” konulu
bildiri calismasindan yararlanilarak
hazirlanmistir.

2.Kavramsal

Incelemesi)

2.1.Dijitallesme ve dijital doniisiim
Dijital ¢cagin, ilk kokleri, bilgi devrimiyle

Cerceve (Literatiir



1960’larin  sonu ile 1970’lerin baglar
arasindadir. Bu, “bilgi toplumu”, “sanayi
sonrast toplum” vb. diger kavramlarla
birlikte, kapitalist sanayilesmenin
dogasinda ve yoniinde koklii bir degisiklik
fikrinden ilham alan bir sOylemin pargasi

olan bir kavramdir (Deloitte, 2017).
Genellikle dordiincii  sanayi  devrimi
(Schwab, 2016) veya daha oOnce

adlandirdigimiz  sekliyle biyiikk degisim
(Hagel ve ark., 2009) olarak adlandirilan bu
yeni ¢ag, giiniimiizde isi, ekonomiyi ve
toplumu  temelden  doniistirmektedir.
Dijitallesme olarak da adlandirilan bu
siiregte, i3 dlinyasinin ve toplumun tim
kesimlerinin toplam ag olusturmasi ve ayni
zamanda  Onemli bilgileri  toplama,
degerlendirme ve eyleme doniistiirme
kapasitesi olarak tanimlamaktadir (Bouee
ve Schaible, 2015). Bu s6z konusu dijital
cagn kurallarin1 anlamak, degerlendirmek
ve gerekli olanlarmi yeniden yazmak,
sadece yeni ¢agin temel 6zelligi olmayip,

aynt zamanda 1§ dilinyast ve insan
kaynaklart icin yeni kurallarin ortaya
cikmasint  hizlandiran bir  degisimdir

(Deloitte, 2017). Dijitallesme, ekonominin
tiim sektorlerinin siirekli ag olusturmasi ve
katilimcilarin ~ dijital ekonominin yeni
gercekliklerine uyarlanmasi olarak ifade
edilebilmektedir. Dijitallesme artik insan
yasamimin neredeyse tiim  yOnlerini
kapsamakta ve teknolojiler tim
endiistrilerin dijital ekosistemlerini
degistirmektedir. Son yillarda  dijital
teknoloji, dijitallesmesi yoluyla sosyo-
ekonomik siire¢lerde koklii degisikliklere
neden olarak, toplumun ve kiiresel
ekonominin geligimi i¢in itici bir gii¢ haline
gelmistir (Pauch ve Bera, 2022). Bu
kiiresellesme egilimleri, isletmelerin
degismesi  i¢in  artan  bir  baski
olusturmaktadir. Bu sadece, isletmelerin
hayatta kalmak i¢in degil, ayn1 zamanda
rekabet¢i ortamlarda kendilerini gelismek
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icin verimli bir sekilde toplum ve is
diinyasiyla entegre olmalarinm
gerektirmektedir. Boyle bir ortamda verimli
entegrasyon ancak dijital siiregler ve
isbirlikgi araglarla saglanabilir (White,
2012). Bu ise isletmelerin dijital doniisiimii
anlamina gelmektedir. Dijital doniisiim ise,
degisen 1is ve pazar gereksinimlerini
kargilamak ve mevcut sirket siireglerini,
kiiltiiriini ve miisteri  deneyimlerini
uyarlamak i¢in dijital teknolojilerden
yararlanma siirecidir (Peter ve ark., 2020).
Glinlimiizde kurum ve kuruluslar, isgiici,
isyeri ve is dilinyas1 i¢in radikal olarak
degisen bir siiregle karsi karsiyadir. Bu
degisimler, 6grenmeden yOnetime ve isin
kendisinin tanimia kadar neredeyse her
Orgiitiin uyguladigi kurallarin
degistirmistir. Isin dahasi, giiniimiizde hizh
degisim teknoloji ile smirli kalmayip,
toplumu ve demografiyi de kapsayacak bir
sekilde gerceklesmektedir. Giiniimiizde is
diinyas1 ve insan kaynaklar1 liderleri artik
eski paradigmalara gore calismaya devam
etmekte zorlanmaktadirlar.  Isletmelerde
dijital doniisiim, isletmenin degisen miisteri
ihtiyaclarina ayak uydurmasini ve bunun
sonucunda gelecekte basarili olmasi i¢in
cesitli firsatlar saglar. Dijital doniistimiinii
gerceklestiren bir isletmede calisanlarin
beceri ve yetkinlikleri de yeni is
platformlarina gore uyarlanmis olmalidir.
Sirketlerin, dijital doniisiimiinii gerektiren
islerinde rekabet¢i kalabilmeleri i¢in de

sirekli olarak bu bilgi, beceri ve
yetkinliklerini de gelistirmeleri
gerekmektedir  (Vial, 2019). Ciinki

dijitallesme siirekli ve dinamik bir sekilde is
mekanizmasini  doniistiirmekte ve bu da
yonetim i¢cin hem zorluklara hem de
firsatlara yol agabilmektedir (Niraula ve
Kautish, 2019). Tablo 1°de ilgili literatiirde
dijital dontlistim hakkinda cesitli
arastirmacilarin tanimlar1 yer almaktadir.
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Tablo 1. Dijital doniisiim hakkinda gesitli arastirmacilarin tanimlar1 (Kraus ve ark. 2021)

Yazar(lar) Tanim
Dijital doniisiim, gelismis miisteri deneyimleri, kolaylastirilmis operasyonlar veya yeni is
Fitzgerald ve ark. (2014) modelleri dahil olmak iizere 6nemli is iyilestirmelerini miimkiin kilmak i¢in sosyal medya, mobil
teknoloji, analitik veya gémiilii cihazlar gibi yeni dijital teknolojilerin kullanilmasidir.
Dijital doniisiim, isletmelerin performansini veya erisimini radikal bir sekilde iyilestirmek i¢in
teknolojinin kullanilmasidir.
Dijital doniisiim, miisteri deneyimi yasam dongiisiindeki her temas noktasinda dijital miisterilerle
Solis ve ark. (2014) daha etkin bir sekilde etkilesim kurmak igin teknoloji ve is modellerinin yeniden diizenlenmesi
veya bunlara yeni yatirim yapilmasidir.
Dijital doniislim, organizasyonlarda, ekosistemlerde, endiistrilerde oyunun mevcut kurallarini
Hinings ve ark. (2018) degistiren, tehdit eden, degistiren veya tamamlayan yeni aktorler (ve aktor takimyildizlarr),
yapilar, uygulamalar, degerler ve inanglar getiren gesitli dijital yeniliklerin birlesik etkileridir.
Dijital doniisiim, tiim ekonomik sektérlerin tutarl bir ag olusturmasi ve aktorlerin dijital
ekonominin yeni kosullarina uyarlanmasidir.
Dijital doniisiim, dijital teknolojileri ve is siireglerini dijital bir ekonomide biitlinlestiren bir
organizasyonel doniisiimdiir.
Dijital doniisiim, dijital teknolojinin insan toplumunun tiim yonlerinde uygulanmastyla iligkili
degisiklikleri igerir.
Dijital doniisiim, 6nemsiz otomasyon yapildiginda degil, is diinyasinda, kamu ydnetiminde ve
Martin (2008) insanlarin ve toplumun yagsamlarinda temelde yeni yeteneklerin yaratilmasi durumunda bilgi ve
iletisim teknolojisinin kullanilmasidir.

Westerman ve ark. (2011)

Bondar ve ark. (2017)
Liu ve ark. (2011)

Stolterman ve ark. (2004)

2.2.TiDS’de ihtiyac duyulan mesleki cagristiran bir yapilanmay1 ifade eder.
beceri ve yetkinler Ancak yapilan ¢aligmalar bunun tam olarak
da bdyle olmadigini, teknolojinin ¢ok hizli
bir sekilde degismesine ragmen, bireylerin,
isletmelerin ve kamu kurum ve politikalari
arasindaki  farkin  giderek  acgildigini
gostermektedir.  Sekil 1  teknolojik
gelismislik ile gergekte yapilan is miktar
arasinda giderek artan farki gostermektedir.
Bu ortaya cikan fark diinya capinda gelir
esitsizligi, ticret durgunlugu ve sosyal ve
politik huzursuzluk olarak
degerlendirilmektedir. Yapilan
arastirmalara gore, diisiik iiretkenlige sahip
sirketler artitk rakiplerine karst hizla

B - . .. < kaybetmekte ve  giiniimiizde  borsa
u yasanan siiregte bireyler i¢in oldugu deserlemelerini N fiziksel

kadar toplumlar i¢in de belirsizlik ve strese cgetieieleninin - cogu Tzl - veya
neden  olmaktadir.  Deloitte  (2017) SeImaye mallan ta'r afindan - degil, fikri
tarafindan yapilan ayni arastirmaya gore, n{ullqyejc. ve h1zmet1§r tarafindan
cahsanlarm ve kuruluslarmn her yonlendirilmektedir (Deloitte, 2017). Is
zamankinden daha fazla “bunalmis” diinyasindaki performans potansiyelindeki
oldugu, is iiretkenliginin, teknolojik boslugun nedeni olarak da insan sermayesi

ilerlemeye ayak uyduramadifn ve yeni stratejileriyle  ilgili  olabilecegi ileri

teknolojinin i ortamina girmesine ragmen sqmlm?l‘(tedlr.v Aym arastirma_ sonucuna
verimlilik artigmm diisik kaldig1 tespit gore, dijital cagda teknolojinin giderek daha

edilmistir. Dijital doniisim ile kastedilen hizl bir fekﬂﬂe. artugim, an‘?lak. insanin
sey aslinda bireylerin, isletmelerin ve UyUm - yetencginn - ve beceriierinin - 1se

orgiitlerin degisen diinyaya adapte olmasini ya ll;llZCEl behrh bir oranda arthgmnt 6ne
stirtilmektedir.

Glniimiizde sirketlerin, yetenekleri ve
kiiresel sosyal meselelerdeki rolleri
hakkinda yeni diisinme bigimlerini
benimsemeleri  gerekmektedir. Deloitte
(2017) tarafindan, 140 iilkeden 10.000’den
fazla katilimci tlizerinde yapmis oldugu
arastirmaya gore, teknolojinin benzeri
goriilmemis bir hizla ilerledigi, teknoloji,
inovasyon, dijitallesme, yapay zeka, mobil
platformlar, sensorler ve sosyal is birligi
sistemleri gibi yasamak, calismak ve
iletisim kurma bi¢cimimizde de devrim
niteliginde degisimler hizla yasanmaktadir.
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» Mobil, sensorler, yapay zeka, biligsel bilgi islem

« Tiiketicilerin diinya ¢apinda teknolojiye erigimi

Cesur

Teknoloji degisikligi

is tretkenligi

Is dinyasindaki performans
potansiyelindeki bogluk

ZAMAN

Sekil 1. Teknoloji ve is iiretkenligi arasindaki fark (Deloitte, 2017)

Sekil 2’de ise, teknolojiyi gosteren egri
teknolojik degisimi, yani mobil cihazlar,

sensorler, yapay zeka ve  robot
teknolojisinin  daha hizli  gelistigini
gostermektedir.  Bireyler  egrisi  ise

insanlarin yeni teknoloji, inovasyon ve
dijital yenilikleri benimseme konusunda

nispeten hizli ve becerikli oldugunu
gostermektedir.  Bireyler, teknolojiye
nispeten hizli uyum saglayabiliyorken

isletmeler ve kamu kurum ve kuruluslar
daha yavas ilerlemektedir. Kamu kurum ve
kuruluglarinin uyguladig: issizlik, goc ve
ticaretle ilgili politikalar, diger yandan
bunlarla ilgili diizenlemeler, vergiler ve
mevzuat yoluyla isletmeleri dogrudan
etkilemekte ve asgari licret, ticaret tarifeleri,
goc ve egitim gibi konulardaki yasa ve
politikalar ancak yillarca siiren kamuoyu
tartismalarinin ardindan degisebilmektedir.
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Kamu politikasi ile diger ti¢ alan arasindaki
ucurum, is diinyast ve IK liderleri igin
dengesizliklere ve  zorluklara neden
olabilmektedir. Teknoloji, bireyler ve
isletmeler arasindaki bosluklar kuruluslarin
teknolojiye ve yasam tarzi degisikliklerine
uyum saglama ihtiyacin1 gostermektedir.
Bir baska ifade ile IK yoneticilerinin temel
amact teknoloji, bireyler, isletmeler ve
kamu kurum ve kuruluslar1 arasindaki
bosluklarin kapatilmasina yardimc1
olmaktir. Calismamizin temel arastirma
sorusu kapsaminda degerlendirildiginde
Sekil 2’de “+” olarak isarctlenmis olan
alanlar teknoloji, bireyler ve isletmeler
arasindaki dijital diislinsel ve bedensel
beceri eksikliklerini gostermektedir. Baska
bir ifadeyle isletmelerin dijital cagda ihtiyag
duydugu nitelikteki is gilicii agiginin resmi
olarak da ifade edilebilir.
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Sekil 2. Teknoloji, bireyler, isletmeler ve kamu kurum ve kuruluslari arasindaki gelisme farkliliklar
(Deloitte, 2017)

Glniimiize degin ortaya c¢ikan ve
ongoriilebilir ticari kaliplara dayanan is
modelleri, artik 6ngoriilemeyen yetenek ve
aksakliklarin oldugu giiniimiizde
gecerliligini kaybetmek {izeredir. Basarili
kuruluglarin, gliniimiiziin  kiiresel i
ortaminda rekabet edebilmelerini ve
kazanabilmelerini saglamak icin, salt
verimlilik yerine hiz, ¢eviklik ve uyum
saglama  becerisine  gore  yeniden
tasarlanmasi ve mevcut ¢alisanlarinin bunu
destekler hale getirilmesi gerekmektedir.
Bir sirketin ¢evik kalabilmesi i¢in ekiplerin
hizli bir sekilde olusturulup dagitilmasi
gerekir  (Deloitte, 2017). Deloitte’nin
arastirmasina gore (2017), giinlimiiziin
yuksek performansl sirketleri bir “dijital
miisteri deneyimi” grubu olusturabilir, ekip
icin bireyler secebilir ve onlardan bir veya
iki y1l i¢inde yeni bir iirlin veya hizmet
tasarlayip olusturmalarini isteyebilir. Daha
sonra ekip tiyeleri yeni projelere gecerken
ekip dagilir. Ekipler arasinda risk almadan
hareket etme yetenegi, giiniimiiziin yiiksek
performansh  sirketlerinin  kritik  bir
ozelligidir. Gelecekteki isler ve kariyerler
icin “21. Yiizy1l becerileri” veya “21. yiizyil
yeterlilikleri” teriminin “vatandagslarin bilgi
toplumuna katkida bulunabilmek i¢in
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ihtiya¢ duyduklar1 bilgi, beceri ve egilimler
icin kapsamli bir kavram” oldugunu
belirtmektedirler (Voogt ve Roblin, 2010;
Scott, 2015). Chalkiadaki (2018) gore 21.
yy da 6ne ¢ikan mesleki yeterlilik ve setleri
sunlardir:  “yaraticilik, farkli diistinme,
elestirel  diislinme, takim  caligmasi
(6zellikle heterojen gruplarda), ¢aligma
ozerkligi, gelismis biligsel ve kisilerarasi
beceriler, sosyal ve yurttaghk yeterlilikleri,
sorumlu ulusal ve kiiresel vatandaslik,
karsilikli  bagimlilik  bilinci, ¢esitliligin
kabulii ve anlasilmasi, taninma ve gelisme
kisisel oOzellikler, araglarin etkilesimli
kullanimi, ana dilde ve yabanci dillerde
iletisim, matematik ve fen yeterliligi, dijital
yeterlilik, inisiyatif ve girisimcilik duygusu,
hesap  verebilirlik, liderlik, kiiltiirel
farkindalik ve ifade, fiziksel refah.” I¢inde
bulundugumuz dijital cagda isletmelerin
ithtiya¢c duydugu birden fazla dijital beceri
biciminin oldugu yaygm olarak kabul
edilmektedir Chetty ve ark., (2018). Bu
nedenle, dijital becerilere iliskin dar bir
kavramsal bakis agis1 benimsemek yerine,
ihtiyag  duyulan  dijital  becerilerin
multidisipliner dogasina bakilmasinin daha
dogru olacagi kabul edilmektedir. Bunlar;
Bilgi, Bilgisayar, Medya, Iletisim ve



Teknoloji  okuryazarliklar1  seklindedir.
Dijital becerilerin dogas1 geregi c¢ok
disiplinli ~ oldugunu ve igverenlerin

ihtiyaclar1 degistikce bu beceri setlerinin
zaman icinde geliseceginin de kabul
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edilmesinin 6nemli oldugu belirtilmektedir
(Fau ve Moreau, 2018). Tablo 2’de dijital
beceri disiplinlerinin sentezi ve tanimlari
yer almaktadr.

Tablo 2. Dijital beceri disiplinlerinin sentezi (Chetty ve ark., 2018)

Disiplin Tanim

Bilgi

Bilgisayar

Erisim kontrollerini anlamak.

Medya

Web yazarliginin dogasi.

Tletisim

cevrimici gezinmek.

Teknoloji

Dijital i¢erigi bulma, degerlendirme, diizenleme ve kullanmak.

Bilgi ihtiyacin1 anlamak ve ne tiir bilgiye ihtiya¢ duyuldugunu belirlemek.
Sentezleme, yeni bilgi olusturmak.

Donanim ve yazilim araglarini kullanma becerisi.

Mevcut araglari kullanarak yaymlama ve iletisim kurma yetenegi.

Elektronik tablolar1 ve kelime islemcileri kullanmak.

Arastirma ve burs i¢in BT araglarini kullanmak.

Yeni teknolojilerin faydalarini degerlendirebilme becerisi.

Metin, ses, gorlintii ve video ortamlarina erismek, gezinmek, bunlar1 birlestirmek ve diizenlemek.
Duyusal deneyimlerin biitiinlestirilmesi ve anlagilmasi.

Grafik tasarim ilkelerini anlamak.

Kitle iletisim iceriginin elestirel analizi, degerlendirilmesi ve iiretimi.

E-postada, cevrimi¢i sohbet alaninda veya anlik mesajlagmada kullanilan belgeler ve/veya resimler,
sesler, filmler, gosterge dilleri arasinda kopriiler kullanmak ve olusturmak.

“Dogrusal olmayan” metinler liretmek ve elestirel olarak degerlendirmek ve ii¢ boyutlu diinyalarda

Multimedya platformlar araciligiyla iletisimde bulunmak.

Teknolojiyi yasam kosullarinda kullanma becerisi.

Kendilerinin, toplumun ve ¢evrenin gegimini iyilestirmek igin teknolojiyi benimseme, uyarlama,
icat etme ve degerlendirme becerisi.

AB’nin eylem planinin bir pargasi olarak
Avrupa Dijital Yeterlilikler Cercevesi bes
temel alan1 icermektedir. Bunlar (Norqvist,
2018).
1-Igerik yonetimi de dahil olmak iizere bilgi
ve veri okuryazarligi,
2-Tletisim ve is birligi ve topluma katilim,
3-Etik ilkeler de dahil olmak iizere dijital
igerik olusturma,
4-Emniyet,
5-Problem ¢6zme.

Bu soz konusu bes temel alan, ayni
zamanda dijital ¢agin temel yeterlilikleri
olarak ifade edilmektedir.

2.3.Diinyada ve Tiirkiye’de
sektorii ve sigortacihik

sigorta

Diinyanin diger iilkelerinde oldugu gibi

Tirkiye’de  de  sigortacililk  finans
sektoriniin en Oonemli alanlarindan biridir.
Bir 1ulke ekonomisinin dinamiklerini

yakindan takip eden sigorta sektorii; kar
saglama, biiylime, varligini siirdiirme gibi
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temel hedeflerini, degisen teknoloji ve buna
bagli olarak gelistirilen yeni hizmetleri
miisterilerine sunabilecegi oOlciide yerine
getirebilmektedir (Akpinar, 2018). Sigorta
sektorii, cagdas toplumlarinin ekonomik ve
sosyal gelismigligine en temel katkiyi
saglayan, devletlerin hizla artan gilivence
gereksiniminin karsilanmast ve maliyet
istlenme giicliniin giderek azalmasindan
dolay1, sigortanin bir risk transfer teknigi
olarak kullanilmasint  yayginlagtirmigtir
(Kirkbesoglu ve ark., 2021). Sigortacilik
sektorli ile ekonomik biiyiime degiskeni
arasinda  pozitif ¢ift yonli  iligki
bulunmaktadir ve sigortacilik ekonominin
biiylimesinde etkili en 6nemli sektorlerden
biridir (Dalkilig ve Giilcemal, 2022).
Sigortacilik, insan yasaminda muhtemel
olaylarin gerceklesmesi sonucunda risklerin
yaratacag1 zararlarin sigortalt ve sigortact
arasinda  yapilan  soézlesmeye  bagh
giderilmesine ~ 6zgii  bir  faaliyettir.
Sigortacilik, bir taraftan risk transferi



yoluyla sigortalilarin maruz kalacaklar
zararlar1 bertaraf etmekte, diger taraftan fon
birikimi yaratmak suretiyle ekonominin
gelismesine  ve  istikrarmma  katkida
bulunmaktadir (Akpinar ve Gokhan, 2009).
Yakin bir zamana kadar sigorta sirketleri
musterilerinin ihtiya¢ duydugu policeleri
gerek kendi merkez ofisleri gerekse sigorta
aracilart vasitasiyla manuel araclar ile
hazirlayip miisterilerine sunmaktaydilar.
Ancak diinyada ve Tiirkiye’de yasanan
dijital donlisim sigorta sektoriinde de
degisimi zorunlu kilmaktadir. Diinyanin
diger iilkelerinde oldugu gibi, Tiirkiye’de
de sigorta sektorii yasal ve diizenleyici
kurumlar tarafindan diizenlenmekte ve
denetlenmektedir. Mart 2024  tarihi
itibariyle Tiirkiye’de 50°si Hayat dis1, 19’u
hayat ve emeklilik ve 5’1 de reasiirans
sirketi olmak tizere toplamda 74 sirket
faaliyette bulunmaktadir. Sigorta sirketleri
bankalar, sigorta acenteleri, brokerlar ve
diger dagitim kanallar1 iizerinden sigorta
trlinlerini  miisterilerine sunmaktadirlar.
Mart 2024 tarihi itibariyle Tiirkiye’de
yaklagik 17.000 sigorta acentesi faaliyette
bulunmaktadir (TSB, 2024).

