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Ozet

Bu calisgmanin amaci, Akdeniz iklimi altinda yeni tesis edilen dev kral bitkisinde, sonbahar kapanis bi¢im tarihini
belirlemek ve bitkinin canlilik orani lizerine etkisini arastirmaktir. Deneme 2021-2022 yillar1 arasinda Ege
Universitesi Ziraat Fakiiltesi, Izmir, Tiirkiye'de yapilmistir. Calismada bitki materyali iizerinde 10'ar giin
araliklarla 8 farkli bigim tarihi (Kontrol-bigim yok, 15 Ekim, 25 Ekim, 5 Kasim, 15 Kasim, 25 Kasim, 5 Aralik ve
15 Aralik) test edilmistir. Calisma 8 tekerriirlii saks1 denemesi olarak tasarlanmistir. Sonuglar, yeni dikilmis dev
kral otu bitkisinde sonbahar bigim tarihlerinin canlilik orani {izerine énemli etkisinin oldugunu gostermistir. 5
Aralik ve 15 Aralik tarihlerinde yapilan bigimler en yiiksek bitki kaybina (37.5%) neden olmustur. Bu tarihlerde
yapilan bigimler takip eden mevsimdeki ot verimini de disiirmiistiir. Kig mevsimine yaklagan i¢im tarihleri,
bitkinin bir sonraki sezonda toparlanma stiresini uzatmistir.

Anahtar Kelimeler: Mevsim kapanis bigimi, dev kralotu, canlilik orani, ot verimi

The Effect of Autumn Harvests on Viability Rate of Newly Established Giant King
Grass (Pennisetum hybridum)

Abstract

The aim of this study is to determine the closing date of cutting for autumn and to investigate on the vitality rate
of newly established giant king grass under the Mediterranean climate. The experiment was carried out at Ege
University Faculty of Agriculture, Izmir, Turkey between 2021-2022. Eight different harvesting dates (Control-no
cut, 15 October, 25 October, 5 November, 15 November, 25 November, 5 December and 15 December) were
tested on the crop material at 10-day intervals in the study. The experiment was designed as a pot experiment with
8 replications. The results showed that the harvesting dates in autumn had a significant effect on the viability rate
of newly planted giant king grass. Harvest on 5 December and 15 December caused the highest plant loss (37.5%).
The cuttings made on these dates also reduced the herbage yield in the following season. The cutting dates
approaching the winter season prolonged the recovery period of the plant in the following season.

Keywords: Season closing date of cutting, giant king grass, viability rate, herbage yield
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1. Giris
Cok yillik yem  bitkilerinde
strdiiriilebilirligin ~ saglanmasi  adina

fotosentez (6ziimleme, asimilasyon) ve
bunun sonucu iiretilen madde (asimilant)
miktar1 son derece 6nemlidir (DZeletovi¢ ve
ark., 2022). Bu durum yaz mevsiminde
veya kis baslangicinda tiim aktif yaprak
kitlesinin ~ yok edilmesi  durumunda
tamamen degismektedir. Bitkinin gerek kis
mevsimini gegirmesi gerekse yazin kendini
toparlayabilmesi; organlarinda  depo
edilmis olan yedek (rezerve) besin
maddelerine baghdir (Bakir, 1985).

Cok yillik yem bitkilerinde besin
maddelerinin depolanma yeri bitki cinsine
gore degismekle birlikte, sap dipleri, kok
taci, rizom veya yumrularidir (Gengkan,
1983). Siirdiiriilebilirlik agisindan en
onemli husus bu besin maddelerinin bitki
tarafindan harcanmasi ile rezervlerin
depolanmasi ve bunlarin bitki biinyesinde
hangi donemlerde kullanildiginin
bilinmesidir (Azam, 2002). Bu donemler;
ilkbaharda bliylime baslangici,
kardeslenme, bi¢gmeyi takiben yeniden
bliylime, tohum olgunlastirma ve uyku
(dormancy) dénemleridir (Ozkan ve ark.,
2015). Bu donemlerde kullanilmak iizere
depo edilen besin maddeleri, ¢ok yillik yem
bitkilerinin potansiyel enerjisini
olusturmaktadir (Tiikel, 1989). S6z konusu
bitkiler bir taraftan besin maddesi imal
ederlerken, bir taraftan  harcamakta
(solunum, vb.), diger taraftan da gereksinim
fazlasini rezerve olarak depolamaktadirlar
(Ogden, 1980). Rezervlerin depolanmasi
giindiiz oldugu gibi, ozellikle gece
saatlerinde de ger¢eklesmektedir.

Cok yillik yem bitkilerinin ilk ekimi
(tohum) veya dikimi (¢elik, vb.) yapildiktan
sonra tohum veya vejetatif organlarina
depolanan besin maddelerini kullanarak
biiyiimeye baslamaktadirlar. Ik gelisme
sirasinda yeter derecede yaprak ylizeyi
(fotosentez alan1) meydana getirdikten
sonra rezerv tliketimleri sona ermekte ve
olusturulan besin maddeleri vejetatif
bliyimede  (yaprak, sap  olusumu)
harcanmakta, ancak bir kismi rezervlere
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gonderilerek depolanmaktadir (Browse ve
ark., 1984). Bitkiler hasat asamasina
ulastiklarinda  bigim  veya  otlatma
uygulanarak verim elde edilmekte ve
ardindan dongii tekrar baslamaktadir. Bu
dongiiniin say1si bitki cinsi, iklim, toprak ve
bakim islemlerine bagli olarak degiskenlik
gosterebilmektedir (Hazar ve Velibeyoglu,
2018 ve 2019; Hazar Kalonya, 2022).
Havalar serinlemeye basladiginda,
bir bagka ifadeyle kis soguklar1 baglamadan
birka¢ hafta Once, adeta kis hazirhig
yaparmiscasina ¢ok yillik yem bitkileri,
yeni vejetatif organ olusturmaktan ziyade,
besin maddelerini sap diplerine, kdklerine

ve diger organlarina hizla
depolamaktadirlar. Kis soguklar1 baslayip
sicakliklar  sifinrn  altina  diistiiglinde

fotosentez duraklamakta, bitkiler bu sefer
rezervlerini kullanarak solunum (enerji,
hayatta kalmak) ic¢in harcamaktadirlar.
Rezervlerin tiiketimi, havalarin 1sinmaya
baglamas1 ve bitkilerin yeni yaprak
olusturup fotosenteze baslayincaya kadar
devam etmektedir. Bu nedenle bitki cinsine
gore depolanan besin madde miktari,
atmosfer  sicakligi, rezerv tiiketimi
esnasinda  bitkilere uygulanan yanhs
islemler (bigme, otlatma, vb.), bitkilerin
hayatta  kalma sansint dogrudan
etkilemektedir (Kog, 1991).

Iste bu noktada, ¢ok yillik yem
bitkilerinin ki mevsimi baglamadan once,
diger bir ifadeyle sonbahar mevsimi
sonunda yapilacak son bi¢im zamani
(tarihi) biliyiik 6nem tasimaktadir. “Mevsim
Kapanis Bi¢gimi” olarak da isimlendirilen bu
bi¢im zamani, bitkilerin hayatta kalmasi ve
verim gli¢leri ilizerinde sonradan etkisini
gosteren kalici bir iz birakmaktadir (Ishii ve
ark., 1995; Rengsirikul ve ark., 2013; Giir
ve ark., 2015).

Jorgensen ve ark. (1997) ile Tudsri
ve ark. (2002) tarafindan Pakchong,
Bangkok ekolojik kosullarinda yiiriitiilen
bir ¢alismada, 5 farkli Napier otu genotipi
(yaygin Napier, Merkeron, cilice Napier,
Taiwan A25 ve Tangashima), kurak
mevsim kapanis tarihinde (10 Kasim ve 15
Ocak), 4 farkl yiikseklikten (0, 10, 20, 30
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cm) bigilerek, kuru madde (KM) verimi ve
yem kalitesi bakimindan incelenmistir.
Toprak istiinde kalan aniz miktar
yiikseldikge (0 cm’den 30 cm’ye) tiim
genotiplerin KM verimlerinin yiikseldigini
bildiren arastiricilar, geciken kapanis
zamani bi¢iminin uygulamasinin (6zellikle
dipten bi¢imler) takip eden mevsimde
yeniden  biiyiimeyi  olumsuz  yonde
etkiledigini  vurgulamiglardir.  Kapanis
bi¢im zamanini takip eden mevsimde [10
Kasim toplam 9 (4.03 t/ha), 15 Ocak toplam
3 bi¢gim (3.56 ttha KM)] bicim sayilar
azalmstir.

Wadi ve ark. (2004) tarafindan
ylriitiilen bir ¢alismada, yeni tesis edilen
dort Pennisetum tiirinde (Napier otu,
kralotu, melez Napier otu ve inci darisi)
bi¢im aralig1 (60 ve 90 giinde bir bigim) ve
bicim yiiksekliginin (0 ve 30 cm) KM
verimi ve kigt atlatma yetenekleri
incelenmistir. En yliksek yillik toplam
verim sirastyla 90 giinde bir ve 0 cm’den
bicilen kralotu, melez Napier otu, Napier
otu ve inci darisinda saptanmistir. En

Tablo 1. Arastirma yerinin bazi iklim 6zellikleri

yiiksek kis1 atlatma yetenegi ve yeniden
gelisen sap sayisi sirastyla kralotu, Napier
otu ve melez Napier otunda belirlenmis
olup, inci darisinda sifir bulunmustur.
Ayrica 30 cm’den bigilen bitkilerdeki
kiglama yetenegi, 0 cm’den bigilenlerden
daha yiiksek ol¢iilmiistiir. Bunun nedeni, 30
cm’den bicilen bitkilerdeki kardes ve
tomurcuk sayisi ile toplam yapisal olmayan
karbonhidrat  igeriginin, 0  cm’den
bicilenlere gore daha yiiksek olmasi
seklinde agiklanmustir.

Bu c¢alismanin amaci, Akdeniz
ikliminde yeni tesis edilen dev kralotu
bitkisine sonbahar mevsiminde uygulanan
bi¢im islemlerinin canlilik orami iizerine
etkisinin arastirilmasidir.

2. Materyal ve Yontem

Deneme, Temmuz 2021 ile Mayis
2022 tarihleri arasinda, Ege Universitesi
Ziraat Fakiiltesi Tarla Bitkileri Boliimii’niin
Bornova deneme tarlasinda yiiriitiilmiistiir.
Aragtirma yerinin bazi iklim o&zellikleri
Tablo 1°de sunulmustur.

Hava Sicakligi (°C) Yagis (mm)

Aylar 2021-22 Uzun Yillar 2021-22 Uzun Yillar

Ortalamasi Ortalamasi
Temmuz 30.6 28.3 1.3 2.1
Agustos 299 27.9 0.0 1.7
Eyliil 24.9 23.9 0.3 19.9
Ekim 18.7 191 27.9 43.2
Kasim 15.6 13.8 51.9 109.7
Aralik 11.2 105 178.3 137.9
Ocak 7.9 9.0 34.1 112.2
Subat 10 9.2 132.2 99.7
Mart 8.6 11.8 28.4 82.9
Nisan 17.7 16.1 18.4 46.4
Mayis 22.3 21.0 6.1 254
Ortalama/Toplam 17.9 17.3 478.9 681.1

Denemede kullanilan toprak; tinli-
kum yapisinda olup, kum oran1 %80.2, kil
orant %1.8, mil oran1 %18.0, toprak pH’s1
5.83 (orta asit), tuz %0.03 (tuzluluk
tehlikesi yok), organik madde %1.72
(humusga fakir), kirecin %0.82 (fakir),
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toplam azot %0.092 (orta), fosfor 2.54 ppm
(orta) ve potasyum 40 ppm (noksan),
kalsiyum 1300 ppm (fakir) olarak
saptanmistir (Kacar ve Katkat, 1999).
Calismada, dev kralotu bitkisi test materyali
olarak kullanilmigtir. Arastirmada, 8 farkli
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bicim zamani (tarihi) incelenmis olup;
bunlar; Kontrol (bi¢im yapilmayan), 15
Ekim, 25 Ekim, 5 Kasim, 15 Kasim, 25
Kasim, 5 Aralik ve 15 Aralik tarihlerinde
(10’ar giinliik bi¢im araliklar1) yapilan hasat
uygulamalaridir. Tek Faktorli Tesadif
Parselleri deneme desenine gore 8
tekerriirlii olarak diizenlenen ¢alismada 64
adet (8 x 8) saksi kullanmilmigtir. Celik
dikiminin yapilacagi saksilar hazirlandiktan
sonra dev kralotu anag¢ parselinden (24
Temmuz 2021) alinan saplar (¢cap ~2 cm)
dip kismindan itibaren tizerlerinde 4 bogum
kalacak sekilde keskin bir bigak yardimiyla
kesilmigtir. Hazirlanan ¢eliklerin  dip
kisimlar1 (en alttaki bogum), 2000 ppm’lik
IBA hormonuna 5 saniye daldirilmistir.
Yaklagik 5 saniye bekletildikten sonra
(alkoliin buharlagsmas1 igin), iki bogumu
toprak i¢inde kalacak sekilde nemli topraga
(%95 tarla kapasitesi) dikilmis (2 adet ¢elik)
ve toprak yanlardan elle sikigtirilmistir.
Dikimden 3 giin sonra saksilarin
sulanmasina baslanilmistir. Celik dikimden
yaklasik on giin sonra filizler goriilmeye
baslanmis, bir ay sonra da saksidaki ¢elik
sayist  bire  duslirilmiistiir.  Tekleme
isleminden bir hafta sonra dekara 15 kg N,
10 kg P20s ve 8 kg K20 hesabi iizerinden
giibre uygulamasi yapilmistir. Saksilardaki
nem orani, 2-3 giin araliklar ile taginabilir
nemolgerle dlglilmiis ve topraktaki su, tarla
kapasitesinin ~ %50’sinden  daha az
oldugunda ¢esme suyu ile sulama islemi
saglanmigtir. Saksida goriilen yabanci
otlarin timi elle sokiilmistiir. Sonbahar
hasat uygulamalarina 15 Ekim 2021
tarihinden itibaren baslanmis ve her 10
giinde bir olmak tizere 7 kez (15 Ekim, 25
Ekim, 5 Kasim, 15 Kasim, 25 Kasim, 5
Aralik ve 15 Aralik) tekrarlanmistir.
Bi¢imler, elle ve bag makas1 yardimiyla 4-5
cm aniz yliksekligi birakilarak yapilmistir.
Hasatlardan sonra saksilar dis ortamda
birakilarak, yore kosullarindaki  kis
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mevsimini (Aralik, Ocak, Subat, Mart
aylar1) gecirmesi beklenmistir. Aragtirmada
asagidaki Ozellikler incelenmistir:  Sap
sayis1 (adet/saks1): Her bir hasat zamaninda,
bicime baslamadan Once topraktan cikan
saplar (bitkiden c¢ikan saplar degil)
sayilmistir. Bitki boyu (cm): Hasattan once,
toprak seviyesinden itibaren bitkinin en iist
noktasinin  arasindaki mesafe cetvel
yardimiyla Olgiilmistiir. Kuru ot verimi
(g/saksi): 4-5 cm aniz yiiksekligi birakilarak
yapilan bi¢im sonrasi elde edilen yas otlar,
laboratuvar ortaminda sabit agirliga
ulagincaya kadar kurutulmus ve ardindan
tartilmistir.  Bitki kaybi1 (%): 1 Nisan
tarthinde siirgiin ¢ikaran saksi sayisi,
toplam  saks1  sayisina  oranlanarak
hesaplanmistir. Siirgiin sayisi (adet/saks1):
Havalarin  1sinmasina  paralel olarak
bitkilerden  ¢ikis  yapan  siirgiinler
gbzlenmis, 10 giinde bir (1 Nisan, 10 Nisan,
20 Nisan, 30 Nisan, 10 Mayis ve 20 May1s
2022) tiim saksilardaki filizler sayilmustir.
[lkbahar bitki boyu (cm): Yeniden
filizlenen bitkilerin 20 Mayis 2022°de
boylar1 Olgiilmiistiir. Ilkbahar kuru ot
verimleri (g/saksi): Verim tayini igin
yukarida belirtilen islem (20 Mayis 2022)
uygulanmigtir. Deneme sonucu elde edilen
veriler, varyans analizine tabi tutulmus
(Yurtsever, 1984) ve hesaplanan LSD (en
kiigiik onemli fark) degerine gore ilgili
tablodaki ortalamalar harflendirilmistir.
Bitki  kaybi degerlerine  varyansi
duraganlastirmak i¢in Arcsin doniigiimii
uygulanmistir.

3. Arastirma Bulgular

Akdeniz ikliminde yeni tesis edilen
dev kralotu bitkisine sonbahar mevsiminde
10’ar giin araliklarla uygulanan bi¢im
islemlerinin bazi 6zellikler tlizerine etkileri
asagidaki tablolarda (Tablo 2 ve 3)
sunulmustur.
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Tablo 2. Yeni tesis edilen dev kralotu bitkisinde sonbahar hasatlarinin bazi bitkisel dzellikler tizerine

etkisi
Bigim Sap sayisi Bitki boyu Kuru ot verimi Bitki kaybi (%)
tarihleri (adet/saks1) (cm) (g/saks1)
15 Ekim 2021 5.2 109 e 74 c od
25 Ekim 2021 55 119 ef 108 ¢ od
5 Kasim 2021 55 136 de 111c 125¢
15 Kasim 2021 5.3 139 cd 184 b 125¢
25 Kasim 2021 5.3 139 cd 185b 25.0b
5 Aralik 2021 54 154 bc 229 ab 375a
15 Aralik 2021 54 168 ab 248 a 375a
Kontrol 5.5 176 a - 0d
Ortalama 5.4 142 163 14
LSD (%1) oD - - -
Istatistiki analiz sonuglari, sap sayisi verimi Uzerinde sonbahar hasatlarinin
tizerinde sonbahar hasatlarinin  6nemli onemli etkisinin bulundugunu caligmada,

etkisinin bulunmadigini ortaya ¢ikarmistir.
Ortalama sap sayis1 5.4 adet/saks1 olarak
belirlenmistir. Varyans analiz sonuglari,
bitki boyu iizerinde sonbahar hasat
tarihlerinin ~ 6nemli  etkisi  oldugunu
gostermistir. En yliksek bitki boyu kontrol
yani bi¢im yapilmayan uygulamada 176 cm
olarak Ol¢iiliirken, onu istatistiki olarak ayn
gurupta yer alan 15 Aralik (168 cm) bigimi
takip etmistir. En diisiik bitki boyu ise 109
cm ile 15 Ekim bi¢iminde kaydedilirken,
onu istatistiki olarak ayni1 gurupta yer alan
25 Ekim (119 cm) bi¢imi izlemistir. Kuru ot

rakamsal olarak en yiiksek kuru ot verimi
248 g/saksi ile 15 Aralik, rakamsal olarak
en diisiik kuru ot verimi ise 74 g/saks1 ile 15
Ekim bi¢iminden elde edilmistir. Varyans
analiz sonuglari, ilkbahar sonunda (20
Mayis) saksilardaki bitki kaybi {izerine
sonbahar hasatlarinin  6nemli etkisinin
(Tablo 2) varoldugu ortaya ¢ikarmistir. En
yiiksek kayiplar %37.5 ile 5 Aralik ile 15
Aralik bigimlerinde, en diisiik kayiplar ise
%0 ile 15 Ekim, 25 Ekim, 5 Kasim
bicimlerinde ve kontrol yani bi¢im
yapilmayan bitkilerde kaydedilmistir.

Tablo 3. Sonbahar hasatlarinin ilkbahardaki siirgiin sayisi (adet/saksi), bitki boyu ve kuru ot verimine

etkisi
--------- [lkbahar mevsimindeki siirgiin sayis1 --------- Bitki  Kuru ot
Bigim 1 10 20 30 10 20 ort boyu verimi
tarihleri Nisan  Nisan Nisan  Nisan  Mayis  Mayis ' (cm) (g/saks1)
15 Ekim 15 24 2.9 5.0 8.6 11.8 54a 79 a 33a
25 EKim 11 3.4 3.9 55 7.4 9.1 51a 71 ab 3la
5 Kasim 0.9 15 1.6 4.3 6.3 9.5 4.0ab 53 abc 18 bc
15 Kasim 11 1.8 2.0 51 5.9 8.9 4.1ab 44 be 18 bc
25Kasim 1.0 1.9 2.3 3.4 51 8.6 3.7ab 36¢ 13 bc
S5 Aralik 0.9 1.1 14 2.1 3.9 6.0 2.6b 32¢c 1l1c
15 Aralik 04 0.8 1.0 2.1 3.8 6.3 2.4b 3lc 10c
Kontrol 2.9 3.5 3.9 4.9 7.5 10.6 55a 82 a 36 a
Ortalama 12D 20D 24CD 40C 6.0B 88 A - 53 21
LSD (%1) Giin: 1.7 Hasat zamani: 2.0 Giin x Hasat zamani: 6nemli degil ** **

Istatistiki analiz sonuglari, siirgiin
sayist lUzerinde sonbahar hasatlarinin ve
ilkbahar 6l¢tim gilinlerinin 6nemli etkisinin
bulundugunu, buna karsilik interaksiyonun
Oonemsiz oldugunu ortaya koymustur (Tablo
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3). Sonbahar hasadi ortalamasina gore
rakamsal olarak en yiiksek siirgiin sayis1 5.5
adet/saksi ile bicim yapilmayan (Kontrol),
en diigiik slirgiin sayis1 ise 2.4 adet/saks1 ile
15 Arallk  bigim  uygulamasindan
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kaydedilmistir. Her 10 giinde bir yapilan
sayim iglemlerinin degerlendirildigi giin
uygulamasi ortalamasina gore de; rakamsal
olarak en yiiksek siirgiin sayis1 8.8
adet/saks1 ile 20 Mayis, en disiik siirglin
sayist ise 1.2 adet/saks1 ile 1 Nisan
gbzleminden elde edilmistir. Varyans analiz
sonuclari, ilkbahar bitki boyu {izerinde
sonbahar hasat tarihlerinin 6nemli etkisinin
oldugunu gostermistir (Tablo 3). En yiiksek
bitki boyu kontrol yani bi¢im yapilmayan
uygulamada 82 cm olarak Olgiiliirken, onu
istatistiki olarak ayni gurupta yer alan 15
Ekim (79 cm), 25 Ekim (71 cm) ve 5 Kasim
(53 cm) bigimleri takip etmistir. En diisiik
bitki boyu ise 31 cmile 15 Aralik bigiminde
kaydedilirken, onu istatistiki olarak ayni
gurupta yer alan 5 Aralik (32 cm), 25 Kasim
(36 cm), 15 Kasim (44 cm) ve 5 Kasim (53
cm) bicimleri izlemistir. Analiz sonuglari
ilkbahar kuru ot verimi {izerinde sonbahar
hasatlarinin 6nemli etkisinin bulundugunu
gostermistir. En yliksek kuru ot verimi
aralarinda  istatistiki fark  olmaksizin
Kontrol (36 g/saksi1), 15 Ekim (33 g/saksi)
ve 25 Ekim (31 g/saks1i) bicim
uygulamasinda saptanmistir. Rakamsal
olarak en diisiik kuru ot verimi ise 10
g/sakst ile 15 Aralik  bi¢iminde
belirlenmistir.

4. Tartisma

24 Temmuz 2021°de saksilara
dikilen dev kralotu ¢elikleri, koklenmelerini
tamamlandiktan sonra uygulanan
giibreleme, sulama, vb. bakim islemleri
sayesinde biiyiimeye devam etmislerdir.
Veri toplamak amaciyla ilk olarak 15 Ekim
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tarihinde bigilmeye baslanan bitkiler, daha
sonra 10 giinde bir bigilerek (son bigim 15
Aralik 2021) kis mevsimine girmeleri
saglanmistir. Bu nedenle bitki boylarinin
kademeli olarak yiikseldigi kaydedilmistir.
Tablo 2’de goriildiigii gibi, ot verimini
saglayan bitkideki sap sayis1 degismezken,
boy degerleri ylikselmis, bu da kuru ot
veriminin  artmasina neden  olmustur.
Aragtirmada, bicim yapilmayan kontrol
uygulamasinda da en yiiksek boy degeri

Olclilmiistiir. Kontrol uygulamasi
bicilmeyip, kisa mevsimine tiimiiyle
girmesi istendiginden ot verimi

belirlenememistir. Beklendigi gibi iklim
kosullarinda paralel olarak (Tablo 1) ilk 4

bicimden sonra bitkiler yeni yaprak
olusturmuslardir. Biiylime davranisi
havalarin  sogumasina paralel olarak

azalmis, son iki hasat tarihinden sonra
bitkilerde ¢ok smirli bir yeni yaprak
olusumu goézlenmistir. Tropik kokenli bir
bitki olan dev kral otu hava sicaklig
10°C’nin  altma  distiigiinde  biiylime
gostermemekte,  kendini  dormansiye
sokmaktadir. Nitekim ¢alismamizda Aralik
ayt sonundan itibaren tiim bitkilerin
sarararak kurudugu ve dormansiye girdigi

belirlenmigtir. Dev kralotu gibi tropik
kokenli bitkiler havalarin sogumasina
paralel olarak sap ve yapraklarina

depoladiklar1 besin maddelerini kok ve kok
bogazina gondermektedirler. Bu durum
Sekil 1’de belirtilmistir. Kis mevsiminin
ortasinda tamamen kuruyan bitkinin hasad1
sorunsuz bir sekilde yapilabilir (Ozdogan
Cavdar ve Geren, 2023).
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Kuru saplar hasat
edilir, besinler
rizomda kalir.

Sekil 1. Cok yillik rizomlu bitkilerde mevsimlere gére mineral madde akist

Bitkilerin canlilik orani {izerine 5 ve
15 Aralik tarihlerinde yapilan bigimlerin en
yikici etkiye sahip oldugu anlasilmis, bitki
kayb1 %37.5 olarak saptanmistir (Tablo2).
Bu iki bi¢imden sonra ise 25 Kasim tarihli
hasat uygulamas1 %25’lik bir kayba neden
olmustur. 15 ve 25 Ekim big¢imleri ile
Kontrol uygulamasinda ise hi¢ bitki kayb1
(%0) yasanmamustir. S6z konusu bulgular,
yeni dikilmis dev kralotu bitkilerinin
yeterince koklenip, kis mevsiminden zarar
gérmemesi i¢in sonbahar mevsiminde en
ge¢ Ekim ay1 sonunda bicilmesi ya da hig
bigilmemesi gerektigini ortaya
koymaktadir. Zira Kasim ay1 ortasindan
sonra yapilan bicimler bitkilerin hayatta
kalmalarini riske sokmus, bitki kaybim
yiikseltmistir. 15-25 Kasim ile 5-15 Aralik
tarihlerinde yapilan bi¢imlerden sonra
havanin sogumasina paralel olarak bitkiler
yeterli  miktarda  yeni  yaprak-sap
olusturamamis, besin madde depolar
yeterince dolmadigi icin bitki kaybi
artmistir. Bazi  arastiricilar, Akdeniz
ikliminin egemen oldugu ydrelerde yeni
kurulmus dev kralotu plantasyonunda bitki
kaybinin  meydana  gelmemesi igin
sonbaharda hi¢ bi¢ilmeden kis mevsimine
girmesi gerektiginin altin1  ¢izmislerdir
(Geren ve ark, 2021; Ozdogan Cavdar ve
Geren, 2023). Calismamizin bir saksi
denemesi oldugu anmimsandiginda, kis
mevsiminde olusan diisiik sicakliklardan
bitkilerin daha fazla etkilenmis olabilecegi
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de akla gelmektedir. Calismaya konu olan
tarihlerde bigilen dev kralotu bitkileri kis
mevsimini atlattiktan sonra ilkbaharda
havalarin ve topragin isinmasina paralel
olarak yeniden stirgiin vermeye
baslamiglardir. ilk gézlem ve &lgiimlere 1
Nisan 2022 tarihinde baglanmis, 20 Mayis
tarihine kadar 10 giinde bir siirgiin sayilari
saptanmistir. Tablo 3 incelendiginde, 1
Nisan’dan 20 Mayis’a kadar yeni siirgiin
sayisinin, hava sicakliginin artisina paralel
olarak yiikseldigi saptanmistir. Ancak buna
ragmen 5 ve 15 Aralik ile 25 Kasimda
yapilan bi¢imlerin yeni mevsimdeki siirgiin
sayis1 lizerine olumsuz etki yaptig1 ve en
diisilk siirgiin  sayisina neden oldugu
belirlenmistir. 20 Mayis 2022 tarihinde
topluca yapilan bigimlerde ise yeni iiretim
mevsimi baglangicinda en yiiksek bitki
boyu ve kuru ot verimleri Kontrol, 15 ve 25
Ekim tarihlerinde yapilan bigimlerden
saglandig1 saptanmistir. S6z konusu bu
tarihlerde bigilen bitkilerin kis mevsimine
oldukca hazir olarak girmeleri ve
gecirmeleri verim unsurlarinin
yiikselmesine neden olmustur. Diger bigcim
tarihleri (5-15-25 Kasim, 5-15 Aralik)
soguk stresine maruz bitki kayiplarinin
yiikselmesine, toparlanma stiresinin
uzamasina ve sonu¢ olarak verimin
azalmasina neden oldugu sdylenebilir.
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5. Sonug¢

Dis ortam saksi denemesi seklinde
yiiriitiilen bu ¢alismada, 8 farkli bi¢im tarihi
(Kontrol-bigim yok, 15 Ekim, 25 Ekim, 5
Kasim, 15 Kasim, 25 Kasim, 5 Aralik ve 15
Aralik) test edilmistir. Akdeniz iklimin
hiikiim siirdiigli bolgede, celik dikimiyle
yeni tesis edilen dev kralotu bitkisinin kig
soguklarindan etkilenmemesi, ki
mevsimini kayipsiz olarak atlatabilmesi ve
ilkbaharda yeniden filizlenerek kisa siirede
siirglin  vermeye  baglayarak  verime
gecebilmesi icin en son Kasim ay1 basinda
bicilmesi ya da hi¢ bigilmeden kisa
sokulmasi dnerilebilir. Ancak bu tarihler o
yilin hava kosullarina ¢ok yakin bagh
bulundugundan bu tip denemelerin farkli
lokasyonlarda yapilmast gerektigi
kanaatine varilmistir.

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 c¢alisma icin

herhangi bir ¢ikar catismasit olmadigini
beyan etmektedir.
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Ozet

Serbetci otu (Humulus lupulus L.) 6nemli miktarda polifenol igerdiginden dolayr hayvan sagligina, verimine ve
kalitesine katki saglar. Ayrica, fenolik bilesikler silajda fermantasyonu tesvik ederek silaja aromatik bir tat verir
ve silajin lezzetliligini arttirir. Bu c¢aligmada, serbetgi otu silajinin fitoterapik ozelliklerinin belirlenmesi
amaclanmistir. Calismada iki cesit serbet¢i otunun (Brewers Gold ve Aroma) bes farkli yas grubu (3, 5, 10, 15 ve
20) incelenmistir. Hasat edilen serbetci otunun kozasi bira yapiminda degerlendirilirken, geri kalan kisimlari ise
genellikle atilmaktadir. Bu nedenle bitkinin kozasi diginda kalan aksamlar1 silaj materyali olarak kullanilmistir.
Bitki ornekleri 2 cm biiyiikliigiinde pargalanarak 4 tekerriirlii olarak 2 kg'lik vakumlu posetlere sikistirilip,
agizlar1 hava almayacak sekilde kapatilmistir. Daha sonra drnekler 25+2 °C'de 45 giin siireyle fermantasyona
birakilmistir. Silaj 6rneklerinde; toplam alkaloit (TA), kondanse tanen (KT), toplam fenolik (TFN), toplam
flavonoid (TFL) ve radikal kovucu aktivite (DPPH) icerikleri incelenmistir. En diisiik TA Aroma ¢esidinin 5 yas
(%3.29) ve 20 (%3.31) yas gruplarinda belirlenmistir. Serbet¢i otu silajlarinin KT igerigi %1.48-5.26 arasinda
degismistir. En yiiksek TFN igerigi Brewers Gold ¢esidinin 15 (39.08 mg GA g™h) ve 20 yas (36.78 mg GA gl
gruplarinda belirlenmistir. Silajlarin TFL ve DPPH igerikleri ise sirastyla 2.27-4.87 mg QE g™ ve %57.67-77.02
arasinda degigmistir. Sonug¢ olarak, serbet¢ci otuna ait tiim silajlarin incelenen ozellikler bakimindan silo
materyali olarak degerlendirilebilecegi ve ayrica, hayvan sagligi, verimi ve kalitesi bakimindan yeterli olduklart
tespit edilmistir.

Anahtar Kelimeler: Serbetci otu, ¢esit, yas, silaj, fitoterapi

Phytotherapic Traits of Hop (Humulus lupulus L.) Silages

Abstract

A hop (Humulus lupulus L.) contributes to animal health, yield and quality due to contains a significant amount
of polyphenols. Besides, phenolic compounds promote fermentation in the silage, giving the silage an aromatic
taste and increasing the palatability of the silage. In this study, it was aimed to determine the phytotherapic traits
of hop silages. Five different age groups (3, 5, 10, 15, and 20) of two types of hops (Brewers Gold and Aroma)
were examined in the study. The boll of the harvested plant is used for brewing, while the rest is usually
discarded. For this reason, parts of the plant other than the boll were used as silage material. Plant samples were
chopped to size 2 cm, and as four replication ensiled in 2 kg plastic jars as sole and mixtures. The samples were
taken fermentation at 2542 °C during the 45 days. In this study, total alkaloid (TA), condensed tannin (CT), total
phenolic (TP), total flavonoid (TF), and Free radical scavenging activity (DPPH) contents of silages were
determined. The lowest TA content was determined in the 5 (3.29%) and 20 (3.31%) age groups of the Aroma
variety. The CT content of hop silages was ranged between 1.48-5.26%. The highest TP content was determined
in the 15 (39.08 mg GA g™) and 20 (36.78 mg GA g*) age groups of Brewers Gold variety. The TF and DPPH
contents were ranged between 2.27-4.87 mg QE g™ and 57.67-77.02%, respectively. As a result, it has been
determined that all hop silages can be evaluated as a silo material, and also, they are sufficient in terms of animal
health, yield, and quality in terms of the properties examined.