2.4.TiDS’nin sigortacilik mesleki beceri
ve yetkinlikleri iizerindeki etkileri

Sandblad, (2023) mesleki bilgi ve beceri,
icin “karsilagilan gorevleri ¢ézmek ve
pratik durumlarda kullanilan bilgi” olarak
aciklamistir. Mesleki bilgi, teori ve pratigin
birbiriyle uyumu sonucunda en {ist seviyeye
cikar. Bilginin iki bi¢imi birbirinin zitt1
olarak goriilse de aslinda ikisi de birbirine
bagimlidir. Bu durumda ayni bilgiye farkli
girdiler saglanir ve birbirlerini karsiliklh
olarak nitelendirirler. Beceri “yeterli,
uzman, hizli ve dogru performans” ile
sonuglanan  faktorlerin  birlesimi  ve
becerinin manuel islemlere ve zihinsel
faaliyetlere esit derecede uygulanabilir
olmasidir (Winterton ve ark., 2006).
Yeterlilik kavramiyla ilgili net bir agiklama
yoktur, dahasi tutarli bir teori tanimlamak
veya atfetmek ya da terimin tiim farkli
kullanim yollarm1 bagdastirabilecek ve
uzlastirabilecek  bir tanima  ulasmak
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imkansiz gibi goriinmektedir (Robotham ve
Jubb, 1996; Ellestrom, 1997). Yetkinligi
“belirsiz bir kavram” olarak tanimlayan
Klink (2002), yine de onu “egitim ile isin
gereklilikleri arasindaki boslugu dolduran
yararlh  bir  terim”  oldugunu ileri
stirmektedir. Bohnert ve ark., (2019)
caligmasinda  dijitallesmenin  getirmis
oldugu dinamiklerle basa ¢ikabilmek icin
sigorta sektoriinde organizasyonel
degisimin gerekliligini vurgulamaktadir.
Mobil, birbirine bagl cihazlarin her yerde
bulunmasi, sigorta sirketlerinin yeni i

modelleri benimsemesine ve
sigortalanabilecek risk tiirlerini
degistirmesine  biiylikk veri  analitigi,

sigortalinin  davranigina iliskin bilgilere
dayal1 olarak bireysel ve uyarlanabilir prim
hesaplamalarina olanak tanir ve daha once
hesaplanamayan riskler, artitk bunlara
¢oziim bulmay1 miimkiin kilacak sekillerde
tahmin edilebilmekte oldugunu ileri
stirmektedir. Dijitallesme, sigortacilik isini
ve sigorta hizmetlerinin sunulma bi¢imini
doniistiirmekte ve artik giinlimiizde bu
hizmetlerin mobil cihazlar, sohbet robotlari,
yapay zeka  destekli  uygulamalar,
nesnelerin interneti (IoT) ve 6zel amach
robotlar ile yapilmaya baslanmistir (Niraula
ve Kautish, 2019). Akkor ve Ozyuksel
(2020) yeni teknolojileri kullanmak igin,
sigorta sektoriindeki is giiciiniin teknik,
metodolojik, sosyal, kisisel yeterliliklerinin
TIDS ne uygun olmasi gerekli
goriilmektedir. Bir bagka ifade ile diger
sektorlerde oldugu gibi, dijital cagda ortaya
cikan dijital teknolojiler sigorta sektoriinii
de yakindan etkilemis ve miisterilere
sunulan Uriinlerin  tamaminda miisteri
memnuniyetini artirma yoniinde onemli
firsatlar1 beraberinde getirmistir (Eling ve
Lehmann, 2018; Eckert ve Osterrieder,
2020). Dijitallesme ile birlikte ortaya ¢ikan
yeni uygulamalar mesela, yapay zeka,
sigortacilik meslegini icra edenleri rutin
gorevlerden kurtararak daha hizli ve daha
dogru kararlar alinmasini saglayan daha
yiiksek degerli faaliyetlere odaklanmalarini
saglayabilir (Akkor ve Ozyuksel, 2020).
Sigorta sektorlindeki  dijital  doniistim,



sigorta teknolojisinin (InsurTech) ortaya
¢itkmasina neden olmustur. InsurTech,
sigorta prodiiktorleri, dijital acenteler,
cevrimigi talep ozellikleri ve pazaryerleri
saglayan bir dijital teknoloji veya platformu
olarak agiklanabilir (Uyun ve ark., 2020).

2.5.Tiirkiye’de sigortacilik mesleki bilgi
ve becerileri

Tiirkiye’de mesleklere gore gerekli bilgi,
beceri ve yetkinliklerin nasil olmasi
gerektiginin belirlenmesi hususunda 5544
sayili1 kanun ile MYK (Mesleki Yeterlilik
Kurumu) kurulmus ve 2006 yilinda
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faaliyete baslamistir (RG.,
5544/21.09.2006). Bu kurumun en temel
amaci ise, iilkede var olan meslekleri ve
yeterlilikleri tanimlamak ve disiplin altina
alarak, calisma hayatinin ihtiya¢ duydugu
nitelikli ve belgeli isgilicliniin
hazirlanmasina onciiliik etmektir.
Kuruldugu giinden beri ylizlerce meslek
icin (MYK, 2024) gerekli bilgi, beceri ve
yetkinlikleri tanimlayan MYK simdiye
kadar sigortacilik sektoriine iligkin gesitli
mesleklerin  farkli seviyelerde meslek
standartlarint yayinlamistir. Bunlar MYK
(2024) Tablo 3’te yer almaktadir:

Tablo 3: MYK tarafindan sigortacilik ile ilgili yayimlanan meslek standartlari

Referans Kodu Revize No Meslek Adi Seviye Resmi Gazete Tarih/Sayi:
13UMS0296-4 00 Sigorta Acentesi Teknik Personeli Seviye 4 RG., 29/5/2013-28661
13UMS0297-5 00 Sigorta Brokeri Teknik Personeli Seviye 5 RG., 29/5/2013-28661
13UMS0297-6 00 Sigorta Brokeri Teknik Personeli Seviye 6 RG., 29/5/2013-28661
13UMS0298-5 00 Bireysel Emeklilik Aracisi Seviye 5 RG., 29/5/2013-28661
13UMS0299-5 00 Sigorta Sirketi Teknik Personeli Seviye 5 RG., 29/5/2013-28661
13UMS0299-6 00 Sigorta Sirketi Teknik Personeli Seviye 6 RG., 29/5/2013-28661
13UMS0300-5 00 Sigorta Sirketi Hasar Tazminat Personeli ~ Seviye 5 RG., 29/5/2013-28661
13UMS0300-6 00 Sigorta Sirketi Hasar Tazminat Personeli ~ Seviye 6 RG., 29/5/2013-28661

Kaynak: Arastirmaci tarafindan olusturulmustur

Yapilan inceleme ve analizlerde MYK
tarafindan yayinlanmig meslek standartlari

degerlendirmeye alinmistir.  Bunlardan
birisi olan, “Sigorta Acentesi Teknik
Personeli (Seviye 4)” “is saghg ve

giivenligi ve cevre ile ilgili Onlemleri
alarak, kalite sistemleri c¢ergevesinde;
sigorta acentelerinde sigortacilik islemlerini
(pazarlama bilgilendirme ve satig) yapan ve
mesleki gelisime yonelik faaliyetleri
yiiriiten nitelikli kisidir.” (RG., 29/5/2013-
28661) Bir diger ise, “Sigorta Sirketi Teknik
Personeli (Seviye 6)” “is saghgi ve
giivenligi ve cevre ile ilgili Onlemleri
alarak, kalite sistemleri, ilgili mevzuat,
kurumun sigortacilik risk kabul oOlg¢iitleri,
kural ve siirecleri c¢ercevesinde; sirketin
sigortacilik risk kabul (yazim) politikasini,
sartlarin1 ve siireclerini belirleyen; {iriin
gelistirme ve {iriin yonetimi siirecinde yer
alan; sirketin reasiirans iglemlerinin
yonetimine  katkida  bulunan; teknik
operasyonlara yonelik siiregleri yoneten;
sirket uygulamalarinin yasal diizenlemeler
ve degisen piyasa kosullart ile uyumunu
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gbzeten; is ortaklari ile iliskileri ve mesleki
gelisime yonelik faaliyetleri ytiriiten kendi
personelini yoneten nitelikli kisidir.” (RG.,
29/5/2013-28661).

3.Metodoloji

Calismada nitel bir aragtirma yOntemi
kullanmilmistir. Dijital ¢agda sigortaciligin
yani sira, TIDS’de ihtiyag duyulan
becerilerin tespiti lizerine arastirmalar
yapilmistir. Dijital donilislim ve bunun insan
kaynaklari alanindaki yansimalari
incelenmis, ardindan dijital doniistimiin
sigortacilik sektoriindeki etkileri ile ilgili
yerli ve yabanci literatlirdeki caligmalar
aragtirtlmistir. Belge, dokiiman ve igerik
analizleri yapilarak Tiirkiye’de TIDS’de
sigortaciik  alaninda  ihtiya¢  duyulan
becerilerin tespiti yapilmaya calisilmistir.
Calismada  kesfedici, tanimlayict  ve
betimsel analiz yaklasimiyla ikincil ampirik
verilerin  icerik  analizleri  yapilarak
sonuglara ulagsmaya c¢alisilmistir (Braun ve
Clarke, 2006). Giiniimiizde bir¢ok
arastirmada  kullanilan ikincil ampirik



verilerin kullanilmasi bu tiir arastirmalar
i¢cin oldukca uygun olabilecegi
belirtilmektedir (Blumberg ve ark., 2014).
Fischer (2006) dokiiman analizini ikincil
veri kaynaklar1 olarak hem basili hem de
elektronik  materyaldeki  dokiimanlarin
gozden gecirilmesi veya degerlendirilmesi
icin  sistematik bir prosediir olarak
tanimlamaktadir. Diger analitik yontemler
gibi nitel aragtirmalarda dokiiman analizi de
anlam tretmek, anlayls kazanmak ve
ampirik bilgiyi gelistirmek i¢in verilerin
incelenmesini ve yorumlanmasini ifade
etmektedir. Icerik analizi de metinler veya
metin kiimeleri igerisinde belirli kelime
veya kavramlarin varligini belirlemek igin
kullanilan bir belge analizi stratejisidir.
Eisner (1991) arastirmacilarin bu tiir kelime
ve kavramlarin varligini, anlamlarini ve
iligkilerini Ol¢tiiglinii ve analiz ettigini,
ardindan metinlerdeki mesajlar, yazar(lar),
izleyici ve hatta bunlarin pargasi oldugu
kiltir ve zaman hakkinda c¢ikarimlarda
bulundugunu belirtmektedir. Armstrong da
(2021) bir noktada analiz i¢in kullanilan

belgelerin kaynaklarindan da
faydalanmanin onemli oldugunu
belirtmektedir.

4.Bulgular

4.1.TIDS’nin  mesleki  beceri  ve

yetkinlikler iizerine etkileri

Yapilan arastirma sonuglarina gore,
iginde bulundugumuz TIDS nde her iilkede
hemen hemen tim sektorlerde biitiin is
yapma siire¢ ve yontemleri neredeyse sil
bastan degistirmektedir. Bir bagka ifade ile,
dijital alanda yasanan bu teknolojik
gelismeler, toplumun her kesiminde,
insanlarda, calisanlarda, miisteri
davraniglarinda, isletme yoOntemlerinde,
bilgi isleme yontemlerinde, vb. gibi bir¢ok
alanda calisma seklinin yeniden
diizenlenmesini zorunlu hale getirmektedir.
Dijital c¢agda yasanmakta olan dijital
doniisiim, temel igletme departmanlarinda
onceden manuel olarak gerceklestirilen
bircok prosediirden vazgecerek, islerin
otomatiklestirilmesi ve dijital platformlar
aracilifiyla  yapilmasmi zorunlu hale
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getirmektedir. TIDS nde birden fazla dijital
beceri bigiminin oldugu ve dijital becerilere

iliskin daha genis bir bakis agisi
benimsemenin  dogru  olacag1  kabul
edilmektedir. Bunlar; bilgi, bilgisayar,
medya, iletisim ve teknoloji

okuryazarliklar1 seklinde siralanabilir.

4.2 TiDS’nin sigortacihk sektoriindeki
iizerindeki etkileri

Dijital doniistimiin yasandig1
giintimiizde, sigorta hizmetlerinin sunulma
bi¢imi de 6nemli sekilde degismektedir. Bu
hizmetlerin artan oranda mobil cihazlar,
sohbet robotlari, yapay zekd destekli
uygulamalar, nesnelerin interneti ve Ozel
amagl robotlar ile yapilmaya baslandigi
goriilmistiir. Bu yeni dijital teknolojilerin
kullanilmastyla birlikte sigortacilik
irliinliniin olusturulmasi i¢in en basindan
sonuna kadar bircok alanda Ornegin,
fiyatlandirma, reklam ve satiglari, talep
isleme ve mevcut miisteri etkilesimi ve
yonetimi de dahil olmak tizere dijitallesme
biiyiik bir etkiye sahip olmaktadir. Mesela,
dijitallesme ile birlikte ortaya c¢ikan yeni
uygulamalardan  olan, yapay  zeka,
sigortacilik meslegini icra edenleri rutin
gorevlerden kurtararak daha hizli ve daha
dogru kararlar alinmasii saglayabilecegi
yoniinde ifadeler tespit edilmistir. Ayrica
TIDS nde en 6nemli gelismelerden birisi de
sigorta teknolojisinin (InsurTech) ortaya
¢ikmasidir. Bu inovasyon ile sigortacilikta
calisma iliskilerinin dontlistimiiniin
hizlandig: tespit edilmistir.

4.3.TIDS’nin sigortacihik meslek bilgi ve
becerileri iizerindeki etkileri

TIDS’nde her sektorde oldugu gibi
sigortacilik alaninda da temel dijital
becerilere olan talep her gecen giin
artmakta, sektorler ve meslekler arasinda
yeni uzman dijital becerilere ihtiyag
duyulmakta ve bu konuda mevcut uzmanlar
yetersiz kalmaktadir. Sigortacilik mesleki
bilgi ve becerileri de dijital doniisim
siirecinden oldukgea etkilenmistir. TIDS nde
dijitallesme giinlik yasamin bir pargasi
haline gelirken, sigortacilik alaninda



faaliyette  bulunan isletmeler dijital
becerileri kullanabilen isgiiciine ihtiyag
duymaya baslamislardir. Otomasyon ve
dijitallesmedeki ilerlemenin Oniimiizdeki
yillarda calisanlarin yeterlilik
gereksinimlerini  doniistiirmeye  devam
edecegi konusunda da giiclii talepler oldugu
tespit edilmistir. Diger taraftan yapilan
inceleme ve analizlerde MYK tarafindan
yayinlanmis olan sigortacilik ile ilgili
meslek standartlart incelenmistir. Elde
edilen bulgulara gore, konuyla ilgili
literatirde ve  sektdor raporlart ile
karsilastirildiginda lazim gelen bilgi ve
becerilerin henliz meslek standartlarinda
yer almadigr gorilmiistiir. Calismanin
kavramsal c¢ercevesinde sekil 2’den de
anlagilacagr lizere, kamu kurum ve
politikalar1 TIDS’nde mevcut gelismeleri
sonradan takip etmektedir. Bir bagka ifade
ile bu degisimlere ani ve hizli cevaplar
verememektedir.

5.Sonuglar

TIDS’nde Diinyanin diger iilkelerinde
oldugu gibi Tirkiye’de de sigorta
sektorlinde yasanan teknolojik degisimler is
yapma tarz ve yontemlerinde kokli
degisimlerin yasanmasina sebep

olmaktadir. Dijitallesme diger sektorlerdeki
gibi sigorta sektoriinde de eskisinden farkl
13 yapma bigimlerinin ortaya g¢ikmasina
neden olmustur. Sigorta isletmeleri 6nceden
sigortacilik  hesaplamalar1 ve  polige
hazirlama siireglerini manuel yontemlerle
yapmaktayken, giiniimiizde bu siireglerin
yerini dijital platformlar iizerinden yapilir
hale gelmistir. Bu donlsim sigorta
sektoriinde calisan personellerin beceri ve
yetkinliklerinin de degismesini zorunlu hale
getirmektedir.  Calismada,  TiDS’nde
isletmelerin ihtiya¢ duydugu isgliciiniin
profilini de etkiledigi tespit edilmistir.
Dijital cagda ortaya ¢ikan teknolojik imkan
ve araglar1 kullanabilme becerisine sahip
isglictine olan talep nedeniyle birgok
isletmenin mevcut ¢alisanlarina yeni bilgi
ve beceri kazandirmak i¢in ¢aba sarf ettigi
tespit  edilmistir.  Sigorta  sektoriinde
yasanan bu degisim, drnegin, telematik ve
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giyilebilir saglik/fitness cihazlar1  gibi
yenilikler, sigorta sirketlerinin miisteri
davraniglarini analiz etme ve iriinlerini
fiyatlandirma ve satma seklini degistirmeye
devam ederken, sigortacilar i¢in ilgili insan
sermayesi zorluklarmi degerlendirmeyi ve
ele almay1 her zamankinden daha kritik hale
getirmektedir.

Deloitte’nin  (2015) raporuna gore,
sigorta sektorii onemli bir beceri agigiyla
kars1 karstyadir. Yapilan aragtirmalara gore,
sigorta sirketlerinin yalnmizca iigte biri
kendilerini is ihtiyaglarini karsilamak igin
gerekli beceri ve yeteneklere hazir veya ¢ok
hazir olarak gormektedir. Sigorta sirketleri,

miisterilere ~ sanal  hizmet  vermeyi
desteklemek icin dijital platform ve
teknolojilere yatirim yaparken,

calisanlarinin gelisimini desteklemek igin
de benzer yatirimlar1 dikkate almak zorunda
kalmiglardir. Sigorta sirketleri geleneksel
olarak yetenekleri kendi biinyesinde
gelistiriyor ve kariyerlerin uzun vadeli
bliylime yoriingelerine yayilmasina izin
vermek durumunda kaliyor. Bu unsurlardan
bazilar1 kalacak olsa da temel analitik
becerilerden yararlanmak ve inovasyonu
tesvik etmek icin sigortacilarin geleneksel
yetenek gelistirme modellerinin  Gtesine
geemesi gerekmektedir. Calismada elde
edilen bulgulara gore, dijitallesme ile
birlikte sigortacilik meslek elemanlarinda
olmas1 ve siirekli gelistirilmesi gereken
bilgi ve beceriler sunlar 6nerilebilir:

e Dijital icerigi bulma, degerlendirme,
diizenleme ve kullanmak.

e Bilgi ihtiyacini anlamak ve ne tiir bilgiye
ihtiya¢ duyuldugunu belirlemek.

e Sentezleme, yeni bilgi olusturmak.

e Donanim ve yazilim araglarini kullanma
becerisi.

e Elektronik tablolar1 ve kelime islemcileri
kullanmak.

e Yeni teknolojilerin
degerlendirebilme becerisi.
e Duyusal deneyimlerin biitiinlestirilmesi
ve anlasilmasini saglamak.

e (rafik tasarim ilkelerini anlamak.

e Web yazarliginin dogasini anlamak.

faydalarini



o Kitle iletisim igeriginin elestirel analizi,
degerlendirilmesi ve liretimini saglamak.

e E-postada, cevrimig¢i sohbet alaninda
veya anlikk mesajlasmada kullanilan
belgeler ve/veya resimler, sesler, filmler,

gosterge  dilleri  arasinda  kdpriiler
kullanmak ve olusturmak.

e Multimedya platformlar1 araciligryla
iletisimde bulunmak.

e Teknolojiyi yasam kosullarinda

kullanma becerisine sahip olmak.

e Kendilerinin, toplumun ve c¢evrenin
gecimini iyilestirmek i¢in teknolojiyi
benimseme, uyarlama, icat etme ve
degerlendirme becerisine sahip olmak.
Calismada, dijitallesmenin  sigortacilik
sektortindeki isglicii beceri ve
yetkinliklerini yakindan etkiledigi ve bu
stiregte meslek elemanlarinin yeni beceri ve
yetkinliklere  ihtiyag  duydugu tespit
edilmistir.  Yapilan analizlerde ayrica
Tiirkiye’deki  meslek  standartlarinin
TIDS’nde bu ithtiyaci yeterince
karsilayamadigi tespit edilmistir. Bu
calismanin TIDS’ nde sigortacilik
sektoriinde calisan personel beceri ve
yetkinliklerinin belirlenmesi ve
degismesine Onemli katkilar yapmasi
beklenmektedir.

5.1.Yasal
oneriler

ve diizenleyici kurumlara

MYK tarafindan sigortacilik alaniyla

ilgili yaymlanmig olan meslek
standartlarmin ~ TIDS’nin  yasanmakta
oldugu giinlimiizde revize edilerek,

sigortacilik teknik personellerinin dijital
cagin gerektirildigi donanim, bilgi ve

becerilerin  tanimlanmasinin  sektoriin
rekabet gliciinii artirabilecegi
ongoriilmektedir. Bundan dolayr dijital
platformlar ve teknolojileri kullanma

konusundaki yeterliliklerin hem sigortacilik
hem de diger mesleki alanlar igin
tanimlanmas1 onerilmektedir.

5.2.Sigorta sirketlerine oneriler

Sigorta sirketlerinin TIDS nde nitelikli
iggiicii ihtiyacin1 karsilamak i¢in ¢evrim
icin  egitim programlart ile mevcut
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calisanlarint yeni diizene hazirlamalarinin
daha uygun olabilecegi Ongoriilmektedir.
Sigorta sirketleri  kendilerine  iggiicii
yetistiren egitim ve 6gretim kurumlart ile is
birligi yaparak bugiin ve gelecekte ortaya
cikabilecek isgiicii ihtiyacim1 karsilamak
icin Ogrencilerin yetismelerine staj vb. gibi

uygulamalarla destek olmalari
onerilmektedir.
5.3.Sigortaciik alanindan teknik

personel olarak calisanlara/calisacaklara
oneriler

TiDS’nde sadece sigortacilik alaninda
degil biitiin sektorlerde isgiicii profili
degisiyor. Dijital ¢ag tiim alanlarda islerin
yapilmasini degistiriyor. Sigorta sektoriinde
police hazirlama ve diger tiim siiregler
dijital platformlar araciligiyla yapiliyor. Bu
alanlarda ¢alisacak personellerin her seyden
once yeni teknolojik bilgi ve araglari en iyi
sekilde kullanmalart Ogrenmeleri tavsiye
edilmektedir. Bilgisayar ve ilgili tiim dijital
mecralardaki ig ve islemleri anlama ve
yerine getirme bilgi ve becerisine sahip
olmanin ilgili alanda gorev yapacak tiim

kisilere Onemli avantajlar saglayacagi
unutulmamalidir.
5.4.Konu hakkinda arastirma
yapacaklara oneriler

TIDS’nin  mesleklere ve  meslek

standartlarina etkileri konusunda hem yurt
disinda hem de yurt i¢cinde ¢ok az ¢alisma
bulunmaktadir. Bu konuda daha fazla
caligmaya ihtiya¢ oldugu goriilmektedir.
Ulkemizin mesleki bilgi, beceri ve
yetkinlikler konusunda donanimli bireylere
bugiin her zamankinden daha fazla ihtiyag
oldugu siklikla dile getirilmektedir. Bunun
icin hem sigortacithk hem de diger
alanlardaki teknik personellerin dijital ¢aga
uygun yeterliliklere sahip olmasmin
gerekliligi i¢in lazim gelen tiim ¢alismalara
ihtiyacimizin ~ oldugundan dolay1 bu
konularda c¢alismalar yapilmasi tavsiye
edilmektedir.