Keywords: Hop, variety, age, silage, phytotherapy
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1. Giris

Serbet¢i otunun Tiirkiye’de tarimi
yalnizca Bilecik ilinin Pazaryeri ilgesinde
yapilmaktadir. Iliman ekolojileri seven
bitki, ortalama 7.5 metreye kadar uzar ve
sartlmast i¢in yiiksek direk ve aralarina
gerilmis tellere ihtiya¢ duyar. Bitkinin sap
ve yaprak gibi kullanilmayan kisimlari bira

iiretiminde kullanilan kozalardan ¢ok daha
fazladir. Kozalar bitkinin yaklagik olarak
%20’sini  olustururken, kullanilmayan
aksam ise %80 civarindadir. lde 3200 da
alandan 1860 ton serbet¢i otu kozasi elde
edilirken (Anonim, 2021), 7440 ton ot ise
atilmaktadir.

hasat

tarladan
edildikten sonra kozalarinin ayrilmasi igin

Serbet¢i  otu
fabrikaya  gotiriilmektedir.  Fabrikada
kozasi1 ayrilan bitkinin geri kalan kisimlari
ise koza ayirma makinesinden ¢ok kiigiik
pargaciklar halinde disar1 atilmaktadir. Bu
nedenle bitkinin geri kalan kisimlarinin
silaj yapilarak saklanmasi kuru ota gore
daha uygundur. Nitekim silaj yapmak i¢in
bitkilerin c¢ok kiiclik parcalara ayrilmasi
gerekmektedir. Bu sayede hayvanlar
bitkiyi rahat¢a tiiketebilirken, bitkinin
sikistirma islemi de daha kolay olacaktir.
Bitkinin silaj olarak degerlendirilmesi yesil
yem zincirinin kirilldigi kis doneminde
hayvanlara taze ot imkani da sunacaktir.
Ayrica, serbetci otu icermis oldugu fenolik
bilesikler sayesinde silajda fermantasyonu
tesvik ederken, silaja aromatik bir tat verir
ve silajin lezzetliligini de arttinir (Al-
Mamun ve ark., 2011).

Son arastirmalar bitkilerde bulunan
sekonder matabolitler ve bu matabolitlerin
hayvan verimi, sagligi ve kalitesi {lizerine
olmustur. Serbetei otu sekonder
matabolitler agisindan (fenolik, flavanoid,
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tanen, vb.) zengin bir bitkidir. Bu bilesikler
hem rumen sagligi hem de hayvansal
iretim agisindan 6nem ihtiva etmektedir
(Rochfort ve ark., 2008; Patra ve ark.,
2016; Lee ve ark., 2017). Dohi ve ark.
(1997) fenolik bilesikler igeren bitkiler ile
beslenen hayvanlarda yem tiiketiminin
artti@ini, bunun da hayvansal verim ve
kaliteye olumlu yansidigini bildirmiglerdir.
Diger taraftan flavonoidler ile fenolik
bilesikler antioksidan ve antimikrobiyal
ozellikleri ile ruminant hayvanlarda
sigkinlik ve asidoz gibi beslenme
bozukluklarini kontrol altina alirlar (Santos
Neto ve ark., 2009; Frozza ve ark., 2013;
Seradj ve ark., 2014; Paula ve ark., 2016).
Diger taraftan serbet¢i otu  dogal
antibiyotik olarak da islevsel gorev
istlenmektedir. Bu durum disaridan
sentetik antibiyotik kullanilmasini
siirlandirirken, hayvan sagligi, kalitest,
verimi acisindan Onem arz etmektedir.
Nitekim hayvan beslemede disaridan
destekli antibiyotik kullanim1 2006 yilinda
siirlandirilmis  ve  sekonder metabolit
iceren Ditkiler dogal antibiyotik olarak
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alternatif rol tustlenmistir (Kowalczyk ve
ark., 2013). Yukaridaki agiklamalar 15181
altinda bu ¢alismada, serbet¢i otunun farkli
yas ve cesitlerine ait silajlarinin fitoterapik
Ozelliklerinin belirlenmesi hedeflenmistir.

2. Materyal ve Yontem

Calismada materyal olarak serbetci
otu (Humulus lupulus L.)’nun “Brewers
Gold” ve “Aroma” ¢esitlerinin 3, 5, 10, 15
ve 20 yaslarina ait bitkisel materyalleri
kullanilmistir. Serbetci otu Agustos-Eyliil
aylar1 igerisinde hasat edilmektedir. Hasat
edilen bitkinin kozasi bira yapiminda
degerlendirilirken, geri kalan kisimlar1 ise
genellikle atilmaktadir. Dolayisiyla ¢iftei
sartlarinda  yetistirilen  bitkinin  hasat
edilmesini takiben kozadan geri kalan
kisimlar1 alinarak Bilecik Seyh Edebali
Universitesi Tarimsal Uygulama  ve
Arastirma arazisinde bulunan laboratuvara
getirilmistir. Daha sonra bitki 6rnekleri 4
tekerriir olarak 2 kg'lik vakumlu posetlere
sikistirilip, agizlart hava almayacak sekilde
kapatilmistir.  Silajlar, 25+2  °C'de
laboratuvar kosullarinda 45 giin siireyle
fermantasyona birakilmistir. Fermantsayon
donemi sonrasinda agilan ve kurutularak
ogiitiilen orneklerde asagida belirtilen
analizler yapilmistir.

Toplam alkaloit analizi

Orneklerin toplam alkaloit
icerikleri  INEN  (2005) metodunun
modifiye edilmesi ile belirlenmistir. Buna
gore 0.2 g ornek tizerine 1.2 g Al,O3 ilave
edilerek ve toz elde edilene kadar
kanistirllmistir. Toz karistma 1 ml KOH
(150.4 g I'") ilave edilip, homojen kivam
alincaya kadar kanstirilmistir. Karigim
santrifiij tlipline alinarak iizerine 6 ml
kloroform ilave edilmis ve 5 dakika
boyunca 3000 g santrifiij edilmistir.
Stiziintii  filtre yardimi ile cam sisede
toplanmistir. Kloroform, santrifiijleme ve
stiziintii toplama islemi en az 10 kez
tekrarlanmistir. Ekstraktta alkaloit
kalmayincaya kadar 30°C’de (1 ml kalana
kadar) buharlagtirilmistir. Alkaloit
miktarini analiz etmek i¢in 5 ml NaOH
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(0.40 g I'Y) ve 2 damla metil kirmizi
indikator ilave edilip, 0.01 ml siilfiirik asit
ile titre edilmistir. Toplam alkaloit miktari
g 100 g*' olarak asagidaki formiile gore
hesaplanmistir. TA = 0.248*% V/ 06rnek

agirhig (g).

Kondanse tanen analizi

Ogiitillerek toz haline getirilmis
olan 0.01 gr 6rnek iizerine 6 ml tanen
coOzeltisi eklenmis ve bir tiipe konularak
vortexte karistirtlmistir. Kaynar suda 1 saat
bekletilen  6rnekler, kaynar  sudan
cikarildiktan sonra 1 saat 100 °C de
tutulmustur. Soguyan ornekler
spektrofotometre  cihazinda 550 nm
absorbans degerinde okunmustur (Bate-
Smith, 1975). Kondanse tanenler agagidaki
formiil araciligiyla hesaplanmustir:
Absorbans (550 nm x 156.5 x seyreltme
faktorii)/ Kuru agirlik (%).

Toplam flavonoid analizi

Quercetin stok ¢ozeltisi 200 mg Lt
konsantrasyonda  hazirlanmis ve bu
konsantrasyondan seyreltme ile bes farkli
konsantrasyon elde edilmistir. Bitkilerin
ekstraktlart (1 ml) aym miktarda %2'lik
AlCl; ile karistirilarak oda kosullarinda 10
dakika  bekletilmis  ve  numuneler
spektrofotometre cihazinda 415 nm'de
absorbans degerinde okunmustur. Ayni
islemler standart Quercetin i¢in de
yapilarak oOrneklerin flavonoid igerikleri
Quercetin esdegeri (mg QE g*) olarak
hesaplanmistir (Arvouet-Grand ve ark.,
1994).

Toplam fenolik analizi

Ekstraktlarin toplam fenolik igerigi
Folin-Ciocalteu Reaktifi (FCR) Singleton
ve ark. (1999)nin  metoduna  gore
uyarlanmigtir.  Calisma  i¢in  Ornek
cozeltilerden 0.2 ml alinmis ve iizerine 9
ml distile su ilave edildikten sonra 0.2 ml
Folin-Ciocalteu eklenerek 3 dk beklemeye
birakilmistir. Son olarak 0.6 ml sodyum
karbon (NayCO3) (%20) eklenerek toplam
hacim 10 ml olacak sekilde ayarlanmistir.
Oda sicakliginda 2 saat karanlikta inkiibe
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ettikten sonra spektrofotometre araciligi ile
760 nm absorbans degerinde okunmustur.
Standart kalibrasyon egrisi olusturmada saf
su'da ¢Oziilmiis gallik asit kullanilmistir.
Gallik asitten ana stok olarak 0.1 mg ml™
hazirlanarak seyreltme ile yedi farkli
konsantrasyon elde edilmistir. Kontrol i¢in
ornek ¢ozeltisi kadar (0.2 ml) saf su ilave
edilmistir. Gallik asit standart grafigine
gore tim bitki ekstraktlarindaki toplam
fenolik madde miktari mg gallik asit
esdegeri (GAE) g' ekstrakt olarak
hesaplanmustir.

Radikal kovucu aktivite (DPPH) analizi
Serbest radikal aktiviteleri bilinen
bir radikal olan 2,2-difenil-1-pikrilhidrazil
(DPPH) serbest radikali kullanilarak
belirlenmistir (Gezer ve ark., 2006). DPPH
radikali siipiiriicii aktivite tayini i¢in 4 mg

DPPH, 100 ml metanol igerisinde
¢oziilerek derisim hazirlanmistir.
Ekstraklardan ana stoktan farkli

konsantrasyonlarda seyreltmeler
yaptlmistir. Her bir 6rnek i¢in 3.2 ml
DPPH radikali ve farkl
konsantrasyonlardaki ekstrakt
¢ozeltilerinden 200 pl ilave edilmistir. Oda
sicakliginda 30 dk karanlikta inkiibe
edildikten sonra spetrofotometre cihazinda
517 nm’de absorbans degerinde okuma
yapilmistir. Standart olarak askorbik asit
ve biitillenmis hidroksi toluen (BHT)
kullanilmistir. Kontrol i¢cin deney tiipline
ekstrakt ¢ozelti miktar1 kadar Ornek
¢Oziiciisii ilave edilmistir. DPPH radikali
supuricu %’sinin belirlenmesinde
asagidaki formiil kullanilmistir.

% DPPH radikal siipiiriicii aktivitesi=
[(Akontrol-Aekstrak) /Akontrol] x 100.

Tablo 1. Serbet¢i otu silajlarinin toplam alkaloit icerigi

Elde edilen sonuclar MSTAT-C
istatistik paket programi kullanilarak,
Boliinmiis Parseller Deneme Desenine
gore analiz edilmistir. Ana parsellerde cesit
alt parsellerde ise yas gruplar1 yer almistir.
Farkliliklarin ~ karsilagtirmasinda Duncan
coklu testi kullanilmistir.

3. Bulgular ve Tartisma

Tablo 1°de serbetci otunun farkl
¢esit ve yaslarmin silajlaria ait toplam
alkaloit igerikleri verilmistir. Toplam
alkaloit icerigi tlizerinde yas gruplarinin
etkisi ile yas x ¢esit interaksiyonu dnemli
(p<0.05; p<0.01), cesitler ise Onemsiz
olmustur  (Tablo 1). Yas  cesit
interaksiyonunda  serbet¢ci otunda en
yiilksek toplam alkaloit igerigi Brewers
Gold c¢esidinde 20 yas grubunda (%5.33),
en disik ise Aroma c¢esidinin 5 yas
(%3.29) ve 20 (%3.31) yas gruplarinda
belirlenmistir. Yas ortalamalarinda 5 yas
grubu diger yas gruplarindan daha diisiik
alkaloit icerigine sahip olmustur. Brewers
Gold ve Aroma ¢esitlerinin ortalama
toplam alkalolit igerikleri sirastyla %3.99
ve %3.61 olmustur (Tablo 1). Yemlerin
alkaloit miktarinin  bilinmesi, yemin
kalitesi ve hayvanlarin yemi tercih etmesi

agisindan ¢ok Onemlidir. Yemlerdeki
yiiksek alkaloitler hayvanlarda
zehirlenmeye neden olmaktadir. Bu

nedenle, yemlerde alkaloit iceriginin diigiik
olmasi istenir. Okafor ve ark. (2020),
serbetci otunun alkaloit igeriginin %4.0
oldugunu bildirmistir. Mevcut calismada
ile so6z konusu arastiricilarin  bulgulari
arasindaki farkliliklar cevre, yas, bitki
aksami, genotip ve uygulanan Kkiiltiirel
islemlerden kaynaklanmis olabilir.

Toplam alkaloit”

Yas gruplan Brewers Gold Aroma Ortalama”™
3 3.88 bc 4170 402 AB
5 3.44 hc 3.29¢ 3.36B
10 3.68 bc 3.42 bc 3.55 AB
15 3.62 bc 3.88 bc 3.75 AB
20 5.33a 3.31c 432 A
Ortalama 3.99 3.61

*: p<0.05; **: p<0.01. Ayni siitunda ayn1 harfle gosterilen ortalamalar arasinda fark yoktur.
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Serbet¢ci otunun farkli ¢esit ve
yaslarinin silajlarinda belirlenen kondanse
tanen igerigi Tablo 2’de verilmistir. Buna
gore, serbetci otunun kondanse tanen
igerigi lizerine yas gruplar1 ve cesitlerin
etkisi ile yas x gesit interaksiyonu c¢ok
onemli  (p<0.01) (Tablo 2). Ikili
interaksiyonda kondanse tanen igerigi en
yiiksek %5.26 ile Brewers Gold ¢esidinin
15, en diisiik ise Aroma ¢esidinin %1.61 ile
3 yas ve %1.48 ile 10 yas gruplarinda
belirlenmistir. Yas grubu ortalamalarinda
15 (%3.99), cesitlerde ise Brewers Gold
(%3.16) diger islemlere gore yiiksek
kondanse tanen sergilemislerdir. Kumar ve
Singh (1984), yemlerdeki yiiksek tanen
iceriginin ruminantlarda protein sindirimi

ile mikrobiyal ve enzim aktivitelerini
olumsuz etkiledigini belirtmislerdir. Onal
Asc1 ve Acar (2018) ise diisiik kondanse
tanen igeren yemlerin siitiin  protein
icerigine  dogrudan  etkisi  oldugunu
belirtmiglerdir. Ayrica kondanse tanenler
hayvanlarda i¢  parazitlerin  etkisini
azaltarak verimliligi artirmaktadir (Liischer
ve ark., 2016). Ote yandan, kondanse
tanenler sera gazi emisyonunu azaltmada
yardimc1  olmaktadir (Martin ve ark.,
2016). Buna gore, yemdeki kondanse tanen
icerigi  %3'0l  ge¢memelidir. Mevcut
calismada, Brewers Gold ¢esidinin 15 yas
grubu disinda kalan silajlarin kondanse
tanen icerikleri bu degerin altinda olmustur
(Tablo 2).

Tablo 2. Serbetgi otu silajlarinin kondanse tanen igerigi

Kondanse tanen”

Yas gruplan

Brewers Gold Aroma Ortalama**
3 281b 1.61d 221B
5 2.53 bc 1.84cd 2.18B
10 2.35 bc 1.48d 1.92B
15 5.26 a 2.72b 3.99A
20 2.85b 2.37 bc 2.61B
Ortalama** 3.16 A 2.00B
*: p<0.05; **: p<0.01. Ayni siitunda ayn1 harfle gosterilen ortalamalar arasinda fark yoktur.
Serbetci otunun farkli yas gruplar (flavonoidler, fenolik, vb.) agisindan
ve c¢esitlerinden elde edilen silajlarinin oldukca  zengindir. Bu  bilesikler

toplam fenolik igerikleri Tablo 3’de
verilmistir. Toplam fenolik igerigi tizerinde
yas gruplar1 ve gesitlerin etkisi ile yas x
cesit interaksiyonu istatistiksel olarak %1
ihtimal seviyesinde onemli olmustur. ikili
interaksiyona gore en yiiksek toplam
fenolik icerigi Brewers Gold ¢esidinin
39.08 mg GA g ile 15 ve 36.78 mg GA
gt ile 20 yas gruplarinda, en diisiik ise
10.30 mg GA g* ile Aroma gesidinin 10
yas grubunda olmustur. Brewers Gold,
Aroma ¢esidine, 5, 15 ve 20 yas gruplar
da 3 ve 10 yas grubuna gore daha yiiksek
toplam fenolik igermistir (Tablo 3).
Serbet¢i otu gibi tibbi 6zellik gosteren
bitkiler sekonder metabolitler
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antioksidan, antimikrobiyal ve antialerjik
ozellik gosterirler. Bu icerikler hayvanlarin
rumen morfolojisinin saglikli bir sekilde
caligmasina katki sunar ve farkli stres
kosullara kars1 direng sergilemesine
yardime1 olurlar (Robbins, 2003; Rochfort
ve ark., 2008; Patra ve ark., 2016; Lee ve
ark., 2017). Ayrica fenolik madde iceren
yemler ile beslenen hayvanlardan elde
edilen driinlerin verim ve Kkalitesi de
artmaktadir (O’Connell ve Fox, 20014;
Kuhnen ve ark., 2014). Aline ve ark.
(2020) serbet¢i otunun toplam fenolik
iceriginin 33.93 mg GAE g‘1 oldugunu
bildirmistir.
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Tablo 3. Serbetci otu silajlarinin toplam fenolik icerigi

Toplam fenolik™

Yas gruplan Brewers Gold Aroma Ortalama™
3 16.51 f 24.08 cd 20.30 B
5 26.11c 22.05 de 24.08 AB
10 29.76 b 10.30 g 20.03 B
15 39.08 a 19.49 ef 29.29 A
20 36.78 a 23.95cd 30.37 A
Ortalama** 29.65 A 19.97B

**:p<0.01. Ayn1 siitunda ayn1 harfle gosterilen ortalamalar arasinda fark yoktur.

Toplam flavonoid igeridi iizerinde
yas gruplar1 ve cesitlerin etkisi ile yas x
gesit interaksiyonu istatistiksel %1 ihtimal
seviyesinde Onemli olmustur (Tablo 4).
Serbetci otu orneklerinin ikili
interaksiyona gore toplam flavonoid igerigi
2.27-4.87 mg QE g'1 arasinda degismistir.
Yas ortalamalarinda 3, 10 ve 15, gesitlerde
ise Brewers Gold diger islemlerden daha
yiikksek toplam flavonoid igerigine sahip
olmustur (Tablo 4). Flavonoid igeren

bitkiler ile beslenen hayvanlarin verim ve
kalitesi artmaktadir (Dohi ve ark., 1997;
Robbins, 2003). Ayrica flavonoidler
antimikrobiyal ve antioksidan 0Ozellikleri
sayesinde hayvanlarda asidoz ve siskinlik
gibi beslenme streslerini de kontrol altina
alirlar (Paula ve ark., 2016 Seradj ve ark.,
2014). Yapilan bir calismada serbetgi
otunun toplam flavonoid igerigi 54.47 mg
QE g olmustur (Aline ve ark,. 2020).

Tablo 4. Serbet¢i otu silajlarinin toplam flavonoid igerigi

Toplam flavonoid”™

Yas gruplan

Brewers Gold Aroma Ortalama**
3 4.87 a 3.86 bc 437 A
5 317 cd 2.27d 2.72C
10 3.52 bc 3.82 bc 3.67 AB
15 4.48 ab 3.22 cd 3.85 AB
20 3.74 bc 3.10 cd 3.42 BC
Ortalama** 3.96 A 3.25B
*: p<0.05; **: p<0.01. Ayni siitunda ayn1 harfle gosterilen ortalamalar arasinda fark yoktur.
Serbetgi otunun DPPH igerigi DPPH,  bitkilerin  antioksidan
lizerinde yas gruplarmin etkisi ile yas X ozelliklerini  gosteren  bir  degerdir.

cesit interaksiyonu istatistiksel olarak ¢ok
onemli (p<0.01), cesitlerin etkisi ise
onemsiz  olmustur (Tablo 5). Ikili
interaksyona gore serbetci otu silajlarinin
DPPH icerigi %57.67-77.02 arasinda
degismistir. Yas ortalamalarinda 5, 15 ve
20 yas gruplar1 ayni istatistiksel grupta yer
almis ve diger islemlere gore daha yiiksek
DPPH igerigine sahip olmustur (Tablo 5).
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Antioksidanlar hayvan sagligi acisindan
onem teskil etmektedir. Xing-zhou ve ark.
(2018) yem  bitkilerinin  antioksidan
icerikleri ile rumen sagligi arasindaki
iliskilerin belirlenmesi amaciyla yaptiklar
calismada, antioksidanlarin hayvan
sagligina olumlu katki sagladigini tespit
etmiglerdir. Vitalini ve ark. (2023) serbet¢i
otunun DPPH igerigini  %15.6-81.7
arasinda bulmuslardir.
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Tablo 5. Serbetgi otu silajlarinin radikal kovucu aktivite igerigi

Radikal kovucu aktivite™

Yas gruplan

Brewers Gold Aroma Ortalama**

3 62.46 cd 63.86 cd 63.16 BC

5 70.83 ab 64.53 bed 67.68 AB

10 57.67d 58.97 cd 58.32C

15 77.02 a 65.06 bc 71.04 A

20 72.80 a 74.24a 73.52 A

Ortalama 68.15 65.33
**: p<0.01. Ayni siitunda ayni harfle gosterilen ortalamalar arasinda fark yoktur.
4. Sonuc¢ Aciklama
Serbet¢i  otu  igcermis  oldugu Bu ¢alisma, Ziibeyde KAYMAZ’1n

sekonder metabolitler (polifenol, lupulone Bilecik Seyh  Edebali  Universitesi,
ve b-asit) sayesinde  hayvanlarin Lisansiistii Egitim Enstitlisti’'nde yapilan
bliylimesini tesvik eder ve amonyak yiiksek lisans tez konusundan tiretilmistir.

iiretimini inhibe ederek hayvansal kaynakli
sera gazi salinimini azaltilmasia yardimci
olur. Diger taraftan bitki antikonviilsan ve
hipnotik etki gostererek hayvanlarin daha
sakin olmasina yardimci olur. Ayrica
serbet¢ci otu bu igerikleri sayesinde silaj
kalitesine olumlu katki saglar. Bu nedenle,
bitki hem kaba yem olarak kullanilarak
hayvan saglig1 ve kalitesi agisindan hem de

hayvansal kaynakli kiiresel 1sinmaya
azaltilmasma katki sunmasi ac¢isindan
Onem arz etmektedir.

Sonug¢ olarak, serbet¢i otuna ait tiim

silajlarin incelenen ozellikler bakimindan
silo materyali olarak degerlendirilebilecegi
ve ayrica; hayvan sagligi, verimi ve kalitesi
bakimindan  yeterli  olduklar1 tespit
edilmistir.

Yazarlarin Katki Beyam
Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son

halini gordiiklerini/okuduklarin ve
onayladiklarini beyan ederler.
Cikar Catismasi1 Beyam

Tliim yazarlar, bu c¢alisma icin

herhangi bir c¢ikar c¢atismasi olmadigini
beyan etmektedir.

Finansman

Bu ¢alismaya 2022-02.BSEU.01-02
numaralit BAP projesi ile destek saglayan
Bilecik Seyh Edebali Universitesi Bilimsel
Arastirma Projeleri  Koordinatorliigii'ne
tesekkiir ederiz.
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Samsun ilindeki Sulama Birliklerinin Faaliyetlerinin Incelenmesi
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Ozet

Sulama birlikleri, sulama ydnetimini kendi organizasyonlariyla gerceklestiren, tarim sektdriiniin kalkinmasinda ve
iilkenin su varliklarinin korunmasinda rol oynayan g¢ift¢i orgiitlerdir. Arastirmanin amaci, Samsun ilinde sulama
birliklerinin faaliyetlerini inceleyerek, birliklerin karsilastiklar1 problemleri ortaya koymaktir. Arastirmanin ana
materyalini, Samsun ilinde faaliyet gdsteren Altinkaya, Kizilirmak, Ladik Akdag ve Vezirkoprii Sulama
Birliklerinden anket yoluyla elde edilen veriler olusturmaktadir. Dort sulama birliginin sorumluluk alanindaki
toplam su kullanicisi isletme sayis1 10,814°tiir. Sulama birliklerinin toplam iiye sayist ise 7769’dur. Sulama
birlikleri toplam 147 kdye hizmet vermekte olup, Vezirkoprii Sulama Birligi 14,091 ha (%32.99), Altinkaya
Sulama Birligi 11,550 ha (%27.04), Bafra Kizilirmak Sulama Birligi 10,000 ha (%23.41), Ladik Akdag Sulama
Birligi ise 7074 ha (%16.56) alanda faaliyetlerini siirdiirmektedir. Sulama birliklerinin ekonomik yapilari
incelendiginde dalgali bir seyir izlemektedir. Samsun ilinde 4 sulama birligi 2022 yilinda toplam 32.46 milyon TL
su kullanim hizmet bedeli toplamistir. Su kullanim hizmet bedeli toplam gelirlerinin %84.45’ini tek basina
olusturmustur. Birliklerin en 6nemli masraf kalemi ise %34 oran ile personel harcamalaridir. Birliklerin yonetim
stirecinde karsilagtiklar1 6nemli problemler ise sirastyla su kullanim hizmet bedelinin zamaninda 6denmemesi,
depolama tesislerindeki anlik 6l¢iim verilerinin birliklerce goriilmemesi ve sayisal isletme haritalarina duyulan
ihtiyactir. Bu sonuglar sulama birliklerinin etkin ve verimli ¢aligmasina katki saglayacak dnemler alinmasina 151k
tutacaktir.

Anahtar Kelimeler: Sulama birlikleri, iiretici 6rgiitleri, DSI, Samsun

Investigation of the Activities of the Irrigation Associations in Samsun

Abstract

Irrigation associations are farmer organizations that carry out irrigation management with their own organizations
and play a role in the development of the agricultural sector and the protection of the country's water resources.
The aim of the research is to determine the activities of the irrigation unions in Samsun and to reveal the problems
faced by the unions. The data of the research were obtained through a questionnaire from Altinkaya, Kizilirmak,
Ladik Akdag and Vezirkdprii Irrigation Associations in Samsun. The total number of water user farms in the area
is 10,814. The total number of members of irrigation associations is 7769. Irrigation associations serve 147 villages
and Vezirkoprii Irrigation Association operates on 14,091 (32.99%) hectares, Altinkaya Irrigation Association on
11,550 hectares (27.04%), Bafra Kizilirmak Irrigation Association on 10,000 hectares (23.41%), and Ladik Akdag
Irrigation Association on 7074 hectares (16.56%). Economic structures of irrigation association are fluctuating. In
the province of Samsun, 4 irrigation association collected a total of 32.46 million TL water usage service fee in
2022. Water usage service fee alone accounted for 84.45% of their total revenues. The most important expense
item of the associations is personnel expenditures with a rate of 34%. The important problems faced by the
associations are paying the water usage service fee on time, instant data is not visible to associations, and the need
for digital business maps. These results will shed light on taking measures that will contribute to the effective and
efficient operation of irrigation associations.

Keywords: Irrigation unions, producer organizations, DSI, Samsun
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1. Giris

Tarimsal faaliyetlerin verimliligi ve
sirdiriilebilirligi i¢in sulama birlikleri
biiyiik 6nem tagimaktadir. Sulama birlikleri,
Tarim ve Orman Bakanligina bagh olarak
calisan, tarim arazilerine su saglamak icin
goletler, kanallar, pompaj istasyonlar1 gibi
altyapt projelerini gelistiren ve sulama
sistemlerini rasyonel bir sekilde isleten
orgiitlerdir. Sulama birliklerinin kurulus ve
varolus sebebi; sulama tesislerinin bakim ve
onarimlarmin ~ zamaninda  yapilmasi,
planlama ve proje kriterlerine uygun olarak
ekonomik omiirleri boyunca siirdiiriilebilir
isletilmesidir. Vizyonu ise sulama suyu
taleplerinin topragi, bitkiyi, suyu ve tesisi
koruyarak, gercek ihtiyaclara gore etkin,
verimli, ekonomik ve adil bir sekilde
karsilanmasidir. Ulkemizde 20 milyon
hektarin tizerinde sulanabilir nitelikte arazi
bulunmasina ragmen, tarimsal sulama
amacli su kaynaklar1 varligr ile bu alanin
tamaminin sulanmasi miimkiin degildir.
Halihazirdaki su kaynaklar1 potansiyeli ve
uygulanan sulama yontemi ile ancak 8.5
milyon hektar alanin sulanabilecegi tespit
edilmistir (DSI, 2022) Tiirkiye’deki sulama
isletmeciligi  kamu  (devlet) sulama
isletmeciligi, yerel yonetim sulamalari, halk
sulamalari, sulama kooperatifleri sulama
isletmeciligi ve sulama birligi sulama
isletmeciligi olarak 5 tiir isletmecilik
giindeme gelmektedir (Ciftci, 2010).
Tirkiye’de su yoOnetimi konusunda son
diizenlemeden sonra sorumlu olan kurum

Sulama Birligi
% 84,70

Tarim ve Orman Bakanlig1 ve bu bakanliga
bagh olan Devlet Su Isleri Genel
Miidiirliigiidiir. Ancak Devlet Su Isleri
Genel Midiirliigli oncti kurum olmasina
ragmen c¢ok sayida baska kurumlarinda
dogrudan veya dolayli olarak yetki ve
sorumluluklar1 vardir (Anonim, 2021).
Ulkemizde basta Sulama Birlikleri olmak
iizere, sulama tesisleri farkli oOrgiitlere
devredilmistir. Bu kapsamda yapilan
calismalar neticesinde, 2022 yili itibariyle
devri gergeklestirilen toplam sulama alani
2.816.946 ha ’a erismistir. Bunun igerisinde
en biiylik oran % 84.6 ile (2,384,310 ha)
sulama birliklerine aittir. Toplam 551
sulama tesisinin sevk ve idaresi 182 adet
sulama birligi tarafindan ytiriitiilmektedir.
Devredilen sulama tesislerinin dagilimi
Sekil 1.’de verilmistir (DSI, 2022).
Tirkiye’de sulama sebekelerinin isletme
bakim ve yoOnetim sorumlulugunun su
kullanic1 orgiitlerine devir caligmalarina
1993 yilinda baslanmistir (Gengoglu ve
Degirmenci, 2019) ve sulama tesislerinin
isletmeci organizasyonlara devrinin sulama
randimani, sulama oran1 ve tahsilat
miktarint  artirdii  ortaya konmustur
(Gilindogmus ve ark. 2001), Diinya Bankas1
gibi uluslariisti  kuruluslar da sulama
yonetiminde  Ozellestirme politikalarin
tesvik ederek sulama, yatirim, isletme ve
bakim harcamalarin1 azaltacak Onlemler

almasi gerektigini vurgulamistir
(Kibaroglu, 2022).
Kooperatif
% 6,45
Belediye
% 6,38
Koy Tiizel
Kisiligi
% 1,22
Diger
% 1,25

Sekil 1. Devredilen sulama tesislerinin dagilimi
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Tiirkiye’de tarimsal sulama
yonetimi  sulama  mevsimi  Oncesi
planlanarak su dagitimi programlarinin
hazirlanmasi, uygulanmasi, izlenmesi ve
sonunda da degerlendirme ¢alismalar ile
gerceklestirilmektedir  (Cakmak, 2002).
Sulama birlikleri sulama yonetimini kendi
organizasyonlar1 ile gerceklestirmesiyle
birlikte, tarim sektoriiniin kalkinmasinda ve
tilkenin su varliklarinin  korunmasinda
onemli bir fonksiyona sahiptir (Kili¢ Topuz
ve ark., 2017). Ayrica, suyun etkin ve adil
bir sekilde dagitilmasi, tarim arazilerinin
sulama gereksinimlerine gore planlanmasi
ve sulama sistemlerinin verimli ¢alismasi
gibi  faaliyetlerle, c¢iftcilerin  sulama
birliklerine olan giivenini artirmaktadir.
Tirkiye’de meydana gelen tarimsal
sorunlarin bir¢ogunun temelinde
tireticilerin etkin olarak orgiitlenmemeleri
yatmaktadir ~ (Kilig  Topuz,  2017).
Arastirmada Samsun ilinde Bafra, Ladik,
Vezirkoprii ve Havza ilgelerinde faaliyet
gosteren tim sulama  birlikleri  ele
alinmistir. Sulama birliklerinin
faaliyetlerinin incelenerek yasamis
olduklar1 problemlerin ortaya konulmasi,
birliklerin daha etkin, verimli ve inovatif
calismasina katki sunacaktir. Arastirmanin
amact Samsun ilinde sulama birliklerinin
faaliyetlerini  ve problemlerini ortaya
koymaktir.