Aciklama
Bu calisma  9.Uluslararas1  Ege
Kongresinde sunulan “Sigorta Sektoriinde



Dijital Doniisiim ve Sigortacilik Meslek
Standartlarina  Etkileri” konulu bildiri
calismasindan tiiretilmistir.
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Abstract

This research was carried out as a pot experiment to investigate the effects of 4 different drought stresses (FC-
100%, 75%, 50%, 25%) created through field capacity (FC) on some morphological and physiological traits of
bread wheat cultivars at the heading and ripening stages. In the study, 8 bread wheat varieties (Kate A1, Karahan
99, Tosunbey, Golia, Alpu 2001, Sultan 95, Konya 2002 and Eser) were used as material. The experiment was set
up with 3 replications according to the split-plot experimental design, with the varieties main plots and drought
stress applications sub plots. In the study, characteristics such as flag leaf area, flag leaf angle, chlorophyll content,
stomata number, leaf water loss rate, relative water content, root length and root dry weight were investigated. It
was determined that the effect of drought stress applications on all the examined traits was statistically significant.
In drought stress applications, flag leaf area, flag leaf angle, chlorophyll content, leaf water loss rate, relative water
content, stomata number, root length and root dry weight were respectively 4.01-14.02 cm?, 20.00-40.83°, 36.87-
49.07 SPAD, 13.68-17.89%, 48.56%-72.61%, 8.01-10.95, 28.92-77.79 cm and 146.04-473.46 mg. As a result, it
was determined that as drought stress increased, flag leaf area, flag leaf angle, chlorophyll content, relative water
content, root length and root dry weight decreased, while leaf water loss rate and stomata number increased. In
addition, it was noted that drought-resistant varieties had higher values in terms of chlorophyll content, relative
water content, root length and root dry weight, while drought-sensitive varieties had higher values in terms of flag
leaf angle and leaf water loss rate.

Keywords: Wheat, drought stress, flag leaf, chlorophyll content, stoma, root
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1. Introduction

Wheat is an important cereal crop, which
ranks first among the cereal crops cultivated
in the world with 219 million hectares of
cultivated area and second after corn (1.1
billion tons) with a production of 808
million tons. (Anonymous, 2022). In
Turkey, 19.7 million tons of wheat is
produced on 6.6 million hectares.
(Anonymous, 2022). Wheat is also one of
the most strategic products for humanity,
providing about half of the protein and more
than half of the daily calories needed by one
third of the world's population. Wheat,
which has a wide adaptability, can be grown
in ecologies between 20-65° north and 22-
45° south latitudes. (Kiin, 1996). Although
wheat is generally an important crop in arid
and semi-arid regions, extreme hot and dry
conditions lead to significant reductions in
yield and quality. Unfavorable
environmental conditions and abiotic
stresses cause serious economic losses by
negatively affecting grain yield (Ozkan,
2022). Global warming, which has been on
the recent years' agenda, and the resulting
drought are among the abiotic stress factors
that threaten wheat production. Drought, in
general terms, is a meteorological event, a
period without rainfall that lasts long
enough to cause a noticeable decrease in
soil water content and plant growth. The
occurrence of drought during a period
without rainfall depends on the water-
holding capacity of the soil and the rate of
evapotranspiration by plants (Kalefetoglu
and Ekmekgi, 2005). The effect of drought
stress on plant growth varies depending on
the duration and severity of stress (Rampino
et al., 2006). The water demand in wheat
starts with germination and increases as
growth and development progresses.
Drought, especially in the period between
the beginning of spike and maturity, causes
irrecoverable decreases in grain Yyield
(Ahmadi and Baker, 2001). Although the
average annual rainfall in our country is 643
mm, due to the irregularity in the
distribution of rainfall, significant yield
decreases are observed in many regions
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from time to time as a result of drought.
Wheat production is affected by variety,
environmental factors and agronomic
practices (Basaran et al., 2020). The most
important subject in breeding studies for
drought tolerance in plants is to know the
morphological and physiological response
mechanisms that plants have and use to
overcome water deficiency and drought.
Determining the responses of plants to
drought, which occurs as a result of high
temperature and deficiency of water, will
form the basis for drought tolerance studies
and can be used as a selection criterion in
the selection of resistant plants. Mirzaee et
al. (2013) reported that plants generally
have different mechanisms to respond and
adapt to drought stress by triggering various
physiological, biochemical and
morphological responses. In previous
studies, drought stress decreased flag leaf
arca (Baser et al., 2005; Cekig, 2007;
Sangtarash, 2010), chlorophyll content
(Bijanzadeh and Emam, 2010; Geravandi et
al., 2011; Oztirk and Korkut, 2018),
relative water content (Paknejad et al, 2007;
Bijanzadeh and Emam, 2010; Geravandi et
al., 2011), root length and weight (Oztiirk
and Korkut, 2018), but increased leaf water
loss rate (Kokhmetova et al., 2003) and
number of stomata per unit area (Oztiirk and
Korkut, 2018). In this study, it was aimed to
investigate the effects of drought stress on
some morphological and physiological
characteristics of 8 bread wheat cultivars by
applying water deficit over field capacity, to
determine the cultivar or cultivars that can
be used as genitors in future drought
tolerance breeding studies and to determine
the selection parameters that can be used in
these studies.

2. Materials and Methods
2.1. Materials

This study was carried out in Tekirdag
Namik Kemal University, Faculty of
Agriculture, Department of Field Crops,
Research and Experimental Area under a
covered porch to eliminate the effect of
rainfall in 2009. In this study, 8 bread wheat
varieties (Kate Al, Karahan 99, Tosunbey
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as resistant, Golia as medium resistant,
Alpu 2001, Sultan 95, Konya 2002, Eser as
sensitive) with different responses to
drought stress were used as materials.

2.2. Methods

The experiment was established as a
split-plot  design with 3 replications
according to the split-plot design with the
varieties as the main plots and the drought
levels (100%-FC, 75%, 50%, 25%) created
over the field capacity (FC) as the sub-plots.
In the experiment, specially prepared black
plastic tubes with a diameter of 30 cm and a
depth of 100 cm were used as pots. The
tubes in which the plants were to be grown
were filled with an equal amount (20 kg
tube™) of field soil. The field capacity of the
soil filled in the tubes was determined
according to the method suggested by Bilski
et al. (1987). The field capacity was
accepted as 100% and drought stress was
created with  water constraint by
determining 75%, 50% and 25% of this
amount. In order to create these drought
levels and then to determine the amount of
water lost from the soil by evaporation for
each drought level, 4 tubes filled only with
soil were prepared for each drought level
without plants. The amount of water to be
given to these tubes was determined by
subtracting the amount of moisture initially
contained in the soil from the amount of
water calculated for each drought level.
After the areas of the tubes were calculated,
sowing was done at a density of 500 seeds
m2. After sowing, the tubes were watered
with the amount of water determined for
each drought level. At the same time, the
same amount of water was added to the
tubes containing no plants and used to
determine the amount of water lost from the
soil by evaporation for each drought level.
Again, these tubes without plants were
weighed every 5 days and the amount of
water lost by evaporation from the soil was
determined for each drought level and water
was given to the tubes (all tubes with and
without plants). To each tube, 20-20-0
compound fertilizer (4 kg da™* pure nitrogen
and 4 kg dal pure phosphorus), urea

169

fertilizer (7.5 kg da® pure nitrogen), and
ammonium nitrate fertilizer (4 kg da* pure
nitrogen) were applied at the sowing,
tillering, and stem elongation, respectively.
Weeds growing in the tubes were removed
by hand and their growth was prevented.
For each drought level, flag leaf area (FLA),
flag leaf angle (FLAA), chlorophyll content
(CC), leaf water loss rate (LWLR), relative
water content (RWC) and stomatal number
(SN) values were examined on the main
stem of 10 randomly selected plants when
the plants in the tubes reached the heading
stage (Zadoks 59" stage), and root length
(RL) and root dry weight (RDW) values
were examined when the plants reached the
ripening stage (Zadoks 92"% stage). Flag leaf
areas of the plants were measured with a
portable leaf area meter "LI-COR Model LI
3000 A". Flag leaf angles were determined
by measuring the angle of the flag leaves
with the stem with a protractor. Chlorophyl|
content was determined as SPAD value by
measuring with "Konica Minolta SPAD-
502" portable chlorophyll meter on the flag
leaves of the plants. Flag leaf water loss rate
and relative water content were determined
according to the methods described by
Clarke and McCaig (1982) and Cseuz et al.
(2002), respectively. Stomata removed
from the flag leaves of the plants were
counted under a 4x100 magnification
microscope. After the soil in the tubes was
washed, root length was determined by
measuring the distance between the root
crown and the most tip of the roots of the
plants, and root dry weight was determined
by drying and weighing these roots in an
oven.

2.3. Data analyses

The data obtained from the study were
subjected to analysis of variance according
to the split plots experimental design. The
statistical significance of the differences
between the mean values of the studied
traits was determined according to LSD
(Least Significant Difference) test using
MSTAT-C package program (Diizgiines et
al., 1987).
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in Table 1, and the mean values and
significance groups of the variety x drought
level interaction are given in Table 2.

3. Results and Discussion

The mean values and significance groups
of the varieties and drought levels in terms
of the traits examined in our study are given

Table 1. Mean values and significance groups obtained from varieties and drought levels for FLA,
FLAA, CC, LWLR, RWC, SN, RL and RDW.

Investigated traits

FLA FLAA CC LWLR RwWC SN RL RDW
(cm?) © (SPAD) (%) (%) (cm) (mg)
Varieties
Kate Al 6.88¢ 17.08 ¢ 46.62 ab 13.30 63.13a 10.20 a 60.71a 348.83
Karahan 99 8.80b 2792 ¢ 47.40 a 13.63 60.83 b 9.25 be 57.75 ab 260.42
Golia 9.25ab 31.67b 43.13¢ 18.51 61.28 b 9.56 b 51.00 ¢ 264.00
Konya 2002 10.21a 30.83 bc 45.19b 16.12 58.97 bc 8.83 cd 53.08 bc 271.00
Sultan 95 6.94c 36.25a 39.01e 17.08 52.55d 10.64 a 54.08 bc 248.33
Alpu 2001 7.35¢ 38.33a 41.88 cd 15.62 61.47b 8.67d 50.25¢ 220.67
Tosunbey 7.53¢ 22.92d 45.64 ab 17.04 68.96 a 8.53d 63.13a 336.25
Eser 6.97 c 3750 a 40.88 de 16.77 57.68 ¢ 9.50 b 51.67 bc 236.75
LSD (0.05) 1.095 3.060 1.877** - 3.027** 0.513** 6.564** -
Drought Levels
%3100-FC 14.02a 40.83a 49.07 a 13.68 ¢ 7261la 8.01d 77.79a 47346 a
%75 7.78b 3250b 46.69 b 15.35 bc 64.14 b 8.96 ¢ 67.58b 252.13b
%50 6.16 ¢ 2792 ¢ 42.25¢ 17.12 ab 58.62 c 9.67b 46.54 ¢ 22150 b
%25 4.01d 20.00d 36.87d 17.78 a 48.56d 10.95a 28.92d 146.04 ¢
LSD (0.05) 0.623** 1.935%*  1,192** 2.005** 1.629** 0.292** 2.772** 2.772**

FC: Field capacity, *: significant at %5 level, **: significant at %1 level

3.1. Flag leaf area

Variety, drought level and variety X
drought level interaction were statistically
significant at 0.01 level for flag leaf area.
When the variety means are evaluated, it is
understood that the flag leaf area varied
between 6.88-10.21 cm? (Table 1). The
largest flag leaf area was measured in
Konya 2002 variety, followed by Golia
variety (9.25 cm?), which has genotypically
large leaf blades. The narrowest flag leaf
area was determined in Kate Al variety.
This was followed by Sultan 95 variety with
6.94 cm? Flag leaf area determined at
drought levels varied between 4.01-14.02
cm?. The largest flag leaf area was
measured under field capacity (100%)
conditions without water stress, followed by
75% drought level with 7.78 cm? The
narrowest flag leaf area was obtained at the
25% drought level, where water stress was
the highest, followed by the 50% drought
level (6.16 cm?) (Table 1). In the variety x
drought level interaction, flag leaf area
varied between 3.25-20.57 cm?. The largest
flag leaf area was determined under field
capacity conditions of Konya 2002 variety.
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This was followed by the field capacity of
Golia variety with 16.97 cm? The
narrowest flag leaf area was obtained at
25% drought level of Kate Al variety,
followed by the flag leaf area determined at
25% drought level of Eser variety with 3.45
cm?. The most effective photosynthetic
organ in grain filling in wheat is the flag
leaf, and it contributes to grain weight per
spike by 16.33-21.12% in bread wheat
(Balkan and Gengtan, 2009) and 17.62-
22.48% in durum wheat (Balkan et al.,
2011). In our study, in terms of flag leaf
area, it is understood that drought-resistant
varieties have a larger average flag leaf area
than drought-sensitive varieties except
Konya 2002. It was determined that the
Golia variety, which is moderately resistant
to drought, had a larger flag leaf area than
the varieties in both groups (except Konya
2002). The most important indicator of cell
growth sensitivity to water stress is the
reduction in leaf area. Leaf area in wheat is
generally fixed during the heading-
flowering period. Water stress during this
period reduces leaf area and reduces yield
(Turner and Kramer, 1980). In our research,
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it was determined that there was a
significant decrease in flag leaf area due to
the increase in drought levels. The flag leaf
area decreased by 44.51% at 75% drought
level, 56.06% at 50% drought level and
71.40% at 25% drought level compared to
field capacity (100%). Our findings are
similar to those of Robertson and Guinta
(1994), Salem et al. (1996), Oztiirk (1999),
Kazmi et al. (2003), Baser et al. (2005),
Cekic (2007) and Sangtarash (2010) who
found that flag leaf area decreased with
increasing drought stress.

3.2. Flag leaf angle

For flag leaf angle, variety, drought level
and variety x drought level interaction were
found to be statistically significant at the
0.01 level. The average flag leaf angles of
the varieties varied between 17.08-38.33°
(Table 1). The widest flag leaf angle was
measured in the Alpu 2001 variety,
followed by the Sultan 95 variety, which is
in the same importance group with 36.25°.
The narrowest flag leaf angle was obtained
from the Kate A1 variety. This was
followed by Tosunbey variety (22.92°). It
was determined that flag leaf angles
measured at drought levels varied between
20.00-40.83° (Table 1). The widest flag leaf
angle was measured under field capacity
(100%) conditions, followed by 75%
drought level with 32.500. The narrowest
flag leaf angle was determined at the 25%
drought level, where drought stress was
most severe, followed by the 50% drought
level (27.92°). In the variety x drought level
interaction, it was determined that the flag
leaf angle varied between 10.00-50.00°. The
widest flag leaf angle was obtained from the
field capacity (100%) conditions of the Eser
variety, followed by the field capacity
conditions of the Sultan 95 variety with
48.33°. The narrowest flag leaf angle was
determined at the 25% drought level of the
Kate Al variety, followed by the 25%
drought level of the Karahan 99 and
Tosunbey varieties with the flag leaf angle
of 15.00° (Table 2). The narrowing of the
leaf angle in plants, in other words the
erection of the leaf, can be an effective
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mechanism to reduce solar radiation on the
leaves under water stress. In our study, it is
understood that drought-resistant varieties
(Kate Al, Karahan 99, Tosunbey) have
narrower flag leaf angle than drought-
sensitive varieties (Konya 2002, Sultan 95,
Alpu 2001, Eser). The moderately drought-
resistant Golia variety had a wider flag leaf
angle than the drought-resistant varieties
and a narrower flag leaf angle than the
sensitive varieties. In our research, it is
noticed that the flag leaf angle decreased
significantly due to the increase in water
stress. Flag leaf angle decreased by 20.40%
at 75% drought level, 31.62% at 50%
drought level and 51.02% at 25% drought
level compared to field capacity (100%). As
stated by Turner and Kramer (1980), this
may be a result of the measures taken by
plants to reduce the negative effects of solar
radiation on the leaf surface due to water
stress.

3.3. Chlorophyll content

In the study, the effect of variety,
drought level and variety x drought level
interaction on chlorophyll content was
found to be statistically significant at the
0.01 level. It is understood from Table 1 that
the flag leaf chlorophyll content of the
varieties varied between 39.01-47.40
SPAD. The highest chlorophyll content was
measured in the drought-resistant Karahan
99 variety, followed by the drought-
resistant Kate Al variety with 46.62 SPAD.
The lowest chlorophyll content was
determined in the drought-sensitive Sultan
95 variety, followed by the drought-
sensitive Eser variety with 40.88 SPAD.
Flag leaf chlorophyll contents determined at
drought levels ranged between 36.87-49.07
SPAD. The highest chlorophyll content was
determined under field capacity (100%)
conditions without water stress, followed by
46.69 and 75% drought level. The lowest
chlorophyll content was found in the 25%
drought level, where water stress is most
intense (Table 1). In the variety x drought
level interaction given in Table 2, it is seen
that the chlorophyll content varies between
32.50-52.70  SPAD.  The  highest
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chlorophyll content was measured under
field capacity (100%) conditions of Konya
2002 variety, followed by field capacity
(100%) conditions of Karahan 99 variety,
which is in the same significance group as
52.50 SPAD. The lowest chlorophyll
content was obtained from the 25% drought
level of the Golia variety, followed by the
25% drought level of the Eser variety,
which is in the same significance group with
32.60 SPAD. In our research, it is seen that
drought-resistant varieties have higher
chlorophyll content than sensitive varieties.
The moderately drought-resistant Golia
variety had a chlorophyll content value
between both groups. Our results are in
agreement with Altinkut et al. (2001) who
reported that chlorophyll content decreased
more in drought sensitive genotypes than in
resistant genotypes in response to water
stress in wheat. In our study, it was
determined that the chlorophyll content of
flag leaves decreased due to the increase in
drought levels. Compared to field capacity
(100%) conditions, flag leaf chlorophyll
content decreased by 4.85% at 75% drought
level, 13.90% at 50% drought level and
24.86% at 25% drought level. Our results on
the chlorophyll content of the flag leaf were
similar to the findings of Ceki¢c (2007),
Paknejad et al. (2007), Bijanzadeh and
Emam (2010), Geravandi et al. (2011), and
Oztiirk and Korkut (2018), who explained
that drought stress caused significant
decreases in the chlorophyll content of the
flag leaf.

3.4. Leaf water loss rate

For leaf water loss rate, drought level and
variety x drought level interactions were
statistically significant at 0.01 level, while
the differences between variety averages
were statistically not significant. The
differences between the leaf water loss rates
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of the varieties were found to be statistically
not significant and varied between 13.30-
18.51%. The leaf water loss rate determined
at drought levels varied between 13.68-
17.89%. The highest leaf water loss rate was
determined at the 25% drought level where
water stress was the most severe, followed
by the 50% drought level with 17.12%. The
lowest leaf water loss rate was obtained
from field capacity (100%) conditions
(Table 1). The leaf water loss rate
determined in the variety x drought level
interaction varied between 10.86-23.14%.
The highest leaf water loss rate was
determined at 25% drought level of Golia
variety. The lowest leaf water loss rate was
obtained from field capacity conditions
(100%) of Eser variety (Table 2). In our
research, it is seen that drought sensitive
varieties have higher leaf water loss rates
than resistant varieties. Similar to our
findings, Rampino et al. (2006) reported
that drought sensitive genotypes had higher
leaf water loss rates than resistant
genotypes. It is known that leaf water loss
rate is an important trait for plant survival
under drought conditions (Rahman et al.,
2000). In our study, it was observed that the
increase in drought stress linearly increased
the leaf water loss rate. In fact, leaf water
loss rate increased by 12.20% at 75%
drought level, 25.15% at 50% drought level
and 30.77% at 25% drought level compared
to field capacity (100%). Our findings are in
agreement with the findings of Kokhmetova
et al. (2003) who reported that leaf water
loss rate can be used as a selection criterion
in drought adaptation of wheat genotypes.
In addition, Ahmadi and Baker (2001),
Gupta et al. (2001) and El-Hafid et al.
(1998), who reported that leaf water
potential decreased due to increase in water
stress in wheat and water use efficiency
decreased, also supported our findings.
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Tablo 2. Mean values and significance groups obtained from variety x drought level interaction for
FLA, FLAA, CC, LWLR, RWC, SN, RL and RDW.

Variety Drought FLA (cm? FLAA CcC LWLR RwWC SN RL RDW
Levels ©) (SPAD) (%) (%) (cm) (mg)
%100-FC 12.70c¢  21.671 51.63ab 1391 h-1 7492bc 7.67kl 82.50 646.33
Kate Al %75 7.11fg 18.33jk 47.33d-1 12.21jkI  69.07d-g 8.89 fgh 71.33 306.33
%50 4471-1  1833jk 44.70¢-l 10.94 1 66.82e-h 11.33bc  54.00 255.67
%25 3.251 10.001 42.80j-m  16.15c-l 53.71kl 12.89a 35.00 187.00
%100- FC 13.22¢ 4167cd 5250a 12.991-1 7047 c-f 8.00 -l 78.00 441.67
Karahan 99 %75 9.25de 30.00fgh 51.07abc  15.71d-l 614113  8.56 hyj 71.00 288.67
%50 8.01ef 25001 47.13e-1 1255jkl  5755jk 8679-k  50.67 177.67
%25 44311 1500kl 38.90nop 13.281-1 53.89kl 11.78b 31.33 133.67
%100- FC 16.97b  43.33bcd 48.13 c-f 19.60a-g 7254 bcd 7.891-l 75.00 484.67
Golia %75 7.89ef 33.33efg 47.67d-h  14.04f1 61353 9.11fgh 58.33 220.00
%50 8.48ef 28.33gh 44.231-l 17.28 b-k 5753 jk  9.45efg 45.00 235.33
%25 3.66 jkl  21.671 32.50s 23.14a 53.70kl 11.78b 25.67 116.00
%100-FC ~ 2057a 38.33de 52.70a 1204kl  6954d-g 7.221 75.00 537.67
Konya 2002 %75 951de 3500ef 48.83b-e 1439e-l 6495ghm 845h-k  62.33 190.67
%50 6.07gh1 28.33gh 4227k-n  19.38a-h 5599kl 9.11 fgh 46.33 227.00
%25 47111 21.6714 36.97pgr 18.66a-1 4539n 1056cd  28.67 128.00
%100- FC 1046c 4833ab 43.03j-m 14.1le-l 69.47d-g 8.56 hyj 74.33 402.33
Sultan 95 %75 6.82fgh 38.33de 40.77mno 19.75a-e 56.46klI 10.44d 71.67 235.00
%50 591 gh1 3833de 38.000pq 20.69a-d 46.44n 11.67b 42.00 230.00
%25 4.651-1  20.00 jk  34.23rs 13.78 h-l 37850 11.89Db 28.33 126.00
%100- FC 13.13c 45.00abc 50.70a-d  13.96¢g-1 7549b  8.00 1| 73.00 321.00
Alpu 2001 %75 7.08fg 38.33de 45.67 e-j 15.23d-l 66.35fgh 8.55 hyj 63.67 240.67
%50 524hy 3833de 36.23pgr 16.52b-1 65.04 ght 8.56 hij 42.33 188.33
%25 3.95jkl 31.67fg 3490qgrs  16.75b-k 39.00p  9.56 ef 22.00 132.67
%100- FC 1420c 38.33de 4857b-f 1194kl 80.64a  7.78 jkl 89.50 576.00
Tosunbey %75 6.82fgh 21.671 47.87c-g 14.65e-l 70.96b-e 8.45h-k  80.67 315.67
%50 509h-k 16.67jk 44.10--m 21.86ab 67.15e-h 9.00 fgh 50.00 241.67
%25 4.00jkl 1500kl 42.03k-n  19.68a-f 57.08jk 8.89 fgh 32.33 211.67
%100- FC 1091d 50.00a 45.27f-k 10.861 67.81efg 9.00 fgh 75.00 378.00
Eser %75 7.50fg 45.00 abc 44.30 h-I 16.82b-k 62.59h1 9.22fgh 61.67 220.00
%50 5.99 ght 30.00 fgh 41.371-0 17.75a-j 5244Im 9.56 ef 42.00 216.33
%25 345kl 25.00h1 32.60s 21.65abc  47.89 mn 10.22de  28.00 132.67
LSD (0.05) 1.761**  5.472**  3.370** 5.670**  4.605**  0.825** - -

FC: Field capacity, *: significant at %5 level, **: significant at %1 level

3.5. Relative water content

In our study, the effect of variety,
drought level and variety x drought level
interaction on the relative water content was
statistically significant at 0.01 level. The
mean relative water content of the varieties
varied between 52.55-68.96% (Table 1).
The highest relative water content was
determined in the drought resistant variety
Tosunbey, followed by the drought resistant
variety Kate Al in the same significance
group with 66.13%. The lowest relative
water content was obtained from the
drought sensitive variety Sultan 95. This
was followed by the drought sensitive
variety Eser (57.68%). The relative water
content determined at drought levels varied
between 48.56-72.61%. The highest
relative water content was determined
under field capacity (100%) conditions,
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followed by 75% drought level (64.14%).
The lowest relative water content was
determined at 25% drought level where
water stress was the most severe (Table 1).
In the variety x drought level interaction,
the relative water content varied between
37.85-80.64%. The highest relative water
content was determined at field capacity
(100%) of Tosunbey variety, followed by
field capacity (100%) of Alpu 2001 variety
with 75.49% relative water content value.
The lowest relative water content was
obtained at 25% drought level of Sultan 95
variety, followed by 25% drought level of
Alpu 2001 variety (39.00%) (Table 2).
Relative water content is a physiological
trait associated with drought stress. In our
study, drought tolerant varieties had higher
relative water content than the sensitive
varieties. Our results are in agreement with
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the results of Abbasi et al. (2003). The
moderately drought tolerant variety Golia
had lower relative water content than
drought tolerant genotypes and higher
relative water content than sensitive
genotypes. In our study, the relative water
content decreased with the increase in
drought levels. This decrease was observed
as 11.67% at 75% drought level, 19.27% at
50% drought level and 33.12% at 25%
drought level compared to field capacity
(100%). Similar to our findings, Ahmadi
and Baker (2011), Ceki¢ (2007), Paknejad
et al. (2007), Bijanzadeh and Emam (2010)
and Geravandi et al. (2011) reported that
drought stress caused significant decreases
in the relative water content of flag leaves
during heading.