2. Materyal ve Yontem

Arastirmanin  ana  materyalini,
Samsun ilinde faaliyet gosteren sulama
birliklerinden anket yoluyla elde edilen
veriler olusturmaktadir. DSI (2022)’den
alinan verilere gore, 2022 yilinda Samsun
ilinde bulunan 4 sulama birligi faaliyet
gostermektedir. Bu sulama birliklerinden,

Tablo 1. Birlik Bagkanlarinin egitim durumu

Altinkaya ve Bafra Kizilirmak sulama
birlikleri Bafra ilcesine, Ladik Akdag
Sulama Birligi Ladik ve Havza ilgelerine,
Vezirkdprii Sulama Birligi Vezirkoprii
ilgesine hizmet vermektedir. Dort sulama
birligi sorumluluk alanindaki toplam su
kullanicist isletme sayis1 10,814 ve bu 4
sulama birliginin iiye sayis1 ise 7769 dur.
Birlik faaliyetlerini ortaya koymak igin
ortalama, yiizde, frekans gibi tanimlayici
istatistikler kullanilmistir. Sulama
birliklerinin karsilastig1r sorunlar i¢in 14
farkli sorun i¢in 5 segenekli bir Likert 6lcegi
kullanilmistir. Her sorun ig¢in verilen
puanlarin toplami skor olarak hesaplanmis
ve skorlarin ortalamasi alinarak 6nem sirasi
belirlenmistir. Veriler IBM SPSS 26 paket
programi yardimiyla analiz edilmistir.

3. Arastirma Bulgular
3.1. Birliklerin  personel
ozellikleri

Samsun ilindeki dort sulama
birliginde birlik bagkanliklar1 ayn1 zamanda
DSI personeli olan miihendisler tarafindan
yiiriitiilmektedir. Birlik bagkanlari, 2018
yilindan itibaren kamu gorevlileri arasindan
secilmekte ve Tarim ve Orman Bakani
tarafindan dort yilligina
gorevlendirilmektedir. Sulama birliklerinin
baskanlarmin tamami lisans mezunu olup,
Vezirkoprii Sulama Birligi baskani elektrik
miihendisi iken, diger 3 sulama birliginin
baskani =ziraat miihendisidir (Tablo 1).
Sulama birlikleri, bu uzman personellerin
liderliginde tarimsal {iretimin artirilmasi, su
kaynaklarmin siirdiiriilebilir yonetimi ve
toplumun su ihtiyaglarinin kargilanmasi gibi
onemli gorevleri basariyla yerine getirmeye
calismaktadir.

istihdam

Sulama Birligi Ogrenim Durumu Meslek DSI Personeli Mi?
Bafra Kizilirmak Lisans Ziraat Miihendisi Evet
Altinkaya Sulama Lisans Ziraat Miihendisi Evet
Vezirkoprii Sulama Lisans Elektrik Miihendisi Evet
Ladik Akdag Lisans Ziraat Miihendisi Evet

Sulama birlikleri, 6172  sayili
Sulama Birlikleri Kanunu ile kurulan ve

sulama tesislerinin isletme, bakim, onarim
ve yonetim sorumlulugunu yiiriiten kamu
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tiizel kisiligine sahip kuruluslardir. Sulama
birliklerinin toplam personel giderleri,
gerceklesen en son yil biitce gelirlerinin
%30unu  asmamaktadir. Bu  kural,
birliklerin mali kaynaklarinin
stirdiiriilebilirligini ve etkin yonetimini ile
birlikte su kullanim hizmet bedeli artisini
onlenmek amaciyla yapilmaktadir. Samsun
ilindeki sulama birliklerinde en ¢ok fazla su

Tablo 2. Sulama birliklerinde istihdam durumu

dagitim teknisyeni isttihdam edilmistir. En
fazla personel ise Kizilirmak Sulama
Birliginde bulunmaktadir. Kapali sistem
sulama sebekesi olan Ladik Akdag Sulama
Birligi ve Vezirkoprii Sulama Birliginde ise
personel  ihtiyact  kapali  sistemin
avantajindan dolay1 daha az olmaktadir
(Tablo 2).

Gorev Kizihrmak  Altinkaya  Ladik Akdag  Vezirkoprii  Ort. Ucret (Ay/TI)
Miidiir 1 1 1 1 19.611

Sayman 1 1 1 1 16.615
Tahsildar 1 1 1 0 16.166
Miihendis 0 1 2 0 14.158

Tekniker 1 1 0 0 18.000
Teknisyen 0 1 0 0 14.106

Su dagitim teknisyeni 11 9 3 2 12.500

Diger (Amele, Operatér, Gegici Isci) 10 7 2 7 12.500

Toplam 25 22 10 11

3.2. Birliklerin faaliyet alanlar

Sulama birliklerinin sulama sahalar1
incelendiginde 42,715 ha  alanda
Vezirkoprii Sulama Birligi 14,091 ha
(%32.99), Altinkaya Sulama Birligi 11,550
ha (%27.04), Bafra Kizilirmak Sulama
Birligi ise 10,000 ha (%23.41), Ladik
Akdag Sulama Birligi ise 7074 ha (%16.56)
alanda  faaliyetlerini  siirdiirmektedir.
Sulama birlikleri toplam 147 kdye sulama
hizmeti sunmaktadir. Vezirkoprii Sulama
Birligi, en biiylik sulama alania ve 3392
tiye ile en fazla iiyeye sahip birliktir.

Tablo 3. Sulama Birliklerinin hizmet alanlar1

Ardindan 2245 iiye ile Bafra Kizilirmak
Sulama Birligi en fazla iiye sayisina sahip
ikinci birlik ikinci birlik iken, Altinkaya
Sulama Birligi 11,550 ha alani sulayarak
daha fazla alana hizmet vermektedir. Ladik
Akdag Sulama Birligi ise faaliyetlerini hem
Ladik, hem de Havza’da siirdiirmesine
ragmen yalnizca 7,074 hektarlik bir alanda
hizmet verebilmektedir (Tablo 3). Kaya ve
Ciftci (2016) Konya ilinde Cumra Sulama
Birliginin kullanici sayisinin 6000, sulanan
alanin ise 34638 ha oldugunu tespit etmistir.

Sulama Birligi Hizmet Verilen Ilce Uye Sayisi Koy Sayisi Sulama Alani (ha)
Bafra Kizilirmak Bafra 2245 32 10000
Altinkaya Sulama Bafra 1062 23 11550
Vezirkoprii Sulama Vezirkoprii 3392 57 14091
Ladik Akdag Ladik, Havza 1070 35 7074

Toplam 7769 147 42715

3.3. Birliklerin gelir-gider durumlari
Samsun ilinde faaliyet gosteren
sulama birliklerinin gelir gider durumlari
Tablo 4’te yer almaktadir. Yapilan
yatirimlar ve hizmetlere gore birliklerin
gelir-gider durumlar1 yillara gore farklilik
gostermektedir. Bu farklilik birliklerin
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farkli yillarda yaptig1 yatirimlardan, bakim
ve onarimlari hizmetlerinden
kaynaklanmaktadir. ~ Kizilirmak sulama
birligi 2022 yilinda 6.76 milyon TL kar elde
etmisken, Vezirkoprii sulama birligi ayni yil
692 bin TL zarar etmistir (Tablo 4).
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Tablo 4. Sulama birliklerinde gelir-gider durumlart (Bin TL)

Birlik Adi 2019 2020 2021 2022
Gelir  Gider Fark  Gelir Gider Fark  Gelir Gider Fark  Gelir  Gider Fark
Kizihrmak 4,992 5,420 -428 6,157 6,088 69 7,204 7,465 -261 16,465 9,701 6,764
Altinkaya 3,934 4,482 -549 5368 4,924 444 6,325 5,577 747 13,305 7,642 5,663
Vezirkoprii 943 721 222 2,254 1,360 894 4558 3,179 1,379 6,007 6,699 -692
Ladik 493 423 70 1,000 622 378 1,086 1,133 -47 2,662 2,548 114
Sulama birliklerinin ana gelir olarak belirlenir ve Bakan onayiyla

kaynag1 su kullanicilarindan tahsil ettikleri
su kullanim hizmet bedelidir. Su kullanim
hizmet bedeli, kar olmaksizin, kaynaktan
tarla basina kadar suyun iletilmesi ve
dagitilmast i¢in yapilan tiim isletme, bakim
ve onarim masraflarini ifade etmektedir. Bu
bedel, DSI veya sulama birlikleri tarafindan
isletilen tesislere gore farkli kriterlere gore
belirlenmektedir. Su kullanim hizmet bedeli
tarifesi, sulama birligi baskaninca yillik

Tablo 5. Birliklerin gelir kalemleri (TL)

yurirlige girer. Sulama birlikleri temel
gelirlerini bu bedelden saglamakta ve
herhangi bir kar amaci giitmeksizin
giderlerini karsilamaktadir. Samsun ilinde 4
sulama birligi 2022 yilinda toplam 32.46
milyon TL su kullanim hizmet bedeli
toplamistir. Birliklerin toplam gelirlerinin
%84.45’ini su kullanim hizmet bedeli
olusturmustur (Tablo 5).

Su Kullanim Hizmet Bedeli

Diger

Birlik Adi

Tutar Oran (%) Tutar Oran (%)

Kizilirmak 15.960.000 96,93 504.624 3,06
Altinkaya 9.856.767 74,08 3.448.167 25,92
Vezirkoprii 5.439.032 90,55 567.774 9,45
Ladik 1.203.147 45,21 1.458.365 54,79
Toplam 32.458.946 84,45 5.978.930 15,55
Sulama  birliklerinin  giderleri birliklerinin toplam personel giderleri,

incelendiginde personel giderleri toplam
giderin %34’linii olugturmaktadir. Personel
giderinin en az oldugu birlik ise Ladik
Akdag Sulama Birligidir. Bakim onarim
giderleri ise %33.57 iken, %45.31 ile Ladik
Akdag, %39.51 ile Vezirkoprii Sulama
birlikleri en yiikksek bakim onarim
giderlerine sahip birliklerdir. Sulama

Tablo 6. Birliklerin giderleri

Cergceve Ana Statiiye gore gerceklesen en
son yil biitge gelirlerinin %30'unu asamaz.
Ancak bu oranla ilgili 6172 Sayili Kanun’da
yer alan “Bu oran ihtiya¢ olmasi halinde
birligin talebi {izerine Bakan onay1 ile
%40’a kadar artirilabilir” hilkkmiiniin hayata
gecirilmesi ile artirilabilmektedir.

Birlik Ad1 Personel Giderleri Bakim Onarim Giderleri Diger
Tutar (TL) Oran (%) Tutar Oran (%)  Tutar Oran (%)

Kizilirmak 4.094.509 41,96 2.774.000 28,43 2.888.692 29,61

Altinkaya 3.091.717 40,46 2.369.315 31,00 2.181.132 28,54

Vezirkoprii 1.441.645 21,52 2.646.730 39,51 2.610.247 38,97

Ladik 497.301 19,52 1.154.392 45,31 895.819 35,16

Toplam 9.125.172 34,25 8.944.437 33,57 8.575.890 32,19
3.4. Birliklerin baslica sorunlari O0denmemesi oldugu tespit edilmistir.

Arastirmada sulama  birliklerin
sorunlart Tablo 7°de incelenmistir. Sulama
birliklerinin en 6nemli sorununun 4.75 puan
ile su kullanim hizmet bedelinin zamaninda
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Birliklerin en 6nemli gelir kalemi olan su
kullanim hizmet bedelinin tahsilatinda
karsilasilan gecikme, birligin mali yapisini
bozan ve diger hizmetlerini aksatan bir
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unsurdur. Ikinci en énemli sorun 4.5 puan
ile depolama tesislerindeki anlik ol¢iim
verilerinin  birliklerce  goriilmemesidir.
Depolama tesislerindeki su miktarinin
Olciilmesi ve anlik goriilmesi i¢in sulama
birligi baskanlarma DSI tarafindan yetki

verilmesi  gerekmektedir. ~ Boylelikle
yasanabilecek herhangi bir problemde,
onceden Onlem alinmast ve gerekli

kontrollerin yapilmasi birliklerce miimkiin
olabilecektir. Bir diger 6nemli sorun ise
4.25 puan ile sayisal isletme haritalarina
duyulan ihtiyagtir. Bu sorunun ¢6ziimii i¢in
sulama tesislerinin cografi bilgi sistemleri
ile  haritalandirilmast  ve  birliklere
sunulmas1  Onemlidir.  Birliklerce en

Tablo 7. Sulama birliklerinin sorunlari

Oonemsiz goriilen sorunlar ise sorunlar
tarimsal desteklerin  birlik araciligiyla
verilmemesi, personelin niteliksiz olusu ve
birligin yeterince denetlenmemesidir. Dort
birligin tiimii bu sorunlara likert 6lgeginde
onemsiz demektedir (Tablo 7). Sesveren ve
Karakaya (2019) Kartalkaya Sol Sahil
Sulama  Birliginde  yapmis  oldugu
calismaya gore en Onemli sorunu sulama
altyapisinin yetersizligi olarak bulmustur.
Ersoz ve Camoglu (2020) ise birliklerin
bakim onarim faaliyetlerini yeterli diizeyde
gerceklestirememesi, zamaninda
yapilamamasi onemli sorunlar oldugunu
belirtmistir.

s E o 5 z

z 2 9z = & o g

2 % : 5 =z _ 5 ¢

O < e O o g £ g

N T S S N/, B o o)
Su kullanim hizmet bedelinin zamaninda 1 3 19 475 1
6denmemesi
Depolama tesislerindeki anlik 6lgiim verilerinin 2 2 18 450 2
birliklerce goriilmemesi
Sayisal igletme haritalarina duyulan ihtiyag 3 1 17 425 3
Sulama tesislerinde bulunan sorunlar 4 16 4.00 4
Tarim arazilerinin ¢ok parcali olmasi nedeniyle 4 16 4.00 4
yasanan maliyet artiglari
Paydaslarla iliskilerde uygulanan baskilar 4 12 3.00 5
Aracilari rekabette iistiin olmasi 4 12 3.00 5
Uyelerin egitim seviyesinin diisiikligii 1 3 11 275 6
Kayit dig1 iiretim 4 8 200 7
Birlik-iiye arasinda giiven eksikligi 1 3 7 175 8
Yetersiz tarim danismani 2 2 6 150 9
Tarimsal desteklerin birlik araciligiyla 4 4 1.00 10
verilmemesi
Personelin niteliksiz olusu 4 4 1.00 10
Birligin yeterince denetlenmemesi 4 4 1.00 10

3.5. Birliklerin diger kuruluslarla
iliskileri
Sulama Dbirlikleri Ziraat Odasz,

sosyal gevre, Universite, Devlet Su Isleri
Genel Midirliigii, Tarim ve Orman
Bakanlig1 ve belediyeler ile ¢ok iyi is birligi
icerisindeyken, Tarim Kredi Kooperatifi ve
muhtarliklar ile iyi, Tarimsal Kalkinma ve
Tarim Satig Kooperatifi ile orta diizeyde bir
iliskiye  sahiptir. ~ Sulama  birlikleri,
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tesislerinin bakim, onarim ve isletmesini
ylrlitirken tiim bu paydaslarla is birligi
icerisinde ¢alisildig1 ifade edilmektedir. Bu
is birligi, tarim sektoriinlin gelisimine ve
ciftcilere destek saglanmasina katkida
bulunmaktadir. Birlikler, diger kurumlarla
olan iligkilerini giiclendirmeye devam
ederek tarim sektOriinlin  siirdiiriilebilir
kalkinmasina katkida bulunabilirler.
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Tablo 8. Birliklerin diger kurumlarla iliskileri

Orta Iyi Cok iyi

Tarimsal Kalkinma Kooperatifi
Tarimm Kredi Kooperatifi

Tarim Satis Kooperatifi

Ziraat Odasi

Sosyal ¢evre

Universite

Devlet Su Isleri Genel Miidiirliigii
Tarim ve Orman Bakanligi
Belediyeler

Muhtarliklar

+ + + + 4+ +

4. Sonug¢ ve Oneriler

Sulama birliklerinin, suyun etkin ve adil bir
sekilde dagitilmasi, tarim arazilerinin
sulama gereksinimlerine gore planlanmasi
ve sulama sistemlerinin verimli ¢alismasi
gibi faaliyetleri gerceklestirerek tarimsal
tretime Onemli katkilar saglamaktadir.
Calismada Samsun ilinde faaliyet gdsteren
sulama birliklerinin faaliyetleri ve yasamig
olduklar1 problemler ele alinmistir.

Elde edilen bulgular 1s18inda sulama
birliklerinin kapali sisteme sahip Ladik
Akdag ve Vezirkdprii Sulama Birliklerinde
daha az personel ihtiyaci olmaktayken, agik
kanalet sisteme sahip birliklerin personel
ihtiyact artmaktadir. Ekonomik yapilari
incelendiginde ise sulama birlikleri dalgali
bir seyir izlemektedir. Yatirnmlarin ve
bakim onarimin arttig1 yillarda birliklerin

giderleri artmaktayken, kimi yillarda
birliklerin kar elde edebilecek gelire sahip
oldugu anlasilmaktadir. Birliklerin en

onemli gelir kaleminin su kullanim hizmet
bedeli oldugu anlasilmistir. Birliklerin
devraldigi tesislerin isletme, bakim, onarim
ve yonetimi i¢in su kullanicilarindan tahsil
ettigi ticretler ve bu maksatla toplanan diger
gelirlerin tamami devralinan tesislerin etkin
bir sekilde modernize edilmesi
kullanilmahidir.  Birliklerin  en  Onemli
masraf kalemi ise personel harcamalari
oldugu anlasilmistir. Birliklerin yonetim
stirecinde karsilastiklar1 6nemli problemler
ise sirasiyla su kullanim hizmet bedelinin
zamaninda 6denmemesi, depolama
tesislerindeki anlik  6l¢iim  verilerinin
birliklerce goriilmemesi ve sayisal isletme
haritalarina duyulan ihtiyactir. Gerekli
altyapt kurularak anlik veri Olglimii ve
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cografi bilgi sistemleri gibi bu hizmetlerin

birliklere saglanmasi birliklerin
performansini da artiracaktir.

Yazarlarin Katki Beyam

Yazarlar makaleye esit katkida

bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarini ve
onayladiklarin1 beyan ederler.

Cikar Catismasi Beyani

Tilim yazarlar, bu calisma i¢in herhangi bir
cikar ¢atigsmasi olmadigini beyan
etmektedir.

Aciklama
Bu calisma ilk yazarin yiliksek lisans
tezinden iretilmistir.
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Ozet

Bu ¢aligmada, farkli dozlarda ve farkli donemlerde uygulanan yavas salinim 6zellikli azot giibresinin atdisi misirda
verim ve verim unsurlarina etkisi arastirilmigtir. Deneme, Sanliurfa ikinci tiriin kosullarinda 2021 yili yetistirme
sezonunda, 3 tekrarlamali olarak, boliinmiis parseller deneme deseninde kurulmustur. Denemenin ana parsellerini
azot dozlari, alt parsellerini ise uygulama zamanlari olusturmustur. Dekalb DKC 6092 atdisi misir ¢esidi kullanilan
calismada, 15 kg/da, 20 kg/da, 25 kg/da ve 30 kg/da olacak sekilde dort farkli oranda azot dozu ve uygulama
zamani olarak; tamami ekimle birlikte, yarisi ekimle ve diger yaris1 bitkiler 40-45 cm oldugunda ve tamamu bitkiler
40-45 cm olunca verilen ii¢ farkli donemden olusan azot dozu uygulama zamanlar1 denenmistir. EKimle birlikte 8
kg/da fosfor verilmistir. Arastirma sonucunda; bitki sap kalinli1, kocan ¢ap1, koganda tane sayisi, koganda tane
agirhigl, kogan uzunlugu, hektolitre agirligi ve tane veriminden elde edilen degerler istatiksel olarak onemli
bulunmustur. Tane veriminde en yiiksek deger, yarist ekim ve yarist iist olarak toplamda 25 kg/da N verilen
uygulamadan 1270,66 kg/da olarak elde edilmistir. Elde edilen veriler neticesinde, en yiiksek tane veriminin 25
kg/da azot uygulamasindan elde edildigi tespit edilmistir.

Anahtar Kelimeler: Sanlurfa, azot giibresi, yavas salimimli azot, at disi misir, verim

The Effect of Slow-Release Nitrogen Fertilizer Applied At Different Doses and Different
Periods on Yield and Yield Components of Dent Corn (Zea mays L. var. indentata)

Abstract

In this study, nitrogen fertilizer was the effect of slow-release nitrogen fertilizer applied at different doses and in
different periods on yield and yield components of dent corn was investigated. The experiment was set up in a
split plot design with 3 replications in the 2021 growing season in Sanlurfa second crop conditions. Nitrogen
doses were the main plots of the experiment and application times were the sub-plots. Dekalb DKC 6092 dent corn
variety was used in the study, as 15 kg/da, 20 kg/da, 25 kg/da and 30 kg/da nitrogen dose and application time at
four different rates; Nitrogen dose application times, which consisted of three different periods, were tried when
all the plants were 40-45 cm and the other half when the plants were 40-45 cm. Phosphorus was given at 8 kg/da
with sowing. As a result of the research; The values obtained from plant stem diameter, ear diameter, number of
grains per cob, kernel weight per ear, ear length, hectoliter weight and kernel yield were found to be statistically
significant. The highest value in grain yield was obtained as 1270.66 kg/da from a total of 25 kg/da N application,
half of which was seeding and half of which was top. As a result of the data obtained, it was determined that the
highest grain yield was obtained from 25 kg/da nitrogen application.

Keywords: Sanliurfa, nitrogen fertilizer, slow release nitrogen, dent corn, yield
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1. Giris

Bugdaygiller (Gramineae)
familyasinin Maydea oymagindan olan
musir bitkisi; tahil tiirii bitkiler icinde en
yuksek tane ve kuru madde verimi
saglayabilen, gilines 1s18indan optimum
faydalanabilen (C4 bitkisi) tek yillik bir
bitkidir (Kirtok, 1998). Diinyada tahil
tiretimi i¢in ayrilan ekim alanindan, misir
bitkisi ekim alan1 diinyada ti¢iincii siradadir.
Tahil tiirii bitkiler arasinda verim olarak
diinyada birinci siradadir. FAO verilerine
gore 2020-2021 yillarinda diinyada 186
milyon ton misir iiretilmistir (FAO, 2021).
Tiirkiye’de misir bitkisi, bugday ve arpadan
sonra en fazla tarimi yapilan tahil tiirtidiir.
TUIK verilerine goére Tiirkiye’de 2021
yilinda 758 bin hektar alanda ekilen
misirdan 6 milyon 750 bin ton misir tiretimi
gerceklestirilmistir, ortalama misir verimi
ise 890 kg/da oldugu hesaplanmistir (TUIK,
2021). insan beslenmesi, hayvan yemi ve
sanayide ham madde olarak kullanilan misir
bitkisi, diinya ve iilkemiz igin oldukga
onemli bir bitkidir. Misir bitkisi, dort ay
gibi kisa bir slirede birim alanda ¢ok ytiiksek
miktarda kuru madde ve tane verimi {ireten
bir bitki oldugu igin topraktaki besin
maddesi ve suyu fazlaca kullanir. Bu
nedenle yetisme esnasinda olusabilecek
besin maddesi ve su eksikligi Onemli
derecede verim kayiplarina neden olacaktir
(Kus, 2015). Bitki besin elementlerinden
azot; bitkinin yesil aksamlarinin gelismesini
tesvik eden, bitkinin fotosentez gibi dnemli
fizyolojik islevlerini saglikli bir sekilde
stirdiirebilmesini saglayan 6nemi yiiksek bir
besin elementidir. Giines 15111 enerjiye
ceviren klorofilin, proteinin ve niikleik
asitlerin temel yapisinda da bulunan azot,

bitkinin gelisme devresinden meyve
olusumuna kadar tiim evrelerinde ihtiyag
duydugu bir elementtir. Azot

noksanliginda; bitkide yavas gelisme, ileri
donemlerde gelisim durgunlugu, yesil
aksamlarinda solgunluklar ve sararmalar
goriiliir. Bunun sonucunda fotosentez azalir
ve bitki veriminde 6nemli derecede kayiplar
olusur (Koca, 2013). Toprakta bulunan
azotun kaynagi; organik madde ve bitki

439

artiklaridir, topragin ana kayasinda azot
elementi  bulunmamaktadir.  Ulkemiz
topraklarin geneli azot yoniinden fakirdir,
yiiksek bitki kalitesi ve verim i¢in bitkinin
ithtiya¢ duydugu azotu, azot icerikli glibreler
kullanilarak ~ karsilanmaktadir  (Toros
Gtibre, 2022). Topraga verilen azot; iklim,
ekim yontemleri ve ekilen bitkiye gore
yararlanma yiizdesi degismekle birlikte en
cok %350’s1 bitkiler tarafindan
kullanilmaktadir.  Bitkiler  tarafindan
kullanilamayan azot ise ekonomik kayba
neden olmasinin yaninda ¢esitli gevresel
sorunlara neden olmaktadir. Bu cevresel
sorunlar; azot fiksasyonunu saglayan
mikroorganizmalarin zarar gormesi, yer
altinda bulunan suda nitrat birikimi
olusmasi, fazla azotun yagmur ve su ile
tasinmasiyla su kaynaklarinda 6trifikasyona
neden olmasi, denitrifikasyonla gaz haline
dontiserek asit yagmurlarinin yagmasi, sera
etkisi ile ozon tabakasinin incelmesi
seklinde siralanabilir (Karasahin, 2014).
Misir  tariminda en ¢ok  kullanilan
giibrelerin basinda gelen azot igerikli
giibreler  gelmektedir. Azot giibresi;
yikanma, denitrifikasyon, buharlagma, asir1
yagls ve sulama gibi nedenlerden
kaynaklanan kayiplardan dolay1 bitkinin
giibreden yararlanma yiizdesi azalmaktadir.
Bu kayiplar1 azaltmak, bu kayiplar sonucu
olusan tarimsal verim kayb1 ve cevresel
sorunlar1 azaltmak i¢in gilibrenin bitki
tarafindan kullanim etkinligi arttirmak
gereklidir. Bunu saglamak icinde yapilan
caligmalardan biride amonyum ve iire
formundaki giibrelere nitrifikasyon
inhibitorii bilesikler eklenerek gelistirilen
yavas salimimli giibrelerdir (ZMO, 2015).
Ure formundaki azot giibresine eklenen
iireaz inhibitorii ile iirenin hidroliz olmasini

yani  erimesini  geciktirip, amonyum
formuna  doniisiimiinii  yavaglatilarak,
atmosfere olan amonyak kayiplarinin

azaltilmasi ve topraktaki azot kayiplarinin
minimum seviyeye indirilmesi
saglanilmistir. Bunun yaninda yagisin az
oldugu ve sulama imkanlarmin kisith
oldugu zamanlarda giibrenin 14 giin gibi bir
stire tarlada islevinin yitirmeden toprakta
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kalmast  saglanir.  Topraktaki azotlu
giibrenin daha uzun siirede toprakta
kalmasiyla; giibrenin etkinligi artacak, bitki
giibreden daha verimli ve uzun siirede fayda
gorecek, zehirli gazlarin atmosfere salinimi
azalacak, topraktaki besin  elementi
kaybinin azalmasi1 gibi faydalar1 olacaktir
(Uggun ve ark., 2020). Cesitli arastiricilar,
calismalarinda  yavag salimimli  azot
giibresini kullanarak farkli sonuglar elde
etmiglerdir. Wiedenfeld (1986), sogan ve
lahana bitkilerinde farkli dozlarda ve farkli
uygulama zamanlarinda farkli iire giibreleri
ve yavas salimimli iire giibresini denemistir.
Calisma  sonucunda yavas  salmimh
giibrenin; verim agisinda olumlu etkileri
oldugu, yagish zamanlarda kullanilmasinin
avantajli oldugunu bildirmislerdir. Ragasits
ve ark. (1996), bugdayda farkli azotlu
giibreler ve yavag salimimli azotlu giibreyi
bugdayda verim ve pisirilme kalitesi
tizerine etkisini arastirmislardir. Calismada
bugdayin verim ve pisirilme Kkalitesi
tizerinde pek bir farklilik goriilmedigi,
yavas salinimli giibrenin c¢evre kirliligine
olumlu etkisinin oldugunu belirtmislerdir.
Guertal (2000), calismasinda yesil dolmalik
biberde yavas salimim oOzellikli azotlu
giibreyi denemistir. Arastirma sonucunda
giibre maliyetlerinden tasarruf edebilmek
icin kiigiik tarim alanlarinda yavas salinimli
giibrenin kullanilabilecegini bildirmistir.
Sramek ve Dubsky (2007), saksida
yetistirdikleri odunsu bitkilerde farkh
giibreler ve yavas salimimli giibreyi test
etmiglerdir. Deneme sonucunda yavas
salmimli  glibrenin  olumlu etkilerinin
oldugunu bildirmislerdir. Durmaz (2012),
calismasinda aycicegi bitkisinde yavas
salmimli giibre ve yaprak giibresinin
aycicegi bitkisinde verim ve yag kalitesine
etkilerini incelemistir. Arastirma
sonucunda; en fazla tane verimi ve yag
kalitesine yavas salinan giibre + yaprak
giibresi kombinasyonundan elde etmistir.

440

Lopez ve ark. (2008), misir ekilen araziye
nifrifikasyon inhibit6rii ve artan dozda azot
giibresini vererek musir bitkisinde verim
unsurlarim  arastirmislardir.  Arastirma
sonucunda artan azot dozuyla beraber misir
veriminde artis oldugu ve giibrenin yavas
salinmasini saglayan nitrifikasyon
inhibitorii etkisinin istatistiksel olarak
onemli bulmuslardir. Yang ve ark. (2016),
yiriittiikkleri ¢alismada musir bitkisinde iki
farkli nitrifikasyon inhibitoriinii topraga
uygulayarak, misir veriminde istatistiki
onemde artis gozlemledigini belirtmislerdir.
Kus (2015), Cukurova kosullarinda
yurlittiigli calismasinda yavas salinimli iire
giibresini ve normal iire glibresini farkli
dozlarda (0-15-20-20-25-30-35 N kg/da)
kullanarak atdisi misir ¢esidinde verim ve
verim unsurlarina etkisini incelemistir.
Calisma sonucunda yavas salimmli iire
giibresinden,  normal  {ire  giibresi
uygulamasindan %2.7 daha az tane verimi
elde edildigini belirtmistir. Genis kullanim
alan1 ve diinyada hizla artan niifusun misir
ihtiyacini karsilayabilmek i¢in misir ekilen
alandan maksimum seviyede misir verimi
elde etmek gerekecektir. Bu galisma ile
farkli dozlarda ve farkli donemlerde
uygulanan yavas salinimli azot giibresinin
at disi misirda verim ve verim unsurlarina
etkisini belirleyerek, en uygun doz ve

uygulama donemini saptamak
amaclanmgtir.
2. Materyal ve Yontem

Arastirma, 2021 yilinda Harran

Ovast II. iiriin kosullarinda yiirtitiilmustiir.
Denemenin kuruldugu Sanlurfa ilinde
karasal iklim daha belirgin olmakla birlikte
Akdeniz ikliminin etkisi de goriilmektedir.
Yaz mevsimi sicak ve kurak gecen ilimizde
kis aylar1 soguk geg¢mektedir. Denemenin
kuruldugu 2021 yilina ait vejetasyon
stiresindeki iklim wverileri Tablo 1’de
verilmigtir.
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Tablo 1. Deneme alanina ait iklim verileri (MGM)

Aylar Ortalama En Yiiksek En Diistik Ortalama Aylik Toplam
Sicaklik(°C) Sicaklik(°C) Sicaklik(°C) giineslenme Yagis Miktar1

stiresi Ortalamasi
(saat) (mm)

Haziran 28.1 34.7 20.5 121 4.3

Temmuz 32.0 38.8 24.3 12.3 2.0

Agustos 31.6 38.4 24.0 11.3 3.6

Eyliil 27.2 34.0 20.0 10.0 4.6

Ekim 20.6 27.1 14.6 7.9 26.2

Kasim 13.1 18.8 8.5 5.8 44.7

Deneme yerinin toprak yapisi; ozelliklere sahiptir (Oztiirk, 2021). Deneme

organik madde igerigi diisiik, hafif alkali,
tuzluluk ve alkalilik problemi olmayan

alanina ait bazi fiziksel ve kimyasal toprak
ozellikleri Tablo 2. de verilmistir.

Tablol. Deneme alanina ait bazi fiziksel ve kimyasal toprak 6zellikleri

Su ile Organik Toprak pH Kireg orani Fosfor Potasyum N (%)
Doymusluk madde biinyesi (%) (P20s) (K20)

(%)

68 0.28 Killi-Tmmli 778 29.2 1.3 8 0

Deneme alani, gizel ile islenerek {izerinden
kiiltivator ile gegilmistir. Daha sonra tapan
ile diizlestirilerek ve capa makinesi ile
kariklar agilarak ekime wuygun hale
getirilmigtir. Arazi, ekim i¢in uygun hale
getirildikten sonra deneme diizenine gore
parselasyon islemi yapildi. Uzunlugu 5 m
ve alam 14 m? olan 4 sirali parseller
belirlendikten sonra ekim islemi; 5-6 cm
ekim derinligi, 20 cm sira {lizeri, 70 cm sira
arast mesafe olacak sekilde elle ekim
yapilmistir. Ekimden sonra yagmurlama
sulama sistemi ile sulama yapilarak ¢ikis
saglanmistir. Bitki boyu 15-20 cm’e
ulaginca tekleme ve seyreltme yapildi,
ardindan el ¢apasi ile ¢apa yapildi. Ikinci
capalama bitki boyu 4045 cm’deyken ¢apa
makinesi ile ¢apalama, karik agma, bogaz
doldurma ve sira aralarindaki yabanci otlari
temizlemek amaci ile yapilmistir. Deneme

alaninda c¢ikan yabancit otlar, bitki
gelisimini  tamamlayana  kadar  elle
toplanarak deneme alanindan
uzaklastirilmastir. Ik li¢ sulama

yagmurlama sulama sistemiyle, sonraki
sulamalar 7-10 giin arayla kariklara su
verilerek parsellerin esit sekilde sulanmasi
saglanilarak yapildi, toprak nemi kontrol
edilerek uygun sulama zamant
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belirlenmistir. Calismamizin asil konusunu
olusturan giibreleme isleminde, yavas
saliim ozellikli tire formunda bulunan azot
giibresi 4 farkli doz (15-20-25-30 kg/da) ve
3 farkli donemde (Tamami ekim, tamami
iist, yarist ekim + yarisi iist) uygulanarak
atdisi misirda verimi denenmigtir. Ayrica
ekimle birlikte her parsele 8 kg/da olacak
sekilde fosfor giibresi verilmistir. Hasat
islemi; koganlar tam olgunlastiktan, tane
nemi iyice diistiikten sonra yapilmigtir. Her
biri 4 sirali olan parsellerden kenar
siralarna dokunulmamis,  parsellerin
ortasinda bulunan 2 siradan kocanlar elle
toplanarak hasat islemi ger¢eklestirilmistir.

Hasat isleminden sonra parsellerden
toplanan kocanlar ayri ayr1 guvallara
konularak, sonrasinda her parselin

ortalamasmi temsil eden 10 adet kocan
belirlenerek verim ve verim unsurlarini
Olemek i¢in ayirilmistir. Calismada elde
edilen veriler JMP istatistiki paket program
kullanilarak varyans analizi yapilmis,
ortalamalar arasindaki fark Duncan (%S5)
coklu kargilastirma testine gore
belirlenmistir.
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3. Bulgular ve Tartisma
Sap kalinhgi

Arastirmada sap kalinligina dair
elde edilen verilerle yapilan varyans analiz
sonucuna gore uygulama yontemi ve N
dozu X yoOntem interaksiyonu bakimindan
%5 seviyesinde istatistiki olarak Onemli
bulunmustur (Tablo 3). En yiiksek sap
kalinlig1 degeri, tamami ekimle verilen 30
kg/da N uygulamasindan 22,23 mm; en
diistik sap kalinlig1 degeri ise, yarisi ekim ve
yaris1 iist olarak toplamda 15 kg/da N
uygulamasindan 19,10 mm olarak elde
edilmistir (Tablo 3). Sap kalinlik degeri
yiiksek olan bitkiler yatmaya karsi daha
direnglidirler. Azot dozu artis1 ile sap
kalinligi da artis gostermektedir. Azot
dozunun sap kalinligma etkisi {izerine
yapilan c¢aligmalarda, Boztepe (2022)’nin
farkli azot dozlarinda ve farkli sira
araliginda tathh musirda yaptigi ¢aligmada
buldugu degerler (15.35-17.84 mm)
calismamizdaki  degerlerin  altindadir.
Cokkizgin (2002); azot dozlarinin ve sira

arast mesafelerin  arttirllmasiyla  sap
kalinligiin arttigini belirtmis,
arastirmasinda ortalama 17.95 mm sap
kalinlig1 elde ederek galismamizin altinda
deger bulmustur. Yahlizade (2021), farkli
dozlarda azot ve solucan giibresi kullandig1
atdisi misirda elde ettigi 19.20-24.50 mm
degerleri ile ¢alismamizdaki bulgularla
yakin diizeyde veriler elde etmistir. Ozel
(2019), atdisi musirda farkli diizeylerdeki
organik solucan giibresini  kullandig1
caligmasinda 22.14-24.00 mm araligindaki
degerler elde ederek bulgularimizdan
yliksek sonuclar belirtmistir. Tas (2016),
calismasinda 23.12-29.65 mm araliginda,
Seydosoglu ve Saruhan (2017) yaptigi
calismada; ortalama sap oranini 19.2-29.4
mm, Seydosoglu ve Cengiz (2020)
calismasinda; 22.46-25.59 mm, buldugu

sap kalinliklar1 degerleri ile
degerlerimizden yiiksek sonuglar ve
dekarda artan bitki sikhigiyla  sap

kalinliginin inceldigini bildirmislerdir.

Tablo 3. Harran Ovasi ikinci tirtin kosullarinda yetistirilen atdisi misirin bitki sap kalinligina aitortalama

degerlerive olusan istatistiki gruplar

Uygulama Yarisi ekimi +  Hepsi iist Hepsi ekim N Dozu
yarisl iist Ortalama

15 kg/da N 19.10B 20.96 AB 21.30 A 20.45

20 kg/da 20.96 AB 20.80 AB 21.26 A 21.01

25 kg/da 21.13 AB 20.96 AB 20.96 AB 21.02

30 kg/da 20.46 AB 20.73 AB 22.23 A 21.14

Ortalama 2041 B 20.86 AB 21.44 A

LSD (Uyg. Yontemi) 0.714

LSD (N Dozu X Yontem) 2.096
Kocan capi artmaktadir. Kocan  ¢ap1  bitkinin

Kocan c¢ap1 bakimindan yapilan yetistirilme kosullar1 ve bitki besleme

varyans analizi sonucunda uygulama faaliyetlerinden etkilenmektedir. Ozmen
yontemi istatiksel olarak %35 farklilik (2018), genotip ve cevre interaksiyonun

gostermistir. Kogan c¢apinda (mm); en
ylksek deger yarisi ekim ve yarisi list olarak
toplamda 25 kg/da N verilen uygulamadan
46,33 mm, en diisik deger ise tamami
ekimle toplamda 20 kg/da N verilen
uygulamadan 44,11 mm olarak elde
edilmistir (Tablo 4). Misirda kogan gapi,
kocanda tane sayisi ile dogru iliskilidir,
kogan ¢api arttik¢ca kocanda sira sayisi da
artmaktadir ve buna bagl olarak verimde
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kogan ¢ap1 lizerine 6nemli etkisi oldugunu
bildirmistir. Kus (2015); artan azot dozunda
kogan capinda kalinlasma oldugunu, en
yliksek kogan kalinligin1 giibrenin yarisini
ekim diger yarisint da musir bitkisinin 6
yaprakli donemde uyguladigr parselden
elde etmistir. Turan (2020),
Kahramanmaras kosullarinda misir
bitkisinde farkli dozlarda azot ve ¢inko
giibresi kullandig1 arastirmasinda elde ettigi
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bulgular (43.38-45.87 mm) ¢alismamizdaki
bulgular ile paraleldir. Iskender (2020), azot
giibresi kullandig1 farkli tip seker musir
bitkilerinde elde ettigi bulgular (35.47-
4456 mm) ile degerlerimizin altinda
sonuglar belirtmistir. Dusak (2021), cesitli
mikrobiyal uygulamalar1 denedigi misir

bitkisinde elde ettigi bulgular (47.91-49.51
mm) degerlerimizin iizerindedir. Oner
(2017), soya bitkisi ile muisir bitkisini
karisik sekilde ekim yaparak denedigi
calismasinda elde ettigi bulgular (54.2-57.1
mm) ile ¢alismamizdaki degerlerden
yiksek sonuclar elde etmistir.

Tablo 4. Harran Ovasi ikinci iiriin kosullarinda yetistirilen atdigi misirin kogan ¢apina ait ortalama

degerleri ve olusan istatistiki gruplar

Uygulama Yanis1 ekimi + Hepsi iist Hepsi ekim N Dozu
yarisi iist Ortalama

15 kg/da N 45.18 AB 44.56 AB 44.70 AB 44.81

20 kg/da 45.30 AB 44.66 AB 4411 B 44.69

25 kg/da 46.33 A 45.10 AB 4493 AB 45.45

30 kg/da 46.16 AB 44.66 AB 45.00 AB 45.27

Ortalama 45.74 A 4475 B 44.68 B

Isd (uyg. yontemi)  0.71

Koc¢anda tane sayisi

Arastirmada kocan tane sayisina
dair elde ettigimiz veriler (N dozu X
yontem) interaksiyonu bakiminda
istatistiksel olarak %5 Onem diizeyinde
farklilik oldugu saptanmistir. Yapilan
aragtirmada uygulamalar
karsilastirildiginda koganda tane sayisi
(adet); en yiiksek yarisi ekim ve yarisi {ist
olarak toplamda 25 kg/da N verilen
uygulamadan 596 adet, en az tane sayisi ise
tamamui ekimle toplamda 25 kg/da N verilen
uygulamadan 514,33 adet olarak elde
edilmistir (Tablo 5). Ozel (2019); koganda

tane sayisinin verimi dogrudan etkiledigi,
cesit ve yetistirme olanaklarinin da tane
sayisint etkiledigini bildirmistir. Turgut
(2000), Bursa kosullarinda farkli azot
dozlar1 kullanarak yaptig1 arastirmasinda
buldugu bulgular (544.4-654.2 adet) ve
Konugkan ve ark. (2015), Hatay Amik
Ovast  kosullarindaki ~ calismasindaki
bulgular (538.5-605.3 adet) ¢alismamizdaki
bulgular ile yakin diizeydedir. Ozkan
(2022) yarasa giibresi kullanarak atdisi
misir  bitkisinde buldugu degerler ile
(652.12-692.58 adet) calismamizin
iizerinde sonuglar elde etmistir.

Tablo 5. Harran Ovasi ikinci tiriin kosullarinda yetistirilen atdisi misirin koganda tane sayisina ait

ortalama degerleri ve olusan istatistiki gruplar

Uygulama Yarnisi ekimi + Hepsi iist Hepsi ekim n dozu
yarisl iist Ortalama

15 kg/da N 516.40C 525.90 BC 563.60 ABC 535.30

20 kg/da 582.06 AB 555.36 ABC 568.26 ABC 568.56

25 kg/da 596 A 5918 A 514.33C 567.37

30 kg/da 544.96 ABC 554.66 ABC 549.20 ABC 549.61

Ortalama 559.85 556.93 548.85

LSD (N Dozu X 64.95

Yontem)

Ko¢anda tane agirhg:

Calismada, koganda tane agirhig
degerleri bakimindan yapilan varyans
analiz sonuclaria gore, uygulama yontemi
ve (N dozu X yontem) bakimindan
istatistiksel olarak %5 Onemli farkliliklar
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tespit edilmistir. En yiiksek kocanda tane
agirlig1 hepsi iist olarak toplamda 25 kg/da
N verilen uygulamadan 208,03 g/kocan, en
az ise hepsi iist olarak toplamda 15 kg/da N
verilen uygulamadan 181,46 g/kocan olarak
elde edilmistir (Tablo 6). Kogan tane
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agirlig, verimi etkileyen en Onemli
faktorlerden biridir. Bitkinin  yetisme
kosullarindaki eksiklikler kiigiik veya ciliz
taneler olusturur, bu da verim acisindan
onemli diisise neden olmaktadir. Acibuca
(2021), Mardin kosullarinda farkli misir
cesitleri denedigi calismasinda bazi misir
cesitlerinde degerlerimizin iizerinde kogan
tane agirhigt  bulmus; kocanda tane
agirhiginin verimle dogru orantili oldugunu,
hektolitre, bin tane agirligi gibi durumlari

etkiledigini bildirmistir. Demir (2016),
Hatay  ekolojik  kosullarinda  farkh
lokasyonlardaki  ¢aligmasinda  buldugu
bulgular (159.7-190.4 g/kogan)
calismamizdaki  degerlerden  diisiiktiir.
Oktem ve Kosar (2021), artan bitki
sitkligrtyla  kocanda  tane  agirliginin
azaldigini, 94.58-166.65 g/kocan degerleri
belirterek ¢alismamizdaki degerlerden daha
az kocan tane agirligi elde etmislerdir.

Tablo 6. Harran Ovasi ikinci iirtin kosullarinda yetistirilen atdisi misirin koganda tane agirligina ait

ortalama degerleri ve olusan istatistiki gruplar

Uygulama Yaris1  ekimi + Hepsi iist Hepsi ekim N dozu ortalama
yarisi iist
15 kg/dan 187.8 DE 181.46 E 191.76 BCDE 187.011
20 kg/da 204.96 AB 192.5 BCDE 193.36 ABCDE 196.944
25 kg/da 203.63 ABC 208.03 A 189.26 CDE 200.311
30 kg/da 198 ABCD 190.1 BCDE 190.23 BCDE 192.778
Ortalama 198.6 A 193.025 B 191.158 B
LSD (Uyg. 5.12
Y ontemi)
LSD (N Dozu X 15.01
Yontem)
Koc¢an uzunlugu etkilendigini, genotip ve cevre

Farkli dozlarda ve farkli donemlerde
azot giibresi uygulanan atdisi misirda kogcan
uzunluguna ait degerlerin varyans analiz
sonucuna gore azot dozu istatiksel olarak
%S5 diizeyinde 6nemli oldugu saptanmustir.
Kocan uzunlugu (cm); en yiiksek hepsi
ekimle toplamda 20 kg/da N verilen
uygulamadan 20,03 cm, en az ise hepsi
ekimle olarak toplamda 25 kg/da N verilen
uygulamadan 17.91 cm olarak elde
edilmistir (Tablo 7). Ozmen (2008); kocan
uzunlugunun gevre sartlarindan

interaksiyonun 6nemli derecede etkiledigini
bildirmistir. Oktem ve Kosar (2021), artan
bitki  sikligiyla  kocan  uzunlugunun
azaldigim1  belirtmislerdir.  Arastirmada
buldugumuz kocan uzunluguna ait degerler;
Saruhan (2021) buldugu degerler (18.33-
19.165 cm) ile Can ve Akman (2014)
degerleri (18.1-19.8 cm) ile benzer
durumda, Kara (2006) degerleri (7.7-18.3
cm) ve Yimaz (2005) degerlerinden
(17.92-18.77) yiiksektir.

Tablo 7. Harran Ovasi ikinci {irlin kosullarinda yetistirilen atdisi misirin kogan uzunluguna ait ortalama

degerleri ve olusan istatistiki gruplar

Uygulama Yarisi ekimi + Hepsi iist Hepsi ekim N dozu ortalama
yarisi iist

15 kg/da N 18.53 18.18 18.26 18.32B

20 kg/da 19.26 18.71 20.03 19.33 A

25 kg/da 18.76 19.6 17.91 18.76 AB

30 kg/da 18.56 18.8 18.76 18.71 AB

Ortalama 18.78 18.82 18.74

LSD (N Dozu) 0.64
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Hektolitre agirhg:

Hektolitre  agirlign  bakimindan
yapilan varyans analiz sonucuna gore
uygulama yonteminde %S5 seviyesinde
onemli farklilik oldugu tespit edilmistir.
Hektolitre agirligr (kg/hl); en yiiksek hepsi
iist olarak toplamda 30 kg/da N verilen
uygulamadan 78,93 kg/hl, en az ise yarisi
ekimle ve yarisi1 Ust olarak toplamda 20
kg/da N verilen uygulamadan 76,6 kg/hl
olarak elde edilmistir (Tablo 8). Kog
(2020), calismasinda hektolitre agirligini
ortalama 75 kg/hl ve misir ¢esidi yoniinden
istatiksel olarak onemli bularak
calismamizla yakin diizeyde veriler elde
etmistir. Ozmen (2008), calismasinda 74,7-
78,7 kg/hl degerleri ile bulgularimiza yakin
degerler elde edip, genotip ve c¢evre

interaksiyonun istatiksel 6nemde oldugunu
bildirmistir. Elmali ve Soylu (2008) ve Ozel
(2019)  c¢alismalarinda  bulgularimizin
alinda  degerler belirterek hektolitre
agirhgimi calismamizin aksine istatiksel
olarak Onemsiz bulmusladir. Duman ve
Ekinci (2021); arastirmalarinda 59.53-
77.89 kg/hl araliginda hektolitre agirligi
elde ederek kullandiklari farkli genotiplerde
degerlerimize yakin ve bazi genotiplerde
diisiik sonuglar elde etmislerdir ve lokasyon
X genotip interaksiyonun  hektolitre
agirligina  etkisinin  istatiksel Onemde
oldugunu bildirmislerdir. Kiling ve ark.
(2018) bulduklar1 79.1-84 kg/hl degerleri ile
bulgularimizdan yiiksek sonuglar elde
etmislerdir.

Tablo 8. Harran Ovasi ikinci triin kosullarinda yetistirilen atdisi musirin hektolitre agirligina ait

ortalama degerleri ve olusan istatistiki gruplar

Uygulama Yarist ekimi + Hepsi iist Hepsi ekim N dozu ortalama
yarisi iist
15 kg/da N 78.2 AB 77.9 AB 77.36 ABC 77.96
20 kg/da 76.6 B 785 A 77.53 AB 77.54
25 kg/da 77.36 AB 78.33 A 78.06 AB 77.92
30 kg/da 77.63 AB 78.93 A 77.56 AB 78.04
Ortalama 77.45B 78.41 A 7774 B
LSD (Uyg. 0.55
Y 6ntemi)
LSD (N Dozu X 1.63
Yontem)
Tane verimi yetistirildigi ¢evre kosullari, uygun hava

Tane verimi bakimindan yapilan
varyans analiz sonuglarina gore uygulanan
yavas salinmli azot dozunda istatiksel
olarak %35 onem diizeyinde farklilik tespit
edilmistir. Uygulamalarda; en yliksek tane
verimi yaris1 ekim ve yaris1 iist olarak
toplamda 25 kg/da N verilen uygulamadan
1270,66 kg/da olarak, en az tane verimi ise
hepsi iist olarak toplamda 15 kg/da N
verilen uygulamadan 1109,33 kg/da olarak
elde edilmistir (Tablo 9). Tane veriminde,
bitkinin  disaridan  verilebilen ihtiyag
duydugu besin maddelerinin saglanmasinin
yaninda sulama ve bakim islemlerinin
zamaninda ve dogru yapilmasinin onemli
etkileri olmaktadir. Bunun yaninda bitkinin
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sicakligt ve nemi tane verimine etki
etmektedir.  Yavas  salimmli  azotlu
giibrelerin, toprakta yikanmayla daha az
kayba ugramastyla bitkinin giibreden daha
fazla yararlanilmasi saglanmaktadir, bu da
verimsel acidan bitkiye olumlu
yansimaktadir. Benzer c¢alismada Boga
(2018) musir  bitkisinde  nitrifikasyon
inhibitorlii azot giibresini 6.3-12.3 kg/da
dozlarinda kullanarak azot kullaniminin

azaltma olanaklarini arastirdigi
calismasinda, misir veriminde  artis
oldugunu ancak uygulama dozlarinin

istatiksel olarak Onemli bulunmadigini,
kontrol ile karsilastirildiginda inhibitorli
azot uygulamasinin verimde istatiksel
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olarak onemli artis oldugunu bildirmistir.
Durmaz (2012), ¢alismamiza benzer olarak
aycicegi bitkisinde denedigi yavas salinimli
ve yaprak glibresi uygulamalarinin tane
verimi acgisindan istatiksel olarak Onemli
bulmustur. Bir baska benzer ¢alismada Kus
(2015), Cukurova kosullarinda muisir
bitkisinde yavas salinimli giibre kullandig:
calismasinda tane verimine dair elde ettigi
degerlerde (1076-1086 kg/da)
bulgularimizdan diisiik sonuglar bulmus, en
ylksek verim degerlerine azot dozunu 25
kg/da’dan 30 kg/da ¢ikarilmasiyla elde

edildigini bildirmistir. Caligmasinda farkli
dozlarda azot ve ¢inko giibrelerini kullanan
Turan (2020); 0 kg/da N, 15 kg/da N, 30
kg/da N ve ¢inko giibresi uyguladigr misir
bitkisinde tane verimine dair elde ettigi
bulgular (669.8-1156.8 kg/da)
calismamizda elde ettigimiz verilerden
diistiktiir. Uyanik (2019), misir bitkisinde
farkli mikrobiyal ve kompoze giibre
uygulamalarii denedigi ¢alismasinda elde
ettigi tane verim degerleri (1136.2-1157.4
kg/da) ile calismamizdaki degerlere yakin
sonuclar almistir.

Tablo 9. Harran Ovast ikinci tiriin kosullarinda yetistirilen atdisi misirin tane verimine ait ortalama

degerleri ve olusan istatistiki gruplar

Uygulama Yaris1  ekimi + Hepsi iist Hepsi ekim N dozu ortalama
yarisi iist
15 kg/da N 1169.33 1109.33 1137 1138.55C
20 kg/da 1200.33 1158.33 1162.33 1173.66 BC
25 kg/da 1270.66 1229.66 1189.66 1230 AB
30 kg/da 1259 1206.33 1241.66 1235.66 A
ortalama 1224.83 1175.91 1182.66
LSD (N Dozu) 61.37
(kg/da) Tane verimi

1300

1250

1200 — ® Yarist Ekim + Yaris1 Ust

1150 - — m Hepsi Ust

1100 A L Hepsi EKim

1050 - |

1000 - .

15 kg/da N 20 kg/da N 25 kg/da N 30 kg/da N
(Uygulamalar)

Sekil 1. Farkli dénemlerde ve farkli dozlarda uygulanan yavas salinimli azot giibresinin tane verimine etkisi

4. Sonuc ve Oneriler

Farkl1 dozlarda ve farkli zamanlarda
yavas salinmli azot giibresi uyguladigimiz
atdisi misirda; bitki boyu 203,66 cm ile
214,8 cm, sap kalinligi 19,10 mm ile 22,23
mm, kocan ¢ap1 44,11 mm ile 46,33 mm,
koganda tane sayis1 514,33 adet ile 596 adet,
kocanda tane agirligi 181,46 g/kogan ile
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208,03 g/kogan, kocan uzunlugu 17,91 cm
ile 20,03 cm, hektolitre agirligi 76,6 kg/hl
ile 78,93 kg/hl, tane verimi 1109,33 kg/da
ile 1270,66 kg/da arasinda bulunmustur. En
yiiksek tane verimine, yarisi ekim ve yarisi
ist olarak toplamda 25 kg/da N verilen
uygulamadan 1270,66 kg/da olarak elde
edilmistir. Uygulama zamanina genel
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olarak bakacak olursak, istatistiki olarak
onemli bulunmamakla birlikte en faydali
uygulamanin yaris1 ekimle ve yarist iist
olarak verilen azot dozlarinda iyi sonuclar
elde edilmistir, uygulanan giibre dozlarinda
25 kg/da N verdigimiz uygulamalarda diger
uygulama dozlaria gore daha fazla olumlu
sonu¢ elde edilmistir. Ancak calisma tek
yilik  ve g¢evresel kosullardan da
etkilendiginden, daha detayli ¢caligmalar ile
farkli sonuglar elde edilebilir. Farkli
lokasyonlarda da yapilacak ¢aligmalar misir
tiretiminde verimin artmasin1 saglayacak
olanaklarin belirlenmesine katki
saglayacaktir.

Yazarlarin Katki Beyani
Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son

halini gordiiklerini/okuduklari ve
onayladiklarini beyan ederler.
Cikar Catismasi1 Beyani

Tiim yazarlar, bu c¢alisma igin

herhangi bir c¢ikar c¢atismasi olmadigini
beyan etmektedir.

Aciklama
Bu c¢alisma, ilk yazarin yiiksek
lisans tezinden iiretilmistir.
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Ozet

Gelisen ve hizla biiyiiyen Diinyada insan ihtiyaglarinda artislar goriilmektedir. Insan ihtiyacinin siirekli artis1 ve
zamana bagli olarak degismesi sonucunda iilkelerde farkli iiretim yontemleri ele alinmaktadir. Uretim
tekniklerindeki degisim iilkelerin gelismislik potansiyellerine bagli olarak degisim gostermektedir.Gelismis
tilkelerde uygulamaya konulan teknolojik iiretim yontemleriyle birlikte c¢esitli sektdrlerde {iiretim artiglar
gozlemlenmistir. Sektorler arasinda tarim sektdriinde makinelesmenin artmasiyla birlikte sektorde iiretim artiglart
belirgin hale gelmistir. Gelismemis ilkelerde ise iiretim gelencksel yontemlerle yapilmaktadir. Bu tip iilke
smiflarinda iiretim yapma potansiyelleri iilkelerin kendi i¢ dinamiklerine bagl olarak degismektedir. Tiirkiye’de
iireticilere destekler cesitli kamu kuruluslar1 tarafindan verilmektedir. Ureticilere destekler Gida Tarim ve
Hayvancilik Bakanligi, Ticaret Bakanligi ve Tarim ve Kirsal Kalkinmayr Destekleme Kurulu araciligiyla
verilmektedir. Kamu kurumlari tarafindan iireticilere verilen destekler kimi zaman ayni kimi zaman ise nakdi
destek seklinde olmaktadir. Kamu ekonomisi tarafindan saglanan bu destekler Tiirkiye’nin yillik biiylime
oranlarina etki yapmaktadir. Yapilan ¢aligmada Tiirkiye’de kirsal kalkinma amacl verilen desteklerin biiyiime
iizerine etkisi ele alinmistir. T.C. Merkez Bankasindan (https://evds2.tcmb.gov.tr/) alinan veriler Todo-Yamamoto
yontemi ile analiz edilmistir. Yapilan ¢alisma sonucunda Tiirkiye’de kirsal kalkinma destekleri ile biiyiime
beklentileri arasindaki nedensellik durumu incelenmistir.

Anahtar Kelimeler: Kalkinma, kirsal kalkinma, ekonomik destekler

The Examination of The Impact of Growth Expectations on Rural Supports in Turkey
Using The Todo-Yamamoto Method

Abstract

In the rapidly developing and growing world, there is an increase in human needs. The constant increase and
changes in human needs over time have led to the adoption of different production methods in countries. The
changes in production techniques vary depending on the development potential of countries. Advanced countries
have observed an increase in production in various sectors with the implementation of technological production
methods. In the agricultural sector, for example, the increase in mechanization has resulted in significant
production growth. In underdeveloped countries, on the other hand, production is still carried out using traditional
methods. The potential for production in such countries depends on their internal dynamics. In countries classified
as underdeveloped, the ability to produce is subject to the necessary capital structure. The support given to the
producers by the public institutions is sometimes in the form of in-kind and sometimes in the form of cash support.
These supports provided by the public economy have an impact on Turkey's annual growth rates. The study
conducted in this regard examines the impact of the supports provided for rural development in Turkey on
economic growth. The data obtained from the Central Bank of the Republic of Turkey is analyzed using the Todo-
Yamamoto method. The study examines the causality between rural development supports and growth
expectations in Turkey.

Keywords: Development, rural development, economic supports
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1.Giris

Ulkelerin  ekonomik  gelismislik
seviyelerinin  belirlenmesinde  biiylime
kavrami Onemli bir rol oynamaktadir.
Biiylime hizinin arttirilmasi icin tlkeler
tarafindan ¢esitli olanaklar ilgili sektorlere
aktarilmaktadir. Sektorlere  aktarilan
kaynaklar etkin bir sekilde kullanildig:
zaman devlet tarafindan planlanan biiyiime

hedefi  gerceklesmis olur.  Devletler
tarafindan biliylime hedefleri saglanirken
ilke icinde dengeli bir  biiylime

saglanmasma da dikkat edilmelidir. Zira
iilke i¢inde dengesiz bir dagilimla belirli
bolgelerde goriilen biiylime potansiyelleri
iilke icin sorun olusturmaktadir. Ulke icinde
bolgelerarasi dengesiz biiylimenin
yasanmasi beraberinde bircok sorunu
meydana getirmektedir. Bu sorunlardan ilki
yatirimlarin bir yerde toplanmasi seklinde
ortaya ¢cikmaktadir. Ortaya ¢ikan bu durum
kaynak tahsisinde yetersizlige neden
olmaktadir. Ikinci sorun ise; sehir
alanlarinda karsilasilan niifus yogunlagmasi
ve dolayisiyla kirsal niifusun azalmasidir.
Bir diger sorun ise dengesiz niifus
dagilimima bagli olarak sehirlerde goriilen
carpik kentlesme durumudur. Karsilasilan
bu sorunlarin iistesinden gelebilmek icin
yatirimlarin iilke i¢inde normal dagilim
gostermesi konusunda ¢aba sarf edilmelidir.
Bu nedenle kamu sektorii tarafindan
yatirimlarin kirsal alanlara dogru yapilmasi
seklinde  tesvik edici  politikalara
uygulanmalidir. Tesvik edici politikalarla
birlikte iilke genelinde liretim diizeyinde bir
artig saglanmasi beklenmektedir.
Gergeklesecek olan bu durumda iilkede
biiyiime hizinda artis meydana gelecektir.
Ortaya ¢ikan biiylime ile birlikte iilke i¢inde
diger alanlarda da ekonomik ve sosyal
kalkinma  hareketleri goriilmektedir.
Calisma kapsaminda ilk olarak biiyiime ve
bliytime gesitleri ele alinmistir. Bu béliimde
bliylime ile ilgili genel hususlar ve
bliylimeyi  hizlandiran  nedenler ele
almmustir. Tkinci boliimde ise Tiirkiye’de
kirsal kalkinma faaliyetleri kapsaminda
saglanan destekler incelenmistir. Bu
bolimde kirsal kalkinma  destekleri
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desteklendigi fonlara bagli olarak cesitli
ayrimlara tabi tutularak ele alinmustir.
Ugiincii béliimde ise Tiirkiye’ de 2013.01-
2023.01 yillar1 arasinda aylik dénemde
kirsal kalkinma destekleri ile beklenen ve
gelecekteki biiylime oranlari ele alinmustir.
Bu boliimdeki veriler T.C. Merkez
Bankasindan  (https://evds2.tcmb.gov.tr/)
alimmugtir. 121 adet veri Todo-Yamamoto
analiz yontemine gore analiz edilmistir.
Analiz yontemine bagl olarak Tiirkiye’de
cari biiylime yada gelecekte beklenen
bliylime  hizlarmin  kirsal ~ kalkinma
destekleri tizerindeki etkisi ele alinmastir.