3.5. Stomata number

In the study, variety, drought level and
variety x drought level interaction were
found to be statistically significant at 0.01
level in terms of stomata number. The mean
number of stomata of the varieties varied
between 8.53-10.64 (Table 1). Sultan 95
variety had the highest number of stomata,
followed by Kate Al variety in the same
significance group with 10.20 stomata. The
lowest number of stomata was counted in
Tosunbey variety, followed by Alpu 2001
variety with 8.67 stomata. The number of
stomata determined at drought levels varied
between 8.01-10.95. The highest number of
stomata was obtained at the 25% drought
level where the water stress was the most
severe, followed by the 50% drought level
with 9.67. The lowest number of stomata
was determined under field capacity
(100%) conditions where there was no
water stress, followed by 75% drought level
with 8.96 (Table 1). When the variety x
drought level interaction was evaluated, it
was seen that the number of stomata varied
between 7.22-12.89. The highest number of
stomata was counted at 25% drought level
of Kate Al variety, followed by 11.89
stomata at 25% drought level of Sultan 95
variety. The lowest number of stomata was
determined under field capacity conditions
(100%) of Konya 2002 variety. This was
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followed by the field capacity conditions
(100%) of Kate Al variety with 7.67 (Table
2). One of the earliest responses to drought
stress in plants is the changes in the number
and size of stomata per unit area. Studies
have shown that the number and size of
stomata can be used as selection criteria for
drought tolerance in wheat (Venora and
Calcagno, 1991; Mut and Sezer, 2008). The
varieties tested in our study were found to
have different stomata numbers. This may
be a result of the different genotypic
characteristics of the varieties and their
responses to drought stress. Similar to our
findings, Oztiirk and Korkut (2018)
determined that under drought stress, wheat
varieties had different stomata numbers. In
our study, it is observed that the number of
stomata increased in direct proportion to the
increase in drought stress. The increase in
stomatal number was 11.86% at 75%
drought level, 20.72% at 50% drought level
and 36.70% at 25% drought level compared
to field capacity (100%) conditions. Our
findings are similar to the findings of
Oztiirk and Korkut (2018), who determined
that the number of stomata increased due to
the increase in drought stress.

3.7. Root length

In the study, it was determined that
variety and drought level were statistically
significant at 0.01 level, while variety X
drought level interaction was statistically
not significant in terms of root length. The
mean root lengths of the varieties varied
between 50.25-63.13 cm (Table 1).
Tosunbey variety had the longest roots,
followed by Kate Al variety in the same
significance group with 60.71 cm. The
shortest roots were measured in Alpu 2001
variety, followed by Golia variety in the
same significance group with 51.00 cm. As
can be seen from Table 1, the root lengths
determined at drought levels varied
between 28.92-77.79 cm. The longest roots
were determined under field capacity
conditions, followed by 75% drought level
with 67.58 cm. The shortest roots were
measured at 25% drought level. This was
followed by 50% drought level with 46.54



Balkan and Gengtan

cm. In our study, the variety x drought level
interaction was not statistically significant
for root length (Table 2).

3.7. Root dry weight

It was determined that the effect of
drought levels on root dry weight was
statistically significant at 0.01 level, while
the effect of variety and variety x drought
level interaction was statistically not
significant.  Although statistically not
significant, the mean root dry weights of the
varieties varied between 220.67-348.83 mg.
The highest root dry weight was weighed in
the drought resistant variety Kate Al. The
lightest roots were obtained from the
drought sensitive variety Alpu 2001 (Table
1). In our study, the mean root dry weight
values determined at drought levels varied
between 146.04-473.46 mg. The highest
root dry weight was obtained under field
capacity (100%) conditions, followed by
75% drought level with 252.13 mg. The
lowest root dry weight was determined at
25% drought level where water stress was
the most severe, followed by 50% drought
level with 221.50 mg (Table 1). As can be
seen from Table 2, although statistically not
significant, the mean root dry weight varied
between 116.00-646.33 mg in the variety x
drought level interaction. The heaviest roots
were obtained from field capacity (100%)
conditions of Kate Al variety and the
lightest roots were obtained from 25%
drought level of Golia variety. Root traits in
wheat are highly influenced by soil and
climatic factors as well as genotypic traits.
In our study, when drought resistant
varieties were compared with drought
sensitive varieties in terms of root traits, it
was found that drought resistant varieties
had longer and heavier roots than sensitive
varieties. The moderately drought resistant
variety Golia was close to the drought
sensitive varieties in terms of root length
and higher than the drought sensitive
varieties in terms of root dry weight. Our
findings were in agreement with the
findings of Gesimba et al. (2004) who found
that drought tolerant genotypes formed
more roots than sensitive and moderately
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tolerant genotypes. In our study, it was
found that root length and root dry weight
decreased significantly parallel to the
increase in drought levels. According to the
field capacity conditions, root length
decreased by 13.13% at 75% drought level,
40.17% at 50% drought level and 62.82% at
25% drought level. Root dry weight
decreased by 46.75% at 75% drought level,
53.22% at 50% drought level and 69.15% at
25% drought level. Similar to our findings,
Oztiirk and Korkut (2018) determined that
root weight decreased as drought stress
increased in wheat.

4. Conclusions

In this study conducted to investigate the
effect of 4 different drought stresses (FC-
100%, 75%, 50%, 25%) on some
morphological and physiological
characteristics of bread wheat varieties
during spike and ripening periods, it was
determined that the effect of drought stress
varied according to the varieties, Kate A-1,
Karahan 99 and Tosunbey varieties
performed better than other varieties under
drought stress, while Sultan 95 and Eser
varieties were the most sensitive varieties to
drought stress. It can be said that Kate A-1,
Karahan 99 and Tosunbey varieties can be
used as genitors, and flag leaf angle,
chlorophyll content, leaf water loss rate,
relative water content, root length and root
dry weight can be used as selection
parameters in drought tolerance breeding
studies in wheat.
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Ozet

Bu ¢alismanin amaci, saglik ¢alisanlarinda hasta giivenligi kiiltiirii algisint belirleyerek kamu ve 6zel hastane
karsilagtirmasi yapmaktir. Kamu ve 6zel hastanede 6rnekleme yontemi olarak basit tesadiifi 6rnekleme yontemi
kullanilmistir. Hasta giivenlik kiiltiirii 6l¢ek puanlarinin egitim durumu, yas, egitim, ¢alistigi kurum, hastane
tecriibesi, gorev degiskenlerine gore karsilastirilmasinda tek yonlii varyans analizi testi uygulanmistir. Anlamlilik
diizeyi uygulanan analizlerde 0,05 (p<0,05) olarak belirlenmistir. Kamu ve Ozel hastanede toplamda 212 kisiden
elde edilen veriler ile istatistiksel analiz yapilmistir. Saglik ¢alisanlarinda hasta giivenligi kiiltiirii algisinin 6zel
hastane ¢alisanlarmin hasta giivenligi algilarmin kamu hastane galisanlarinin hasta giivenligi algisindan yiiksek
oldugu tespit edilmistir. Bu ¢aligma kamu ve 6zel hastane calisanlari arasinda hasta giivenligi algisinin farkl
oldugunu ortaya koymustur.

Anahtar Kelimeler: Hasta giivenligi, hastane giivenligi, saglik ¢alisanlar

Perception of Patient Safety Culture among Healthcare Workers: Comparison of Public
Hospitals and Private Hospitals (Batman Province Example)

Abstract

The aim of this study is to compare public and private hospitals by determining the perception of patient safety
culture among healthcare professionals. Simple random sampling method was used as the sampling method in
public and private hospitals. One-way analysis of variance test was applied to compare patient safety culture scale
scores according to educational status, age, education, institution, hospital experience and duty variables. The
significance level was determined as 0.05 (p<0.05) in the applied analyses. Statistical analysis was performed with
data obtained from a total of 212 people in public and private hospitals. It has been determined that the perception
of patient safety culture among healthcare professionals and the patient safety perception of private hospital
employees are higher than the patient safety perception of public hospital employees. This study revealed that the
perception of patient safety is different between public and private hospital employees.

Keywords: Patient safety, hospital safety, healthcare workers
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1.Giris

Saglik kuruluslarinda hasta bakim
kalitesinin saglanmasinin temel kosulu
oncelikle  c¢alisanlarimin,  hasta  ve
yakinlarinin =~ saglhiginin -~ korunmasina
yonelik giivenlik tedbirlerini  alinmasi
olmalidir. Hasta giivenligi tedbirlerini
saglamanin Oncelikli temel amaci ortaya

cikabilecek tibbi  hatalarin minimum
diizeyde olmasini saglamaktir. Saghk
kuruluslarinin ileri diizeyde yogun ve

karmasik teknoloji kullanimina ragmen
tibbi hata oranlarin en c¢ok ‘hatalar”,
“sapmalar” ve “kazalar” yer almaktadir
(Brennan ve ark., 2004). Hasta giivenligi
konusu saglik hizmetlerinde calisan tiim
personelin  sahiplenmesi  gereken  bir
konudur (Peters, 2008). Saglik sistemleri,
hasta bakiminin giivenli bir sekilde sunum
hizmetini diger taraftan da risklerin
varoldugu karmasik organizasyonlardir
(Mansour, 2015). Saghik kuruluslarindaki
orgiit kiiltiiri, siirec igerisinde giivenli hasta

bakimmin tesvik edilmesi ve c¢alisan
giivenligin  saglanmast i¢in  doniisiim
gecirerek  hasta  giivenligi  kultlir

olusturulmustur (Nieva ve Sorra, 2003).
Saglik kuruluslarinda hasta gilivenliginin
saglanmasi, beraberinde bir davranis ve
tutum degisimi gerektirmesinden dolay1
belli bir siireci gerekli kilmaktadir. Bir
kurumda giivenlik kiiltiiriiniin olusabilmesi
icin Oncelikle yoOnetimin kararli olmasi,
giivenlik  politikalarinin - olusturulmasi,
kalite politikasinin olusturulmasi, siirekli
tyilestirme ve gelistirme odakli olmalidir.
Ayrica caliganlara ait gdrev tanimlarinin
olmasi, c¢alisanlarm es gidimi ve
koordinasyonu, malzeme ve ekipmanlarin
belli periyotlarda bakim ve onarimlari,
ramak kala olaylarin bildirilmesi ve
analizinin yapilmasi, saglikli ve glivenilir
dogru bir iletisimin gerekliligi, yeterli
kaynak ayrilmasit vb. gibi bilesenler
giivenlik kiiltlirinlin olusmasinda temel
oncelikleri arasinda yer almaktadir. Hastane
yoneticileri i¢in profesyonel anlamda bir
giivenlik kiiltlirli olusturmak ©nemli bir
meydan okuma anlamma gelmektedir
(Reiman ve ark., 2002; Henriksen, 2006),
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Hasta gilivenligi kiiltiirii bilgi ve iletisim
teknolojilerini bir araya getiren
multidisipliner bir yapidir (Hellings ve ark.,
2007). Saglikta kalite standart1
olusturulmasi ve giivenli bir saglik hizmeti
sunumunun Oncelikli ilk adimimi hasta
givenlik  kiiltiiri  kavrami ile saghk
hizmetlerinde ¢alisan tiim personelin Hasta
giivenligi  kiiltiirinli  benimsemesi  ve
sahiplenmesi gereken bir konudur (Peters,
2008).Hasta giivenligi kiltiri (HGK)
saglanmasinda oOnceligin {ist ydnetimin
onaymin  almmasi, ekip  ruhunun
olusturulmasi, calisanlarin ohayinin
alinmasi, ekibin mevcut kurallara uygun
davranmasina yonelik biling
olusturulmasina yonelik siirekli egitim ve
istekliligin saglanmasi ve sektdre ait
gelismelerin  takip edilmesi, giivenlik
kiltiiri  olusmasinda zorunlu Oncelikler
arasinda yer almaktadir. Hastalarin olasi
zararlardan korunmasi, bakim veren
birimlerde giivenlik kiiltiiriiniin 6lgiilmesi
ve tyilestirilmesi, hastalar i¢in gilivenli bir
ortamin desteklenmesi pozitif giivenlik
kiiltiirli icin 6nemli bir stratejidir (Kog ve
ark., 2020). Saglik kurumlarinda pozitif

giivenlik  kiiltlirlinlin -~ devamliligt  igin,
oncelikle  iist  yonetim  tarafindan
benimsenmelidir. ~ Calisanlara  verilen

egitimlerle farkindalik olusturulmasinin
saglanmasi, siire¢ icerisinde meydana gelen
beklenmedik olay ve hata raporlarinin

takibinin yapilmasi ve analizi
gerektirmektedir (Dicuccio, 2015).
2.Materyal ve Yontem

Calismamizin amaci saglik
calisanlarinin  hasta giivenligi  kiltiiri
algisini, demografik verilerle iligkisini

degerlendiren  kesitsel/tanimlayict  bir
calisma niteligindedir. Arastirma 2022
yilinin  Kasim-Ocak tarihleri arasinda
yapilmigtir. Bu arastirmada, c¢alisanlarin
hasta giivenligi tutumlarinin hasta giivenligi

kiiltiirli tizerine etkisi olup olmadiginin

arastirtlmasi1  hedeflenmigtir. ~ Calisma
kapsamindaki kamu ve 0Ozel hastaneleri,
hizmet tlirine gore genel hastane
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statiistindedir. Her i1ki hastanede de
ornekleme yontemi olarak basit tesadiifi
ornekleme yontemi kullamlmustir. Ozel
hastanede toplam 207 calisan arasinda 150
kisi ankete katilmis olup, kamuda ise 250
calisandan 76 kisiye ulagilmis ve toplamda
212 kisiden elde edilen veriler istatistiksel
analize tabi tutulmustur. Arastirmada veri
toplama aract olarak anket formu
kullanilmigtir. Anket formu iki boliimden
olusmaktadir. Birinci boliimde
katilimcilarin kisisel ve mesleki bilgilerini
belirlemek tizere Demografik Bilgi Formu,
ikinci boliimde “Hasta Giivenligi Kiiltiiri
Olgegi” yer almaktadir. Hasta Giivenligi
Kiiltiirii Olgegi, Yonetim ve liderlik (17
madde), calisanlarin egitimi (7 madde),
beklenmedik hata ve olay raporlama (5
madde), bakim ortami (8 madde) ve calisan
davranist (14 madde) olmak lizere bes alt
boyut ile toplam 51  maddeden
olusmaktadir10. HGKO, dértlii likert tipi
bir Olgme aracidir. Hasta giivenligi
uygulamalarinin  etkinligi, “1 tamamen
katilmiyorum”, “2  katilmiyorum”, “3
katiliyorum”, “4 tamamen katiliyorum”
seklinde “I1”den “4”e kadar degisen
puanlara gore degerlendirilmistir. Olgek
puaninin  yorumlanmasinda ise puan
ortalamasinin 4’e dogru yiikselmesi olumlu
hasta giivenligi kiltliriini, 1’e dogru
azalmasi ise olumsuz hasta giivenligi
kiiltiirlinlin -~ varhigim1 ~ gdstermektedir.
Tirkmen ve  arkadaslar1  tarafindan
HGKO’nin toplam  Cronbach’s  Alfa
giivenirlik katsayis1 0.97, alt boyutlarinin
ise  0.83-0.92 arasinda  bulunmustur
(Tturkmen, 2011). Hasta Giivenligi Kiltiirti
Olgeginin giivenirligi Cronbach’s Alpha
test 0a=0,982 olarak bulunmustur. Hasta
Giivenlik Kiiltiirii 6lgek puanlarinin yas,
egitim durumu, ¢alistiklar1 kurum, gérev ve
gorev yili degiskenlerine gore
karsilagtirilmasinda tek yonlii  varyans
analizi (One Way ANOVA) testi; cinsiyet
ve medeni durum degiskenlerine gore
karsilastirmasinda  ise  bagimsiz  iki
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orneklem t testi (independent samples t test)
uygulanmistir. Anlamlilik diizeyi
uygulanan analizlerde 0,05 (p<0,05) olarak
belirlenmistir.

3.Bulgular ve Tartisma

Tablo 1’e gore ankete katilanlarin %
50,9’u erkek, % 354> i 18-25 yas
grubunda, % 59,9’nun bekar, % 57.1°i
(ilkogretim, ortadgretim, lise) diizeyinde, %
35,8’t Kamu, % 64,2’si 0zel hastanede
caligmaktadir. Katilmcilarin % 60,8
hemsire olarak gérev yapmakta ve % 33,5’1
yogun bakim servisinde, % 23,6’s1 acil
serviste caligmaktadir. Katilimcilarin %
20.8’1 idari gorevlerinin oldugunu %
79,2’sinin idari gorevinin olmadigini ifade
etmistir. Tablo 2  incelendiginde
arastirmaya katilan katilimcilarin hasta
giivenligi kiiltiirii 6l¢egi ve alt boyut puan
ortalamalarinin yasa gore
karsilastirilmasinda  istatistiksel — olarak
anlaml farklilik bulunmamistir (p<0.05).
Tablo 3 incelendiginde arastirmaya katilan
katilimcilarin hasta giivenligi kiiltiirti 6l¢egi
ve alt boyut puan ortalamalarmin egitim
durumuna gore karsilastirilmasinda
calisanlarin davranisi, ¢alisanlarin egitimi
ve bakim ortami alt boyutlarinda
istatistiksel ~ olarak  anlamli  farklilik
bulunmustur(p<0.05). Tablo 4
incelendiginde; arastirmaya katilan
katilimeilarin - galistiklart  kurum ile is
doyumu puanlar karsilastirildiginda, hasta
giivenligi kiiltiirti 6l¢egi ve alt boyutlarinda
yonetimve liderlik, calisanlarin davranisi,
egitim, bakim ortam1 ve beklenmedik olay
ve hata raporlama alt boyutlarinda kamu ve
0zel saglik kuruluslar arasinda istatistiksel
olarak anlamli farklihbk  bulunmustur
(p<0.05). Tablo 5 incelendiginde
arastirmaya katilan katilimcilarin hasta
giivenligi kiiltiirii 6lgegi ve alt boyut puan
ortalamalarinin hastane tecriibesine gore
istatistiksel ~ olarak  anlamli  farklilik
bulunmamistir(p<0.05).
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Tablo 1. Katilimcilara ait sosyo demografik bilgiler (n=212)

Demografik Ozellikler Say1 %
- Kadin 104 49.1
Cinsiyet Erkek 108 50.9
18-25 75 354
26-35 63 29.7
Yas Gruplari 36-45 31 146
46-55 27 12.7
56 ve lizeri 16 7.5
Evli 83 39.2
Medeni Durum Bekar 127 59.9
Dul/Bosanmis 2 0.9
Ilkokul-Ortaokul-lise 121 57.1
o Onlisans 67 31.6
Egitim Durum Lisans 17 8.0
Yiiksek lisans 7 3.3
Kamu 76 35.8
Kurum Ozel 136 64.2
Teknisyen 10 4.7
Hemsire 129 60.8
Gérev Yo6netici Hemsire 13 6.1
Diger Saglik Calisani 20 9.4
Yardimci Personel 10 4.7
Hasta Danismani 30 14.2
Yo6netim 19 9.0
Dahiliye 17 8.0
Cerrahi 26 12.3
Poliklinik 15 7.1
Caligtig1 Bolim Acil 50 23.6
Ameliyathane 4 19
Yogun Bakim 71 33.5
Radyoloji 3 1.4
Fizik Tedavi 7 3.3
) Evet 44 20.8
Idari Gorev Hayir 168 79.2
Toplam 212 100.0

Tablo 2. Kamu ve 6zel hastane g¢alisanlarinin hasta giivenligi kiltiirii 6lgegi ve alt boyut puan
ortalamalarinin yaga gore karsilastirilmasi(n=212)

Hasta Giivenligi Alt Olcekleri Yas Say1 X S t P
18-25 75 3.06 0.58
26-35 63 2.88 0.65
Yonetim ve Liderlik 36-45 31 2.98 0.52 1.22 0.39
46-55 27 2.90 0.45
56 ve lizeri 16 2.90 0.37
18-25 75 3.11 0.55
26-35 63 2.89 0.61
Calisanlarin Davranisi 36-45 31 2.85 0.60 2.18 0.72
46-55 27 2.87 0.51
56 ve lizeri 16 2.82 0.42
18-25 75 2.98 0.61
26-35 63 2.93 0.65
Caliganlarin Egitimi 36-45 31 2.77 0.68 0.910 0.45
46-55 27 2.89 0.58
56 ve lizeri 16 2.73 0.75
18-25 75 3.08 0.55
26-35 63 2.92 0.66
Bakim Ortami 36-45 31 2.89 0.65 1.23 0.29
46-55 27 2.87 0.57
56 ve lizeri 16 2.81 0.69
18-25 75 15.05 3.06
26-35 63 14.50 3.26
Beklenmedik Olay ve Hata Raporlama 36-45 31 14.35 3.52 141 0.23
46-55 27 14.48 3.26
56 ve lizeri 16 13.00 3.16
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Tablo 3. Kamu ve 6zel hastane ¢alisanlarinin hasta giivenligi kiiltiirii 6lgegi ve alt boyut puan
ortalamalariin egitim durumuna gore karsilastirilmasi (n=212)
Hasta Giivenligi Alt Olcekleri Egitim Durumu Say1 X S t P
[kogretim 5 2.89 0.55
Ortaokul 45 3.06 0.65
. . Lise 71 3.03 0.49
Yonetim ve Liderlik Onlisans 67 288 0.60 1.11 0.35
Lisans 17 2.81 0.39
Y.lisans/Doktora 7 2.78 0.70
[kogretim 5 2.75 0.71
Ortaokul 45 3.05 0.66
Lise 71 3.12 0.45
Calisanlarin Davranisi Onlisans 67 280 0.60 3.17 0.00*
Lisans 17 2.82 0.41
Y .lisans/Doktora 7 2.65 0.67
[Ikogretim 5 2.73 0.69
Ortaokul 45 2.93 0.78
e Lise 71 3.11 0.46
Calisanlarin Egitimi Onlisans 67 278 065 3.15 0.00*
Lisans 17 2.56 0.58
Y .lisans/Doktora 7 2.83 0.76
[lkogretim 5 2.82 0.70
Ortaokul 45 3.08 0.72
Lise 71 3.13 0.45
Bakim Ortami Onlisans 67 277 0.64 3.65 0.00*
Lisans 17 2.66 0.59
Y .lisans/Doktora 7 2.89 0.54
[Ikogretim 5 14.6 2.88
Ortaokul 45 15.1 3.84
Beklenmedik Olay ve Hata Lise 71 13.8 2.73 1.89 098
Raporlama Onlisans 67 135 3.36 ’ :
Lisans 17 13.8 2.50
Y .lisans/Doktora 7 13.8 3.28
Toplam 212 14.56 3.23
*p<0.05