2.Bilyiime Kavram

Genis bir ag yelpazesine sahip olan
bliyiime kavrami {izerine birgok iktisatei
tarafindan farkli tanimlamalar yapmustir.
Parasiz (2008) biiyiime kavraminmi degisik
sekillerde ifade etmistir. Parasiz (2008)
yapilan ilk tamimlamaya gore; iiretim
faktorlerinin (emek, sermaye, toprak ve
girisim) tam olarak kullanilmas1 sonucunda
olusan potansiyel gayri safi milli hasilanin
uzun donemde artmasi olarak tanimlamastir.
Ikinci tanimlamaya gére ise bilyiime iiretim
degerlerinde meydana gelen net artis olarak
ele alinmistir (Parasiz, 2008). Turan (2008)
yaptigr c¢alismada biliylime kavramini,
toplum i¢inde yasayan insanlarin mal ve
hizmetleri artan ve degisik miktarda
tilketme durumu olarak ele almistir. Ayni
calismada toplum i¢inde yasayan bireylerin
refah diizeylerinin artmasiyla insanlarin
zenginleseceginin ve bunun sonucunda da
toplumsal refahin artacagi belirtilmektedir
(Turan, 2008). Bir iilkede belirli bir donem
icinde nihai mal ve hizmetlerin piyasa fiyati
lizerinden parasal degerine nominal
gayrisafi yurti¢i hasila (GSYIH), nominal
gayrisafi yurti¢ci hasila icinde yer alan

enflasyonist unsurlarin deflatorler
vasitastyla arindirilmasiyla da reel GSYIH
elde  edilir. Biiylime  kavraminin

biiyiikliigiinii hesaplarken ele aldigimiz reel
GSYIH hesaplamalarinda iiretim, gelir ve
harcama olmak {izere ii¢ farkli yontem
kullanilmaktadir ~ (Tuna, 2023).Uretim
yontemi; bir kisinin bir donemde mal ve
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hizmetten elde etmis oldugu toplam
tutardan mal ve hizmeti iretirken yapmis
oldugu girdi kalemlerini ¢ikarmasiyla
ortaya c¢ikan farkla hesaplanir. Gelir
yontemi; iicret, faiz, kira ve ticari karlarin
toplanmasiyla hesaplanmaktadir. Harcama
yontemi ise disa kapali ekonomilerde
tilketim, yatirim ve kamu harcamalarinin
toplanmasiyla, disa agik ekonomilerde bu
degiskenlere ihracat ile ithalat arasindaki

farkin cikarilmasiyla elde edilir
(Celenkoglu, 1993). Uzerinde farkli
tanimlamalar yapilan biiylime kavrami
iilkeler acisindan Onemli  bir  yer
tutmaktadir. Ulkeler c¢esitli  destekleri
tiretim faktorleriyle bulusturarak biiylime
hedeflerini  gergeklestirmeye calisirlar.
Erding (2018)’de biliylimenin goriilme
cesitliligini dokuz ayri grupta
degerlendirmistir.

e “Spontane Biiyiime”. Asgari ekonomik
miidahalenin oldugu ekonomik ortamda

tretim  faktorlerinde  ortaya  ¢ikan
etkilesimin  ortaya ¢ikardigi  biiyiime
cesididir.

e “Planli Biiyiime”: Belirlenen kalkinma
planlar1 kapsaminda ortaya ¢ikan biiylime
tiirtidiir.

e “Kapali Biiyiime”: Ulkelerin disarya
bagli olmadan 6z kaynaklariyla gdstermis
olduklar1 biiyiimedir.

e “Ac¢ik Biiyiime”: Kapali biiylimenin
aksine dis piyasaya bagli olan, uluslararasi
sermaye girisiyle ortaya c¢ikan bilylime
tirtidir.

e “Durgun Biiyiime”: Ulke icinde gelir
atist goriilmesine ragmen bu artisin kisi
basina gelire niifusunda artmasindan dolay1
stabil kalmas1 durumudur.

o “Ustel Biiyiime”: Bilyiime hizmnin
gittikce artan sekilde devam eden biiylime
tiirtidiir.

e “Biyolojik Biiyiime”: Belirli yillar iginde
bliylime hizinin artmasi zamanla bu hizin
yavaglamasi ve gerilemesi durumudur.
Ortaya ¢ikan bu durum insan anatomisine
benzedigi icin biyolojik biiylime diye
adlandirilir.
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e “Dengeli Biiyiime”: Ulke iginde yer alan
sektorlerin ~ ayn1  oranda  biiylime
performansini gostermesi durumudur.

e “Dengesiz Biiytime”: Dengeli
bliylimenin aksine ekonomide yer alan
sektorlerden bazilarinin asir1  biiylimesi
bazilarinin ise az biliylimesi yada duragan
sekilde kalmas1 durumudur (Erding, 2018).
Ulkelerin i¢cinde bulunduklari ekonomik ve

cografi kosullara gore farkli biiylime
potansiyeli  gosterebilmektedir.  Ortaya
cikan Dbiiylime potansiyelleri niifusun

yogunluguna gore sekillenebilmektedir.
Niifusun belirli boélgelerde yogunlagmasi
nedeniyle iilke iginde dengesiz biiyiime
hareketleri goziikiirken, yapilan ekonomik
planlara bagli olarak planli biiylime
hamleleri ~ goriilebilmektedir. ~ Ulkeler
gerekli biiylimeyi hizlarimi arttirmasi igin
degisik yollara bagvururlar. Bu yollardan
ilki “tasarruf haddidir”. Ulkeler daha hizl
biiyliyebilmek i¢in bireylerde tasarruf
aligkanliginin arttirilmasint - saglamalidar.
Bu amaca ulasabilmesi i¢in hiikiimetler
tiketim iizerinden alinan  vergilerin
arttirilarak tilkketimin azaltilmasini
saglamaktir. lIkinci olarak “teknolojik
gelisme ile verimlilikte artis”
saglanmasidir. Yapilan calismalara baglh
olarak verimlilik artis1 ile kamusal
harcamalar arasinda bir bag oldugu ortaya
cikmigtir. Bu nedenle belirli bir biiyiime
hizina ulasmak isteyen {lkeler gerekli
kamusal altyapt yatirimlarini  arttirmak
zorundadir. Ugiincli  olarak  “beseri
sermayedir”. Beseri sermayeye yapilan
yatirrmla  birlikte  iilkelerin  bilimsel
faaliyetlerinde ve ar-ge c¢aligmalarinda

artiglar goriilmektedir. Bilimsel
faaliyetlerin  ve  ar-ge  calismalarin
hiikiimetlerce  desteklenmesi  iilkenin

bliylime hizin1 arttiran bir etmen olarak
karsimiza ¢ikmaktadir. Son olarak “sosyal
sermayedir”. Sosyal sermaye insanlarin
davraniglart iizerinde (orf-adet,biirokrasi,
rigvet vb.) etkili olmaktadir. Sosyal
sermayesi zayif olan {ilkelerin biiylime
hizlarinda yavaslama goriilmektedir. Bu
nedenle biliylime hizini arttirmak isteyen
iilkeler sosyal sermayelerini arttirmak
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zorundadir  (Unsal, 2017). Kisaca
Ozetlersek; belirli bir biliylime oraninin
yakalamasi icin iilkelerin teknolojiye ve
insana yatinm yapmast gerekmektedir.
Belirlenen bu kriterlere uygun sekilde
hareket eden iilkelerin biiylimesinde higbir
engel bulunmamaktadir. Biiylime
hedeflerini gerceklestiren iilkelerde bir¢ok
alanda degisimler goriilmektedir. Belirli bir
bliylime hedefini tutturan iilkelerde hayat
standardinda iyilesmeler goriilmektedir.
Biiylime ile birlikte toplum i¢inde yer alan
kisilerin yasam kalitelerinde artislar
gozlemlenmektedir. Biiyiime ile birlikte
is¢ilerin almis olduklar1 reel {icretlerde
artiglar saglanir. Bu durumda toplum ig¢inde
fakirligin azalmasimma neden olmaktadir.
Biiylimenin ortaya c¢ikarmis oldugu bir
diger hususta {ilkelerin uluslararasi alanda
prestijlerinde olmustur. Belirli bir biiylime
hizina ulasan iilkeler savunma ve uzay
arastirmalarina daha ¢ok  yatirim
yapmaktadir (Diiger ve Dulupgu, 2001).

3.Kirsal Kalkinma Destekleri

Kirsal kalkinma destekleri proje
bazli krediler olup, bu krediler kismen kredi
ve hibe seklinde iireticilere verilmektedir.
Kirsal kalkinma destekleri ulusal kaynak ve
uluslararas1 kaynaklarin kullanilarak iki
sekilde kullanim yontemi olmaktadir.
Bakanlik tarafindan kirsal kalkinmanin
saglanmasi ve tarimda verimin arttirtlmast
amaciyla “kirsal kalkinma amacgh tarimsal
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destekler”, zamanla birlikte toplumsal
yapida meydana gelen degismeye bagh
olarak ortaya ¢ikan yoksulluk ve go¢ gibi
sorunlarin  ¢oziimlenmesi icin  “sosyal
gelismeyi  destekleme projesi”, kirsal
kesimdeki altyap1 sorunlarinin ¢dziimii i¢in
“koylerin altyapisinin destekleme projesi”,
girisimcilik faaliyetlerinin desteklenmesi
icin “KOSGEB DESTEKLERI”,
bolgelerarasi farklarin giderilmesi bolgesel
dengesizlik sorununun ¢oziimiine iligkin
Ybolgesel gelisme destekleri”, iilke i¢inde
kirsal ve kentsel alan ayrimi gézetmeden
yoksul  hanelerin  refah  seviyesinin
arttirllmas1  icin ~ “poksullugu  azaltma
destekleri”, cevre kirliligin 6nlenmesi ve
dogal kaynaklarin korunmasi i¢in”¢evresel
altyapr ve cevresel koruma destekleri”,
cevresel sorunlarin ¢oziilmesi amaciyla
“katt ank projesi” ve son olarak su ve
kanalizasyon gibi altyap1 yatirimlarinin
yapilmast  ve altyapt  yatirimlarinin
iyilestirilmesi amaciyla “su,kanalizasyon
ve altyapt projesi” ne ulusal kaynaklardan
kaynak tahsisi saglanmaktadir. Kirsal
alanlarin geliserek ekonomik olarak daha
rekabetci hale gelmesi i¢in  “ipard
programindan” ve kirsal veya bolgesel
kalkinma  calismalari  sayesinde  bu
bolgelerin daha siirdiiriilebilir bir hayat
standartinin  yasanmast i¢in  “entegre
kalkinma projeleri” izerinden uluslararasi
kaynaklar ilgili kisilere aktarilir. (Tarim ve
Orman Bakanligi, 2021:30-37).
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Grafik 1. Tarim ve Orman Bakanligi Ulusal Kirsal Kalkinma Stratejisi (2021-2023) sf:30-37’den olusturulmustur.
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Grafik 2. Cari yil ve Gelecek y1l Biiyiime Beklentileri (Aritmetik ortalama)

Grafik  2’de T.C.  Merkez
Bankasindan  (https://evds2.tcmb.gov.tr/)
alman verilere bagli olarak 2013-2022
yillar1  arasinda  Tirkiye’nin  biiyliime
beklenti oranlarinda dalgalanma hareketleri
goriilmektedir. 2013-2017 yillar1 arasinda
dalgalanma siddeti daha hafif iken, 2017
yilindan itibaren dalgalanma daha siddetli
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hale gelmistir. 2018 yilinda cari biiylime
beklentisinde goriilen diisme egiliminin
nedenleri arasinda o yil lilkemizde goriilen
kur sokunun etkisinin oldugunu
sOyleyebiliriz. 2019  yilinda  diinya
genelinde goriilen ve etkisini 2021 yilina
kadar siirdiiren covid-19 salgini nedeniyle
2019-2021 yillart arasinda Tiirkiye’de cari
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bliyime  oranlarinda
goriilmektedir.

diisme  egilimi

4.Arastirma ve Yontem

Ekonometrik  modellerin  yapisi
geregi  skotasttk  yapt  olmast  ve
ortalamalarin  zaman iginde degisme
gostermesi olusacak hipotezlerin
gecerliligine  iligkin  sorunlar  ortaya
¢ikarabilmektedir. Bu nedenle elde edilen
veriler  incelendiginde ilk  olarak
kullanilacak olan denklem igin verilerin
duraganlik seviyelerine bakilmasi
gerekmektedir (Takim, 2010). Gegmiste
uygulanan granger nedensellik testi ile
glinlimiixde uygulanan granger nedensellik
testi arasinda farkliliklar olugmaktadir.

Meydana gelen bu farliliklar zaman serileri
analizlerinde ve bilgi islem maliyetlerinde
meydana gelen degismelerden
kaynaklanmaktadir  (Atukeren,2011:138).
VAR sitemi ekonometrik analizlerde en
cok kullanilan  yontemlerden  biridir.
ekonometrik modellerde esbiitiinlesmelik

seviyesi  bilinmemesi  durumunda I
Dereceden VAR uygulamasi
yapilabilmektedir. Degiskenlerin

bilinmeme durumu ortaya ¢iktiginda ise
ECM modeli uygulamaya konulur. Bu
durumda zaman serisi analizinde VAR
modeli tahmin edilmeden Once On test
kapsaminda birim kok analizi ve
esbiitiinlesme analizi yapilmaktadir (Todo
ve Yamamoto, 1995).

Inverse Roots of AR Characteristic Polynomial
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Grafik 3. Serinin Normallik Dagilim Grafigi

Elde edilen veriler normallik dagilimi i¢in
test edildiginde serinin normal dagilim
gosterdigi  goriilmektedir. Seriler tablo
yontemi ile analiz edildiginde serinin,
¢cemberinin disina tasmadig1 yada ¢cember
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smirina sifir ~ mesafede olmadig1
goriilmektedir. Yapilan analiz sonucuna
gbre serinin gecikme katsayisi 1 olarak
bulunmustur.
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Tablo 1. Serinin gecikme katsayisi (K)

Lag LogL LR FPE AIC sC HQ

0 -1803.694 NA 1.55e+10 31.97689 32.04930 32.00628
1 -1612.418 369.0109* 6.156+08* 28.75076* 29.04040* 28.86829*
2 -1604.315 15.20273 6.25¢+08 28.76663 29.27349 28.97231
3 -1600.437 7.070027 6.85¢+08 28.85729 29.58137 29.15111
4 -1596.777 6.477155 7.54¢+08 28.95181 29.89312 2033378
5 -1591.160 9.643152 8.03¢+08 29.01168 3017022 29.48181
6 -1587.695 5.765026 8.89¢+08 29.10965 30.48541 2066792
7 -1582.508 8.353589 9.56¢+08 2917714 30.77013 29.82356
8 -1579.773 4.261184 1.08e+09 29.28801 31.09822 3002258

Tablo 2. Serinin biitiinlesme derecesi (dmax)

UNIT ROOT TEST TABLE (ADF) AT FiRST DiFFERENCE
CARIBEKL | DESTEKMIKT | GELBEKL | d(CARIBEKL) | d(DESTEKMIKT) | d(GELBEKL)
With Constant t-Statistic | -3,1885 -0,7824 -3,615 -9,612 -4,6502 -8,9361
Prob. 0.0231 0.8198 0.0068 0.0000 0.0002 0.0000
*%* nO *k*k *k*k *k*k *k*k
With Constant & t-Statistic | -3,1716 -1,6742 -3,61 -9,5771 -8,9501 -8,9352
Trend Prob. 0.0953 0.7561 0.0332 0.0000 0.0000 0.0000
* no *% *kk *kk *kk
Without Constant & | t-Statistic -1,3011 0.5690 -0,6593 -9,6535 -4,5824 -8,9717
Trend Prob. 0.1776 0.8377 0.4296 0.0000 0.0000 0.0000
no nO nO *k*k *kk *kk

Ele alinan serinin biitiinlesme derecesi
(dmax) 1 olarak bulunmustur. Serimiz
farkta duragan hale geldigi icin Todo-
Yamamoto testi uygulamaya konulmustur.
Analiz  soncunda k+dmax=2 olarak

bulunmustur. Todo ve Yamamoto (1995)
yilinda yapmis olduklar1 ¢alismada kendi
yontemleri ile ilgi durumlar asagidaki
sekillerde belirtmistir.

Ve=7Fo+ it + - +?qrq+j1yr—1 + o+ Tt o +jpy1-p+3'1

Enkii¢iik kareler Yontemine gore p=>
k+d’ya gore k’dan en az d ‘den daha fazla

Ve=Fo+ it + o+ 3+ Ty +

yapilan modellemede; lineer
modeli igerisindeki Todo
ekonometrik  modeli, trend etrafina
bakilmasmni ve yorumlanmasimi trend

tizerinden Onermektedir. Ayni zamanda

yuriyis
Yamamoto
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gecikme kabul edilerek islem siireci devam
etmektedir.

-~

+ Jiyi-x +

-~

+Jpyi-p +

-

&

entegrasyonun trend etrafinda iki oldugunu
ele alacak olursak esbiitiinlesme ile
gecikme sayist da dikkate alinarak
asagidaki gibi model tahmininde bulunulur.
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ve=Po+ 0t + T yo1 + o+ Tveok + Tee tVimk—t + Jus 2Ve-x-2 + &

yapilan model tahmini wald testine gére bu 1995: 227-233). Biitiinlesme derecesi ve
serinin dogrusalligina ve esbiitiinlesik olup gecikme katsayisi  bulunduktan sonra
olmadigina bakilir. Seride duragan olmayip, uygulama konulan Todo- Yamamoto
farkta duragan olmasinda ise model analizi ile ilgili degiskenler arasindaki
kullanilmaktadir. (Todo ve Yamamoto, seklide gosterilmistir.

DESTEKMIKT = C(1)*DESTEKMIKT(-1) + C(2) *DESTEKMIKT(-2) +

C(3)*GELBEKL(-1) + C(4)*GELBEKL(-2) + C(5)*CARIYIL(-1) + C(6)*CARIYIL(-2) +
C(7)

GELBEKL = C(8)*DESTEKMIKT(-1) + C(9)*DESTEKMIKT(-2) + C(10)*GELBEKL(-1)
+ C(11)*GELBEKL(-2) + C(12)*CARIYIL(-1) + C(13)*CARIYIL(-2) + C(14)

CARIYIL = C(15)*DESTEKMIKT(-1) + C(16)*DESTEKMIKT(-2) + C(17)*GELBEKL(-1)
+ C(18)*GELBEKL(-2) + C(19)*CARIYIL(-1) + C(20)*CARIYIL(-2) + C(21)

Wald Test
Test Statistic Value df Probability
Chi-square 1.626877 2 0.4433

Null Hypothesis: C(3)=C(4)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

c@) -46969.47  39100.65

C(4) 34870.91 39055.92

Ho=Gelecek yil  beklenen  biiylime gore bulunan deger < 0,05 ise Ho hipotezi
oranlarindan bu y1l saglanan tarimsal destek kabul edilmektedir. Deger > 0,05 ise Ho
miktarlarina dogru bir nedensellik iligkisi hipotezi reddedilmektedir (Cengiz ve Terzi,
yoktur 2018:7-8).

Ha= Gelecek yil beklenen biiyiime Wald test analizine gore c¢ikan olasilik
oranlarindan bu y1l saglanan tarimsal destek degerimiz 0.04433>0.05 oldugundan dolay1
miktarlarina dogru bir nedensellik iligkisi Ho hipotezi kabul edilmistir. Sonuca gore
vardir. gelecek yil beklenen biiylime oranlarindan
Degiskenler arasindaki iligkiler wald analizi bu yil icinde saglanan tarimsal destek
yontemine tabi tutulmustur. Wald analizi miktarlarina dogru bir nedensellik bagi
yontemine bagli olarak olasilik degeri 0.05 bulunmamaktadir.

olarak baz alinmistir. Yapilan hipotezlere
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Wald Test:

System: %system

Test Statistic ~ Value df Probability
Chi-square 7.462854 2 0.0240
Null Hypothesis: C(8)=C(9)=0

Null Hypothesis Summary:

Normalized Restriction (=0) Value Std. Etrr.
C(8) 5.81E-07 2.41E-07
C(9) 6.89E-08 2.43E-07

Ho= Bu yil saglanan tarimsal destek
miktarlarindan  gelecek yi1l  beklenen
bliylime oranina dogru bir nedensellik
yaklagimi yoktur.

Ha= Bu yil saglanan tarimsal destek
miktarlarindan  gelecek yi1l  beklenen
bliylime oranina dogru bir nedensellik
yaklagimi yoktur.

Wald test analizine gore c¢ikan olasilik
degerimiz 0.0240<0.05 oldugundan dolay1
Ho hipotezi rededilmistir. Sonuca gore bu
yil i¢inde saglanan tarimsal destek
miktarlarindan  gelecek yil  beklenen
bliylime oranlar1 arasinda bir nedensellik
bagi vardir. Gelecekte beklenen biiylime
oranlar1 {ireticilerin y1l iginde alacagi destek
miktarlarin etkilemektedir.

Wald Test:

System: %system

Test Statistic Value df Probability
Chi-square 0.517275 2 0.7721
Null Hypothesis: C(15)=C(16)=0

Null Hypothesis Summary:

Normalized Restriction (=0) Value Std. Err.
C(15) -5.63E-07 8.16E-07
C(16) 3.71E-07 8.21E-07

Ho= Bu yil saglanan tarimsal destek
miktarlarindan bu yil beklenen cari biiytime
oranina dogru bir nedensellik yaklagimi
yoktur.

Ha= Bu yil saglanan tarimsal destek
miktarlarindan bu yil beklenen cari biiytime
oranina dogru bir nedensellik yaklagimi
vardir.

Wald test analizine gore c¢ikan olasilik
degerimiz 0.7721>0.05 oldugundan dolay1
Ho hipotezi kabul edilmistir. Sonuca gore
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icinde bulunulan yil i¢inde biiylime
beklentileri yine o yil icinde saglanan
tarimsal destekleri etkilemedigi ortaya
cikmustir.
5. Sonug¢

Ulkelerde yasanan ekonomik krizler
ve 2019 yilinda Diinya genelinde goriilen
covid-19 salgini tarimsal iiretimin ne kadar
onemli oldugunu bizlere hissettirmistir.
Krizler ve kiiresel salgin karsisinda binlerce
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kisi issizlik sorunu ile kars1 karsiya
kalmistir. Yasanan ekonomik darbogazlarla
birlikte goriilen igsizlik tilkeleri daha da
ekonomik girdaba sokmustur. Tarimsal
tretim faaliyetiyle ugrasan kisilerde
yasanan ekonomik darbogazlarda igsizlik
sorunu pek goriilmemektedir. Sektor olarak
yasanan en biiyiikk sorunlardan birisi artan
maliyetler durumudur. Karsilagilan bu
sorunun  istesinden  gelebilmek igin
reticiler  genellikle  birlik  olusturup
maliyetleri azaltma yoluna gitmislerdir.
Avrupa ve Asya iilkelerinde iireticiler
kooperatiflesme yoluyla hem {iriinlerine
pazar bulma hem de maliyetleri diisiirme
yoluna gitmislerdir. Bu sayede iireticiler
karsilagtiklar1  kriz  donemlerinde bile
tiretimlerini devam ettirerek istthdamlarini
arttirmiglardir. Tirkiye’de ise fiireticilerin
maliyetler  karsisinda  birlik  olma
diisiincesine  pek  karsilagilmamaktadir.
Yasanan bu durumda ge¢miste Tiirkiye’de
kooperatiflesme stirecinde yasanan
olumsuz  durumlar etkili  olmustur.
Kooperatiflesme  hareketinde  goriilen
olumsuz durum giinlimiizde goriilen iyi
kooperatiflesme ~ Ornekleriyle  birlikte
azalmaya baglamistir. Tiirkiye’de iiretim
stirecinde yasanan maliyet sorunlariyla
miicadelede devlet tarafindan verilen ayni
ve nakdi destekler 6n plana ¢ikmaktadir.
Ureticilere saglanan bu destekler iiretimin
artmasimna neden olmaktadir. Saglanan
tiretim artis1 istthdam sorunun ¢oOziimiine
katk1 saglamaktadir. Uretim artis1  yil
sonunda milli gelirinde artmasina imkan
saglamaktadir. Artan milli gelir diizeyi
iilkenin ekonomik ag¢idan daha katma
degerli hale getirmektedir. Tirkiye’de
yapilan planl ekonomik yapida yillara gore
ilgili sektorlere yapilacak olan destek

miktarlar1  belirlenmektedir.  Bolgesel
dengesizligin giderilmesi kirsal
kalkinmanin saglanmasi1 i¢in planlama

dahilinde ilgili sektorlere cesitli kaynaklar
aktarilir.  Bu  kaynaklar  sektorlere
dagitilirken sektoriin tiim sektorler icindeki
pay1 g6z oniinde bulundurulur. Tiirkiye’de
tireticilere  saglanan  kirsal  kalkinma
destekleri niifusun iilke i¢cinde normal bir
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dagilim saglamasina katkida bulunur.
Kirsal kalkinma destekleri ile iilke i¢inde
normal dagilim gdstermesi beklenen
niifusun istihdam sorununun da olmamasi
beklenmektedir. Bu sayede saglanan kirsal
destekler iilke icindeki tiim bolgelerde
dretim artist hedefini saglama yolunu
tutmaktadir. Kirsal kalkinma destekleri
beklenen biiyiime oranlarina baglh olarak
ilgili  sektorlere  dagitilir.  Biiylime
beklentisinin yliksek oldugu donemlerde
kirsal kalkinma desteklerinde artislar
goriilebilmektedir. T.C. Merkez
Bankasindan alinan verilere bagl olarak
Tiirkiye’de gelecek yil icinde beklenen
bliyiime beklentisi ile kirsal kalkinma
destekleri arasinda bir iligki oldugu todo-
yamamoto ekonometrik analiz yontemine
gore goriilmektedir.
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Abstract

Environmental and human health are seriously threatened by the release of heavy metals into the environment
through mining, metal finishing, welding, and alloy manufacturing. Heavy metals, in contrast to some organic
contaminants, cannot be metabolised or destroyed and are not biodegradable. Through the water and the food
chain, organic contaminants that are persistent in the environment, such as antibiotics, endocrine disrupting
substances, and organic chemicals, represent a serious threat to the ecosystem's health. Pharmaceuticals like
paracetamol, carbamazepine, and sulphanilamide are produced in vast quantities each year to treat diseases in
humans and improve livestock breeding. Dyes, are basic chemical compounds and widely applied in numerous
areas, but pollute the environment. The majority of dye compounds are mutagenic, teratogenic, and carcinogenic.
The most practical method for treating wastewater at a cheap cost and with a high level of efficiency was found to
be adsorption. Nanomaterials are used in a variety of technical domains because they exhibit a number of special
enhanced features that bulk materials can not. Due to their distinct physicochemical features, iron-based
nanoparticles have recieved significant attention recently, particularly in practises for environmental remediation.
There is an increase in demand for new, and environmentally friendly methods for generating these nanoparticles.

Keywords: Nanomaterial, iron oxide, adsorbent, heavy metal, wastewater
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1. Introduction

Due to the diverse range of
pollutants produced by industries including
the chemical, biomedical, pharmaceutical,
textile, and other sectors, wastewater
treatment is getting more complex.
Biological methods, such as evaporation,
have fallen short of meeting strict treatment
standards and methods, and incineration has
fallen short of its promise because of the
secondary pollution it produces. The
advanced oxidation process, either by itself
or in conjunction with a biological process,
can significantly contribute to assisting
businesses with demanding treatment
standards. It is essential for the chemical
industry's long-term sustainability to have
minimal environmental impact,
nonselective pollution destruction, and high
adaptability (Bhuta, 2014).

Pharmaceutical residue
contamination is now a major concern in
many nations. This has motivated scientists
all around the world to develop novel
methods for managing both the potential
environmental  effects of  harmful
contaminants as well as their remediation.
Medicines are ingested by humans and
animals and end up in surface water,
groundwater, drinking water, soil, and other
environmental media. For their removal
from aquatic systems, a number of
treatment methods have been used,
including  oxidation, photolysis, UV
degradation, membrane processes, reverse
osmosis, adsorption, coagulation, and
flocculation. Despite this, there are several
opportunities for research and development
of cutting-edge treatment to protect the
environment from pharmaceutical
discharges. Fenton is a modern treatment
approach  that has shown  great
effectiveness. In the Fenton oxidation,
hydrogen peroxide, ferrous or ferric ions,
and free radicals interact to form hydroxyl
radicals. This is an oxidation process that is
metal-catalyzed and uses iron as a catalyst.
The main disadvantages of the Fenton
process are the high cost of H202 and the
significant amount of ferric sludge
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generated during the neutralisation step of
the treated solution before disposal. The
classic Fenton method may be combined
with ultrasound, electrochemical processes,
UV radiation, and other wastewater
treatment technologies to produce the
enhanced Fenton process in order to
overcome the aforementioned constraints
(Masood et al., 2023).

The use of disinfection agents like
chlorine, chlorine dioxide, or ozone results
in the development of disinfection by-
products (including trihalomethanes, halo-
phenols, ketones, and aldehydes) that have
a significant potential for mutagenicity
and/or cancer. In addition, even when
wastewater treatment procedures are
applied on a wide scale, many harmful
substances, such as heavy metal ions and
azo dyes, cannot be entirely eliminated
from wastewaters. Heavy metal ions and
azo dyes are the most prevalent hazardous
substances in wastewaters that cause
specific issues (Sadegh et al., 2017). High
levels of arsenic (As) in copper smelting

wastewater ~ provide a  significant
environmental concern that must be
overcome (Luo et al., 2010). Toxic
substances must be removed from

wastewater in order to safeguard human
health and the environment. Because of its
great efficiency and economic
consideration, the adsorption process is the
best approach. Adsorbents have been
utilised  extensively  for  wastewater
treatment, including activated carbon (AC),
zeolites, biomaterials, and polymers.
However, these materials' adsorption
effectiveness is not very  high.
Consequently, it has become crucial to
discover more effective adsorbents (Sadegh
etal., 2017).

2. Nanomaterials as adsorbents
Nanomaterials are being utilised and
have been exclusively developed and used
extensively in a wide range of products,
such as those used in medicine, industry,
personal care, cosmetics, sunscreen,
toothpaste, paints, optics, and electronics,
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as well as photocatalysts, antiultraviolet
light agents, food packaging, medical
devices, bandages, clothing, dental
restoration material, antibacterial agents,
drug delivery systems, artificial organs, and
tissue adhesives. There are currently more
than 1000 items or product categories on the
market that contain nanoparticles, and it is
predicted that in 2015, the yearly profit
from engineered nanomaterials exceeded
2.5 trillion US dollars. One of the most
widely produced and utilised nanoparticle
in the world s titanium dioxide
nanoparticles (TiO2 NPs) (Shah et al.,
2017).

For the removal of heavy metal ions
and dyes from wastewater, nanomaterials
have been widely researched. For
improving the effectiveness and adsorption
capabilities of removing pollutants from
wastewater, various innovative
nanomaterial ~ adsorbents have been
developed in recent years. Development
and application of innovative technology is
essential for treating water with high
efficacy and minimal energy use. The
following requirements should be met by an
ideal adsorbent used to treat wastewater: A
product should: 1) be environmentally
friendly; 2) show a high sorption capacity
and high selectivity, especially to the
contaminants present in water at low
concentration; 3) allow for the easy removal
of the adsorbed pollutants from its surface;
and 4) be recyclable. Numerous researches
conducted in recent years have
demonstrated that the majority of these
requirements can be met by nanomaterials.
The nanostructured adsorbents exhibit
substantially greater efficiencies and
quicker adsorption rates in water treatment,
primarily because of the extraordinarily
high surface area. The waste water
treatment procedures may benefit from the
use of nanomaterials including carbon
nanotubes, graphene, ferric oxide (Fe3Oa4),
manganese oxide (MnOy), titanium oxide
(TiO2), magnesium oxide (MgO), and zinc
oxide (ZnO) (Sadegh et al., 2017).
Environmental cleanup can be
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accomplished by using nanomaterial
adsorbents, such as metal oxides, carbon
nanotubes, and graphene sheets but organic

dyes, aromatic substances, phenolic
derivatives, medicines, and antibiotics all
have different adsorption capabilities

(Awad et al., 2020).

3. Metal oxide-based nanomaterials

Metal oxides are the most diverse
class of materials due to their unique
features, which span practically all areas of
solid-state physics and material science.
Because of their ability to be oxidised or
dissolved in water and release metal ions,
several types of metal oxide nanoparticles,
including iron oxide nanoparticles, ZnO
nanoparticles, copper oxide nanoparticles,
silver oxide nanoparticles, and titanium
oxide nanoparticles, have been utilised for
wastewater treatment. These chemically
stable metal oxide nanoparticles are
employed in numerous applications,
including  adsorption, photocatalytic
activities, antibacterial and antifungal
activities. (Naseem and Durrani, 2021).

Transitional metal oxide
nanoparticles must have very good
absorption capabilities in order to be used in
modern  energy and  environmental
products. High activity can also be attained
using amorphous phases, despite the fact
that most metal oxides are crystalline in
nature (Li et al., 2015). Inorganic
nanomaterials with a metal or metal oxide
basis are frequently employed to remove
dyes and heavy metal ions. Fe3s0s, MnOz,
TiO2, MgO, CdO, and ZnO are nanoscale
metals or metal oxides that offer high
surface area and specific affinity. Metal
oxides have been used as sorbents to
remove heavy metals and dyes because of
their poor solubility, low environmental
impact, and none of these characteristics
contribute  to  secondary  pollution
generation (Sadegh et al., 2017).

Copper oxide, silver oxide, zinc
oxide, iron oxide, and titanium oxide are
five important metal oxide nanoparticles.
ZnO is the most often used of these five
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metal oxide nanoparticles for various
wastewater treatment methods. CuO and
TiO2 are the most often utilised metal
oxides for wastewater treatment after ZnO.
ZnO, CuO, and TiO2 are used in a wide
range of applications in the literature,
including  adsorption, photocatalytic
activity, antibacterial, and antifungal
activities. The main applications of silver
oxide are in photocatalytic and antibacterial
processes. Iron oxide is mostly utilised in
adsorption (Naseem and Durrani, 2021).

4. Iron oxides nanoparticles

One of the earth's most common
elements is iron. lron oxides are found in
nature in a variety of forms, including
hematite (alpha-Fe203), magnetite (FesOa4),
and maghemite (gamma-Fe203). Due to
their greater specific surface area, high
porosity, and powerful magnetic response,
iron-based nanomaterials have recently
demonstrated outstanding capabilities for
sorption  activities, leading to an
extraordinary sorption capacity. According
to reports, 10-20 nm nanoparticle sizes
offer the best performance. Such particles
have  been claimed to  exhibit
superparamagnetic behaviour, a type of
magnetism that has been observed in
ferromagnetic particles (Nizamuddin et al.,
2019). Nanosized ferric oxides are
inexpensive adsorbents for toxic metal
sorption due to the ease of synthesis and the
availability of readily available resources.
Due to the low risk of secondary
contamination from elemental iron,
nanosized ferric oxides can be injected
directly to contaminated locations.
Numerous studies examined the impact of
various parameters on FesOs magnetic
nanoparticles' ability to remove metal ions.
For instance, pH, temperature, the amount
of the adsorbent, and the incubation
duration all had a significant impact on the
efficiency of the adsorption of Ni(ll),
Cu(ll), Cd(l1), and Cr(VI) ions by FesOa
nanoparticles. Surface functionalized FezOa
nanoparticles have been employed
extensively for the removal of hazardous
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metal ions in compared to bare FesO4
nanoparticles. For the simultaneous
adsorption of Cr(I11), Co(I1), Ni(lI), Cu(ll),
Cd(r), Pb(II), and As3+ from wastewater,
surface-engineered FesOs nanoparticles
exhibit a significant affinity. These
nanoparticles were shown to preferentially
adsorb metal ions, and it was discovered
that the adsorption process was highly
dependent on the quantity, surface
functionality, and pH of the medium
(Sadegh et al., 2017).

Because micro- and nanometer-
sized particles are more likely to form
agglomerates, particle size may lead to
instability. Additionally, iron oxide-based
nanoparticles lose their magnetic and
dispersibility as a result of their active
reaction to chemical reactions. These
materials have increased stability when
coated in carbon or silica. For the synthesis
of magnetic nanomaterial, the right ratio of
ferromagnetic  and  antiferromagnetic
elements can produce a highly stabilised
morphology. Material size, morphology,
phase purity, and imperfections in the
surface of the materials are a few other
variables that can affect magnetic
characteristics. Contrarily, it is still difficult
to produce magnetic materials with a clear
structure, greater physiochemical stability,
a regulated composition, and a surface that
can be tailored. A magnetic material's
surface energy increases as its size reduces,
from the micrometre to the nanoscale range,
but the material's overall stability declines.
To solve this problem, researchers have
produced  high-quality  inverse-spinel
NiFe204 using the hydrothermal co-
precipitation method with graphene oxide
as the feedstock. In this approach, utilising
it as a sorbent has produced results that are
both economically viable and make it easier
to separate from adsorbed heavy metals.
The magnetic moment of the material
directly relates to the removal of heavy
metals. However, in an aqueous media that
also contains greasy oil and suspended
particulates, a higher magnetic moment
makes it simple to separate the adsorbent



MAS JAPS 8(3): 462-470, 2023

using a magnet. This strategy works well for
avoiding high pressure drops and long
separation processes like filtration. The
extremely efficient adsorbent can also be
used again, which lowers the overall cost.
To remove colours from wastewater, iron-
based nanoparticles are actually utilised.
The interaction between the chemicals and
the functional groups on the absorbent's
surface makes this feasible. The functional
groups define an absorbent's efficacy,
selectivity, capacity, and reusability
(Nizamuddin et al., 2019).