Tablo 4: Kamu ve ozel hastane calisanlarinin hasta giivenligi kiiltiiri 6lgegi ve alt boyut puan
ortalamalarinin ¢alistiklar1 kurumlarina goére karsilagtirilmasi(n=212)

Hasta Giivenligi Alt Olcekleri Cahstiklar1 Kurum Say1 X S t P

. Sy Kamu 76 2.79 0.50

Yonetim ve Liderlik Ozel 136 305 0.58 10.77 0.01
Kamu 76 2.75 0.51

Calisanlarin Davranigi Ozel 136 307 0.58 15.55 0.00
e Kamu 76 271 0.63

Caliganlarin Egitimi Ozel 136 301 0.62 10.77 0.01
Kamu 76 2.70 0.59

Bakim Ortami1 Ozel 136 310 0.58 22.57 0.00
Beklenmedik Olay ve Hata Kamu 76 13.71 0.35

Raporlama Ozel 136 15.03 0.27 8.46 0.04
Toplam 212 14,56 3.23

*p<0.05
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Tablo 5: Kamu ve 6zel hastane calisanlariin hasta giivenligi kiiltiirti 6lgegi ve alt boyut puan
ortalamalarinin hastane tecriibesine gore karsilagtirilmasi(n=212)

X

Hasta Giivenligi Alt Olcekleri Hastane Tecriibesi Say1 S t P
1 yildan az 36 3.06 0.53
1-2 yil 58 293 0.58
. - 3-7y1l 74 3.02 0.52
Yonetim ve Liderlik 8-12 19 276 063 1.155 0.33
13-20 22 2.87 0.65
21> 3 2.68 0.59
1 yildan az 36 3.20 0.47
1-2 yil 58 2.96 0.53
3-7y1l 74 2.95 0.58
Calisanlarin Davranisi 8-12 19 284 058 2.657 0.24
13-20 22 2.76 0.69
21> 3 2.35 0.32
1 yildan az 36 3.01 0.62
1-2 yil 58 2.93 0.54
e 3-7yil 74 2.87 0.65
Calisanlarin Egitimi 8-12 19 293 0.70 0.504 0.77
13-20 22 2.78 0.78
21> 3 2.66 1.15
1 yildan az 36 3.10 0.66
1-2 yil 58 2.90 0.61
37yl 74 2.97 0.55
Bakim Ortami 8-12 19 294 0.66 0.796 0.55
13-20 22 2.85 0.63
21> 3 2.58 0.72
1 yildan az 36 15.16 3.22
1-2 yil 58 14.84 2.83
Beklenmedik Olay ve Hata 3-7 yil 74 14.58 3.15
Raporlama 8-12 19 13.84 3.74 1.597 0.1.6
13-20 22 13.90 3.93
21> 3 10.66 1.15
Toplam 212 14.56 3.23
4.Sonuclar 20.8) hasta giivenligi kiiltiirii alt 6lgeginde
Calisma sonuglarina gore arastirmaya puanlari idari gérev almayanlara gore daha
katilan katilimcilarin  hasta  giivenligi yiiksek diizeyde oldugu tespit edilmis olup

kiiltirii  Olgegi ve alt Olgeginde puan
ortalamasinda sirastyla en yiiksek puan
beklenmedik olay ve hata raporlama
(X=14.56 SS=22), yonetim ve liderlik
(x=2,96 ss=,39), calisanlarin davranisi
(x=2,95 ss=,39), bakim ortam1 (x=2,95
ss=,42) ve calisanlarin egitimi (x=2,90
ss=,44) ise en diisiik puana sahip olduklari
gorilmektedir. Bir {niversite hastanesi
hemsireleri arasinda yaptig1 caligmasinda;
HGKO puanlar istendik diizeyde olmadig1
belirlenmistir, en diisiik alt 6l¢ek puanlari
beklenmedik hata ve olay rapor etme ve
bakim ortamindan alindigi tespit edilmis
olup calismamizla benzer olmayan sonuglar
elde edilmistir (Rizalar ve ark., 2016).
Calismamizda idari gorev alanlarin (%
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yonetimde hasta giivenligini destekleyen
kiiltiirlin olusmasi1 ve siirdiiriilmesi i¢in,
gerekli olan orgiitsel degisimin kaynagini
yonetim olusturur. Saglik ydneticilerin
hizmet sunumun niteligini artirmak i¢in
hasta  glivenligi  saglanmasinda  tiim
boyutlariyla siirecin igerisinde yer almalari
gerekmektedir. Bu siire¢ igerisinde tibbi
hatalar1 raporlama, analiz etme, hatalardan
ders ¢ikarmaya ve giivenlik girisimlerine
katilmaya tesvik eden cezalandirict
olmayan stratejiler uygulamasi, bir orgiit
kiiltlirii olusturulmasi beraberinde calisma
ortami giivenligin saglanmasimna destek
olacaktir (Ali, 2018; Alshammari, 2019).
Calisanlarin  hasta  giivenligi  kiltiirti
puanlarimin yasa gore anlamli farklilik
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gosterdigi; 18-25 yas araliginda olan
calisanlarin  hasta  giivenligi  kdltiirii
puanlarinin 26-35, 36-45 ile 46 ve lizeri yas
grubundaki  ¢alisanlarin  puanlarindan
anlamli diizeyde daha yiiksek oldugu
sOylenebilir. Yapilan bir calismada 18-25
yas araliginda olan c¢alisanlarin hasta
giivenligi  kiiltiirii  puanlarinin  anlamli
diizeyde daha yiiksek bulmustur (Oksay,
2019). Calismamizla benzer sonuglar elde
edilmistir. Arastirma sonuglara gore hasta
giivenligi kiiltiirli ile yas, hastane tecriibesi
ve gorev durumu arasinda anlamli farklilik
bulunmamaktadir. Baz1 ¢alismalarda ise bu
calismada elde edilen bulgulari ile benzer
sonuglarin goriildiiglinii hasta gilivenligi
kiiltiirii ile yas ve gorev yeri arasinda
anlamli  iligki olmadigr  saptanmistir
(Ozdemir, 2014; Ebik, 2017). Egitim
durumuna gore hasta giivenligi kiiltiiri alt

Olceginde calisanlarin davranisi,
calisanlarin egtimi ve bakim ortami anlamli
farklilik gosterdigi gorlilmektedir.

Hemgirelerin  “yonetim ve liderlik” ve
“caliganlarin  egitim” alt  boyutunda,
yardimci personelin “galisanlarin davranis”
alt boyutunda, yonetici hemsirelerin de
“bakim ortam1” alt boyutunda puan
ortalamalar1 daha yiiksektir (p<0.05).
Hemgsirelerle yapilmis bir calismada egitim
durumu ile HGKO’nin alt boyutlar
incelendiginde; “beklenmedik olay ve hata
raporlama” ve “bakim ortami1” alt
boyutlarinda anlamli bir fark oldugu
(p<0.05) gortlmiistiir (Kog ve ark., 2020).
Calisanlarin egitim durumuna gore Hastane
giivenlik alt Ol¢egi puanlamasinda lise
egitim durumunun anlamli diizeyde daha
yiiksek oldugu goriilmektedir. Bagka bir
caligmada  egitim  seviyesi  arttikca
calisanlarin i giivenligi algisinin dustiigii
belirtilmektedir. Ozel hastanede ve kamu
hastanesi  karsilastirilmas1  ¢alismasinda
saglik meslek lisesi mezunu katilimcilarin
calisan gilivenligi algisinin lisans mezunu
katilimcilarin ¢alisan giivenligi algisindan
yiiksek oldugu tespit edilmistir (Celik,
2020). Literatiir ile yapilan ¢calismalar bizim
calismamizla benzer sonuglar elde etmistir.
Calisma bulgularima gore katilimcilarin
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calistiklar1 kuruma hasta giivenligi kiiltiiri
ortalamalar1 karsilagtirma sonucunda gore
0zel sektorde calisanlarinin yonetim ve
liderlik (X=3,05 SS=,50), calisanlarin
davranis1 (X=3,07, SS=,58), calisanlarin
egitimi (X=3,01, SS=,62) ve bakim ortami
(X=3,102, SS=,58) ve beklenmedik olay ve
hata raporlama alt boyutlarinin ortalama
puanlart kamu c¢alisanlara goére daha
yiiksektir. Ozel hastane ¢alisanlarmin hasta
giivenligi  algilarmmin = kamu  hastane
calisanlarinin hasta giivenligi algisindan
yiiksek oldugu tespit edilmistir. Hastaneler
aras1 hasta giivenligi kiiltiirii ortalamalari
karsilastirma sonucunda 6zel hastane
calisanlarinin  hasta giivenligi algisinin,
kamu hastanesi  c¢alisanlarinin  hasta
giivenligi algisindan daha yliksek oldugu
tespit edilmis olup bu sonuglar bizim
calisgmamizla benzerlik  gostermektedir
(Giindogdu ve Bascecik, 2012). ki 6zel
hastanede yaptig1 ¢alismada A kurumunda
calisanlarin B kurumunda caligsanlara gore
daha yiiksek puan aldiklari, “Egitim” ile
“Bakim ve Teknoloji” alt boyutlarinda ve
Olcek toplaminda iki kurum arasindaki
farkin anlamli1 (p<0,05) oldugu saptanmigtir

(Karaca ve ark., 2014). Bu durum
hastanelerin  biiyiikliigi ve teknolojik
farkliligindan kaynaklanabilir. Ozel

hastanede ¢alisan hemsirelerde ayni1 dlgek
ile yaptiklar1 ¢alismada ‘“hasta gilivenligi
kiiltiri” puan ortalamalar1 (3.00) bizim
caligmamiza benzer bulunmustur (Karaca
ve ark.,, 2014). [ran da fiiniversite
hastanelerinde c¢alisan 302 hemsire ile
yapilan calismada ve Cin’de 463 hemsire ile
yapilan bir calismada hemsirelerin hasta
giivenligi kiiltlirii algilamalarinin istendik
diizeyde olmadigi belirtilmistir (Bahrami ve
ark., 2014; Wang ve ark., 2014). Arastirma
bulgularina dayanarak hasta giivenligi
kiiltiirtinii  iyilestirmek {izere Oncelikle
beklenmedik hata ve olay rapor etme ve
bakim ortamina odaklanilmasi, etkin bir
hata bildirim sistemi kurularak olumlu
tutum  icerisinde isletilmesi, bakim
ortaminin  iyilestirilmesi  i¢in  kurum
donanimindaki yetersizliklerin giderilmesi,
hasta giivenligi kiiltiirliniin yerlesebilmesi
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icin c¢alisanlara belli donem araliklar1 ile
egitim yapilmasi Onerilebilir.  Saglk
kurumlarinda pozitif Hasta giivenlik
kiiltiiriiniin devamlilig1 icin, Oncelikle iist
yonetim tarafindan benimsenmesi ve
caligsanlara verilen egitimlerle farkindalik
olusturulmasinin saglanmast, siirec
icerisinde meydana gelen beklenmedik olay
ve hata raporlarinin takip edilmesi hasta
givenlik  kiiltiirtiniin ~ gelistirilmesinde
destek olusturacaktir.
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halini gordiiklerini/okuduklarini ve
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Ozet

Bu c¢alisgma hemsirelik 6grencilerinin siirdiiriilebilir kalkinma farkindalik diizeylerini belirlemek ve bazi
degiskenler agisindan incelemek amaciyla yapilmistir. Arastirmanin bulgulart Erzincan Binali Yildirim
Universitesi Saghk Bilimleri Fakiiltesi’nin hemsirelik béliimiinde &grenim géren hemsirelik dgrencilerinin
Siirdiiriilebilir Kalkinma Farkindalik Olgegi uygulanarak elde edilmistir. Olgek 226 hemsirelik &grencisine
uygulanmistir. Calisma grubundaki dgrencilerin 165’1 kiz, 61°1 erkektir. Hemsirelik 6grencilerinin siirdiiriilebilir
kalkinma farkindalik diizeyleri “cevresel” ve “ekonomik-sosyal” faktorleri ve toplam puanlari agisindan “yiiksek”,
“toplumsal” faktoriinde “orta” diizeydedir. Sinif diizeyine gore hemsirelik 6grencilerinin siirdiiriilebilir kalkinma
farkindalik diizeyleri hem toplam puan hem de alt boyut puanlari agisindan anlamli diizeyde farklilik
gostermektedir. Bu dogrultuda hemsirelik egitiminde siirdiiriilebilir kalkinmanin ¢evre, ekonomi ve toplumsal
boyutlarini kapsayacak sekilde biitiinciil olarak ele alinmasi, hemsirelik boliimii 6grencilerinin farkindaliklarini
arttirmada etkili oldugu sdylenebilir.

Anahtar Kelimeler: Cevre, ekonomi, farkindalik, hemsirelik 6grencileri, stirdiiriilebilir kalkinma

Investigation of Nursing Students' Sustainable Development Attitudes According to
Some Variables: The Case of Erzincan Province

Abstract

This study was conducted to determine the sustainable development awareness levels of nursing students and to
examine them in terms of some variables. The findings of the study were obtained by applying the Sustainable
Development Awareness Scale of nursing students studying in the nursing department of Erzincan Binali Yildirim
University Faculty of Health Sciences. The scale was applied to 226 nursing students. Of the students in the study
group, 165 were female and 61 were male. Nursing students' awareness levels of sustainable development are
"high" in terms of "environmental” and "economic-social” factors and total scores, and "moderate" in terms of
"social" factors. According to the grade level, the sustainable development awareness levels of nursing students
differ significantly in terms of both total score and sub-dimension scores. In this direction, it can be said that
considering sustainable development holistically in a way that includes environmental, social, economic and
cultural dimensions is effective in achieving the program outcomes of nursing students.

Keywords: Awareness, economy, environment, nursing students, sustainable development
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Bozcu ve ark.

1. Giris

Cevresel bozulmanin giderek arttig
diinyamizda son yiizyilin en ¢ok tartisilan
konular1 arasinda siirdiiriilebilirlik  ve
strdiiriilebilir kalkinma kavramlar1 yer
almaktadir  (Yeni, 2014).  Endiistri
devrimiyle birlikte kiiresel anlamda
yasanan degisim, toplum hayatin1 birgok
acidan kolaylastirmig olsa da insanoglunu
cevresel, sosyal ve ekonomik bir¢ok sorunla
kars1 karsiya birakmustir. Bilgi toplumu
olarak  adlandirilan  giliniimiizde, bu
sorunlarin ¢éziimii i¢in ¢ok boyutlu bir
yapiya sahip olan siirdiiriilebilir kalkinma
kavraminin gerekliligi vurgulanmaktadir
(Korkmaz, 2020). Binyil Kalkinma
Hedeflerinin basarilar1 {izerine insa edilen
ve devami niteliginde olan Siirdiiriilebilir
Kalkinma Hedefleri ¢evresel, sosyal ve
ekonomik siirdiirtilebilirligi iceren daha
genis kapsamli bir giindeme sahiptir
(Serveas, 2017). Siirdiiriilebilir Kalkinma,
2030 yilinin Giindem’inin bir pargasi olarak
baglatilan ve Birlesmis Milletler (BM)
tarafindan  hedefleri yoksullugu sona
erdirmek, ¢evreyi korumak, tiim insanlarin
firsatlara adil ve siirdiiriilebilir bir sekilde
erismesini saglamak i¢in 6nemli girisimler
olarak ifade edilmistir (Katila ve ark.,
2020).

Siirdiirtilebilir kalkinma hedefleri insan
sagligini, toplumlar1 ve gevreyi hedefleyen
cevresel, sosyal ve ekonomik boyutlar
tizerinde durmaktadir (Amankwa ve ark.
2019). Siirdiirtilebilir kalkinma kapsaminda
belirlenen hedefler arasinda saglik ve
ekonomi iligkisinin  Onemini  gérmek
miimkiindiir. ~ Strdiirtilebilir  kalkinma
hedefleri kapsaminda ekonomiyi dogrudan
etkileyen ve ekonomi lizerinde biiyiik etkisi
olan saglik kavrami olduk¢ca Onemlidir
(Porritt, 2005). Bu kapsamda siirdiiriilebilir
kalkinma konusu tek bir disiplin altinda
degil; disiplinler aras1 bir yaklasim icinde
cevre, sosyal, ekonomi, saghk ve kiiltiir
boyutlarin1 kapsayacak sekilde biitiinciil
olarak ele alinmasi gerekmektedir (Cogut
ve ark. 2019). Siirdiiriilebilir kalkinma i¢in
stirdiiriilebilir egitim de oldukc¢a 6nemlidir.
Ozellikle de yiiksek dgretim diizeylerinde
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tiniversiteler, disiplinler arast ortakliklar
sayesinde siirdiirtilebilir kalkinmaya 6nemli
katkilar sunabilmektedir. (Kopnina, 2012).
Bu nedenle, yiiksek 6gretim seviyelerinde
egitimde, siirdiiriilebilir kalkinmanin tegvik
edilmesi cevresel ve kalkinma sorunlarina
¢coziim bulma kapasitesinin gelistirilmesi
acisindan kritik 6neme sahiptir. BM Avrupa
Ekonomik  Komisyonu'na (UNESCO,
2014) gore, egitim siirdiriilebilir kalkinma
icin bir Onkosul olarak belirtilmektedir
(Kagawa, 2007). Siirdiiriilebilir Kalkinma
Hedeflerinin Onemine hemsirelik
egitiminde de yer verilmektedir
(Richardson ve ark., 2016). Cevre sorunlari
ile onemli hale gelen siirdiriilebilir
kalkinma giderek saglik, ekonomik ve
sosyal konular {izerine odaklanmistir.
Siirdiiriilebilir Kalkinma, saglik ve refahin
sosyal, cevresel ve politik belirleyicilerini
temsil ettiginden hemsireler i¢in yerel ve

kiiresel Oneme sahiptir. (Upvall ve
Luzincourt, 2019). Hemsireler, saglk
hizmetlerinin  tim topluluklarinda ve

yonlerinde bulunmalar1 ve diinya ¢apindaki
en blylik saglik profesyonelleri grubunu
temsil  etmeleri  nedeniyle hedeflere
ulasmada anahtar role sahiptir (WHO,
2020). Uluslararast Hemgireler Birligi
(ICN) tarafindan 2017 yilinin temast,
“Hemsireler:  Siirdiriilebilir  Kalkinma
Hedeflerine Ulasmada Oncii Ses” olarak
belirlenmis ve hemsirelerin bu hedeflere
ulagsmadaki rolliniin Onemini belirtmek
lizere, diinya capinda vaka calismalari
toplamis ve sonuglarini yayimmlanmistir
(ICN, 2017). Sirdiirilebilir kalkinma
hedefleri dogrultusunda siirdiirtilebilir bir
saglik sektorii i¢in egitimin yaygin olarak
kabul edilen 6nemine ragmen, hemsirelik
alaninda sinirli ¢alisma vardir (Richardson
ve ark. 2016). Yapilan arastirmalarda
hemsirelik 6grencilerinin kaynaklar, gevre

sorunlart, siirdiiriilebilirlik  ve  saglk
arasindaki  baglantilar1  anlamak ig¢in
yeterince hazirliklh olmadig1

belirtilmektedir (Felicilda-Reynaldo ve ark.
2018; Aronsson ve ark. 2022; Chiu ve ark.,
2022). Siirdiriilebilirlik kavramlarinin ve
saghik iliskisinin, hemsirelik egitim


https://www.emerald.com/insight/content/doi/10.1108/IJSHE-06-2017-0091/full/html?casa_token=kKcshk1jOIMAAAAA:kbn2Omx6ZRw86zOSqtJVm5ZC-gqZVR5MYyofzDJIvCwW77u5Ob-j9Keuc0VlJeogesTkBTrKeF04aKGToDgpL2S63GbRoVqPrjdLlQP6coNqcdqZC41I#ref023
https://www.sciencedirect.com/science/article/pii/S875572232300145X#bb0220
https://www.sciencedirect.com/science/article/pii/S875572232300145X#bb0220
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miifredatina toplum ve c¢evre sagligini
gelistirmeye yonelik saglik esitsizlikleri,
yoksulluk, gida  giivenligi, bulasici
hastaliklar ve beceri gelistirme gibi konular
icerisinde dahil edilmesinin 6nemli oldugu
bildirilmektedir (Richardson ve ark. 2016).
Bu nedenle bu arastirmada siirdiiriilebilir
kalkinma hedefleri kapsaminda hemsirelik
Ogrencilerinin  siirdiiriilebilir  kalkinma
farkindaliklar bazi degiskenlerle
iligskilendirilerek arastirilmistir.

Arastirma problemleri

1. Hemgsirelik bolimii 6grencilerinin
stirdiiriilebilir kalkinmaya yonelik tutumlari
nedir?

2. Hemsirelik boliimii  6grencilerinin
sirdurilebilir ~ kalkinma  oOlgegi  alt
boyutlarina yonelik farkindalik diizeyleri;
stirdiiriilebilir kalkinma hedeflerine yonelik
bilgi diizeyine gore istatistiksel olarak
anlamli farklilik géstermekte midir?

2. Materyal ve Yontem
2.1. Arastirmanin sekli

TREWZ2Q31Bu arastirma tanimlayici
olarak gergeklestirilmistir.

2.2. Arastirmanmin  yapildigir  yer ve
ozellikleri

Calisma, Erzincan Binali Yildirim
Universitesi Saglik Bilimleri Fakiiltesi,

Hemsirelik Boliimiinde yiiriitiilmiistiir.

2.3. Evren ve 6rneklem

Aragtirmanin  evrenini
tiniversitesinin, hemsirelik bolimii
ogrencileri (N=510) olusturmustur. Bu
kapsamda Orneklemi ise arastirmaya
katilmay1 kabul eden, hemsirelik boliimii
Ogrencileri olarak (N=254) belirlenmistir.
Aragtirmanin orneklemi hemsirelik
boliimiinde 6grenim goéren, arastirmanin
yapildigt donemde aktif ders kaydi
yaptirmig olan ve aragtirmayi kabul eden
226 d6grenci ile tamamlanmistir.

bir devlet

2.4. Veri toplama araclar

Veriler, arastirmaci tarafindan hazirlanan
Ogrenci  Tamitict  Bilgi Formu ve
Stirdiiriilebilir Kalkinmaya Yonelik Tutum
6l¢egi ile toplanmastir.
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2.4.1. Kisisel Bilgi Formu
Arastirma kapsamina alinan 6grencilerin

yasi, cinsiyeti, ekonomik  durumu,
stirdiiriilebilir kalkinmaya ydnelik bilgi
seviyelerinin sorgulandig1 literatiir

taranarak hazirlanmis bir formdur.