The textile and pulp industries are
the principal users of dyes, which are
primarily organic compounds.
Nanomaterials made of iron-based oxide
shows a variety of sorption capabilities that
made them excellent in concurrently
removing colours, organic pollutants, and
inorganic pollutants. Methylene blue is a
common heterocyclic aromatic chemical
that is employed in many chemistry and
biological fields. Additionally, methylene
blue is used to make drugs (Nizamuddin et
al., 2019). Singh et al. (2017) developed a
wet-chemical process for the synthesis of
superparamagnetic FesOs4 nanoparticles
coated with Green Tea Polyophenols
(GTP), or Fe304@GTPs NPs. Due to their
hydrophilic  coating of GTPs, the
synthesised NPs were extremely stable and
evenly disseminated in aqueous medium. In
the wastewater treatment process, these
particles demonstrated a high adsorption
capacity (7.25 mg/g) for the removal of the
methylene blue dye. The pseudo-second-
order kinetic and Langmuir isotherm
models, respectively, and the sorption
dynamic and equilibrium data, showed
good agreement in both cases. The particles
might also be readily magnetically removed
from the liquid medium and possibly
recycled for several cycles.

In 2013, Singh et al. revealed a
simple  soft-chemical  method  for
manufacturing FesOs embedded ZnO
magnetic semiconductor nanocomposites
(Fes0s4-ZnO MSN), and they compared
their efficacy for water purification to that
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of their separate counterparts (FesO4 and
Zn0). The formation of FesO4+~ZnO MSN
was evident from the detailed structural
analyses by XRD, TEM and magnetic
measurements. Due to their porous network
structure, surface polarity, and large surface
area, it has been found that these
nanocomposites have a great potential to
simultaneously remove Nizx+, Cdz+, Coz+,
Cuz+, Pbz+, Hgzt+, and Ass+ from waste
water. These nanocomposites also show a
good photocatalytic activity for the
degradation of organic dyes under UV
irradiation, and are found to be efficient in
the easy and rapid capturing of bacterial
pathogen. It has been observed that the
efficiency of capturing bacteria is strongly
dependent on the concentration of
nanoadsorbents and their inoculation time.

By employing Fe-based MOF as a
precursor, Angamuthu et al. (2017)
developed a simple method to manufacture
composite materials with mesopores that
represent an iron oxide core and are
encapsulated in carbon nanodisk shells.
FesOs nanoparticles encapsulated in
mesoporous carbon matrix (FeMCNA-300)
were produced by catalytic carbonization of
Fe2+ coordinated 1,4,5,8-
naphthaleneteracarboxylic dianhydride
MOF at 725 °C under N2 environment
followed by air treatment at 300 °C.
FeEMCNA-300 displayed exceptional
catalytic activity towards the degradation of
150 ppm of methylene blue (MB) dye in
water with 84% TOC conversion in 15 min
at ambient temperature. Through a
regulated mesoporous channel in the
FeMCNA-300 carbon nanodisk, methylene
blue and the oxidant H202 interact with iron
oxide nanoparticles.

In the study of Ebrahiminezhad et al.
(2018), a unique iron nanostructure was
effectively produced utilising a rapid and

environmentally friendly method
employing an aqueous extract of
Mediterranean cypress (Cupressus
sempervirens). In actuality, extremely

reactive ultra-small iron nanoparticles with
diameters of less than 1.5 nm were
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assembled into  nanoclusters.  Iron
nanoclusters were found to range in size
from 9 to 31 nm, with a mean diameter of
19 nm. Additionally, the produced
nanoclusters shown tremendous potential
for dye removal from aqueous solution in a
time-dependent way. For the elimination of
methyl orange, decolourization efficiency
was estimated to be 95% after a 6-hour

operation.
Eshaghzade et al (2017)
synthesised ferro magnetic iron oxide

(FesO4) nanoparticles (NPs) using a simple
and inexpensive electrochemical approach.
The synthesised substance was utilised as a
heterogeneous electro-Fenton catalyst to
decolorize solutions containing C.I. Acid
Red 14 and C.I. Acid Blue 92. Graphite
electrode Modified with carbon nanotubes
(CNTs) were used as cathode in both
synthesis and electro-Fenton processes. The
higher catalytic potential of magnetite
nanoparticles was demonstrated by the
remarkable discolouration across a wide pH
range. Additional benefits include the
ability of FesOs NPs to be recycled
following  magnetic  separation, the
prevention of their release into the
environment as a secondary pollutant, and
the enhanced electro production of
hydrogen peroxide at the cathode surface as
a result of the presence of CNTSs.

The ammonium ion, one of the
inorganic ~ contaminants  in  aquatic
ecosystems, can impede the self-
purification of lakes and rivers and lead to
eutrophication. Therefore, it is crucial to
minimise or completely stop ammonium
leakage into aquatic systems. The
traditional ion-exchange method is limited
to application in smaller quantities because
ammonium will be exchanged by other
high-valence ions first in water and running
cost tends to be high. The removal of
ammonium using a biological filter is a
highly successful technology that greatly
outperforms conventional procedures. But
building the filter comes at a considerable
expense, and the subsequent processing
comes with a bigger danger to safety.
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Ammonium ions have been widely
adsorbed using activated carbon, zeolites,
biomaterials, nanoparticles, and polymers,
however their adsorption effectiveness has
been observed to be relatively low.
Additionally, nanoparticles utilised as
adsorbents for extracting ammonium ions
from wastewater should meet the following
criteriaz: (1) The actual nanosorbents
themselves ought to be safe. (II) The
sorbents have relatively high sorption
capabilities and are selective for
contaminants with low concentrations. (111)
The pollutant that was adsorbed onto the
surface of the nano adsorbent was simple to
remove. (IV) The sorbents could be
regenerated indefinitely. FesO4
nanoparticles were employed in the work by
Zare et al. (2016) as an effective adsorbent
for the speedy removal of ammonium ion
from the solvent phase. The developed
adsorbent was synthesized using a chemical
co-precipitation method from its precursor
mixtures i.e. FeCl2-4H20 and FeCls-6H20.

Superparamagnetic ascorbic acid-
coated Fe304 nanoparticles with a high
specific surface area were successfully
synthesized by Feng et al., (2012) via an
environmentally  friendly hydrothermal
route in the absence of any templates. The
as-synthesized ascorbic acid-coated FesO4
nanoparticles have a diameter of less than
10 nm, thus leading to a high specific
surface area of about 179 m?/g, which is
even larger than those of well-defined
mesoporous structures. The ascorbic acid-
coated Fe3Os4 nanoparticles  exhibit
superparamagnetic properties at room
temperature and saturation magnetization
approaches 40 emu g-1. FesO4 nanoparticles
exhibit good adsorption behavior for
removing arsenic ions.

Although a lot of methods, such as
chemical precipitation, ion exchange,
liqguid—  liquid  extraction, resins,
cementation, and electrodialysis have been
developed for the extraction of the heavy-
metal ions from industrial wastewater.
However, from a practical point of view, the
application of such adsorbents for treating
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wastewater has a major drawback, which is
that it requires an additional separation step
to remove the adsorbent from the solution.
One of the new developments for removing
heavy-metal ions from wastewater in recent
years is to use magnetite as adsorbents, due
to its high adsorption capacity for heavy-
metals and organic pollutants. The most
important advantage of using FesOs as
adsorbents or magnetic supports of catalysts
is that it can be easily separated from the
reaction system with an external magnetic
field. However, for the practical application
of magnetic powders as adsorbents, there is
still a great challenge to solve the
dispersibility of magnetic powders into the
sewage water without any extraneous
forces. Instead, FesO4 nanopartciles (NPs)
with large solubility and high stability in
water can be synthesized in large amounts.
These water-soluble FesOs4 NPs used as a
fast recyclable tool for Pbz+ and Cre+
removal from sewage water. It is
noteworthy that the adsorption ability of the
water-soluble FesOs NPs to Pbz+ and Cre+
is stronger than water-insoluble FesO4 NPs.
Water-soluble iron oxide NPs can be
directly dissolved and well stabilized in
sewage water, and then an effective
magnetic separation was used to call back
the absorbent after complete adsorption
(Wang et al., 2012).

EDTA FesOs nanomagnetic
chelators (NMCs), show a strong tendency
towards the adsorption of Cr(l11), Co(ll),
Ni(Il), Cu(ll), Cd(ll) and Pb(Il) from
wastewater (Sadegh et al., 2017).

The adsorption of Eus+, Las+, Cozx+
and Niz+ ions from aqueous solution by
these citrate-coated magnetic nanoparticles
was studied by Ngomsik et al., (2012). The
Kinetic study showed a rapid adsorption due
to the presence of active sites on the
external surface of the magnetic
nanoparticles. The adsorbed amount of
cations increases drastically with pH from
pH 2 to 3.5 and remains constant over pH
3.5. These results show that these
nanoparticles could be used in water
treatment process for removal of pollutants.
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Indeed, this magnetic adsorbent is efficient
and easily removed from the aqueous
solution by applying a magnetic field.

Warner et al. (2010) demonstrated
the synthesis and characterization of high-
performance, superparamagnetic, iron
oxide nanoparticle-based, heavy metal
sorbents, which exhibit outstanding affinity
for the separation of heavy metals in
contaminated water systems (i.e., spiked
Columbia River water). The magnetic
nanoparticle sorbents were manufactured
from an easily synthesised iron oxide
precursor, and then a straightforward, one-
step ligand exchange reaction was used to
add an affinity ligand that is unique to a
particular heavy metal or group of heavy
metal pollutants to the nanoparticle surface.
The designed magnetic nanoparticle
sorbents have higher binding capabilities
due to their naturally high active surface
areas.

Asfaram et al. (2017) examined the
simultaneous, ultrasound-assisted
adsorption of brilliant green (BG) and
malachite green (MG) onto Mn-doped
FesO4 nanoparticle-loaded activated carbon
(Mn-Fes0s-NP-AC) as a new adsorbent. It
was noted that cationic dyes were rapidly
and simultaneously removed from their
binary solutions. Small amount of adsorbent
used with high adsorption capacity. Mn-
doped Fes0s4-NP-AC was a newly
developed and effective adsorbent.

5. Conclusions

Due to their large surface areas and
small particle sizes, which result in a large
number of adsorption active centres,
nanomaterials have been extensively
explored for the removal of heavy metals
and dyes from wastewater based on their
special features. For the removal of both
organic and inorganic contaminants,
adsorption techniques utilising
nanoparticles are extremely efficient,
practicable, and employed. These
adsorbents' potential for widespread
commercial use in wastewater treatment in
the near future seems extremely likely.
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High stability, well-dispersion in aqueous
medium, high adsorption capacity, easily
separation from the liquid medium, reuse in
multiple cycles are important properties for
the nanoparticle absorbents.

To cut prices, these nanoparticles
must still be manufactured on a large scale
commercially. Natural resources should be
abundant, affordable, environmentally
friendly, and devoid of hazardous chemicals
when wused for manufacturing these
nanoparticles. Monodispersed nanoparticle
production requires further researches.

Despite their widespread use,
nanoparticles could be dangerous for
humans due to their nanotoxicity.
Therefore, it is essential to analyse the
toxicity of nanoparticles in order to
determine the relative health hazards
connected to consumer exposure. Metal
oxide nanoparticles, like other
nanoparticles, are valuable for many
applications, but due to their unrestrained
use and release into the environment, there
are still some health hazard concerns. To
make the usage of nanoparticles more
efficient and environmentally beneficial,
several issues should be solved.
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Abstract

Wearable technology is currently at the cutting edge of both industry and academic research, and a number of
wearable products are now on the market. Inorganic nanomembranes can be transferred to almost any substrate
and can be shaped (they are elastic, printable, and flexible). Shapeable systems with a variety of capabilities have
been developed via organic electronic materials frequently. These properties build the core concept for new
technologies, which transform otherwise rigid high-speed devices into their shapeable counterparts. From the
materials available, researchers can select the one that is most appropriate for the intended use. In certain cases,
they may even decide to change the approach by selecting an appropriate material for a particular application. All
of the rigid electronics building pieces, including as active components, electronics and energy storage, must be
remade in the form of multi-functional nanomembranes that can be reshaped on demand after production in order
for this notion to be realised. Stretchable and flexible electronics have excellent mechanical properties that enable
them to be bent, stretched, and twisted. This opens up a wide range of interesting applications in domains including
biomedical engineering, robotics, human-machine interfaces, and other related ones. Although many different
stretchable materials and structures have been constructed, the majority are only two-dimensional (2D) layouts for
active components and interconnects.

Keywords: Wearable electronic materials, wearable devices, polymer, textile, washability
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1. Introduction

Stretchable  electronics include
textiles and consumer goods, energy
conversion systems, energy storage systems
and biomedical applications. Electronic
chemicals, such as lithium-ion batteries, are
becoming more important in the field of
new digital products. Strong specificity,
high  technical threshold, robust
functionality, and tight quality criteria for
purity and metal ion content are also exist
for chemicals used in this new era.
Wearable Technology industry emerged
from the fusion of numerous pre-existing
industries, such as flexible and miniaturised
electronics, technical textiles, membranes
and barrier insulation to capture various
significant trends, including those in
consumer electronics, fashion, healthcare,
sports and leisure, and the clothes worn by
the military and security forces. Advances
in two branches of materials science in the
20th century (plastics and semiconductors)
left virtually no aspect of modern life
untouched. In 2000, conducting and
semiconducting polymers used in hybrid
technology and plastic electronics were
recognised with the Nobel Prize in
Chemistry (Savagatrup et al., 2014).
Electronically active clothing and body-
mounted gadgets are the direction that
portable, interactive technology is headed
(Andrew et al., 2018). Organic and polymer
electronics are commonly referred as
"plastic  electronics” and  “flexible
electronics,” but these labels hide the wide
range of mechanical qualities that organic
conductors and semiconductors have.
Stretchable electronics refers to electronic
components and machinery made to fit into
spaces that are inaccessible to traditional
metals, semiconductors, and flat, rigid
substrates. They include textiles and
consumer goods, energy conversion and
storage systems (Spurgeon et al., 2010), and
biomedical applications such implanted
sensors, artificial retinas, prosthetic skin,
and sensors for soft robotics (Ilievski et al.,
2011). Compared to inorganic
semiconductors, an ability that remains
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mostly unique to organics is facile chemical
functionalization, which can tune the
bandgaps of individual semiconductors for
multijunction ~ solar  cells,  provide
chemoselectivity  for  chemical and
biological sensors, allow electrochromic

behaviour for all perceptible colours
(Jensen et al.,, 2013), and tailor the
mechanical compliance for  specific

applications in portable displays, solar cells,
and biomedical devices (Andrew et al.,
2018). Electronic chemicals, such as
lithium-ion batteries, are becoming more
and more important in the field of new
energy with the growth of digital products,
electric vehicles, and energy storage
technologies. In many domains, electronic
chemicals have received a lot of attention.
High purity and low impurity content are
traits of high-end electronic compounds,
necessitating a particularly  rigorous
separation and purification process. A
crucial method for the separation and
purification of electronic compounds at the
present is crystallisation. Chemicals utilised
in the electronic industry are typically
referred to as "electronic chemicals.”
According to their final uses, electronic
chemicals can be classified as
semiconductors (integrated circuits (IC),
discrete devices, sensors), flat panel
displays (FPD), liquid crystal displays
(LCD), organic light-emitting diodes
(OLED), printed circuit boards (PCB), and
new energy batteries (NEB). It can be
separated into semiconductor materials,
magnetic materials and intermediates,
capacitor chemicals, and battery chemicals
depending on the types and specifications.
The qualities of strong specificity, high
technical threshold, robust functionality,
and tight quality criteria are also traits of
electronic chemicals. Particularly, there is
highly tight regulation of the purity and
metal ion content of electronic compounds
(Liu et al., 2022). Chemicals of the
electronic grade are needed for the
production of electronic devices and
displays. The manufacture of microchips
and display panels cannot tolerate any
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contamination since miniaturisation in the
electronics sector has strained the limits of
physics. Chemicals for electronic use must
be of the greatest purity and uniformity in
quality (Beyrich-Graf and Seltensperger,
2018). As a significant subsector of the
larger "Smart Textile industry,” the
"Wearable Technology industry” may be
seen as a recently defined industrial
segment that emerged from the fusion of
numerous pre-existing industries, including
flexible and miniaturised electronics,
technical textiles, membranes and barrier
insulation, etc. Many domains of
application in this emerging industrial
sector highlight and capture various
significant trends, including those in
consumer electronics, fashion, healthcare,
sports and leisure, and the clothes worn by
the military and security forces. Wearable
electronic devices have greatly decreased in
size due to developments in material
science and electronic engineering, and
their shape has changed from being thick
and inflexible to being thin and flexible
(Tao et al., 2017).

2. Stretchable electronic materials
Stretchable electrical materials often
fall into one of three categories: 1) Random
composites of rigid structures resting on top
of or distributed throughout an elastic
matrix; 2) Deterministic composites of
patterned serpentine, wavy, or fractal
structures on stretchable substrates; and 3)
Molecular materials (noncomposite
conductors and semiconductors) that
naturally accommodate strain due to the
deliberate design of their chemical structure
(Savagatrup etal., 2014).  The  matrix
phase and the dispersion phase, which are
distinct phases with diverse chemical and
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physical properties, make up composite
materials. Composites are used because the
overall properties of the composites are
superior to those of the individual
components. The initial, continuous phase
is referred to as the matrix. The matrix
phase is often softer and more ductile. It
shares a load with the scattered phase and
holds it. The second phase (or phases)
which is embedded in the matrix is called
dispersed phase. Reinforcing phase refers to
the dispersed phase since it is typically
stronger than the matrix. The three types of
artificial composites—aparticulate-
reinforced, fiber-reinforced, and structural
composites—are based on the reinforcing
of two phases. The final mechanical
properties of a glass fiber-epoxy composite
are determined by its interfacial mechanical
property. Yet, in a typical composite
reinforced with 60% of fibres of 6 m in
diameter, the interfacial surface area to
material volume ratio is 10° m?m3. As a
result, in composites, interfacial fracture
frequently marks the start of mechanical
degradation (Naya et al., 2017). The main
active components of nanocomposite
materials for diverse catalytic, sensing,
adsorption, adhesion, electrochemical, and
biomolecular activities are the interfaces. It
is believed that these activities are induced
by trapped charges, faulty states, and grain
boundary regions at the interfaces.
Interfaces in a composite material must
therefore be carefully considered. In fact,
designing composite interfaces for better
performance is a crucial challenge. The
interface is the location or region where
various materials meet together, interact, or
have an impact on one another (Paul and
Dai, 2018).
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Biaxially stretching to 120%

——

2cm

Figure. 1. Printed 3D network of the horseshoe-shaped microstructure array for flexible and stretchable electronics. (a) Image of a
representative example of the 3D microstructure network wrapped around a finger. (b) Angled image of the 3D network with a close-up
view. (c) SEM image of a microstructure array from the front and top views for structural characterization. (d) Smaller version of a 3D

microstructure array placed on a fingertip, which is printed by a higher resolution 3D printing machine. (e,f) Undeformed status and biaxially
stretched to 120%. (g) Hand pattern of the horseshoe-shaped microstructure array (Wang et al., 2021).

With their intriguing qualities in
terms of electrical, thermal, mechanical,
chemical, and electrochemical as well as a
variety of physical properties, such as
adsorption etc., carbon-based materials
have been helping the research community
for decades for both home and industrial
uses. Furthermore, the use of carbon-based
materials in the form of nano-metric and
macro-metric structures has significantly
expanded in light of the invention of various
carbon allotropic materials, including
buckyballs, carbon nanotubes, graphene,
and their hybrids. Efficiency in electronics
and optical devices, adaptable and
transparent energy storage systems, widely
mountable sensors, opto-electronics, and
photovoltaic devices are the least important
of these breakthroughs to mention. As a
result, materials made of carbon are now
trusted in the biomedical, automotive, and
aviation industries. Carbon materials are
frequently composited with different resins,
polymers, and metals to improve their
application in a variety of chemical,
mechanical, and thermal environments.
Comparing such carbon composites to the
carbon or compositing agents themselves,
scientists have shown superior thermal,
chemical, and electrochemical properties.
Yet, the change in a material's properties in
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a carbon-based composite is not always
clear-cut or well understood. The overall
crystallinity or connectedness of the carbon
components inside a composite, its
porosity, the interfacial area, and the
relative interfacial characteristics all affect
the  functionality = of  carbon-based
composites. The fate of carbon composites
is significantly influenced by the interfaces
between carbon components and the resin,
polymer, or metal used in the composite.
For instance, researchers and industry
leaders in the polymer composite sector
have been extremely interested in carbon
nanotubes (CNTSs), regardless of the wall
thickness (single or multiwalled). For
common plastics, elastomers, adhesives,
and coatings as well as new speciality
systems with never-before-realized
combinations of material properties, the
enormous potential offered by the
unprecedented combination of mechanical,
electrical, and thermal properties within one
nanoscale additive opens new perspectives.
Additionally, nanometer-size reinforcement
(with a dimension of about 100 nm)
performs mechanically better than its
micrometer-size equivalents. Due to the
reinforcing phase's extraordinarily high
surface to volume ratio, nanocomposites
differ from traditional composite materials.
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The reinforcing material can be composed
of fibres, sheets, or particles, such as
minerals or exfoliated clay stacks (e.g. CNT
or electrospun fibers). Moreover, compared
to ordinary composite materials, the area of
the interface between the matrix and
reinforcing phases in nanocomposites is
often  much larger. Towards the
reinforcement, the matrix material's
characteristics are considerably altered. For
instance, due to fewer flaws in the
molecularly exact nanotube structure,
nanotube stiffness and strength are close to
theoretically predicted values. Nonetheless,
nanotube flexibility is also significant and
may result in  extremely  strong
nanocomposite materials with a wide
interfacial area. As a result, recent
researches into the function of interfaces in
carbon composites has drawn more
attention and interest. These initiatives are
pushing for technologically difficult yet
intriguing uses of composite materials,
whether at the nano-, micro-, or macroscale
(Paul and Dai, 2018). For better mechanical
characteristics, carbon-based materials like
carbon fibre (CF) are typically composited
with epoxy. Unfortunately, the
delamination that frequently occurs at the
carbon fiber/epoxy interface makes it less
suitable for use with cutting-edge
technology. In this regard, carbon
nanomaterials like graphene, CNTSs, and
their hybrids may be added as a filler to
enhance the mechanical properties.
Chemical techniques, such as
functionalization with heteroatoms or
chemical groups or polymer grafting, can
also be used to increase the interfacial
wettability.  Because = CF/epoxy-based
composites are often mechanically durable,
they are appropriate for use in construction,
automotive, marine, and  aviation
applications. Carbon nanocomposites can
be produced by combining carbon
nanoparticles with various polymers. These
nanocomposites can be used for a variety of
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purposes, including sensing, thermal,
electrical, electrochemical, adsorption, and
biomedicine. The efficiency of the
interfaces is a crucial component in all
carbon-based composites. If the interfaces
are managed or controlled as needed,
carbon composites can be given a variety of
capabilities. Its suitability for use in
electrochemistry, optoelectronics,
photovoltaic, chemical, and biosensing
applications depends on the composites'
overall thermal and electrical
conductivities. Carbon nanocomposites can
also be used to produce elastic, wearable
advanced biomedical devices (such strain
and pressure sensors). Carbon composites
have a lot of promising futures.
Nonetheless, with careful consideration and
strategic  planning for a certain
functionality, the interface chemistry
should be well understood and managed. In
this regard, it would be quite fascinating to
enforce mechanical reliability for various
applications employing composites with
three-dimensional ordered carbon
architectures. In addition to using carbon
composites for a specific application,
significant work must be put into producing
multi-functional carbon composites to make
them more useful and affordable for a
technological advancement (Paul and Dai,
2018).

2.1. Random composites

Wearable technology is susceptible
to rapid, wide-ranging mechanical forces
that can readily erode or harm
microelectronic parts, especially electronic
interconnects (Leber et al., 2016). Due to
their flexibility, stretchability, low density,
and easy processing needs, soft electronic
materials, in particular conjugated organic
polymers, are enabling electronic
components in numerous body-mounted
and garment-based systems (Savagatrup et
al., 2014).
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Figure 2. Stretchable piezocapacitive sensor arrays. (a) Schematic illustration of the structure of the piezocapacitive sensor array. (b) Image
showing the flexibility of the sensor array by wrapping it around a finger. (c) Sensor array in its undeformed state. (d) SEM image of a single
sensor electrode with surface microstructures from an isometric view and (e) magnified view of a local region (Wang et al., 2021).

One method of producing a material
that is on the whole stretchable is to start
with an intact material (e.g., a film on a
stretchable substrate) and stretch it to
fracture it deliberately. Many substances
naturally have shattered surfaces, but they
nonetheless preserve unbroken routes for
conducting charge. This method has
enabled the development of stretchy
interconnects and gadgets like capacitive
touch sensors, whose active parts simply
need conductivity (Cotton et al., 2009).
Another kind of flexible random composite
can be produced by combining micro- or
nanostructures into an elastomeric matrix,
such as one-dimensional wires or two-
dimensional plates (Savagatrup et al.,
2014). These materials retain percolated
pathways while absorbing strain, most
likely through sliding motions of the
components or dynamic reconfiguration
(loss and reformation) of electrical
connections with strain within or on top of
the stretchable matrix. Such materials
contain graphene, conductive nanowires, or
other conductive particles (Tee et al., 2012).
Because of its excellent chemical,
mechanical, and electrical capabilities,
graphene has been widely used to develop
flexible and wearable technology recently.
To make graphene more flexible and
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stretchable, it is essential to develop
intricate buckling patterns (Song et al.,
2018). Biosensors based on
graphene/CNT-nanocomposites use
materials such as "rGO-CuNPs", "rGO-
AuNPs-engyme", "rGO-PLL-MnO2", "G-
NiO", "rGO-AuNPs", "G-AuNPs-PAni",
"rGO-AuNPs-antibody"”, "G-mesoporous
silica-AuN",  "G-CdS-DNA",  "rGO-
AUNPs", "G-4-amino-3-hydroxy-1-
napthalenesulfonic acid-melamine”, "rGO-
ZnO" (Yu et al., 2017). Chemical gas
sensors based on carbon nanocomposites
use materials such as "GO-Pt NPs", "G-
SnO2 NPs", "G-Pd NPs", "rGO-Al NPs ",
"rGO-porous PEDOT", "rGO-Na-Ag", "G-
TiO02", "G-Sn0O2", "rGO-PPr ", "G-alanine-
Ni", "rGO-Pt NPs", "G-SrCO3" (Yu et al.,
2017). Among various polymers, such as,
poly(methyl  methacrylate) (PMMA),
epoxy, poly(vinylidene fluoride) (PVDF),
waterborne polyurethane (WPUL),
polyaniline  (PAni), polypropylene(PP),
polyurethane (PU or PUR), polyethylene
(PE), polymer clay (PUG), Acrylonitrile
butadiene styrene (ABS), polyimide (Pl),
polyethylenimine (PEI), polystyrene (PS)
have demonstrated excellent EMI SE while
composited with CNT and graphene (Zhao
et al.,, 2017). Fabrication methods for
carbon nanomaterials/polymer composites
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are 1) Melt mixing, 2) Solution mixing, 3)
Solution blending, 4) Shear mixer, 5)
Milling, 6) Rolling, 7) Wet-casting, 8) In-
situ polymerization, 9) "Solution casting
and compression molding”, 10) "Alcohol-
assisted dispersion and hot-pressing™ (Paul
and Dai, 2018). Polymer composites
containing functionalized CNTs (CNT/
polymer composite) are 1) CVD-
MWCNT/methyl and ethyl methacrylate
P(MMA-co-EMA), 2) SWCNT/epoxy, 3)
SWCNT/  polyamide  6(PA6), 4)
SWCNT/PVA, 5) CVD-MWCNT/ PVA, 6)
MWCNT/PC, 7) MWCNT/PMMA, 8)
CVD-MWCNT/PVC, 9) CVD-
MWCNT/PS, 10) SWCNT/copolymers of
styrene and vinyl phenol (PSVPh), 11)
CVD-MWCNT/PU, 12) SWCNT/bisteel

(synthetic spider silk), 13)
SWCNT/PAMAM, 14) CVD-
MWCNT/kevlar, 15) CVD-
MWCNT/epoxy, 16) CVD-MWCNT/PS
(Byrne and Gun'ko, 2010). Various

methods have been employed for surface
modification of CF (carbon fiber) to
improve the compatibility between CF and
polymer matrix, such as, coating (Yu et al.,
2014), sizing (Zhou et al., 2016), oxidation
(Qian et al., 2012), chemical grafting (Rong
et al., 2013), plasmas treatment (Lee et al.,
2015), electrophoretic deposition (Moaseri
et al., 2014) and high-energy irradiation
(Zhao and Huang, 2011). Filler types for
polymer composites with different carbon
nanomaterials are SWCNT/PVA, GO/PVA,
MWCNT (multiwalled carbon nanotubes),
GO (graphene oxide), MWCNT/GO,
Reduced GO (rGO), Graphene,
Graphene/MWCN (Paul and Dai, 2018).
Filler types for EMI shielding of carbon-
based polymer composites are Graphene,
CNT, Graphene foam, CNT/Graphene.
Matrix types for EMI shielding of carbon-
based polymer composites are PMMA, PS,
WPU, PEI, Cellulose, PP, Epoxy, PE, ABS,
PAnI, PI, PUG, Phenolic, PVDF (Paul and
Dai, 2018).

2.2. Deterministic composites
The most effective stretchable
electronic devices produced to date have
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utilised a deterministic technique that
combines photolithography and  soft
lithography printing of metals and
semiconductors on elastic substrates, which
may or may not bear relief structures to
localise strain to specific locations of the
device (Fan et al., 2014). One method is to
exploit the topographic buckles that form
when an elastic substrate bearing a
relatively rigid film is compressed. This
strategy has been developed and put into
effect with outstanding success (Baca et al.,
2008). Although metal interconnects and
buckling silicon nanomembranes are well
known, the technique has also been applied
to semiconducting polymers to develop the
first flexible organic solar cell and
stretchable organic thin-film transistors,
and stretchable supercapacitors based on
thick buckled films of carbon nanotubes
(Wu et al., 2013). Using serpentine or
fractal patterns is an alternative strategy that
allows for out-of-plane bending and
twisting to accommodate strain. This
strategy has been applied to optoelectronic
devices, electrotactile fingertip sensors,
tattoo-like epidermal biosensors, and
physiologically resorbable gadgets. An
elastic substrate serves as the restoring force
in both random and deterministic
compositing, and often the most sensitive
components—such as semiconductors—are
situated close to mechanically neutral
planes or on thicker areas of the substrate.
As a result, the conductors' areas absorb the
majority of the strain because their function
is typically not affected by bending strains
(Savagatrup et al., 2014).

2.3. Molecular materials

A complementary approach to
random and deterministic compositing is to
design and use materials that can
accommodate strain by virtue of their
molecular structure and morphology, as
opposed to topology (O'Connor et al.,
2014). These naturally stretchy (or
"molecularly™) materials could make
patterning easier (for example, by printing
on elastomeric sheets), and they
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theoretically would not need relief
structures to divert strain away from
delicate semiconductor components. Due to
their organic makeup, small molecules and
-conjugated polymers-based materials with
molecular stretchability would also benefit
from low cost, simple manufacture, and
synthesizability. Stretchable electronics of
the future may be developed using
conjugated polymers. Nonetheless, there is
still much to learn about how molecular
aggregation during solution processing
affects thin-film morphology. IDTBT
aggregation dominates large-scale liquid-
liquid phase separation in blend films when
high-boiling-point solvents, such as toluene
and chlorobenzene, are used. This results in
isolated IDTBT domains and, thus,
suboptimal electrical performance. Fast
solvent evaporation from low-boiling-point
chloroform, on the other hand, prevents
large-scale phase separation and promotes
IDTBT  aggregation  through  the
nanoconfinement effect (Liu et al., 2021).

3. Wearable devices

The top five items in the wearable
technology  market are  wristwear,
headwear, footwear, fashion and jewellery,
and bodywear. The wearable technology
includes various body-worn sensors, such
as those that continually monitor blood
glucose levels, as well as digital health
technologies like consumer smartwatches
that track steps taken and heart rate using
photoplethysmography. The body location,
sensor array, and capabilities of digital
health technology are expanding in variety.
Some wearable technology has established
medical uses, such as for the detection of
infections or arrhythmias (Chikwetu et al.,
2023). Stretchable and wearable sensors
that respond actively to different
environmental cues have a wide range of
possible uses in stretchy electronics, motion
sensors, environmental monitoring, and so
on (Zhou et al., 2018). Wearable sensors are
cutting-edge medical tools that enable
continuous monitoring of physiological and
biological data. The optical wearable sensor
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has been an emerging sensing technology in
the past years due to its immunity to
electromagnetic interference, downsizing,
detection of nano-volumes, integration with
fibre, high sensitivity, low cost, use in
hostile environments, and corrosion-
resistant design. Human-wearable sensors
are one of the most advanced technologies
that have been researched for a number of
applications, including health monitoring,
remote monitoring, home rehabilitation,
disease detection, on-site monitoring of
pesticide residues, and the effectiveness of
medical treatment (Zhu et al., 2022).
Glucometers, gloves, smart watches,
patches, facemasks, tattoos, wrist bands,
and clothes are examples of contemporary
commercially available wearable sensors
that monitor oxygen level, blood pressure,
temperature, body fluids, glucose level,
pulse, and heart rate (Promphet et al., 2021).
Depending on biofluids, targets, bio-
receptor elements (BRPE), and other
sensing platforms, sensors are divided into
many categories. Sweat, saliva, tears,
interstitial fluid, electrolytes, metabolites,
hormones, and proteins are all types of
biofluids. BRPE include proteins, synthetic
polymer receptors, and nucleic acids
(Afsarimanesh et al., 2020). Since they can
be accessed from body areas without
causing harm or illness, tears, saliva,
interstitial fluid (ISF), and sweat have been
investigated the most in comparison to other
biofluids. Sensing platforms include
optical, electrochemical (ECL), surface-
enhanced Raman scattering (SERS), and
mass-based sensor systems for various
sensing applications (Heikenfeld et al.,
2018). Platforms for wearable sensors
include both chemical and physical sensors.
Although the latter examines chemical
concentrations in various fluids, such as
biomarker, pollutant, and toxin
concentrations, the former measures and
monitors pressure, humidity, shear, strain,
and temperature (Kaur et al., 2023). A
crucial part of wearable technology, the
wearable antenna provides  wireless
connectivity between on-body electrical



MAS JAPS 8(3): 471-491, 2023

devices and the environment. The
construction of so-called smart clothing is a
result of the growing scientific interest in
wearable aerial technology, which enables
small, sophisticated on-body systems.
Smart clothing is defined as articles of
clothing with built-in wireless sensing,
location, and communication capabilities
that support and facilitate users' daily
personal and professional activities while
still maintaining the same level of
wearability as conventional clothing.
Considering the unobtrusive and ergonomic
incorporation of on-body devices into smart
clothes, the wearable antenna needs to be of
compact size, flexible, and lightweight to
guarantee  convenient human  body
movement while it exhibits robust operating
performance. Textile and non-textile
antennas are the two main types of wearable
antennas, according to the literature. By
using textile materials for the conducting
elements and the supporting dielectric
substrates to some extent or entirely, textile
antennas naturally offer flexible and
lightweight solutions that can be easily
integrated into clothing. Contrarily, the
conductive and non-conductive
components of non-textile antennas are not
made from textile materials. Hence, in order
to simplify the attachment to clothing
without compromising the user's wearing
comfort, this sort of wearable antenna needs
to be manufactured of flexible and low-
profile stiff materials. In addition to these
types of wearable antennas, textile antennas
that integrate into clothing or use clothing
components as a source of radiation have
attracted a lot of scientific attention.
Buttons, snap-on buttons, Velcro tapes, and
zip fasteners are common clothing elements
that can be used with wearable antenna
technology (Tsolis et al., 2023). With the
development of wearable technology,
including smartwatches, electronic fabrics,
roll-up screens, wearable heaters, bio-
electronic devices, and soft robotics, there
is an enormous demand for flexible
batteries. Although lithium-ion batteries
(LIBs) are often utilised in consumer
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gadgets and electric cars, their flexibility,
energy density, and safety could yet be
increased. In  comparison to the
conventional hydrogen electrode, lithium
metal (LM) has the lowest electrochemical
potential (3.04 V) and the highest
theoretical specific capacity (3860 mAh g-
1) among the negative electrodes.
Graphite's specific capacity is 372 mAh g-
1. Nevertheless, dendrites quickly form and
pierce the separator of lithium metal
batteries (LMBs), producing internal short
circuits, as a result of the uneven plating and
peeling of lithium during cycling (Zhou et
al., 2021).

3.1. Smart textile

In order to collect massive data in
real-time for machine learning and artificial
intelligence, wearable electronic textiles are
utilised in sensors, energy-harvesting
technology, healthcare monitoring, human-
machine interfaces, and soft robotics. While
gathering data from a human, wearability is
crucial. The subject should be able to
comfortably wear the gadget (Kim et al.,
2021). According to Tadesse and Liibben
(2023), smart textiles can be used for a
variety of purposes, including energy

storage, thermoregulated garments,
piezoelectric energy harvesting,
thermoelectric energy harvesting,
communications devices,

electroluminescence applications, and heat
storage. Typically, strips of thin or ultrathin
plastic substrates are wused for the
development of wearable gadgets made of
soft electrical materials. Metalized
synthetic fabrics, such as silver- or copper-
coated polyesters, or specialty low-
throughput manufactured fibres with
artificially smoothed surfaces, such as
diamond-tip extruded stainless steel thread
or extruded/electrospun conductive
composite fibres made of graphene, carbon
nanotubes, or metal nanowires, are
frequently used to generate -electronic
"textiles” (Andrew et al., 2018). In order to
simulate the threads and yarns seen in
clothing, these designer substrates are first
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coated with activelayer materials and then
covered with a thin protective polymer layer
(cladding) (Seyedin et al., 2015). Notably,
aesthetics and tactile perception (or feel)
can make or break a nascent wearable
technology, irrespective of device metrics.
Commercial textiles offer unrivalled
comfort, breathability, and feel. There is
strong motivation to use something that is
already familiar, such as cotton/silk thread,
fabrics, and clothes, and imperceptibly
adapt it to a new technological application
(Brozena et al., 2016). No matter how thin
or flexible those specialist textiles are, they
cannot duplicate the inherent breathability,
comfort, and feel of familiar fabrics for
smart clothing. Instead, they must use
metalized synthetic fabrics or cladded,
frequently hefty designer fibres. Starting
with a mass-produced garment, fabric, or
thread/yarn and coating it with conjugated
polymers to give various textile circuit
components is a good technique for
producing durable and significant electronic
clothing. The main barrier is the densely
textured, three-dimensional surfaces of
readymade clothing, threads, and textiles,
which exhibit roughness over a wide variety
of length scales (microns to millimeters).
Hence, the coating technique chosen to
manufacture the electronic polymer coating
will have a disproportionately large impact
on the viability and performance of the
device (Andrew et al., 2018). Conjugated-

polymer-coated prewoven fabrics can be
made by using various deposition methods,
such as in situ solution polymerization, spin
coating (Cheng et al., 2017); dyeing
(Allison et al., 2017); electrochemical
deposition (Allison et al., 2017); reactive
vapor deposition (Cheng et al., 2017). To
date, dip-coating (i.e., dyeing), in situ
solution polymerization, solution-phase
surface grafting, and electropolymerization
are primarily used to coat familiar textiles
and threads/yarns with conjugated polymer
films. The coatings produced by these
processes are batch-dependent, non-
uniform, and vulnerable to mechanically
induced degradation and abrasion, even if
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they provide suitable samples for academic
research.  The inherent elasticity,
breathability, and tactile feel of materials
are frequently obscured by solution-
processed coatings as well (Andrew et al.,
2018). One of the most promising energy
collecting technologies for generating self-
powered smart textiles and wearable
electronics is the textile-based triboelectric
nanogenerator (tTENG). Wearable
electronics have drawn a lot of attention as
smart terminals for human-machine
interfaces, communication, entertainment,
healthcare, and sports. Given their potential
for greater comfort and convenience, smart
electronic textiles (E-textiles) are seen to
hold great promise for next-generation
wearable technology. Many different types
of electronics have been realised as fibres,
yarns, or fabrics, and a number of E-textile
products, like heating suits and heart-rate
suits, have entered the market. Yet, one of
the main challenges is to produce electric
power textiles that can survive complicated
deformations like stretching, torsion, and
bending while also being breathable,
washable, and compatible with
conventional textile manufacturing
methods. As a potential power source for E-
textile, the textile-based triboelectric
nanogenerator (TENG) is an exciting
contender. Using the combined actions of
contact electrification and electrostatic
induction, the TENG can transform a
variety of mechanical energies into
electricity. The TENG is a great option for
textile power devices due to its two
beneficial properties, namely the wide
variety of materials and the high output for
mechanical motions at low frequency. In
order to transform the kinetic energies of
human motion into electricity, a range of
textile-based TENGs (tTENGs) have been
reported utilising various fabric materials
and textile structures. The following
problems still need to be resolved,
nevertheless. Firstly, the majority of
research have attached conductive materials
to the surface of the yarn using coating,
electrospinning,  dyeing, and  other
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techniques. These materials include
conductive polymers, metals and their
derivatives, and carbon nanomaterials. The
coatings applied to t-TENG have a low
longevity due to the textile's varied bending
structure, irregular surface morphology, and
complex material properties. Also, it will
reduce the tTENG's flexibility,
breathability, and comfort, which is not
typical of fabrics. More importantly, the
labor-intensive preparation phase makes it
challenging to accomplish mass production.
Even though tTENGs made using knitting
or weaving techniques have been described
in a number of works, further research is
still necessary to concurrently accomplish
the combined features of stretchability,
washability, breathability, comfort, and
scaleable preparation. Secondly,
considering the AC output characteristics of
high voltage, high internal impedance and
low current, the energy utilisation of the
tTENG is typically low when Dbeing
employed directly as a power source for
electronics. Power management circuits are
still needed to increase the amount of

F-polymer____ i

~ _PDMS—-

5 Polymer solution

successfully used energy in tTENG-based
self-charging or self-powered devices,
despite numerous studies improving the
output voltage of tTENGs (Xu et al., 2021).

3.1.1. Semiconducting polymers

Over the past ten years, there has
been a notable advancement in the science
and technology of semiconducting
polymers. Since the early research on
polyacetylene (the First Generation
material), the discipline has developed and
now has a suitable emphasis on soluble and
processible polymers and co-polymers.
PPVs and soluble poly(alkylthiophenes) are
two of the Second Generation of
semiconducting polymers' most notable
examples. More atoms make up the repeat
unit of third generation semiconducting
polymers, which contain more intricate
molecular architectures. Notable examples
include the crystalline and highly organised
PDTTT as well as the rapidly expanding
class of donor-acceptor co-polymers that
have appeared in recent years (Heeger,
2010).

Figure. 3. Push coating of semiconducting polymer films. (a) Schematic of the process. A droplet of the semiconductor solution is first
placed on a substrate (step 1), and the solution is compressed by the PDMS/fluorocarbon (F)-polymer/PDMS trilayer stamp to form a
solution layer at the interface. Subsequent solvent sorption and retention by the stamp allows gradual growth of the semiconductor film (step
2). The stamp is then peeled off, leaving a whole film on the substrate (step 3) (Ikawa et al., 2012).

Because of  their distinct
semiconductive and electrooptical
properties and prospective uses in various
electronic devices, including as organic
field-effect transistors (OFETS) and organic
light-emitting diodes, -conjugated polymers
and oligomers have gained interest during
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the past several years (OLEDs). High
charge-carrier mobilities and ambient
stability are two characteristics that
distinguish oligothiophenes. However, the
best thin films of the most widely used
oligothiophenes can only be produced via
sublimation due to the high crystallinity,
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low solubility, and low viscosity of these
materials and the solutions. However, it is
not believed that sublimation is the best
method for material deposition when
producing large-area flexible electronics.
Solution processing is believed to be more
advantageous and suitable with large-scale
applications since it may be less expensive
in the long run. Attaching linear
oligothiophenes to a polymeric chain is one
method for enhancing their ability to form
films (Ponomarenko et al., 2006).

3.1.2. Natural polymers

Additionally, natural polymers such
as cellulose, starch, chitosan, protein, and
their derivatives have been used in
hydrogels for sensing because, in addition
to having an abundance of functional
groups and unique chemical or physical
characteristics, they are more desirable than
their synthetic analogues due to their
biocompatibility, environmental
responsiveness, bioadhesion, and swelling
behaviours, which make them suitable for
sensing (Jian et al., 2020).

3.1.3. Synthetic polymers
Synthetic polymers such as PEG,

PVA, and PAM possess desirable
flexibility, mechanical strength, selective
chemical reactivity, and controllable

molecular structure suitable for sensors and
actuators (Sun et al., 2020). Synthetic
polymers such as poly(acrylamide) (PAM),
poly(vinyl alcohol) (PVA), poly(vinyl
imidazole) (PVI), poly(ethylene glycol)
(PEG), and poly- (vinylpyrrolidone) (PVP)
have also been primarily utilized in
hydrogel-based sensors (Sinha et al., 2019).

3.1.4. Functional polymers

Polymers  that respond to
environmental stimuli, including
temperature, mechanical triggers, magnetic
fields, electric fields, and biological and
chemical stimuli, are referred to as
stimulus-responsive polymers.
Poly(Nisopropylacrylamide), also known as
PNIPAm, is one of the most widely used
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thermoresponsive polymers in the pantheon
of stimuli-responsive materials (Lacroce
and Rossi, 2022). Due to their superior
optical, electrical, and magnetic
capabilities, the inclusion of nanoparticles
into hydrogel polymer networks has
attracted increasing interest in sensing
strategies. The most popular nanoparticles
utilised in hydrogels are gold nanoparticles
(AuNPs), silver nanoparticles (AgNPs),
gold nanorods (AuNRs), inorganic salts
(NaCl, LiCl, and Cu2 + salts), magnetic
nanoparticles (Fe, Ni, Co, Pt), carbon
nanotubes, graphene oxide, and MXenes,
which have been incorporated into
polyaniline (PANI), PNIPAm, polyAAm,
PVA, poly(AAc-co-AAm) and poly-
(NIPAM-co-AAm) as strain sensors and
biosensors for temperature, color, pH,
biomacromolecules and human kinesthetics
(Sun et al., 2020). Relative to inorganic
semiconductors and metals, polymers are
structurally unstable at the nanoscale, which
makes it challenging to manufacture
polymer nanoparticles with regulated sizes
and morphologies. Nonetheless, a variety of
techniques, including the so-called template
and template-free approaches, have been
established to manufacture  polymer
nanostructures. Porous membranes,
micelles, vesicles, and macromolecules are
among the templates. The self-assembly of
molecules or nanoscale building blocks is
used instead of templates in template-free
techniques (Lee et al., 2018). When their
natural chemical structure is inappropriate
for biosensor applications, the majority of
polymer nanoparticles need extra synthetic
processes. Physical and chemical methods
can be used to synthesise polymers with
properties  that produce antifouling
behaviour and selectivity in biosensing
applications, such as the addition of dopants
to polymers, the direct polymerization of
monomers with functional groups, and post-

polymerization  modification.  Doping
functional components into polymers
enables the polymers to be further

chemically functionalized in a controlled
setting. In particular, the type and
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incorporation state of the dopant ions affect
the electronic/electrical properties of
conducting polymers (Park et al., 2017).
Vitally, the doping technique enables the
incorporation  of  suitable  chemical
functionalities into the polymers. The
doping/dedoping process is reversibly
controlled and dopants are capable of being
trapped in polymers. It should be noted that
conducting polymers' biocompatibility can
be impacted by the type of dopant used. The

biological interactions of conducting
polymers can be impacted by a variety of
possible dopants, including

glycosaminoglycans (such as chondroitin
sulphate, heparin/heparin sulphate, and
dextran sulphate) (Harman et al., 2015). All
of those macromolecules have a negative
charge, making them ideal dopants for
conducting polymers. Moreover, most
polymers may be physically doped, and a
variety of functional dopants, such as
peptides and proteins, are present (Lee et
al., 2018).

3.2. Non-textile
3.2.1. Hydrogels

Under ideal circumstances, the
physical or chemical cross-linking of
gelator molecules results in hydrophilic
polymeric networks known as hydrogels.
Hydrogels are used in signal transduction
systems because they are responsive to
external stimuli and may produce responses
when they interact with target analytes to
investigate various physiochemical and
biochemical molecular recognition
processes. Polymer-based hydrogel
materials have recently become popular as
distinctive electrode modifying materials
that offer a highly porous matrix for simple
analyte diffusion and quick electron
transport. By appropriate interactions, the
polymeric structures of hydrogels can
incorporate various nanomaterials inside
their matrix to produce hydrogel
nanocomposites. Furthermore, hydrogels'
excellent biocompatibility makes it simple
to encapsulate and cross-link bioreceptors
(such as proteins and nucleic acids) into
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polymer matrixes while maintaining their
bioactivity in real-world applications.
While building the next generation of
sophisticated, flexible, and portable
bioelectronics with outstanding sensing
capabilities, polymer hydrogel materials
make it simple to prototype electrodes
utilising cutting-edge printing techniques.
The "soft and wet" substance known as a
hydrogel is made up of up to 90% water and
three-dimensional (3D) cross-link
networks. Due to its biocompatibility and
resemblance to human tissue in terms of
chemical and mechanical properties, this
soft material is widely used in tissue
engineering, and drug delivery. The good
molecular permeability of hydrogels, which
enables modifications with functional
molecules to generate special end uses or
architectures like stimuliresponsiveness,
conductivity, interpenetration polymer
networks, composite materials, or double
networks, is another benefit of hydrogels.
Thus, very flexible hydrogels have been
produced to be used as materials for soft
electronics, sensors, and actuators (Guo et
al., 2019). These alterations result in a
number of desirable properties that enable
the fabrication of sensors, particularly for
wearable or implantable devices, that
outperform other soft materials. In addition,
hydrogels made from functional polymers,
such as those that are stimuli-responsive,
may undergo unusual chemical, optical, and
mechanical transitions in response to
outside physical and chemical stimuli.
Physical stimuli include changes in
temperature, an electric or magnetic field,
light, pressure, and sound, whereas
chemical stimuli include changes in pH,
composition, concentration, and molecular
species. These hydrogels alter in
conformation in response to external
stimuli, and these changes can be detected
as chemical, electrical, optical, or biological
signals that can be analysed by transduction
systems (Sinha et al., 2019). For specially
shaped wearable clothing, smart hydrogels
with high electrical conductivity are a great
choice because they can be a real source of
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power while also accumulating and storing
the various sources of energy with ultrahigh
stretchability, strong self-healing, low-
temperature tolerance, and excellent
mechanical properties. Over the past few
decades, much work has been placed into
the scientific and technological
advancement of electroconductive
hydrogels for supercapacitor applications.
Processing  hydrogels  with  desired
electrochemical characteristics is necessary
to accomplish these functions. The many
hydrogel polymers with these qualities are
currently becoming more common and are
being studied by numerous academics.
Hydrogels have been used to make high
supercapacitors over the past ten years.
Wearable clothing has seen a dynamic
increase in research and development over
the past few decades. The issue with the
power source is still a problem, though.
Because of this, it is unavoidably necessary
to have a battery source that is light,
flexible, strong, and has outstanding
electromechanical capabilities. Wearable
clothing must have all the components
necessary to provide the wearer with
functionality and comfort (weight, tactile
feeling, thermal comfort, flexibility, and
stretchability) throughout service periods.
Due to their biocompatibility, greater
content, and frequent use as electrolyte
materials, hydrogels are distinctive
(Tadesse and Liibben, 2023).

3.2.2. Chemical approaches for the
preparation of hydrogels

Because of the mass transfer of
target materials inside the hydrogel
matrices, hydrogel sensors often have a
long reaction time compared to molecular
biosensors, which would impede real-time
detection. The weak mechanical qualities of
hydrogels are still another disadvantage.
The structure of hydrogels can be
engineered and optimised in order to get
beyond these restrictions, which makes it
easier to construct wearable technology or
tissue engineering. Several devices that can
accurately track biosignals (such as breath,
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pulse, perspiration, and strain) have been
formed based on hydrogel materials, in
particular, from the perspective of
biosensing  (Lee et al.,, 2018).
Depolymerization from head to tail (Yeung
et al., 2015) or self-propagating reactions
can be further integrated into hydrogels to
build an autonomous response system. New
designs for hydrogels, such as double-
network hydrogels, dynamic bonding-
assisted hydrogels, and nanocomposite-
reinforced hydrogels, have also been
extensively studied over the past decade. In
the future, hydrogels might serve as a
platform for theragnosis, a developing
biomedical concept that combines diagnosis
and therapies. In addition to detecting
disease early signs, these hydrogel sensors
could concurrently visualise or release
therapeutic molecules in response to
changes in pH, temperature, light, and
magnetic or electrical fields (Lee et al.,
2018).

3.2.2.1. Covalent chemistry

Reaction  types are radical
polymerization, esterification (including
post-polymerization modification), radical
copolymerization, amidation (including
post-polymerization modification), Kketal
formation (including post-polymerization
modification), imine condensation
(including post-polymerization
modification), boron esterification, thiol-
yne, diels—alder (Lee et al., 2018).
Functional group or materials are vinyl
monomers (Lee et al., 2018; Aliabadi et al.,
2017); carboxylic acid—amine (Lifson et al.,
2016); carboxylic acid-alcohol (Zhang et
al., 2016); imine-aldehydes (Liu et al.,
2017a); boronic acid—diol (Song and Cho,
2016); diol-ketone (Liu et al., 2017b);
thiol-terminal alkyne (Xu et al., 2014) and
furan—maleimide (Yu et al., 2014).

3.2.2.2. Non-covalent chemistry

Reaction  types are  metal
coordination and self-
assembly/crystallization (Lee et al., 2018).
Functional group or materials are
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carboxylic acid—metal (Seo et al., 2015),
small molecule (Mandal et al., 2015),
sodium borate—diol (Liao et al., 2017) and
polymers (Ye et al., 2017).

3.2.2.3. Miscellaneous

Reaction types are additive
processing, multilayered structure,
molecular imprinting, electrospinning, and
hydrothermal method (Lee et al., 2018).
Functional group or materials are synthetic
dye (Lee et al., 2016), Acrylamides (El-
Sharif et al., 2015), Graphene (Yuan et al.,
2014), CaCOa3 crystal (Lei et al., 2017) and
PAA (Lee et al.,, 2018; Shaibani et al.,
2017).

4. Washability

For end users, wearable technology
is becoming increasingly commonplace and
invisible. User-friendly machine interfaces
are emerging, and wireless systems are
heavily utilised in the transmission of
motion, vital sign monitoring, and other
data. Yet, the problem of washability is
always a barrier in terms of application,
decreasing the robustness and reliability of
textronic  devices, rendering  them
unsuitable for the market. Due to the
washability issue, many experimental
wearable textronic devices cannot be used
in daily life. Even the hydrophobic textile
substrate can still absorb the water in the
textile bulk due to the capillary effect,
which causes electronic equipment to
malfunction.  Also, the mechanical
pressures brought on by washing could
destroy the electrical connections between
the conductive thread and the wearable
electronic gadget. After numerous washing
cycles, the wearable gadget becomes
unstable and, in some circumstances, stops
working as a result of the electric
impedance becoming unmanageable (Tao et
al.,, 2017). Although many stretchable
conductors have been produced to enable
wearable active textiles, it is difficult to
make them washable. The silver
nanowire/PDMS composite technology
stands out among recent technological
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advancements (Le Floch et al., 2017).
Huang et al. (2015) have demonstrated that
the device's performance is unaffected by
multiple cycles of machine washing in
addition to its high conductivity over a wide
range of strain. The undesirable mass
transport, such as the loss of water during
wearing and the loss of salt after washing, is
a major barrier to the elastomer-hydrogel
hybrid's ability to serve as wearable and
washable conductors. A hydrogel can be
coated with a hydrophobic elastomer to
reduce water loss (Yuk et al., 2016), or a
humectant can be dissolved in a hydrogel
(Bai et al., 2014). Yet, neither method by
itself is adequate to make an artificial axon
wearable and washable in the same ways
that regular textiles are. Since they have low
water permeabilities, inorganic compounds
like silicon dioxide and silicon nitrides have
long been employed as hermetic seals for
electrical devices (Visweswaran et al.,
2015). Flexible electronics have recently
been sealed using graphene. Although it is
possible to produce inorganic coatings that
are just a few nanometers thick, due to their
stiffness and brittleness, they are unsuitable
as hermetic seals for stretchable electronics.
Plastics are commonly used as diffusion
barriers for food and drugs, but are also too
stiff for stretchable devices. The exact
chemical mechanism that makes elastomers
stretchy also renders them permeable to tiny
molecules. In an elastomer, long polymer
chains  between  crosslinks  move
continuously. The elastomer is liquid-like at
the scale of monomers and permits the rapid
diffusion of molecules that are smaller than
the elastomer's mesh size. Soft, low-
permeability materials are absent, leaving a
sizable empty region in the
moduluspermeability space. Water
permeabilities of elastomers vary more than
three orders of magnitude. Small molecules
can pass through butyl rubber, an
isobutylene and isoprene copolymer, much
less easily than through other elastomers.
Medical gloves, drug-eluting stents, and
tyre inner linings have all been made with
butyl rubber for a very long period of time.
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Stretchable electronics have recently used
butyl rubbers as hermetic seals. Butyl
rubber is still too porous to stop the
dehydration of hydrogels at the scale of a
typical textile fibre, while having a
comparatively low permeability (Le Floch
etal., 2017). In recent years, a large number
of works related to various wearable
electronics have been reported, revealing a
rapid development.
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Ozet

Bu ¢alismada, sodyumborhidriir (NaBH,) bilesiginin insansiz hava araglarinda (IHA) yakit depolayicisi olarak
kullanilabilirligi incelenmistir. Caligmanin temel amaci, NaBHsnin [HA'lar icin bir alternatif yakit olarak
kullanilabilirligini belirlemektir. Caligma kapsaminda, NaBH.'iin sentez mekanizmasi, kimyasal 6zellikleri, yakit
hiicrelerindeki performansi ve enerji yogunlugu gibi temel 6zellikleri incelenmistir. Caligmada ayrica, NaBH4'nin
depolanmasi, tasinmasi ve yeniden doldurulmasi gibi pratik kullanim acisindan Onemli faktorler de
degerlendirilmistir. Yapilan degerlendirmelerde, hidrojen gazi, diger geleneksel yakitlara kiyasla daha temiz bir
enerji kaynag1 olmasi nedeniyle NaBH,’iin potansiyel olarak IHA'lar i¢in énemli bir hidrojen depolayicisi olarak
kullanilabildigi ve ayrica hidrojenin, yiiksek enerji yogunluguna sahip olmasi nedeniyle IHAlar i¢in daha uzun
ucus siireleri ve daha genis menziller saglayabilecegi sonucuna varilmistir.

Anahtar Kelimeler: Sodyumborhidriir, IHA, yakit pili, hidrojen, enerji depolama

Investigation of the Usability of Sodium Borohydride Compound as a Fuel Storage in
Unmanned Aerial Vehicles

Abstract

In this study, the usability of sodium borohydride (NaBH4) compound as fuel storage in unmanned aerial vehicles
(UAV) was investigated. The main purpose of the study is to determine the usability of NaBH, as an alternative
fuel for UAVs. Within the scope of the study, basic properties of NaBH,4 such as synthesis mechanism, chemical
properties, performance in fuel cells and energy density were investigated. The study also evaluated important
factors for practical use, such as the storage, transport and refilling of NaBHs,. In the evaluations, it was concluded
that NaBH, could potentially be used as an important hydrogen storage for UAVSs since hydrogen gas is a cleaner
energy source compared to other conventional fuels, and also that hydrogen can provide longer flight times and
wider ranges for UAVs due to its high energy density.

Keywords: Sodiumborohydride, UAV, fuel cell, hydrogen, energy storage
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1. Giris

Son yillarda hidrojen enerjisi
alaninda arastirma ve gelistirme ¢aligmalari
hiz kazanmistir. Hidrojen yakit hiicreleri
otomotiv, enerji depolama ve endiistriyel
uygulamalarda da kullanilmaya
baslanmistir. Bununla birlikte, hidrojen
enerjisi sisteminin daha genis Olgekte
yayginlagsmasi icin maliyetlerin
distiriilmesi,  iiretim  ve  depolama
altyapisinin -~ gelistirilmesi ~ gibi ~ bazi
zorluklarin asilmasi gerekmektedir.
Hidrojen depolama sistemleri, hidrojen
gazinin uzun siireli depolanmasi ve
kullanilmast i¢in tasarlanmis sistemlerdir.
Hidrojen, temiz ve yenilenebilir bir enerji
kaynagi olarak Onemli bir potansiyele
sahiptir ancak gaz formunda oldukga diisiik
yogunluklu oldugu i¢in depolanmasi
zordur. Bu nedenle  arastirmacilar
tarafindan ¢esitli Hidrojen depolama
sistemleri gelistirilmis olup bu sistemler
hidrojeni giivenli ve verimli bir sekilde

depolayarak enerji  talebi oldugunda
kullanilabilir hale getirmektedirler
(Abdelhamid, 2021). Hidrojen depolama
sistemleri, enerji depolama ve
dontisiimiinde 6nemli bir rol oynamaktadir.
Ancak, her bir hidrojen depolama
yonteminin avantajlari, dezavantajlar1 ve
0zel  gereksinimleri  vardir.  Gelisen

teknolojiyle birlikte Hidrojen depolama
yontemleri ile ilgili ¢ok sayida c¢alisma
yapilmistir. Bunlar arasinda giiniimiizde en
popiiler olan yontem Hidrojenin Bor
bilesigine tutundurulmasi sonucu elde
edilen SodyumBorHidriir (NaBHa)
bilesigidir. Iyi bir Hidrojen depolayicisi
olan Sodyumborhidriir, kimyasal formiilii
NaBHs olan beyaz kristal veya toz halde
bulunan ve patlama riski igermeyen bir
bilesiktir. Sodyumun borhidriirle olan
bilesigidir. NaBHa4, hidrojen gazinin
sodyum ve borhidriir ile reaksiyonuyla elde
edilir (Brack ve ark., 2015). NaBHa, birgok
kimyasal reaksiyonda indirgeyici bir ajan
olarak kullanilir. Ozellikle organik sentezde
hidrojen kaynagi olarak yaygin bir sekilde
kullanilir. Birgok aldehit ve ketonu
alkollere indirgeyebilir, boylece birincil ve
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ikincil alkol sentezinde kullanilabilir.
Ayrica, bazit metal tuzlarmi < da
indirgeyebilir (Bairbir, 2005). NaBHja,

hidrolize kars1 olduk¢a duyarlidir ve suyla
temas ettiginde hidrojen gazi agiga cikarir.

Bu nedenle, sodyumborhidriir
maniplilasyonu  dikkatli  bir  sekilde
yapilmali ve suyla temasindan
kacinilmalidir (Hansu, 2015).

Sodyumborhidriirden hidrojeni daha hizli
ayirmak i¢in uygulamada c¢ogu kez
katalizor malzemelerden yararlanilir. Son
yillarda bu tiir metal katalizorler konusunda
da ¢ok sayida ¢alisma yapilmis olup etkinlik
derecesi yliksek olan Nikel, Krom, Kobalt
bazli ¢ok sayida katalizor bilesikler
iretilmistir (Hansu, 2015). Giiniimiizde
insansiz hava araglar1 teknolojisi hizla
gelismekte olup, gelecekte daha da
yayginlasmasi ve daha farkli alanlarda
kullanilmas1 beklenmektedir. Bu teknoloji,
birgok sektorde yeni firsatlar sunarken, ayni
zamanda etik, hukuki ve gilivenlik acisindan
da dikkatle yonetilmesi gereken bir alan
olarak kalacaktir (Bone ve Bolkcom, 2003).
[HA'lar, uzaktan kumanda edilen veya
onceden programlanmig rotalar1 takip
ederek ugabilirler. Ayrica bazi gelismis
[HA'lar, kendi kendine ucabilen ve engelleri
algilayabilen yapay =zeka sistemleriyle
donatilmistir (Bone ve Bolkcom, 2003).
Insansiz hava araclari, askeri ve sivil
alanlarda ¢esitli uygulamalara sahiptir.
[HA'lar askeri kesif ve gozetleme, hava
saldirilari, kesif ve kurtarma operasyonlari,
sinirlar1 koruma, hedef belirleme ve daha
birgok askeri operasyon icin
kullanilabilirler. Ayni1 zamanda dogal
afetlerde hasar tespiti, arama kurtarma
operasyonlarr, yangmn sondiirme, tarim
alaninda bitki saghg izleme, cografi
haritalama, haberlesme altyapisi olmayan
bolgelerde iletisim saglama gibi sivil
uygulamalarda da  yaygin olarak
kullanilirlar (Bone ve Bolkcom, 2003).
Insansiz hava araclari, genellikle kamera,
termal gorlintiileme cihazlari, sensorler ve
veri toplama sistemleri gibi cesitli
donanimlarla donatilmistir. Bu sayede,
cevresel verileri toplayabilir, goriintii ve
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video kaydedebilir, haritalama yapabilir ve
gerektiginde gergek zamanli  verileri
aktarabilirler (Bone ve Bolkcom, 2003;
Hong ve Kim, 2018). Insansiz hava
araclarinin  en Onemli sorunu yakit
sorunudur ve genellikle iki farkli yonden ele
alinir: Bunlar, enerji kaynaklar1 ve ugus
siireleridir. IHA'larin  ¢ogu, ucuslarin
desteklemek icin elektrik veya yakit hiicresi
gibi alternatif enerji kaynaklarindan gii¢
alir. Elektrikle c¢alisan [HA'lar, sarj
edilebilir piller kullanir ve genellikle daha
kiigiik boyutlarda ve daha kisa menzillerde
kullanilir. Yakat hiicreleri ise hidrojen veya
benzin gibi yakitlardan elektrik tiretebilir ve
daha uzun menzilli ve daha biiyiik IHA'lar
icin tercih edilebilir. Enerji depolama
sistemleri, bu araglarin menzilini artirabilir
ve sarj altyapisinin etkinligini artirarak
elektrikli ara¢ kullamimini 6nemli oranda
tesvik eder (Bone ve Bolkcom, 2003; Hong
ve Kim, 2018). Insansiz hava araglarinin
ucus siireleri, kullanilan enerji kaynagina ve
[HA'nin boyutuna bagl olarak degisir.
Elektrikle ¢alisan IHA'lar genellikle 20
dakika ila 1 saat arasinda bir ugus siiresine
sahip olabilirken, yakit hiicreli IHA'lar daha
uzun ugus siirelerine sahip olabilir, bazilari
birka¢ saate kadar ugabilir. Ancak, yakit
hiicreli [HA'larm da yakit depolama
kapasitesi sinirlidir ve daha uzun siirelerde
havada kalabilmek icin yakit ikmali
yapmalar1 gerekebilir (Hong ve Kim, 2018).
Yakit sorununu ¢6zmek icin arastirmalar ve
gelistirmeler devam etmektedir. Daha
verimli ve hafif bataryalarin gelistirilmesi,
enerji depolama kapasitesini artirarak
[HA'larin daha uzun siire havada kalmasina
yardimct olabilir. Ayni sekilde, yakat
hiicrelerinin verimliligini artiran ¢alismalar
da yapilmaktadir (Hong ve Kim, 2018).