2.4.2. Siirdiiriilebilir Kalkinmaya
Yonelik Tutum Olcegi

Baisutti ve Frate (2017) tarafindan
gelistirilen  “Siirdiiriilebilir  Kalkinmaya
Yénelik  Tutum  Olgegi”  iiniversite
Ogrencilerinin stirdiiriilebilir kalkinmaya
yonelik tutumlarini Olgmek icin
tasarlanmistir.  Olcek 20 maddelik 5°li
Likert tipi bir Ol¢ektir. Maddeler 1’den
(kesinlikle katilmiyorum) 5’e (kesinlikle
katiliyorum) kadar derecelendirilmistir.
Olgegin tamamu igin en diisiik puan 20, en
yiiksek puan 100’diir. Olgegin cronbach
alfa katsayis1 0.66 ile 0.75 arasinda
degismektedir. Olgegin  tamaminin
giivenilirlik katsayis1 0.85 bulunmustur
(Biasutti ve Frate, 2017). Siirdirtlebilir
Kalkinmaya Yonelik Tutum Olgeginin
Tiirk¢e’ye uyarlanmasi1 Demirel ve Sungur
(2018) tarafindan yapilmistir. Calismada
cronbach alfa katsayilarigevre alt grubu i¢in
0.78, ekonomi alt grubu i¢in 0.79, toplum
alt grubu i¢in 0.87, egitim alt grubu i¢in
0.83’tiir. Maddeler aras1 korelasyon
ortalamasmin  0.43 ile 0.57 arasinda
degiskenlik  gostermesi i¢ tutarliligin
saglandigin1  gostermistir  (Demirel  ve
Sungur, 2018).

2.5. Verilerin Toplanmasi

Etik kurul onayindan sonra Hemsirelik
Boliim Baskanligindan yazili izin alindiktan
sonra, kisisel bilgi formu ve Siirdiiriilebilir
Kalkinmaya Yénelik Tutum  Olgegi
kullanilarak ~ arastirmacilar  tarafindan
toplanmistir. Ogrenci sayisinin istenilen
diizeyde olmasi i¢in c¢evrim i¢i anket
uygulamasi tercih edilmistir. Formlarin
doldurulmasi 10-15 dk’da tamamlanmaistir.

2.6. lIstatistiksel Analiz

Verilerin analizinde SPSS 27.00 paket
programi kullanilmustir. Analizler
tanimlayici istatistik yontemler (Ortalama,
Standart Sapma, Medyan, Frekans, Oran,
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Minimum, Maksimum) ile tek yonli
ANOVA, Kruskal Wallis testi ve
Pearson’s korelasyon analizi yapilmistir.
Anlamlilik diizeyi 0,05 olarak kabul
edilmistir.

2.7. Arastirmanin Etik Yonii
Arastirmanin uygulamasi i¢in etik kurul
onayt 01/09 protokol numarali karari
alimmistir. Etik onaydan sonra aragtirmaya
baslanmadan oOnce Hemsirelik Bolim

Tablo 1. Ogrencilerin dzellikleri

Bagkanligindan yazili izin alinmistir. Tiim
Ogrencilerin online ortamda bilgilendirilmis

onam almmustir. Arastirima  siiresince
Helsinki Deklarasyonu ilkelerine bagl
kalinmistir.

3. Bulgular ve Tartisma

Arastirmaya bir devlet {iniversitesinde
O0grenim goren 226 hemsirelik boliimi
Ogrencisi katilmistir. Ogrencilerin
oOzellikleri Tablo 1°de verilmistir.

n %
Cinsiyet Kadm 165 73
Erkek 61 27
18-21 yas 134 59,3
Yas 22-25 yas 87 38,5
25 ve lizeri yas 5 2,2
Evet 10 4,4
Calisma Durumu Hayir 216 95.6
Cok iyi 43 22
. fyi 49 21,7
Ekonomik Durumu Orta 129 57.1
Koti 43 19
Stirdiiriilebilir kalkinma hedefleri hakkinda bilgi sahibi ~ Evet 98 434
olma durumu Hayir 128 56,6
Stirdiirtilebilir kalkinma hedeflerine ulasmada hemsirelik E\;;tlr 11191 489211
mesleginin katkisinin oldugunu diistiinme durumu Bilmiyorum 96 05
Stirdiiriilebilir kalkinma i¢in egitimin gerekli oldugunu  Evet 197 87,2
diisiinme durumu Hayir 29 12,8
Cevresel, ekonomik ve sosyal sorunlara yonelik konulara Evet 206 91,2
duyarli olma durumu Hay1r 20 8,8
Stirdiirtlebilir kalkinma i¢in goniillii kuruluslarin Evet 125 553
calismalaria katilma durumu Hayir 101 47,7
Tablo 1 incelendiginde dgrencilerin %731 egitimin gerekli oldugunu, 9%55,34’1
kadin ve biiyiik ¢ogunlugunun 18-21 yas sirdiiriilebilir kalkinma hedefleri i¢in
araliginda oldugu goriilmektedir. goniilli kuruluslarin caligmalarina
Ogrencilerin %95,6’s1 egitim aldig siirecte katildigini belirtmistir. Hemsirelik boliimii
calismadigmi ve biyiik c¢ogunlugunun ogrencilerinin ~ Siirdiiriilebilir  kalkinma
(%57,1) ekonomik  durumunun orta hedeflerine  yoOnelik  farkindaliklarini

seviyede oldugu saptanmustir. Ogrencilerin
%356,6’smin (n=128) stirdiiriilebilir
kalkinma hedeflerini bilmedigi, %87,2si
sirdiiriilebilir kalkinma hedefleri i¢in
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incelemek i¢in Sirdiiriilebilir kalkinmaya
yonelik farkindalik  6lcegi  puanlaria
iliskin sonuglar Tablo 2’de sunulmustur.
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Tablo 2. Hemsirelik bdliimii 6grencilerinin siirdiiriilebilir kalkinma farkindalik 6l¢egi diizeyleri

Olcek X+SS Min-Max
Ekonomik 54.20+6.72 16-68
e et 11 w . Toplumsal 41,944+9.46 10-44
Siirdiiriilebilir Kalkinma Farkindalik Olgegi Cevresel 62.01211.85 18-76
Olgek Toplami 163.57+£29.63 48-190

Tablo 2’de 0Ogrencilerin  Stirdiiriilebilir
Kalkinma Farkindalik Olgegi ve alt
boyutlarma iliskin puanlarin  dagilimi
verilmigtir. Katilimer 6grencilerin toplam
puan ortalamas1 163,57+29,63 olarak

belirlenmistir.  Ogrencilerin  dlgek  alt
boyutlarindan aldiklar1 puanlarin dagilimi;
Ekonomik boyut 54,20+6,72, Toplumsal
boyut 41,94+9,46, Cevresel boyut ise
62,01+11,85 olarak tespit edilmistir.

Tablo 3. Ogrencilerinin siirdiiriilebilir kalkinma farkindalik diizeylerinin bilgi diizeylerine gore

incelenmesi
Toplam Ekonomik  Toplumsal Cevresel
Demografik ézellikler . B - -
X +£SS X +SS X +£SS X +£SS
Siirdiiriilebilir kalkinma hedefleri hakkinda bilgi sahibi olma
Evet 123.44+42.31 52.20+6.72 36.24+7.02 58.12+8.30
Haywr 114.13+54.26  41.15+11.03 28.13+£13.05 42.90+12.17
7a -2.956 -2.948 -2.772 -3.284
p .000* .000* .001* .000*
Siirdiiriilebilir kalkinma hedefleri icin egitimi gerekli gorme
Evet 156.27+13.12  61.23+3.87 44.10+£5.02 58.23+7.04
Haywr 145.16+24.34  59.46+6.66 40.56+8.02 52.67+9.76
7a -1.299 -1.398 -.588 -1.261
p 109 124 016 .158
Siirdiiriilebilir kalkinma hedeflerine ulasmada hemsirelik mesleginin katkisi1 oldugunu diisiinme
Evet 151.04+14.93 56.27+6.62 42.08+4.03 61.91+6.41
Hayr 142.74+27.32  51.56+8.91 39.45+8.16 58.50+11.36
7a -1.521 -1.922 -1.409 -1.315
p .064 .014* 120 234
Cevresel, ekonomik ve sosyal sorunlara yonelik konulara duyarh olma
Evet 163.29+19.87 58.02+7.36 38.95+5.96 59.34+7.97
Haywr 152.13+30.56  51.16+8.78 37.08+7.97 56.14+10.53
7a -1.992 -2.045 -1.106 -2.404
p .020* .016* 169 .048*
Siirdiiriilebilir kalkinma icin goniillii kuruluslarin caliymalarina katilma durumu
Evet 141.52421.23 57.1249.01 43.20+7.06 62.13+£9.97
Hayir 148.22+15.10 51.03£6.08 39.86+5.11 64.23+£7.12
p .024* 017* .024*
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Tablo 3 incelendiginde hemsirelik
bolimii  Ogrencilerinin  siirdiiriilebilir
kalkinma farkindalik 6l¢eginin  toplam
puanlari, ekonomik, toplumsal ve ¢evresel
alt  boyut  puanlarinin  hemsirelik
Ogrencilerinin  siirdiiriilebilir ~ kalkinma
hedefleri hakkinda bilgi sahibi olma
durumu (p<.005), toplumsal alt boyut
puaninin siirdiiriilebilir kalkinma ile ilgili
egitimi gerekli gorme durumu (p<.05),

Olgek toplam, ekonomik alt boyut
puanlarinin  siirdiiriilebilir ~ kalkinma
hedeflerine ulagsmada hemsirelik

mesleginin  katkist oldugunu diistinme
durumu (p<.05), 6l¢egin toplam, ekonomik,
cevresel alt boyut puanlarinin, gevresel,
ekonomik ve sosyal sorunlara yonelik
konulara duyarli olma durumu (p<.05),
6l¢egin toplam ve tiim alt boyut puanlarinin
siirdiiriilebilir  kalkinma i¢in  goniilli
kuruluslarin ¢alismalarina katilma durumu
(p<.05) istatiksel olarak anlamli farklilik
gosterdigi tespit edilmistir (Tablo 3).
4. Tartisma

Hemsireler  siirdiiriilebilir ~ kalkinma
hedeflerinin saglik sistemleri tiizerindeki
etkilerine  yonelik o6nemli caligsmalar
yapmaktadir (Costa ve ark., 2023).
Ozellikle ¢evre saghg ve saglk
harcamalarindaki ekonomik boyuta yonelik
hemsirelerin  6nemli roller {stlendigi
belirtilmektedir (Rosa ve ark., 2019;
Simsek ve Erkin, 2022). Bu agidan
bakildiginda  hemsirelerin ~ hemsirelik
egitimi sirasinda siirdiiriilebilir kalkinma
hedeflerine yonelik farkindalikla
yetistirilmeleri gerekliligi ortaya
¢ikmaktadir (Burgess-Pinto ve ark., 2019).
Bu dogrultuda hemsirelik 6grencilerinin
stirdiiriilebilir kalkinma hedefleri ve ¢evre,
ekonomik, toplumsal tutumlar1 hakkindaki
goriisleri ile bu konulara bakis agilarim

degerlendirmek  Onemlidir.  Yaptigimiz
arastirma bulgulari, hemsirelik
Ogrencilerinin  siirdiiriilebilir  kalkinma

hedeflerine yonelik farkindalik diizeyleri ve
stirdiiriilebilir kalkinma hedeflerine yonelik
bilgi  diizeyleri  arasindaki iliskiyi
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degerlendirmistir. Arastirma sonuglarina
gore hemsirelik 6grencilerinin %91,2’sinin
stirdiiriilebilir kalkinma hedefleri ile ilgili
cevresel, ekonomik ve sosyal sorunlara
yonelik  konulara  duyarli  oldugu,
87,2’sinin siirdiiriilebilir kalkinma igin
egitimin gerekli oldugunu, siirdiiriilebilir
kalkinma hedefleri hakkinda bilgi sahibi

olma  durumu incelendiginde  ise
%156,6’smnin  siirdiiriilebilir ~ kalkinma
hedeflerini  bilmedigi tespit edilmistir.

Arastirmaya paralel olarak Tirkiye’de
hemsirelik 6grencilerinde yapilan bagka bir
calismada da Ogrencilerin siirdiiriilebilir
kalkinma hedeflerini bilmedigi ortaya
konulmustur (Simsek ve Erkin, 2022).
Elshall ve arkadaglarimin (2022) yaptig
calismada ise hemsirelik Ogrencilerinin

strdiirtilebilir kalkinma hedefleri
konusunda bilgi, tutum ve davranis
konusunda eksik oldugu, hemsirelik
egitiminde stirdiiriilebilir kalkinma
hedeflerinin vurgulanmast bunun i¢in
egitimsel  miidahale  gerektigi  ifade

edilmistir (Elshall ve ark., 2022). Baska
yapilan bir c¢alismada 1ise Ogrencilerin
strdiirtilebilir kalkinma hedefleri
konusunda bilgi eksikliklerinin oldugu,
stirdiirtilebilir kalkinma hedeflerine yonelik
egitim alan Ogrencilerin farkindaliklarinin
yiiksek oldugu ileri siiriilmiistiir (Aleixo ve
ark., 2021). Arastirma bulgularindan
degiskenler incelendiginde hemsirelik
ogrencilerinin  ¢evresel, ekonomik ve
toplumsal konulara yonelik konulara
duyarlt oldugu, siirdiiriilebilir kalkinma
hedeflerine ulagmay1 bu durumun olumlu
yonde etkileyecegi ve egitimle
gelistirilebilecegi sonucu c¢ikmaktadir.
Yapilan farkli ¢aligmalar da hemsirelik
Ogrencilerinin ¢evresel tutumlarinin yiiksek
olmasinin siirdiiriilebilir kalkinma diizeyleri
iizerinde dogru orantili bir etki oldugunu
kanmitlamistir (Cruz ve ark., 2018; Felicilda-
Reynaldo ve ark. 2018). Uluslararasi olarak
yapilan calismalar hemsirelik
Ogrencilerinin  stirdiriilebilir  kalkinma
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farkindaligini arttirmak ve stirdiiriilebilirlik
yetkinligi  gelistirmek icin  hemsirelik
egitiminde aktif 6grenme yontemleriyle
egitim miifredatlarina ders eklenmesi
gerektigini, klinik uygulamada
stirdiiriilebilirligin giderek daha 6nemli hale
geldigi, sahada c¢alisan hemsirelerin
stirdiirtilebilir kalkinma hedefleri
farkindaliginin arttirilmasi, stirdiriilebilir
kalkinma hedefleri ile iligkili 6gretme ve
O0grenme materyallerinin gelistirilmesine
ihtiya¢ oldugu bildirilmistir (Richardson ve
ark., 2016; Cruz ve ark., 2018; El-hamed ve
ark., 2022; Alvarez-Nieto ve ark., 2022).

Hemsirelik 6grencilerinin  siirdiiriilebilir
kalkinma farkindaligini arttirmada farkli

egitim stratejileri kullanilmalidir. Aym
zamanda hemsirelik Ogrencisi mesleki
bilgilerini ~ uygularken  siirdiiriilebilir
kalkinmaya yonelik roliinti
tanimlayabilmelidir.
5. Sonu¢

Kiiresel Hedefler olarak da bilinen

Siirdiirilebilir Kalkinma Hedefleri, tiim
insanlarin barig ve refahtan yararlanmasini
saglamak i¢in evrensel bir eylem cagrisidir.
Stirdiiriilebilir Kalkinma Hedefleri
kapsaminda Oncelikler arasinda ekonomik
esitsizlik, yenilikgilik, siirdtirtiilebilir
tikketim, saglhiga erisim esitligi, egitim gibi
alanlara  daha ¢ok yer  verildigi
goriilmektedir. Hedefler birbiriyle
iligkilidir; genellikle birinde basarinin
anahtari, digeriyle daha sik ilgili sorunlar1
¢ozmeyi igerir. Siirdiiriilebilir Kalkinma
Hedeflerinin uygulanmasi hemsirelerin
mesleki uygulamalarin1  ve  egitimini
gelistirmek  icin  firsat  sunmaktadir.
Toplumun gelecekteki sagligini etkileyecek
olan hemsirelik ogrencilerinin
stirdiirtilebilir kalkinmanin farkinda
olmalar1 6nemli bir konudur. Sosyal medya
ve dijital teknoloji kullanilarak
siirdiiriilebilirligi yayma konusunda genis
kitlelere ulagilmalidir. Hemsirelik
Ogrencilerinin egitim miifredatina
stirdiirtilebilir kalkinma hedefleri
derslerinin eklenmesi onerilmektedir.
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Yazarlarin Katki Beyam

Plan, tasarim: HAK, EK, EB, Gereg,
yontem ve veri toplama: EB, HAK, Veri
analizi ve yorumlar: EK, Yazim ve
diizeltmeler: HAK, EB.

Cikar Catismasi Beyani
Yazarlar arasinda herhangi bir ¢ikar
catigmasi yoktur.
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Ozet

Bu calisma iiniversite grencilerinin Akile1 Ilag Kullanimi (AIK) bilgi seviyelerinin l¢iilmesi ve degerlendirilmesi
amactyla yapilmistir. Tanimlayici tipte olan bu ¢aligmanin evrenini 2023-2024 egitim 6gretim yil1 gliz doneminde
bir iiniversitenin meslek yiiksekokulunda 6grenim goren dgrenciler olusturmaktadir. Calisma goniilliiliik esasi ile
Tibbi Dokiimantasyon ve Sekreterlik, Ik ve Acil Yardim, Optisyenlik, Is ve Ugras1 Terapisi, Cocuk Gelisimi ve
Eczane Hizmetleri programinda egitim alan 632 dgrenciyle yiiriitiilmiistiir. Arastirmanin verileri, Kisisel Bilgi
Formu ve Akiler flag Kullanimi Olgegi kullanilarak toplandi. Ogrencilerin %75’inin akilci ilag kullanimi bilgi
diizeyinin yeterli oldugu tespit edilmistir. Program bazinda analizler incelendiginde Tibbi Dokiimantasyon ve
Sekreterlik ile Eczane Hizmetleri programi arasinda anlamli bir fark bulunmustur. laglarla ilgili bilgi kaynagina
ulagmada doktora bagvurmak birinci sirada olmasina ragmen katilimcilar arasinda AiK’e yonelik anlamli farki ilag
prospektiislerini  okuyanlar olusturmustur. Diger sosyodemografik oOzelliklerde anlamli bir fark tespit
edilememistir. Saglik durumlarina ve hasta olduklarindaki aligkanliklara gére 6grencilerin doktora basvuranlarda
AIK bilgi diizeyi yiiksek oldugu belirlenmistir. Hastaliginin gecmesini bekleyenler ve bitkisel tedavi
uygulayanlarda AIK bilgi diizeyi diisiik oldugu saptanmustir. Ogrencilerin ila¢ kullanimma yonelik
karsilastirmalarda yakin tavsiyesi ile ilag kullanmayanlarin AIK bilgi diizeyleri daha yiiksektir. Basinda reklam1
yapilan tiriinlerin tedavi amaciyla kullaniminda hekime ve eczaciya danisarak kullananlar, kullanmayanlarin puan
ortalamalar1 tanidigima ve komsuma sorarak kullanirim diyenlerden daha yiiksektir.

Anahtar Kelimeler: Akilci ilag¢ kullanimi, bilgi, 6grenciler

Evaluation of the Rational Drug Use Knowledge Level of Vocational School of Health
Services Students

Abstract

This study aimed to measure and evaluate the levels of knowledge on Rational Drug Use (RDU) among university
students. This descriptive study was conducted during the fall semester of the 2023-2024 academic year, involving
students enrolled in a university vocational school. The study comprised 632 students from the Medical
Documentation and Secretarial, First and Emergency Aid, Opticianry, Occupational Therapy, Child Development,
and Pharmacy Services programs, who participated voluntarily. Data were collected by a Personal Information
Form and the Rational Drug Use Scale. It was found that 75% of the students possessed a sufficient level of
knowledge regarding rational drug use. When program-specific analyses were examined, a significant difference
was observed between the Medical Documentation and Secretarial program and the Pharmacy Services program.
Although consulting a doctor was identified as the primary source of information about drugs, participants who
read drug prospectus showed a significant difference in their RDU levels. No significant differences were detected
in other socialdemographic characteristics. Furthermore, students who consulted a doctor demonstrated a higher
level of RDU knowledge based on their health conditions and habits when they were ill. Conversely, those waiting
for their illness to pass and those applying herbal treatments exhibited lower RDU knowledge levels. In
comparisons related to drug use, individuals who did not use drugs based on recommendations from acquaintances
had higher RDU knowledge levels. The average scores of those who consult with a physician and pharmacist when
using products advertised in the media for therapeutic purposes are higher than those who do not use them and
claim they consult with acquaintances and neighbors

Keywords: Rational drug use, knowledge, students
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1. Giris
Diinya Saglik Orgiiti  (DSO) ilacin
tanimini,  “fizyolojik  sistemleri veya

patolojik durumlari, kullananin yarari i¢in
degistirmek veya incelemek amaciyla
kullanilan ve/veya kullanilmasi1 6ngdriilen
bir madde ya da {iriin” seklinde ifade
etmistir. Ilaclarn  kullanimi hastaliklar

Onlemede , Thastaliklarin  tanilarinin
konulmasi asamasinda, hastaliklarin
tedavisinde ve diger tibbi amaglar
(gebeligin  Onlenmesi vb.) gibi bir¢ok

nedenle kullanilmaktadir (Kayaalp, 2009).
Ik caglardan glinlimiize kadar
hayatimizdaki ilaglar hem koruyucu hem de
tedavi  edici  saglik  hizmetlerinde
hastaliklarin ilerlemesinin durdurulmasinda
ya da 6nlenmesinde oldukca 6nemli bir yere
sahiptir. Bireylerin bilingli veya bilingsiz
sekilde ila¢ kullanimi, kendi kisisel saglik

anlayislar ve toplumlarin farkli
yonlendirmelerinden etkilenmektedir.
Sagliklarin1  korumak amaciyla ilag
kullanan bireyler, yanhs ila¢ kullanimi
sonucunda saglik sorunlariyla
karsilasabilmektedirler. Saglik

sistemlerinde yer alan hekim ve saglik
calisanlarinin Onerileri, kendi kendilerine
ilag kullanmalar1 veya bilingsiz cevresel
faktorlerin etkileri sonucunda bireylerin
saglik algilar1 olumlu ya da olumsuz
etkilenebilmektedir (Oztiirk ve Acar, 2021;
Ozisli, 2023). ilag kullanimu ile ilgili nemli
olan prensiplerin baginda, uygun nitelik,
uygun zaman, uygun Ol¢ii ve uygun
kullanilma  durumu yer almaktadir.
Hastaliklarin tedavi edilmesinde en 6nemli
madde olarak degerlendirilen ilaglar, dogru
sekilde kullanildigi zaman saglikli bir
gelisim ortaya cikarirken, yanlis
kullannminda  ise  saglik  sorunlarim
artirmaktadir. Kiiresel olarak bakildiginda
biliylik bir problem haline gelen akilci
olmayan  ilag  kullammi  (AOIK),
kaynaklarin israfina ayrica yaygin saglik
tehlikelerine de sebep olmaktadir (Altindis,
2017; Santas ve Demirgil, 2017). Diinya
geneline  bakildiginda, tiim ilaglarin
yarisindan fazlasinin uygunsuz bir bigimde
recete edildigi, satildigr ya da dagitildig:
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tahmin edilmektedir. Bu varsayima yanit
olarak DSO, AOIK konusunda genis
kapsamli calismalar gerceklestirmis ve
gelismis iilkelerde bunun 6nemli bir saglik
sorunu oldugunu ifade etmistir. flac israfim
DSO, miadi gegmis, kullanilmamus,
dokiilmiis ve saflig1 kalmamus, artik ihtiyag
kalmayan ve uygun sekilde atilmasi gerekli
farmasotik tiriinler de dahil olmak iizere
ilag, as1 ve serumlar olarak belirtmistir
(WHO, 1999). Demografik degisimler,
insanin  ortalama yasam  sliresindeki
yiikselig, hastaliga neden olan durumlar,
saglik hizmetlerine erisimdeki artis, sosyal
devlet anlayisi, sosyal kiiresellesme,
diinyada ila¢ sektoriiniin gelisimi ve
bliylimesinde 6nemli bir rol oynamuistir.
Diinya ilag¢ ihracatinda 6nde gelen iilkeler
sirastyla Almanya, Isvicre, Irlanda, ABD,
Belgika’dir. Bu 5 iilkede gergeklestirilen
ihracat diinyada ki ilag ihracatinin yaridan
fazlasmi olusturmaktadir. Ulkemiz bu
siralamada 27. siradadir. ithalat
siralamasinda ise 20. sirada bulunmaktadir
(Anonim, 2021). Akilci ilag kullanimi
(AIK), hastalarin ilaglarini, yeterli siirede,
bireysel ihtiyaglarini karsilayacak dozlarda,
hem kendileri hem toplum icin en diisiik
maliyette almasidir (Chauhan ve ark.,
2018). AIK nihai amaci, hasta uyumunu
arttirarak farmasotik  bakimin  kalitesini
yiikseltmek, ilaglarin tedavi maliyetlerini en
aza indirmek ve terapdtik sonuclari en {ist
seviyeye cikarmaktir. Ayrica advers ilag
reaksiyonlarmi  ve ila¢ etkilesimlerini
onlemektir (Sisay ve ark., 2017). Bu

aragtirmada,  {Universite  ogrencilerinin
AlK’e  yonelik  bilgi  diizeylerinin
belirlenmesi  amaglanmistir.  Arastirma
sonuglarinin,  {iniversite ~ dgrencilerinde

hekim oOnerisi olmadan ilag kullanma,
tavsiye lzerine ilag kullanma, ve ilag
prospektiisii okunmamasi gibi 6grencilerin
AOIK tutum ve davramslarinin tespit
edilerek bunlarin  Onlenmesine ydnelik
calismalarda kullanilabilecegi
diistiniilmektedir.

Arastirma Sorulari



I. Saglik hizmetleri meslek yiiksekokulu
blinyesinde Ogrenim gdren Ogrencilerin
AIK bilgi diizeyi nedir?
Il. Saglik hizmetleri meslek yiiksekokulu
biinyesindeki ~ dgrencilerin  AIK  bilgi
diizeylerinin sosyodemografik
ozelliklerine, saglik durumlarina ve hasta
olduklarindaki aliskanliklarina, ilag
kullanimina iligskin 6zelliklerine, evde ilag
bulundurma ve saklama ile ilgili
durumlarina gore istatiksel olarak anlamli
bir farklilik géstermekte midir?
I11.Saglik hizmetleri meslek yiiksekokulu
ogrencilerinin  AIK  bilgi  diizeyi ile
boliimler arasinda fark var midir?
2.Gere¢ ve Yontem
2.1. Arastirmanin amaci ve tiirii

Bu calisma saglik hizmetleri meslek
yiiksekokulu dgrencilerinin - AIK  bilgi
seviyelerini Olgmeyi ve bununla iliskili
olabilecek  degiskenlerin  saptanmasi
amactyla yapilan tanimlayici nitelikte bir
caligmadir.

2.2. Arastirmanin evreni ve orneklemi

Arastirma evrenini, 2023-2024 egitim-
Ogretim yilimin gliz  doneminde, bir
tniversitenin  saglik hizmetleri meslek
yiiksekokulunda 6grenim goren 1098
ogrenci ile olusturulmustur. Arastirmada
evren lizerinde calisilmis olup Orneklem
secimine  gidilmemistir.  Arastirmanin
orneklemini, arastirmaya katilmayi kabul
eden 632 Ogrenci olusturmustur. Evrenin
%57.56’sma ulasilmistir.

2.3. Verilerin toplanmasi

Arastirma verileri, 15-31 Aralik 2021
tarithleri  arasinda  Google  Formlar
kullanilarak hazirlanan anket formunun
URL'si smf temsilcileri araciligiyla
Ogrenciler ile paylasilarak  ¢evrimici
topland1

2.4. Veri toplama araclari

Cevrimi¢i veri toplama formu {i¢
boliimden olusturuldu. Birinci boliimde
amag, icerik, gizlilik ve goniilliiliik esasina
dayali olduguna dair bilgiler iceren
“Bilgilendirilmis Goniillii Olur Formu” yer
almaktadir. Anketi cevaplayan katilimcilar
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arastirmaya katilmaya onay verdiklerini
kabul etmistir. Ikinci boliimde
katilimcilarin tanitic1 6zelliklerine ve akilci
ilag, kullanim davraniglarin1 belirlemeye
iliskin sorular yer almaktadir. Ucgiincii
kisimda, Demirtas ve ekibinin (2018)
gelistirdigi Akiler flag Kullanim Olgegi'ne
yer verilmistir. Bu 6l¢ek, bireylerin akilci
ila¢ kullanimi bilgi diizeyini degerlendiren
21 sorudan olusmaktadir. Her sorunun
cevap segenekleri evet, hayir ve bilmiyorum
seklindedir. Olcekte toplam 10 dogru ve 11
yanlig soru bulunmaktadir. Her dogru cevap
2 puan, bilinmeyen cevaplar ise 1 puan,
yanlis cevaplar ise 0 puan olarak
degerlendirilir. Bu sekilde, 0&lgekten
minimum 0, maksimum 42 puan almabilir.
Puanlar arttikca, bireyin ila¢ kullanimi
konusundaki bilgi seviyesi ylikselmektedir.
Olgegin kabul edilebilir bir kesme noktast
35 puan olarak belirlenmis olup, bu puanin
istiinde alan kisilerin ila¢ kullanimi bilgi
diizeyi yeterli kabul edilmektedir. Ayrica,
kullanilan 6l¢egin giivenilirligini ifade eden
Cronbach alfa degeri 0.79'dur (Demirtas ve
ark., 2018). Bu ¢alismada ise Cronbach alfa
degeri 0.73 olarak bulunmustur.

2.5. Arastirmanmm etik yonu / etik
hususlar

Calismaya  baslamadan  oOnce  bir
tniversitenin Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulundan etik onay
alind1. (13.12.2023/583).

2.6. Verilerin degerlendirilmesi

Verilerin analizinde SPSS 24.0 paket
programi kullanildi.  Verilerin normal
dagilima  uygun olup olmadigini
belirleyebilmek i¢in Skewness ve Kurtosis
(+1.5-1.5) katsayilar1 kullanildi. Normallik
testi sonucunda verilerin normal dagilima
uygun olmadigi tespit edildi (Tabachnick ve
ark, 2013). Bu sebeple analizlerde
nonparametrik testler kullanildi.
Katilimcilarin sosyodemografik 6zellikleri
ve akiler ilag kullannom davranislarini
belirlemeye iliskin sorular ile Akilc1 Ilag
Kullanimi Olgegi puanlar arasinda farklar
Mann Withney U Testi ve Kruskal Wallis
Testi kullanilarak degerlendirildi.



Tanimlayic1 istatistikler;
ortalama, standart sapma ve ortanca
degerler ile Ozetlendi. Kabul edilen
istatistiksel anlamlilik degeri p<0.05’tir.

say1, yizde,

3. Bulgular
3.1. Sosyodemografik ozelliklerle ilgili
bulgular

Aragtirmaya katilan 632 6grencinin
sosyodemografik ozellikleri
incelendiginde, katilmecilarin ~ %30.1'1
Eczane Hizmetleri, %26.4'% Ik ve Acil
Yardim, %19u Cocuk Gelisimi, %16.5'1
Tibbi Dokiimantasyon ve Sekreterlik,
%4.1'i Is ve Ugrasi Terapisi ve %4'i

Asik

Optisyenlik programinda Ogrenim
gormektedir. Katilimcilarin %50.5'1 2. simf
ogrencisidir. Cinsiyet dagiliminda %77.1
kadin  olarak  belirlenmistir. ~ Sosyal
giivencesi olan &grencilerin orani %065,
gelir-gider dengesini esit  gordiigiini
belirtenlerin orani ise %80.1'dir. Yasaminin
biiyiik boliimiinii ilgede gegirenlerin orani
%48.9, Akdeniz Bolgesi'nde yasayanlarin
orani %38.9 olarak tespit edilmistir.
Anneleri ilkokul mezunu olan 6grencilerin
oran1 %47.8, babalar1 ilkokul mezunu olan
Ogrencilerin oran1 ise %35.3'tiir. Hekimler
tarafindan ilaclarla ilgili bilgi kaynagina
ulaganlarin oran1 %29.8'dir (Tablo 1).

Tablo 1. Saglik Hizmetleri MY O 6grencilerinin sosyodemografik dzellikleri

Degiskenler n %
Ogrenim gordiigii program

Tibbi Dokiimantasyon ve Sekreterlik 104 16.5
Cocuk Gelisimi 120 19.0
Eczane Hizmetleri 190 30.1
ilk ve Acil Yardim 167 26.4
Optisyenlik 25 4.0
Is ve Ugras1 Terapisi 26 41
Toplam 632 100.0
Ogrenim gordiigii stmf

1.Smf 313 49.5
2.Smif 319 50.5
Toplam 632 100.0
Cinsiyet

Kadin 487 77.1
Erkek 145 22.9
Toplam 632 100.0
Annenin egitim durumu

Okuryazar degil 51 8.1
Okuryazar 20 3.2
ilkokul mezunu 302 47.8
Ortaokul mezunu 148 234
Lise Mezunu 87 13.8
Yiiksekogretim Mezunu 24 3.8
Toplam 632 100.0
Babanin egitim durumu

Okuryazar degil 13 21
Okuryazar 11 1.7
ilkokul mezunu 223 35.3
Ortaokul mezunu 161 255
Lise Mezunu 180 28.5
Yiiksekogretim Mezunu 44 7.0
Toplam 632 100.0
Sosyal giivence durumu

Var 411 65.0
Yok 221 35.0
Toplam 632 100.0
Ailenin gelir diizeyi

Gelir giderden az 61 9.7
Gelir gidere esit 506 80.1
Gelir giderden fazla 65 10.3
Toplam 632 100,0
Yasamlarinin biiyiik boliimiinii gecirdikleri yerlesim birimi

il 217 34.3
ilge 309 48.9
Kasaba-Koy 106 16.8
Toplam 632 100.0
Yasamlarinin biiyiik boliimiinii gecirdikleri cografi bolge 47 74

199



Asik

Marmara Bolgesi 188 29.7
Ege Bolgesi 246 389
Akdeniz Bolgesi 11 1.7
Karadeniz bélgesi 62 9.8
I¢ Anadolu Bélgesi 60 9.5
Giineydogu Anadolu Bolgesi 18 2.8
Dogu Anadolu Bolgesi 632 100.0
Toplam

*{laclarla ilgili bilgi kaynaklarina ulasma

Yakin ¢cevremden 45 3.7
Doktordan 365 29.8
Ilag prospektiisiinden 234 19.1
Eczacidan 310 253
Internet 272 22.2
Toplam 1226 100.0

* Katilimeilar bu soruya birden fazla cevap vermistir.

diizenli
%49,2'si

%85'1 ilag

ise

Ogrencilerin
kullanmadigi,

hastalandiklarinda doktora bagvurdugunu
belirlendi (Tablo 2).

Tablo 2. Saglik Hizmetleri MYO o&grencilerinin saglik durumlarma ve hasta olduklarindaki

aligkanliklarina iliskin 6zellikler

Degiskenler n %
Diizenli ila¢ kullanim

Evet 95 15.0
Hayir 537 85.0
Toplam 632 100.0
*Hastalandiklarinda yapilan

Doktora giderim 506 49.2
Yakinlarimin tavsiyelerine uyarim 62 6.0
Hastaligimin gegmesini beklerim 185 18.0
Eczaneye giderim 65 6.3
Bitkisel tedavi uygularim 210 20.4
Toplam 1028 100.0

* Katihmecilar bu soruya birden fazla cevap vermistir.

3.2. Ila¢ Kkullanimmna iliskin tutum ve
davranislar ile ilgili bulgular
Ogrencilerin ilag kullanimina iligkin
ozellikleri Tablo 3° te yer almaktadir.
Ogrencilerin  %27,2'si hekim muayenesi
olmadan eczaneden ilag aldigi, ilag
kullananlari %70,9'u daha 6nce kullandig1
ve faydali oldugunu diisiindiigi ilact aldig1

saptand1. Ogrencilerin %35'i yakin tavsiyesi
ille ilag  kullandigi, 9%81,2'si  1ilaci
kullanmadan once ila¢g kullanim talimatini
okudugu bulundu. Arastirmaya katilanlarin
%76,9'u  hekimin  onerdigi  ilaglar
kullanilmas1 gereken siireden dnce biraktigi
ve %S3,7's1 ise hekimin 6nerdigi dozda ilag
kullanmadig1 saptandi.

Tablo 3. Saglik Hizmetleri MYO &grencilerinin ilag kullanimina iligkin 6zellikleri

Degiskenler n %
Hekime muayene olmadan eczaneden ila¢ alma durumu

Evet 172 27.2
Hayir 460 72.8
Toplam 632 100.0
*Hekime muayene olmadan ila¢ alma sebebi

Ekonomik sebepler (ilag katilim pay1, muayene ficreti vb.) 6 3.5
Hekime ulasmada giigliik 17 9.9
Hekimin istenilen ilac1 yazmamasi 3 1.7
Mlaci siirekli kullanma 24 14.0
Daha 6nce kullanilmig faydasi oldugu diisiiniilen ilac1 kullanma 122 70.9
Toplam 172 100.0
Yakin tavsiyesi (akraba, arkadas, komsu vb.) ila¢ kullanma durumu

Evet 221 35.0
Hayir 411 65.0
Toplam 632 100.0
ila¢ kullanmadan 6nce kullanma talimatim okuma durumu

Evet 513 81.2
Hayir 119 18.8
Toplam 632 100.0

Daha énce hekimin énerdigi ilaclar1 kullanilmasi gereken siireden 6nce birakma durumu
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Evet

Hay1r 486 76.9

Toplam 146 23.1
632 100.0

Daha 6nce hekimin 6nerdigi dozda ila¢ kullanma durumu

Evet 596 94.3

Hay1r 36 5.7

Toplam 632 100.0

Basinda (televizyon, radyo, gazete vb) reklam yapilan iiriinleri tedavi amaciyla kullanma

durumu

Hekime danigarak kullanirim 146 23.1

Eczaciya danisarak kullanirim 72 11.4

Kullanan tamidigima komsuma sorarim 25 4.0

Tanitimdaki bilgiler yeterlidir kimseye danismadan kullanirim 3 0.5

Kullanmam 386 61.1

Toplam 632 100.0

*n sayis1 6rneklem hacminin altindadir.

Ogrencilerin  %42.9’u evde bulunsun %70.9’u evde kullanilmayan/artmis veya
diye ilag yazdirdigimi ifade etmistir. yedek amagli ilag sakladigini belirtmistir.
Tablo 4. Saglik Hizmetleri MY O 6grencilerinin evde ila¢ bulundurma ve saklama ile ilgili 6zellikleri

Degiskenler n %
Evde bulunsun diye ila¢ yazdirma durumu
Evet 271 42.9
Hayir 361 57.1
Toplam 632 100.0
Evde kullamlmayan/artmis veya yedek amach saklanan ila¢/ilaclar varhg:
Evet 448 70.9
Hayir 184 29.1
Toplam 632 100.0
3.3. Akila ila¢ Kkullanimina iliskin ortalamalar1 36,12+4,79°dur. Ogrencilerin
bulgular %75’nin  akiler ilag  kullanimi  bilgi

Katilimcilarin -~ akiler  ilag  kullanim diizeyinin yeterli oldugu tespit edilmistir

Olgeginden  aldiklar1  toplam  puan (Tablo 5).
Tablo 5. Saglik Hizmetleri MYO &grencilerinin AIKO puan dagilimlari
AIKO Puanlan n %
34 158 25
>35 474 75
Toplam 632 100,0
*QOlgek Ort £SS=36,12+4,79. Ortanca=37,0.  Alt-Ust simir=14-42

Katilimeilarin 6grenim gordiigii program cografi bolge degiskenleri ile AIK bilgi
ile AIK bilgi diizeyleri arasinda istatistiksel diizeyleri arasinda istatistiksel olarak
olarak fark saptanmistir (p<0,05). Buna anlamli fark bulunmadi (p>0,05). Ilaclarla
gore, Eczane Hizmetleri programinda ilgili bilgi kaynaklarina ulasma sekli ile
O0grenim goren Ogrencilerin AIKO puan AIKO puan ortalamasi arasinda istatistiksek
ortalamalar1 Tibbi Dokiimantasyon ve olarak anlamli fark saptandi. Bu gore,
Sekreterlik programi dgrencilerinden daha ilaclarla ilgili bilgi kaynagina ilag
yuksek oldugu saptandi. Katilimcilarin prospektiisiinden ulasan 6grencilerin AIKO
ogrenim gordiigl sinif, cinsiyet, annenin ve puan ortalamasi bu bilgiyi yakin ¢evresi,
babanin egitim durumu, sosyal giivence, hekim, eczact ve internetten ulasan
ailenin gelir diizeyi, yasamlarinin biiytlik ogrencilerden daha ytiksek oldugu bulundu
bolimiinii  gecirdigi yerlesim birimi ve (Tablo 6).

yasamlarinin biiyiik bolimiinii gegirdikleri
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Tablo 6. Saglik Hizmetleri MYO 6grencilerinin AIKO skorlarinin sosyodemografik 6zelliklerine gére

karsilastirilmasi
]?egiskenler Min; maks Medyan X+SS Z/xz, p
Ogrenim gordiigii program
**T1bbi Dokiimantasyon ve Sekreterlik 18;42 36,00 34,98+5,37
Cocuk Geligimi 14;42 36,00 35,72+4,66
**Eczane Hizmetleri 20;42 37,50 36,87+3,80 v2=12,384
Ik ve Acil Yardim 15;42 38,00 36,14+5,52 p=0,030
Optisyenlik 23;42 37,00 36,20+4,25
Is ve Ugras1 Terapisi 21,42 38,00 36,8844,01
Ogrenim gordiigii simf _
1.Sif 18;42 37,00 36,31+4,56 Zp_:-é)ZSA'SG
2.Smif 14,42 37,00 35,94+5,00 '
Cinsiyet _
Kadin 15;42 37,00 36,48+4,33 Zp—:-OZ ’153197
Erkek 14,42 36,00 34,92+5,92 '
Annenin egitim durumu
Okuryazar degil 20;42 37,00 36,13+4,29
Okuryazar 25;42 36,00 35,35+4,36 2_
flkokul mezunu 14:42 37,00 36,21+4,86 1°=2,133
Ortaokul mezunu 20;42 37,00 35,92+4,97 p=0,741
Lise Mezunu 20;42 37,00 36,52+4,47
Yiiksekogretim Mezunu 20;42 36,50 35,41+5,35
Babanin egitim durumu
Okuryazar degil 20;40 36,00 34,69+5,28
Okuryazar 25;42 36,00 35,18+5,89 2
flkokul mezunu 14:42 37,00 36,20+4.63 1= 4,216
Ortaokul mezunu 15;42 37,00 35,60+5,43 p=0,510
Lise Mezunu 18;42 37,50 36,58+4,39
Yiiksekogretim Mezunu 21,42 38,00 36,43+4,11
Sosyal giivence durumu _
Var 15;42 37,00 36,25+4,80 Zp':'olfgse
Yok 14,42 37,00 35,89+4,77 '
Ailenin gelir diizeyi
Gelir giderden az 20;42 37,00 35,73+5,13 XZ: 2,352
Gelir gidere esit 15;42 37,00 36,29+4,62 p=0,308
Gelir giderden fazla 14;42 36,00 35,18+4,79
Yasamlarin biiyiik béliimiinii gecirdikleri yerlesim birimi
Il
flce 14:42 37,00 36,29+4.85 1%= 0,980
Kasaba-Koy 18;42 37,00 36,05+4,90 p=0,613
21,42 37,00 36,00+4,31
Yasamlarinin biiyiik boliimiinii gecirdikleri cografi bolge
Marmara Bolgesi
Ege Bolgesi 18;42 36,00 36,04+5,35
Akdeniz Bolgesi 20;42 37,00 36,35+4,78 2_
Karadeniz bolgesi 15;42 37,00 36,19+4,55 1= 2,660
i¢ Anadolu Bolgesi 25:41 38,00 36,18+4,49 p=0,850
Giineydogu Anadolu Bélgesi 14,42 37,00 35,53+4,83
Dogu Anadolu Bolgesi 19;42 37,00 35,91+4,97
20;42 37,50 35,83+6,29
Tlaglarla ilgili bilgi kaynaklarina ulasma
Yakin ¢cevremden
Evet 19;42 36,00 34,37+£5,24 Z=-2,874
Hayir 14,42 37,00 36,26+4,73 p=0,669
Doktordan
Evet 14,42 37,00 36,14+4,94 Z=-0,547
Hayir 18;42 37,00 36,10+4,58 p=0,584
Tlag prospektiisiinden
Evet 20;42 38,00 37,28+3,62 Z=-4,322
Hayir 1442 37,00 35,44+5.24 p=0,000
Eczacidan
Evet 20;42 37,00 36,29+4,42 Z=-0,189
Hayir 1442 37,00 35,96+5,11 p=0,850
Internet
Evet 18;42 37,00 36,17+4,23 Z=-1,125
Hayir 14;42 37,00 36,09+5,17 p=0,261
*Z: Mann Withney U testi, **xzzKruskaI Wallis Testi
Diizenli ilag kullananlar ile edilememistir (p>0,05). Ancak,
kullanmayanlar  arasinda AIK  bilgi hastalandiklarinda doktora bagvuranlar,

diizeyleri arasinda anlamli bir fark tespit
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hastaligin gegmesini bekleyenler ve bitkisel



tedavi uygulayanlar arasinda istatistiksel
olarak anlamli bir farklilik saptanmistir
(p<0,05). Bu baglamda, doktora basvuran
katilmeilarmm  AIK  bilgi  diizeyi puan
ortalamalarinin, basvurmayanlara  gore
istatistiksel olarak anlamli bir sekilde daha

Asik

yilksek oldugu belirlenmistir.  Ayrica,
hastaligin ge¢mesini  bekleyenlerin  ve
bitkisel tedavi uygulayanlarm AIK bilgi
diizeyi puan ortalamalarmin istatistiksel
olarak anlamli bir sekilde daha diisiik
oldugu gozlemlenmistir (Tablo 7).

Tablo 7. Saglik Hizmetleri MYO Ogrencilerinin AIKO skorlarinin saglik durumlarina ve hasta
olduklarindaki aliskanliklarina gére karsilagtirilmasi

Degiskenler Min; maks Medyan X+SS Z/XZ’ p

Diizenli ila¢ kullanim

Evet 20;42 38,00 36,69+4,57 Z=-1,597
Hayir 14,42 37,00 36,02+4,82 p=0,111
Hastalandiklarinda yapilan

Doktora Giderim

Evet 18;42 36,00 34,69+5,38 Z=-3,816
Hay1ir 14,42 37,00 36,48+4,56 p=0,000
Yakinlarimin tavsilerine uyarim

Evet 21,42 36,00 35,95+4,35 Z=-0,876
Hayir 1442 37,00 36,14+4,33 p=0,381

Hastaligimin gegmesini beklerim

Evet 18;42 37,00 35,41+5,24 Z=-2,103
Hayir 1442 37,00 36,42+4,56 p=0,048
Eczaneye giderim

Evet 21,42 37,00 36,50+4,33 Z=-0,490
Hayir 1442 37,00 36,08+4,84 p=0,624
Bitkisel tedavi uygularim

Evet 20;42 36,00 35,63+4,08 Z=-3,882
Hayir 14,42 38,00 36,37+5,09 p=0,000

*Z: Mann Withney U testi

Hekime muayene olmadan ilag alma, ilag
alma sebebi, ilact kullanmadan Once
kullanma talimatin1 okuma, daha Once
hekimin oOnerdigi 1ilaclar1 kullanilmasi
gereken stlireden once birakma ve daha 6nce
hekimin Onerdigi dozda ilag kullanma
durumlarma gére AIK bilgi diizeyleri
arasinda istatistiksel olarak anlamli fark
belirlenmemistir (p>0,05). Ancak, yakin
tavsiyesi ile ila¢g kullanma ve basinda
reklam yapilan iirinlerin tedavi amaciyla
kullanma durumlarmin AIK bilgi diizeyleri

arasinda istatistiksel olarak anlaml1 bir fark:
ortaya koymaktadir (p<0,05). Bu baglamda,
yakin tavsiyesi ile ila¢ kullanmayan
katilimeilarm, kullananlara gore AIK bilgi
diizeylerinin istatistiksel olarak daha
yiksek oldugu goriilmiistiir. Ayrica basinda
reklam1 yapilan {irlinlerin tedavi amaciyla
kullaniminda hekime ve eczaciya danisarak
kullananlar, kullanmayanlarin puan
ortalamalar1 tamidigima ve komsuma
sorarak kullanirim diyenlerden daha yiiksek
oldugu tespit edilmistir (Tablo 8).

Tablo 8. Saglik Hizmetleri MYO Ogrencilerinin AIKO skorlarmnin ilag kullanima gore karsilastirilmasi

Degiskenler Min; maks Medyan X+SS Z/X2y p
Hekime muayene olmadan eczaneden ila¢ alma durumu
Evet Z=-1,192
Hayir 18;42 36,00 35,71+5,10 p=0,233
14;42 37,00 36,28+4,66
Hekime muayene olmadan ila¢ alma sebebi
Ekonomik sebepler (ilag katilim pay1, muayene iicreti vb.) 18;42 36,00 33,14+8,00
Hekime ulasmada giigliik
Hekimin istenilen ilact yazmamasi 18;42 38,00 35,62+5,38 XZZ 5,924
Ilaci siirekli kullanma 15;42 36,00 34,05+6,27 p=0,205
Daha 6nce kullanilmis faydasi oldugu diistiniilen ilac1 kullanma 20;42 37,00 36,92+4,03
14,42 37,00 36,26+4,49
Yakin tavsiyesi (akraba, arkadas, komsu vb.) ila¢ kullanma
durumu Z=-3,542
Evet 15;42 36,00 35,26+5,19 p=0,000
Hay1r 1442 38,00 36,59+4,50
ila¢ kullanmadan énce kullanma talimatin1 okuma durumu 7=-1,843
Evet p=0,068
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Hayir 14,42 37,00 36,3844,48
19;42 36,00 35,04+5,84
Daha once hekimin dnerdigi ila¢lar1 kullanilmasi gereken
siireden dnce birakma durumu Z=-0,714
Evet 18;42 37,00 36,25+4,58 p=0,475
Hay1ir 14,42 37,00 35,71+5,40
Daha 6nce hekimin 6nerdigi dozda ila¢ kullanma durumu
Evet Z=-2,633
Hay1ir 14,42 37,00 36,29+4,59 p=0,231
15,42 35,50 33,3346,77
Basinda (televizyon, radyo, gazete vb) reklam yapilan
iiriinleri tedavi amaciyla kullanma durumu
**Hekime danigarak kullanirim 14,42 37,00 35,86+5,04
**Eczaciya danisarak kullanirim 20;42 36,00 35,88+4,80 X2= 17,159
**Kullanan tanidigima komsuma sorarim 15;42 33,00 32,44+7,07 p=0,002
Tanitimdaki bilgiler yeterlidir kimseye danismadan kullanirim 30;32 32,00 31,33+1,15
**Kullanmam
19;42 37,00 36,544+4,40

*Z: Mann Withney U testi, **XZ:KruskaI Wallis Testi

Evde bulundurulmasi amaciyla ilag
yazdirma ve evde kullanilmayan, artmis ya
da yedek amagl saklanan ilaglarin
bulunmas: durumu incelendiginde AIK

bilgi diizeyleri arasinda istatistiksel olarak
anlaml fark tespit edilmemistir (p>0,05)
(Tablo 9).

Tablo 9. Saglik Hizmetleri MYO &grencilerinin AIKO skorlarinin evde ilag bulundurma ve saklama ile

ilgili 6zelliklerine gore karsilastirilmasi

Degiskenler Min; maks Medyan X+SS Z/XZ’ p
Evde bulunsun diye ila¢ yazdirma durumu 7=.3169
Evet 14;42 36,00 35,47+5,14 p=1 600
Hay1r 19;42 38,00 36,62+4,45 !
Evde kullamlmayan/artmis veya yedek amach saklanan

ilag/ilaglar varh@ Z=-1,112
Evet 14,42 37,00 36,06+4,68 p=0,266
Hay1r 15;42 38,00 36,27+5,05

*Z: Mann Withney U testi

4. Tartisma
Bu ¢alismada Saglik Hizmetleri Meslek

Yiiksekokulu ogrencilerinin akiler ilag
kullanimina yonelik davraniglarini
etkileyen faktorlerin arastirilmasi

amaclanmistir. Katilimeilarin AIKO puan
ortalamast 36,12 + 4,79°dur. Yapilan
calismalarda  Ogrencilerin  AIKO  puan
ortalamalasinin 32,53+5,82 ve
34,02+5,12°dir (Kurt ve ark., 2020; Arslan
ve Ergiin, 2022) oldugu bildirilmektedir.
Mevcut calismada o6grencilerin %75 inin
AIK bilgi diizeyinin yeterli oldugu bulundu.
Akkaya ve Kogashh (2022)nin yaptigi
calismada, ogrencilerin  AIK  bilginin
diizeyinin %80.9, Arslan ve Ergii (2022)
calismasinda ise %55 oldugu
bildirilmektedir. Calisma  sonuglarimiz
Akkaya ve Kogash (2022) ile benzerlik
gosterirken Arslan ve Ergiin (2022)’iin
calismasindan farklilik gostermektedir. Bu
durum  Ggrencilerin sosyoekonomik
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durumu, okudugu bdliimler ve aile egitim
diizeyinden kaynaklandig1 diisiiniilebilir.
Yapilan calismada Ogrencilerin 6grenim
gordiigii sinif, cinsiyet, annenin ve babanin
egitim durumu, sosyal gilivence, ailenin
gelir diizeyi, yasamlarmin biiyiik bolimiinii
gecirdigl yerlesim birimi ve yasamlarinin
biiyiik boliimiinii gegirdigi cografik bolge
degiskenleri ile AIK bilgi diizeyleri benzer
bulundu. Literatiirde sosyo-demografik
degiskenlere gore akilci ilag kullanimi ile
ilgili farkli sonuglar rapor edilmektedir.
Literatiirde sinif degiskeni ile AIK bilgi
diizeyi arasinda fark oldugu (Aslan ve
ark.,2019; Arslan ve Ergiin, 2022). Akkaya
ve Kogasli (2022), Mutlu ve ark. (2023),
Ozkan ve Aca (2020), Soysal ve Sahin
(2020) vyaptiklar1 c¢alismalarda ise fark
olmadig1 bildirilmektedir. ~ Akkaya ve
Kocasli (2022), Arslan ve Ergiin 2022, Kurt
ve ark. (2020) cinsiyet degiskeninde
anlamli sonuglar tespit ederken Aslan ve



ark. (2019), Mutlu ve ark. (2023), Soysal ve
Sahin (2020), Ozkan ve Aca, (2020) U¢man
ve Uysal (2021) anlamsiz olarak rapor
etmistir. Arslan ve Ergiin (2022) baba
egitim diizeyinde fark tespit ederken anne
egitim diizeyinde etmemistir. Osemene Ve
Lamikanra (2012), Sengiil ve Akyil (2022)
yaptig1 calismada sosyal giivence durumu
AIKO arasinda anlamli bir fark tespit
etmistir. Demirtas ve ark. (2018), Cinar ve
Mercan (2020), Kuloglu ve ekici (2022)
yaptiklar1 ¢alismalarin sonucuna gore aile
gelir diizeyi degiskeni ile akilcl ilag
kullanim1 arasinda anlamli  bir fark
bulmustur. Yasamlarin1 biiyiikk bolimiini
gecirdigi bolge degiskenine gore U¢man ve
Uysal (2021), Cmar ve Mercan (2020)
istatistiksel olarak bir fark tespit etmistir.
Ogrencilerin ilaglarla ilgili bilgi kaynagina
ulagsmada en yiiksek oran doktorlardan
oldugu goriilse de istatistiksel olarak
anlamli farkin ilag prospektiislerinden
kaynaklandig1 goriilmiistiir. Saygili ve ark.
(2015) ¢alismasinda ilaglar hakkinda bilgiyi
en ¢ok hekim ve eczacidan ulastiklari
bildirilmektedir. ~ Ogrenciler  {izerinde
yapilan bir diger ¢calismada bilgi kaynagina
ulagmada ilag prospektiisiiniin yiizdesi %67
olarak tespit edilmistir (Yilmaz ve ark.,
2008). Ilaglarla ilgili bilgi kaynagma
ulagsmada eczacilar, hekimler, prospektiis

gibi  kaynaklarmm  kullanimi  subjektif
tercihlere ve  deneyimlere dayandig:
sOylenebilir. Ogrencilerin Ogrenim

gordiikleri fakiilte, yiliksekokul ve meslek
yiiksekokullarinda boliim ve programlara
gore akiler ilag kullanim durumlari ve puan
ortalamalarinda anlamli farkliliklar oldugu
goriilmiistiir (Karakurt ve ark., 2010; Aslan
ve ark., 2019). Tekeli ve Kiraz (2021) saglik
hizmetleri meslek yiiksekokulu
ogrencilerinde yaptiklar1 calismada Eczane
Hizmetlerinde 6grenim gdren dgrencilerin
akilct antibiyotik kullanim tutumlarinin
diger programlardaki 6grencilere gére daha
yuksek oldugunu tespit etmistir. Farkli bir
calismada Akkaya ve Kogashh (2022)
Hemsirelik ile Beslenme ve Diyetetik
boliimlerinde 6grenim gdren Ogrencilerin
akile1 ila¢ kullanimi konusundaki bilgi

Asik
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diizeylerinin sosyal alanlarda &grenim
goren Ogrencilere gore daha yiiksek
oldugunu rapor etmistir. Mevcut ¢alismada
Eczane Hizmetleri programinda 6grenim
goren ogrencilerin  AIKO toplam puan
ortalamalarinin, Tibbi Dokiimantasyon ve
Sekreterlik  programi  Ogrencilerinden
istatistiksel olarak daha yiiksek oldugu
bulundu. Eczane Hizmetleri mezunlarinin
en onemli sorumluluklar1 arasinda AIK
kurallarina gore doktorlar tarafindan
hastaya recete edilen ilaglarin uygun
dozlarinin, uygun kullanim seklinin ve
uygun kullanim siirelerinin hastaya dogru
sekilde aktarilmasidir. Yapilan ¢alismanin
sonuclart Eczane Hizmetleri programi
ogrencilerinin akilci ilag bilgi diizeylerinin
yiiksek oldugunu gdstermektedir. Bu durum
hem teorik hem de uygulama derslerinde
ilag bilgisi derslerinin Eczane Hizmetleri
program miifredatinda yer almast ile
aciklanabilir. Kurt ve digerleri (2020)
tarafindan yapilan aragtirmada, yiiksek
akilct ilag kullanimi puanina sahip olan
bireylerin  dilizenli  ilag  kullandig1
vurgulanmigtir.  Ancak, Demirtas ve
arkadaglarinin (2018) ¢alismasi, diizenli
ilag kullansalar bile bireylerin akilci ilag
kullanim diizeylerinin diisik oldugunu
ortaya koymustur. Benzer sekilde, Ozkan
ve Aca'nin (2020) ¢alismasinda da, diizenli
ilag kullanan bireylerde akilc1 ilag¢ kullanimi
bilgi diizeylerinin  diisik  oldugu
gbzlemlenmistir. Ancak, bu caligmada,
diizenli ilag kullananlar ile kullanmayanlar
arasinda akilci ilag kullanimi bilgi diizeyleri
benzer bulundu. Ancak, hastalandiklarinda
doktora basvuranlar, hastaligin ge¢mesini
bekleyenler ve bitkisel tedavi uygulayanlar
arasinda istatistiksel olarak anlamli bir
farklihik saptanmistir. Bireylerin  %49’u
hastalandiklarinda doktora basvurmaktadir.
Benzer sekilde hekime basvurmadan ilag
almayanlarin  AIK diizeylerinin yiiksek
oldugu Kurt ve ark. (2020) tarafindan
belirtilmistir. Tas (2021) tarafindan yapilan
caligmada ila¢ kullananlarinin sebep olarak
hekim Onerisini isaret ettigi oran1 %74
olarak ifade etmistir. Calismada
katilimeilarin 9%27.2'si, hekim muayenesi



olmadan eczaneden ila¢ aldigi bulundu.
Ekenler ve ark. (2016) yaptig1 calismada
%77.3 1 doktor tavsiyesi olmadan ilag
kullandigin1  belirtmistir.  Yapilan  bir
calismada c¢evre tavsiyesi ile ila¢ alanlar
%4.4 olarak tespit etmistir (Elmas ve ark.,
2020). Yilmaz ve ark. 2021 de yapmis
oldugu calismada muayene olmadan ilag
almam diyenlerin oranimmi %90.9 olarak

bulmustur. Bulut ve ark. (2023) yapmis
oldugu c¢alismada hekime muayene
olmadan eczaneden ilag almayanlarin

oranint %53.5 olarak vermistir. Ayrica
yapilan bu c¢alismada hekime muayene
olmadan ilag alma durumu degiskeni
incelendiginde alan ve almayanlar arasinda
anlamli bir fark olmadigi belirlenmistir.
Mevcut c¢alismada muayene olmadan
eczaneden ila¢ alanlarin; daha Once
kullanilmis ve faydasi oldugu diisiiniilen
ilact almayr (%70.9) sebep olarak
belirtmistir. Ancak sebepler arasinda
anlamli bir fark tespit edilememistir.
Yilmaz ve ark. (2021) ise ayni sebebin
ylizdesini 64.1 olarak  vermistir.
Aragtirmada yakin tavsiyesi ile ilag
kullanmayanlar %65 ini olusturmakta olup
istatistiksel olarak anlamli bir fark oldugu
saptanmistir. Yakin tavsiyesi ile ilag
kullanmayanlarin ortalamasi daha
yuksektir. Bu sonuca benzer Kilig 2020
yilinda yaptig1 calismada yakin tavsiyesi ile
ila¢ kullanmayanlarin oranit %81.0 olarak
belirlemis olup aralarinda istatistiksel
olarak bir iliski saptamistir. Yakin tavsiyesi
ile ilag kullanmayanlarin ortalamasi1 daha
yiiksektir. Yine farkli bir calismada Kurt ve
ark. 2020 bagkalarinin tavsiyesi ile ilag
kullanma ya da doktordan recete etmesini
isteme durumu  degerlendirildiginde
baskalarinin tavsiyesi ile ilag
kullanmayanlarin oran1 daha yiiksek olup
aralarinda anlamli bir fark tespit etmistir.

Bagkalarinin tavsiyesi ile ilag
kullanmayanlarin ortalamasi daha
yuksektir. Her ii¢ ¢alismada gorildiigi
tizere  yakin  tavsiyesi ile  ilag

kullanmayanlarin AIK prensiplerine uygun
davrandig diisiiniilebilir. Mevcut caligmada
ilag kullanmadan 6nce kullanma talimatini

Asik

206

okuyanlarin orant %81.2 dir. Karakurt ve
ark. (2010) yaptig1 arastirmada prospektiisii
okuyanlarin oranini %83.6 bulmustur. Ayni
sekilde Kaya ve ark. (2015) tarafindan bu
oran %90,6 olarak verilmistir. Mutlu ve ark.
(2023) i¢in prospektiis okumama oranini
%17.4°tir.  Kurt ve ark. (2020)
katilimcilarin ilag prospektiislerini okuma
durumlart arasinda anlamali bir fark
bulmustur. Bunun aksine bu ¢alismada ilag
kullanmadan once kullanma talimatini
okuyup okumama arasinda anlamli bir fark
yoktur. Daha 6nce hekimin 6nerdigi ilaglari
kullanmas1  gereken  slireden  Once
birakanlarin orant %76.9’dur. Ayrica bu
degiskenin istatiksel olarak anlamli bir fark1
yoktur. Altun ve ark. (2022) hekim veya
eczacinin onerdigi siirede ila¢ kullananlarin
oranmi  %69.3 olarak vermistir ve
istatistiksel olarak anlamli bir fark rapor
edilmemistir. Ugman ve Uysal (2021)
yaptig1 c¢alismada ilac1 Onceden birakma
degiskeninde anlamli bir fark tespit
etmislerdir. Kilig, (2020) calismasinda daha
once ilaclart hekimin 6nerdigi siireden 6nce
birakanlarda AIK bilgisi yeterli olanlar
birakmayanlara gore daha dusiiktiir ve
istatiksel olarak anlamlidir. Daha Once
hekimin 6nerdigi dozda ila¢ kullananlarin
orant %94.3 olup istatistiksel olarak
anlamsizdir. Kilig, (2020), onerilen dozda
ilag kullananlarm AIK bilgi diizeylerini
daha yiiksek bulmustur. Senel (2019)
ilaglar1 doktorun Onerdigi siire boyunca
kullananlarin ~ oranimm1  %53.8  olarak
vermistir.  Altun  ve ark. (2022)
caligmalarinda, hekimlere danismadan ilag
dozu degistirenlerin oranim1 %4.4 olarak
tespit etmislerdir. Karaman ve ark. (2019),
hemsirelik 6grencilerine yapmis olduklari
caligmada, ila¢ dozunda kendi kendine
degisiklik yapmayanlarin oranmi %78.5
bulmuglardir. Elmas ve ark. (2020)
arastirmasinda, ilact doktorun Onerdigi
dozda kullananlarin oran1 %82’dir. Mevcut
calisgmada, basinda reklami  yapilan
tirtinlerin tedavi amaciyla
kullanmayacaklarin1 ~ belirtenlerin ~ orani
%61.1°dir. Fakat bu degisken
incelendiginde basinda reklami yapilan



riinlerin tedavi amaciyla kullaniminda
hekime ve eczaciya danisarak kullananlar,
kullanmayanlarin ~ puan  ortalamalari,
tanidigima ve komsuma sorarak kullanirim
diyenlerden daha yiiksektir. Benzer bir
calismada Yilmaz ve ark. (2021), basinda
reklam yapilan {riinleri tedavi amaciyla
kullanmam diyenlerin  oranin1  %88.9
bulmustur. Bir diger ¢alismada ise Incesu,
(2017), basinda reklami yapilan triinleri
tedavi amaciyla alip kullananlarin oranini
%24 olarak belirtmistir. Elmas ve ark.
(2020) yaptig1 caligmada, basinda reklami
yapilan ilaglar tedavi amaciyla
kullananlarin oranin1 %2 olarak tespit
etmistir. Bu ¢alismada evde bulundurulmasi

amaciyla  ilag  yazdirma  degiskeni
incelendiginde ogrencilerin  AIK  bilgi
diizeyleri arasinda istatistiksel olarak

anlamli fark tespit edilmemistir. Bunun
aksine Kurt ve ark. (2020) de yapmis
oldugu calismada gerekli olabilecegi
diisiincesiyle hasta olmadan ilag yazdirma
durumu degiskeninde istatistiksel olarak
anlamli bir fark tespit etmis olup ilag
yazdirmayanlarin ortalamasi1 yazdiranlara
gore daha yiiksek oldugunu belirtmistir.
Yapilan ¢alismada %42.9'u, evde bulunsun
diye 1ila¢ yazdirdigini, katilimcilarin
%70,9'u evde kullanilmayan, artmis veya
yedek amagl ilag sakladiklarini belirtmistir.
Beggi ve Asik (2019) yaptiklar ¢alismada
gerekli olarak evde ila¢ bulunduranlarin
oranint  %84.25 olarak  bildirmistir.
Hatipoglu ve Ozyurt (2016) da yaptig
arastirmada  evinizde  kullanmadiginiz
artmis veya yedek amagli sakladiginiz ilag
bulunduranlarin oranim1 %85.5 bulmustur.
Bu sonuglar karsilagtirildiginda evde yedek
amacli ve evde bulundurulmasi amaciyla
ila¢ yazdirmanin yaygin bir davranis oldugu
gorilmiistiir.

5. Sonug
Arastirma sonuclarina gore, Saglik
Hizmetleri Meslek Yiiksekokulu

ogrencilerinin Akiler Ilag Kullanimi (AIK)
bilgi diizeyi incelenmis ve katilimcilarin
%75'inin bu konuda yeterli bilgiye sahip
oldugu belirlendi. Ancak, hala dortte birlik
bir oOgrenci grubunun bilgi diizeyinin
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yetersiz oldugu saptandi. Sosyodemografik
ozellikler, evde ila¢ bulundurma ve saklama
aliskanlklar1 gibi faktorlerin AIK bilgi
diizeyi tizerinde bir etkisi olmadig1 bulundu.
Ancak, Ogrencinin Ogrenim  gordigi
program, saglik durumu, hasta olduklarinda
aligkanliklar, ila¢g kullanim 6zellikleri ve
basinda reklami yapilan iiriinleri tedavi
amaciyla kullanma durumuna gore anlaml
farkliliklar gézlemlenmistir. Bu baglamda,
ogrencilerin AIK bilincinin artirilmasi ve
ilgili davraniglarinin  gelistirilmesi  i¢in
miifredatlarinda AIK ile ilgili derslerin
eklenmesi, seminerler ve konferanslar
diizenlenmesi  Onerilmektedir.  Yetersiz
bilgiye sahip olan 6grencilerin egitilmesi ile

birlikte toplumun bilinglendirilmesi ve
gereksiz ila¢  kullanimimin  azaltilmasi
onerilmektedir. Bu  yaklasimin, ilag

kullannm politikalarinin  daha etkili ve
strdiiriilebilir hale getirilmesine katki
saglayabilecegi diisiiniilmektedir.
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