2. Mataryel ve Yontemler
2.1. Sistemin mekanizmasi

Hidrojen gazi, renksiz, kokusuz ve
yanict bir gazdir. Diisiik yogunluga sahip
oldugu i¢cin havadan daha hafiftir. Hidrojen,
yiiksek oranda enerji tasiyabilen bir yakittir
ve genellikle yakit hiicreleri ve roketler gibi
alanlarda  kullanilir ~ (Cetinkaya  ve
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Karaosmanoglu, 2003). Yakit hiicreleri,
hidrojeni oksijenle birlestirerek elektrik
enerjisi ireten cihazlardir. Bu siirecte
sadece su ve 1s1 acgiga ¢ikar, zararl
emisyonlar olusmaz. Bu nedenle hidrojen,
temiz ve siirdiiriilebilir bir enerji kaynagi
olarak  kabul edilir (Cetinkaya ve
Karaosmanoglu, 2003). NaBH4 formiiliine
sahip kati, inorganik bir toz bilesik olan
sodyumborhidriir, ¢ok yonlii bir indirgeme
maddesidir. NaBHa, asagidaki birlesik
avantajlar nedeniyle en yogun ilgiyi
gormiistiir (Hung ve ark., 2008):

» Yiiksek hidrojen depolama kapasitesi
(agirlikca %10,8);

» Alkali ¢ozeltilerde yiiksek stabilite ve
yanicilik olmamast;

* Desteklenen katalizorlerle hidrojen iiretim
hiz1 tizerinde optimum kontrol;

* Diisiik sicakliklarda bile kabul edilebilir
hidrojen tiretim hizi;

* Kullanilabilirlik ve kolay kullanim;

Bu kimyasal bilesik, su ile hidroliz
edildiginde verimli bir hidrojen kaynagi
haline gelir:

NaBHs + 2 H2O — NaBO2+4 Hz (1)
NaBHa, hidrolize karsi olduk¢a duyarlidir
ve suyla temas ettiginde hidrojen gaz1 agia

cikarir. Bu nedenle, sodyumborhidriir
manipiilasyonu  dikkatli ~ bir  sekilde
yapilmali ve suyla temasindan

kacinilmalidir (Hung ve ark., 2008).
Sodyumborhidriir,  bircok  endiistriyel
uygulamada, farmasétik tiretimde, metal
isleme ve kimyasal sentezlerde kullanilir.
Ayni zamanda birgok arastirma
laboratuvarinda da yaygin olarak kullanilan
bir kimyasal bilesiktir.

Insansiz hava araglart (IHA), insansiz
olarak ucabilen ve cesitli gorevleri yerine
getirebilen hava araglaridir. IHA'lar, gelisen
teknoloji ile birlikte onemli bir ilerleme
kaydetmis ve bir¢ok farkli alanda
kullanilmaya baglanmistir.

[HA'lar, askeri, sivil ve ticari alanlarda
kullanilan  ¢esitli  tiplerde  olabilir.
Islevlerine ve tasarimlarma bagl olarak,
[HA'lar  kesif, gozetleme, istihbarat
toplama, hava fotografciligi ve video
cekimi, tarim alanlarinda bitki hastaliklar:
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tespiti, yangin sondiirme, afet durumlarinda
arama kurtarma gibi bir¢ok farkli amag i¢in
kullamilabilirler. ~ IHA'larin  teknolojisi
stirekli olarak gelismektedir. Daha hafif ve
dayanikli  malzemelerin  kullanilmasi,
gelismis sensor ve kameralarin
entegrasyonu, daha uzun ucus stireleri i¢in
gelistirilen pil teknolojileri, otonom ugus
kabiliyeti i¢cin yapay zeka ve otomatik pilot
sistemleri gibi faktdrler IHA'larmn daha
etkili ve kullamighh hale gelmesini
saglamistir. Bu teknoloji, bir dizi avantajlar
sunmaktadir. Insansiz  hava araclar,
tehlikeli veya zorlu ortamlarda insanlarin
yerine gegerek riskleri azaltabilir. Ayrica,

[HA"lar insanlarin ulasmasi zor olan
alanlara erisim saglayarak kesif ve
gozetleme faaliyetlerini  kolaylastirirlar.

Tarim sektoriinde kullanilan THA'lar, bitki
hastaliklarin1  tespit ederek verimliligi
artirabilir ve tarirm alanlarim1  daha
siirdiiriilebilir hale getirebilir. Ancak, IHA
teknolojisinin bazi zorluklar1 da vardir.
Ugus giivenligi, hava trafik yonetimi, veri
gizliligi ve giivenligi gibi konular, IHA"larin
yaygin kullanimin1  smirlayan faktorler
arasinda yer almaktadir. Bu zorluklarin
tistesinden gelmek i¢in  hiikiimetler,
diizenleyici kurumlar ve teknoloji sirketleri,
[HA kullanimma iliskin politika ve
yonetmelikleri gelistirmektedirler (Min ve
ark., 2023). Giiniimiizde insansiz hava
araglar1 teknolojisi hizla ilerleyen bir
alandir ve bir¢ok sektorde onemli bir rol
oynamaktadur. Ileriki zamanlarda bu alanda
daha fazla gelisme ve iyilestirme
beklenmektedir, bu da IHA'larin daha da
yaygin bir sekilde kullanilacagi anlamina
gelmektedir.

2.2. Yontem

[HA'lar i¢in sodyumborhidriirden
hidrojen {iiretimi i¢in literatiirde bildirilen
cok sayida calisma vardir. Kim & Kwon,
yakit piliyle calisan bir IHA tasarladi ve
gelistirdi. Ticari bir PEM yakit hiicresi ile
entegre bir hidrojen jeneratori irettiler ve
yaklasik 2 saat boyunca ucak ucus testleri
gerceklestirdiler. Kim ve ark. IHA'nm
gorev yeteneklerini gelistirmek icin ticari
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bir PEM yakit hiicresinin modifikasyonu ile
bir yakit hiicresi sistemi {irettiler. Bagka bir
calismada, yakit hiicresi  sisteminin
hacimsel yogunlugunu artirmak i¢in hacim
degisimli bir yakit tanki kullanilmistir.
NaBHs4 ve NaBO:2 cozeltileri arasindaki
hacim degisimli yakit tankinin basit
mekanizmas1  i¢in  bir lastik  torba
kullanilmisgtir. Kim ve ark. tarafindan
baslatma Gzelliklerini  gelistirmeye Ve
katalizor yatagi boyutlandirmasint
basitlestirmeye yonelik yontemler
arastirilmistir. Yukarida belirtilen
calismalara ek olarak bu calismada NaBH4
tabanli IHA'larin uzun ugus siirelerini
yakalayabilmesi i¢in gerekli olan yakit
desteginin saglanmasi amaciyla
sodyumborhidriir  bilesiginden hidrojen
iretimi prensibine dayanan yeni bir Oneri
sunulmustur (Kwon ve ark., 2019; Kim ve
Kwon 2012). Metal katalizorler
kullanilarak sodyum borohidriirden
hidrojen {retimi son zamanlarda sik¢a
kullanilan bir yontemdir ve
sodyumborhidriir ~ (NaBHa4),  hidrojeni
depolama ve giivenli bir sekilde tagima icin
yaygin olarak kullanilan bir bilesiktir.
Asagida, bu islemi gerceklestirmek icin
kullanilan baz1 yaygin metal katalizorler ve
genel bir reaksiyon yol haritas1 verilmistir
(Durbin ve Malardier-Jugroot, 2013; Kim
ve ark., 2016). Palladyum (Pd) katalizorii:

Palladyum, sodyum borohidriirden
hidrojenin  ayristirilmast  i¢in  sikca
kullanilan bir katalizordiir. Palladyum

katalizorii, hidrojenin sodyum borohidriirle
tepkimeye  girerek  hidrojen  gazina
doniistiiriilmesini kolaylastirir. Platin (Pt)
katalizorii: Platin katalizorii de sodyum
borohidriirden hidrojen {iretimi i¢in yaygin
olarak kullanilan bir secenektir. Pt
katalizorli, sodyum borohidriiriin hidroliz
reaksiyonunu hizlandirir ve hidrojenin
serbest birakilmasini saglar. Reaksiyon yol
haritas1 asagidaki adimlardan olusur:

Adim 1: Sodyum borohidriir ve su karigimi
hazirlanir. Bu karigim, hidrojen gazinin
serbest birakilmasi i¢in gereklidir.
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Adim 2: Palladyum veya platin gibi uygun
bir metal katalizorii reaksiyon kabina
yerlestirilir.

Adim 3: Sodyum borohidriir-su karigimi
katalizoriin lizerine eklenir.

Adim 4: Katalizorilin varliginda gerceklesen
reaksiyon sonucunda, sodyum borohidriir
hidroliz olur ve hidrojen gazi agiga ¢ikar.
Bu reaksiyon su sekildedir:

2 NaBHs + 2 H20->2 NaBO2+4 Hz  (2)
Adim 5: Hidrojen gaz1 toplanir ve
kullanilmas1 gereken herhangi bir alanda
depolanabilir veya kullanilabilir.

Bu islem, hidrojenin sodyumborhidriirden
¢ikarilmasi ve kullanilabilir bir formda elde

edilmesini  saglar. Metal katalizorler,
reaksiyon hizint artirarak ve enerji
gereksinimlerini  azaltarak bu  siireci

optimize eder. Ancak, reaksiyon kosullari
ve katalizor se¢imi gibi faktorler, hidrojen
tiretimi verimliligini etkileyebilir ve belirli
uygulamalara yoOnelik optimize edilmis
katalizor  sistemlerinin  kullanilmasini
gerektirebilir. Sodyumborhidriir (NaBHa4)
bilesigi yanma veya patlama riski tagiyan
bir madde degildir. NaBHa4, yanic1 degildir
ve oda sicakliginda hava ile reaksiyona

girmez. Ancak, NaBHs4 su ile temas
ettiginde hidrojen gazi liretme
egilimindedir. Bu durum, suyla temas
ettiginde  sodyumborhidriiriin ~ yavasca

hidrojen gazina ve sodyum hidroksite
(NaOH) ayristigt  anlamimna gelir. Bu
reaksiyonun sonucunda hidrojen gazi agiga
cikar ve hidrojen gazi yanicidir. Bu nedenle,
NaBHs'nin suyla temas etmesi veya su
iceren ortamlarda kullanilmasi durumunda
yanma veya patlama riski ortaya c¢ikabilir
(Kim ve ark., 2016). NaBH4'nin giivenli bir
sekilde kullanilmas1 i¢in, su veya nemden
uzak tutulmali ve kapali bir ortamda
saklanmalidir. Ayrica, NaBHa ile ¢alisirken
uygun giivenlik dnlemleri almak énemlidir.
Bu Onlemler arasinda uygun Kkisisel
koruyucu ekipmanlarin (gozliik, eldiven,
laboratuvar  onliigli) kullanilmasi, 1yi
havalandirilan bir alanda c¢alisilmasi ve
yangin sondiirme ekipmanlarinin yakin
olmasi yer alir (Hua ve ark., 2017). Her
durumda, NaBHs4 veya herhangi bir
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kimyasal maddeyle c¢alisirken, giivenlik
talimatlarin1 takip etmek ve kimyasalin
giivenli kullanimi1 hakkinda yetkin bir kisi
veya kurulugun rehberliginden
faydalanmak onemlidir.

3. Bulgular ve Tartisma

[HA'lar {izerine giiniimiize kadar
bircok arastirma yapilmistir. Bununla
birlikte, giiniimiizdeki IHA’larin  giic
sistemleri tamamen igten yanmali motorlara
veya ikincil pillere baghdir. i¢ten yanmali
motorlar diisiik 1s1l verime ve giiriiltiiye ve
yliksek 1s1 emisyonuna sahiptirler. Bu
ozellikler askeri uygulamalar icin pek
uygun degildirler. Ayrica ikincil piller,
diisikk enerji yogunlugu nedeniyle gorev
menzilinde sinirlamalara yol acgar. Son
zamanlarda gelismis iilkeler arasinda gorev
yapan IHA'lar i¢in alternatif gii¢ kaynagi
olarak yakit pili sistemleri {izerine
calisilmaktadir. Yakit hiicresi basit bir
konfigiirasyona  ve  yiiksek  enerji
yogunluguna ve yiiksek verimlilige sahiptir
ciinkii bu sistemlerde kimyasal enerji
dogrudan elektrik enerjisine doniistiiriiliir.
Ayrica giiriiltii ve titresim sistemleri yoktur.
Bu da askeri agidan biiylik bir avantaj
anlamma gelmektedir. Proton degisim
membranli yakit hiicrelerini (PEMFC'ler)
calistirmak icin gaz halindeki hidrojen
gereklidir. Hidrojen depolama sistemleri,
yakit hiicresi sistemlerinin agirliginin
biiyiik bir boliimiinii olusturmaktadir ve bu
nedenle uygun bir hidrojen kaynaginin
secilmesi O6nemlidir. Sikistirilmis hidrojen
ve metal hidriirler s6z konusu oldugunda,
gerekli enerji yogunlugunu karsilamak icin
bliyiik hacimli ve agir olmaktadirlar.
Kimyasal  hidriirler, yiliksek  enerji
yogunluklarindan dolay1r yeni hidrojen
kaynaklar1 olarak oOne c¢ikmuslardir. Son
yillarda bu hidriirlerden en Onemli
olanlarindan biri NaBHa4 alkali soliisyonu
olarak bilinmektedir ve bu soliisyonun bazi
istiin avantajlar1 vardir: kararl, yanmaz,
toksik olmayan ve yiiksek hidrojen

kapasitesine  (agirhikca %10,8) sahip
olmasidir. Ayrica katalitik hidroliz ile
hidrojen  {iretimini  sistem  yOnetimi
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acisindan kontrolii olduk¢a kolaydir (Min
ve ark., 2023; Kim, 2014). Giinlimiizde
[HA'larin ugus dayanikliligini artiracak bir
giic kaynag1 gelistirme {izerine ¢ok sayida
calisma yiiriitilmektedir ve halihazirda bu
hususta 6nemli agsamalar da kaydedilmistir.
[HA'lar igin giic kaynagi olarak bir yakit
hiicresi sisteminin tasarimi1 ve iiretimi
biiylik 6nem arz etmektedir. Bu konuda ¢ok
sayida ve cesitlilikte yakit hiicresi modelleri
gelistirilmis ve gelistirilmeye
calisilmaktadir. Yakat hiicresi sistemi genel
olarak {i¢ alt sistemden olusur: bir yakit
hiicresi y18in1, hidrojen jeneratorii ve hibrit
giic yonetim sistemidir. Ara¢ ve mobil
uygulamalar i¢in yiikksek verimlilige,
yiiklere hizli cevap verebilen ve kararli ¢ikis
gliciine sahip olan PEMFC’ler tercih
edilmektedirler. IHA'larin genel enerji
yogunlugunu karsilamak igin yliksek bir
hidrojen agirlik yogunlugu gereklidir.

Onemli avantajlar sunmasi nedeniyle
Hidrojen  kaynagi olarak  genellikle
sodyumborhidriir (NaBHa4) bilesigi secilir.
Hidrojen, katalitik bir hidroliz

reaksiyonuyla iretilir. Etkili glic yonetimi
icin bazen hibrit sistem olarak bir lityum
batarya sistemi de ek olarak kullanilabilir.
Yakit pili sistemi IHA test platformuna

entegre edilerek ugus testleri
gerceklestirilebilir (Lapena-Rey ve ark.,
2017). Sodyumborhidriir (NaBHa4),

kimyasal formiilii NaBHa4 olan bir bilesiktir.
Genellikle bir indirgen olarak kullanilir ve
hidrojen kaynagi olarak islev gorebilir.
Insansiz Hava Araclar1 (IHA'lar) i¢in yakit
olarak kullanilabilirligini arastirmak igin,
NaBH4'lin baz1 6zelliklerini ve potansiyel
avantajlarin1 incelemek 6nemlidir. NaBHa,
hidrojen gazim1 salmak suretiyle enerji
saglayabilir. Bu 6zelligi nedeniyle IHA'lar
gibi hafif ve tasmabilir ucan sistemlerde
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enerji kaynagi olarak 6nemli bir potansiyel
sunar. NaBHsiin IHA yakiti olarak
kullanilabilirligi hakkindaki bazi noktalar
asagida verilmistir (Gadalla ve Zafer 2016;
Prosini ve Gislon 2006). Yiiksek hidrojen
icerigi: NaBHa, %10'a kadar hidrojen
icerebilir, bu da yakit olarak kullanildiginda
yiiksek enerji yogunlugu saglar. Bu durum,
[HA'larin daha uzun ugus siireleri icin
yeterli enerji saglamalarini saglayabilir.
Glivenli depolama ve tagima: NaBHa,
hidrojen gazina kiyasla daha giivenli bir
sekilde depolanabilir. Kat1 bir formda
oldugu i¢in sikistirllmis hidrojen gazinin
giivenlik endiseleri olmadan tasinmasi ve
depolanmas1 miimkiindiir. Diisiik toksisite:
NaBH4, c¢ogu diger hidrojen depolama
bilesiklerine kiyasla diisiik toksisiteye
sahiptir. Bu da isletme ve kullanim
acisindan avantajli olabilir. Kolay hidrojen
salimmmi: NaBH4, uygun katalizorler
kullanilarak hidrojen gazimi verimli bir
sekilde salabilir. Bu da, IHA"larin ihtiyag
duyduklar1 enerjiyi hizli  bir gsekilde
saglayabilmelerini saglar.

NaBHpa'lin baz1 zorluklar1 da vardir:
Reaktiflik: NaBHa4, su ve diger reaktif
maddelerle temas ettiginde hidrojen gazi
iretebilir. Bu, giivenlik ve depolama
acisindan dikkate alinmasi gereken bir
faktordiir.

Agirlik: NaBHa4, diger hidrojen depolama
bilesiklerine gore daha yogun olabilir. Bu,
[HA'larin tasima kapasitesini etkileyebilir
ve ugus slirelerini sinirlayabilir.

Maliyet: NaBH4, diger hidrojen depolama
yontemlerine gore maliyetli olabilir. Biiyiik
miktarlarda  iretimi  ve  kullanimi
maliyetlerin artmasina neden olabilir.

Yakit hiicresi sisteminin genel c¢alisma
prensibini sembolize eden sema Sekil 1°de
verilmistir.
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Pompa

NaBHa
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]

Pompa
Kantrolérii

[=—:1

Reaktor

®OIH + IH

Li Batarya

PEMFC
Yakit Pili

Sekil 1. Yakit hiicresi sisteminin ¢aligma prensibi.

Karbon safsizligi olmayan saf hidrojen,
hidroliz ile elde edilebilir. NaBH4'iin temel
hidroliz reaksiyonu asagidaki gibidir (Brack
ve ark., 2015; Hung ve ark., 2008):
NaBHs+2H20 — NaBO2 + 4H2 + 217 kJ(3)
Denklem 3’e bakildiginda, Hidrojen,
reaksiyondaki tek gaz iiriiniidiir ve borat
yan uiriinii ayristirildiktan sonra saf hidrojen
elde edilir. Kreevoy ve Jacobson, NaBH4'iin
hidrolizinin asagidaki sekilde pH ve
sicakliga bagli oldugunu ileri stirmiigtiir:
Logiotiz = pH—(0.034T-1.92) (4)

Burada t12 (dak), NaBHa ¢ozeltisinin kendi
kendine hidrolizi i¢in yarilanma Omriidiir;
pH, hidrojenin kimyasal aktivitesi; ve T,
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depolama sicakligidir (°K). Bu nedenle sulu
NaBHs  ¢oOzeltisinin @ kendi  kendine
hidrolizini 6nlemek i¢in pH > 12 ile alkali
halde bulunmas1 daha etkilidir. En verimli
degerlerin elde edilmesi igin genellikle
agirhikca %15 NaBHas alkali ¢ozeltisi
hazirlanir ve agirlikca %15 NaBHa,
agirlik¢a %5 NaOH ve agirlikca %80 sudan
olusturulabilir. NaBHs c¢ozeltisinin kendi
kendine hidrolizini siirlandirmak i¢in ise
kontrol bileseni olarak sodyum hidroksit
(NaOH) bilesigi kullanilir. Ni, Cr veya Co
katalizorlerinin ~ sentez  islemi  igin
olusturulan diizenegin genel semasi Sekil
2’de verilmistir.
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ACIKLAMALAR

P OO ~NO OIS, WN PR

Cam Reaktor

Lastik Tipa

Magnet karistirict
NaBH4 Cozelti Kabi
Ayarlanabilir Vana
Silikon Hortum
Vana

Azot Tipu

Gaz cikist
Kronometre

Sekil 2. Ni, Cr veya Co Katalizorlerinin sulu ¢ozeltili sentezleri i¢in deney diizenegi semast

Yakit hiicrelerinin ¢aligma gerilimi
degiskendir ve yiik arttikca azalir. Bu
temelden yola ¢ikarak yakit pili ile batarya
arasindaki voltaj dengesini kullanarak hibrit
bir sistem kurulabilir. Sekil 3’te batarya ve
yakit hiicresi, c¢ikis gerilimini istenilen
seviyeye gore diizenleyebilen bir DC-DC

Yakit Hiicresi

Batarya

doniistiiriiciiye baglanarak gerekli
entegrasyonun saglandigi devre verilmistir.
DC-DC dontistiiriiciiniin ¢ikist ise dogrudan
bir elektrik yiikiine (IHA motoruna)
baglanarak  sistem  kolay  kontrol
edilebilecek sekilde beslenebilir.

'

Sekil 3. Gii¢ yonetimi test devresinin sematik diyagrami

Biiyiik 6lcekli IHA'lar, genellikle jet
motorlart  veya turboprop  motorlari
kullanirlar. Bu tiir [HA'larm yakit tiiketimi
daha yiiksektir ve saatte yiizlerce litre veya
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daha fazla yakit tiiketebilir. Ancak, bu
[HA'lar genellikle uzun menzilli ve uzun
stireli kesif veya askeri operasyonlar igin
tasarlanmistir.  Yakit tiiketimi  ayrica
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[HA'nin ugus profiline ve gorevine de
baghdir. Ornegin, IHA'nin sabit bir hizda
diiz ugus yapmasi, daha az yakit tiiketimiyle
sonuclanabilirken, hizli manevralar veya
dikey kalkis ve inigler gibi daha enerji
yogun ucus hareketleri daha fazla yakat
tilketimine neden olabilir (Stroman ve ark.,
2014; Bradley ve Parekh 2009). Hidrojen
gazinin Insansiz Hava Araclar1 (IHA'lar)
icin yakit olarak kullanilmasi, ¢evre dostu
ve slirdirilebilir bir enerji kaynagi
arayisinin bir parcgasi olarak Onemli bir
aragtirma alanidir. Hidrojen, yiiksek enerji
yogunlugu, temiz yanma 0&zellikleri ve
yenilenebilir bir kaynak olarak kabul
edilmesi nedeniyle ilgi ¢ekmektedir.
[HA'larda hidrojen gazimin kullanimina
yonelik caligmalar ¢ok yonli olarak
sirdiriilmektedir. Bu c¢alisma alanlar
asagidaki gibi 6zetlenebilir. Yakit hiicreleri,
kimyasal enerjiyi dogrudan elektrik
enerjisine doniistiiren cihazlardir. Bu
cihazlar, genellikle hidrojen ve oksijen gibi
yakitlar1 kullanarak elektrik tiretirler. Yakat
hiicreleri, bircok farkli tiirde mevcut
olmasina ragmen, en yaygin kullanilan
tiirler arasinda proton degisim membranl
yakit hiicreleri (PEMFC), kat1 oksit yakit
hiicreleri (SOFC) ve metanol yakit hiicreleri
(DMFC)  bulunmaktadir. ~ PEMFC'ler,
hidrojen yakit1 kullanarak elektrik tireten ve
su buhari gibi yan {iriinler tiireten yakit
hiicreleridir. Bu tiir yakit hiicreleri, diisiik
calisma sicakligi ve hizli devreye alma
stiresi gibi avantajlara sahiptir. Bu nedenle,
tasmabilir  elektronik  cihazlarda ve
otomobillerde kullanim i¢in yaygin olarak
arastirilmaktadirlar. Hidrojen gazi, yakit
hiicreleri araciligiyla elektrik enerjisine
dondistiirtilebilir ve bu elektrik enerjisi
[HA'nmin  motorlarim1  ¢ahistirmak  igin
kullanilabilir. Yakit hiicreleri, hidrojeni
oksijenle birlestirerek su iiretirken elektrik
tiretirler. Bu sistemlerin avantaji, sadece su
buhart1 ve termal enerji iiretmeleridir,
boylece emisyon salimimi  minimum
diizeydedir. Hidrojenin [HA'larda
kullanilabilmesi icin etkili bir sekilde
depolanmasi ve tasinmasi gerekmektedir.
Bu baglamda, hidrojenin sikistirilarak veya
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stvilagtirilarak  depolanmasi gibi  farkl
yontemler arastirilmaktadir. Sikistirilmis
hidrojenin yiiksek basing gerektirmesi ve
sivilastirilmis hidrojenin diisiik
sicakliklarda depolanmasi gerektirmesi, bu
alanda bazi zorluklar dogurmaktadir.

4. Sonuclar

Bu tez
sodyumborhidriiriin insansiz hava
araglarinda  yakit depolayicis1  olarak
kulanilip kullanilamayacagi konusu ele
alinmustir. Calisma kapsaminda
sodyumborhidriiriin hidrojen depolayicisi
olarak kullanilabilirligi ile ilgili giinimiize
kadar yapilmis olan baz1 6énemli ¢alismalar
incelenmis ve konuyla ilgili olumlu ve

caligmasinda

olumsuz  yonleri nazara alarak
uygulanabilirlik acisindan
degerlendirilmistir. Yapilan teknik
aragtirma, inceleme ve yorumlamalar
neticesinde varillan  sonuglar asagida
siralanmistir:

1- NaBHs (sodyumborhidriir) bir yakit
olarak kullanilabilir, ancak Insansiz Hava
Araclart (IHA'lar) igin pratik bir yakit
secenegi olarak bazi sinirlamalari vardir.

2- NaBHa4, hidrojen gazini serbest birakan
bir bilesiktir. Yakit hiicresi teknolojisi
kullanilarak NaBHs, hidrojen gazi elde
etmek i¢in suyla tepkimeye sokulabilir. Bu
hidrojen gazi daha sonra bir yakit
hiicresinde oksijenle reaksiyona girerek
elektrik enerjisi iiretebilir.

3- NaBH4, potansiyel olarak IHA'lar igin
yakit olarak kullanilabilir ¢linkii hidrojen
gazi, diger geleneksel yakitlara kiyasla daha
temiz bir enerji kaynagidir. Hidrojen,
yiksek  enerji  yogunluguna  sahip
oldugundan, daha uzun ugus siireleri ve
daha genis menziller saglayabilir.

4- NaBHs bazli yakit hiicrelerinde, bazi
zorluklarla karsilasilabilir. Bunlar arasinda
yakit depolama ve tagima zorluklari, sistem
agirhigr ve hacmi, enerji yogunlugu, yakit
hiicresinin verimliligi ve giivenlik 6nlemleri
yer alir.

5- NaBH4 hidrojen depolamak igin iyi bir
secenek gibi gorlinse de, saf hidrojen
gazinin depolanmasi ve tasinmasi genellikle
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zorluklarla doludur. Hidrojen gazi yiiksek
enerjili ve yanict oldugundan, giivenlikle
ilgili endiseler s6z konusudur. Yukarida
siralanmis olan nedenlerden dolay1, IHA'lar
icin NaBHs bazli yakit hiicresi sistemleri
gelistirmek i¢in daha fazla arastirma ve
mithendislik  calismasit  gerekmektedir.
Yakit hiicresi teknolojisinin iyilestirilmesi
ve hidrojenin depolanmasi, taginmasi ve
giivenli bir sekilde kullanilmas1 konularinda
ilerlemeler saglanirsa, NaBHas tabanl
yakitlar IHA'lar i¢in daha cazip bir secenek
haline gelebilir. Ancak gilinlimiizde,
geleneksel yakitlar ve batarya teknolojileri

[HA'larda daha yaygin olarak
kullanilmaktadir.
Yazarlarin Katki Beyani

Yazarlar makaleye esit katkida

bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarini ve
onayladiklarin1 beyan ederler.

Cikar Catismasi Beyani

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

Hemsirelik 6grencileri, mesleki risklere kars1 kaygili bir ruh hali igerisinde olabilmektedir. Giinlimiiz diinyasinda
oldukca degisikliklere yol acan COVID 19 pandemisi de oldukca kaygilar arttirmis, hemsireleri de etkilemistir.
Bu arastirma, hemsirelik boliimii birinci sinif dgrencilerinin daha egitimlerinin baginda pandemi sonrasi siirecte
yasadiklart kaygi diizeylerini belirlemek amaciyla tanimlayici olarak planlanmigtir. Arastirmanin verileri, bir
iiniversitenin Hemgirelik Boliimii’'nde arastirmaci tarafindan toplanmustir. Verilerin toplanmasinda aragtirmaci
tarafindan hazirlanan Kisisel Bilgi Formu, siirekli kaygi oOlgegi kullanilmistir. Arastirmaya bir devlet
iniversitesinin birinci sinifinda 6grenim goéren 107 hemsirelik boliimii 6grencisi katilmistir. Katilimeilarin
%98,20’s1 18-25 yas araliginda, %77,57’si hemsirelik boliimiinii kendi istegi ile secerken, boliimii segmelerinin
en dnemli nedeni ise, %29,91°1 saglik alanini sevme, %25,23’1 kolay atama/ig imkani bulma olarak belirlenmistir.
Okuduklar alanla ilgili diisiinceler incelendiginde %52,34’{i hemsirelik boliimiiniin mutluluk ve doyum verdigi,
%27,10’u ise boliimle ilgili higbir sey hissetmedigi sonucuna ulasilmistir. Ogrencilerin Siirekli Kaygi Olcegi
puanlarinin 23 ile 68 arasinda degistigi ve ortalamasinin 43,99 oldugu bulunmustur. Yapilan ikili karsilagtirmalar
sonucunda tespit edilen anlamli farkliligin hemsirelik boliimiinii kendi istegiyle segen, boliimii okurken boliimden
mutluluk ve doyum aldigini diisiinenlerin, béliime kars1 higbir sey hissetmeyenlere gore siirekli kaygi diizeylerinin
diisiik oldugu (p<0,05) tespit edilmistir. Bununla birlikte isteyerek ve severek hemsirelik boliimiinii secen
ogrencilerin pandemi ve sonrast siirecinden de etkilenmedigi sdylenebilir.

Anahtar Kelimeler: Covid 19, hemgirelik 6grencileri, kaygi, pandemi sonrasi

Nursing Department First-Year Students After The Pandemic Examination of Anxiety
Levels

Abstract

Nursing students may be in an anxious mood against occupational risks. The COVID-19 pandemic, which has led
to many changes in today's world, has also increased concerns and affected nurses. This research is planned
descriptively to determine the anxiety levels of first-year nursing students at the beginning of their education in
the post-pandemic period. The data of the study were collected by a researcher in the Department of Nursing of a
university. In the collection of the data, the Personal Information Form prepared by the researcher and the
continuous anxiety scale was used. 107 nursing department students studying in the first year of a state university
participated in the study. While 98.20% of the participants were between the ages of 18-25 and 77.57% chose the
nursing department voluntarily, the most important reason for choosing the department was determined as 29.91%
liking the health field and 25.23% finding easy assignment/job opportunities. As a result of the bilateral
comparisons, it was determined that the significant difference was that those who chose the nursing department
voluntarily and thought that they received happiness and satisfaction from the department while reading the
department had lower levels of continuous anxiety (p<0.05) than those who did not feel anything against the
department When the thoughts about the field they studied were examined, it was concluded that 52.34% of the
nursing department gave happiness and satisfaction, and 27.10% did not feel anything about the department. It
was found that the students' Continuous Anxiety Scale scores ranged from 23 to 68 and the average was 43.99.
However, it can be said that students who willingly and lovingly chose the nursing department were not affected
by the pandemic and its aftermath.

Keywords: Covid-19, nursing students, Anxiety, post-pandemic
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1. Giris

Saglik bakim hizmetlerinin en
onemli  meslek  gruplarindan  biri
hemsireliktir ve hemsireler saglik ekibinin
vazgecilmez iiyeleridir. Hemsirelik bilimi
son yillarda 6nemli asamalar kaydetmis,
uzun gecmisine yeni gelismeler
kazandirmistir (Onler ve Saragoglu, 2010).
Hemgirelerin mesleki gelismelerin
desteklenmesindeki katkilar1 her gecen giin
devam etmektedir. Hemsirelerin basarili ve
verimli olmasinda, kendi meslegini yonelik
mesleki  kaygilart  6nemli  bir yer
tutmaktadir. Hemsirelerin  mesleklerine
iliskin algilari, toplum icindeki yerini,
motivasyonu  etkilerken, ayrica is
yasaminda etkili olabilmektedir (Unsar ve
ark., 2006). Toplumumuzda hemsirelik
meslegi ile ilgili pek ¢ok  goriis
bulunmaktadir. Bu goriislerin olugsmasinda
On yargilarla birlikte olumsuz 6rneklerin de
etkisi vardir. Ucret, is kosullari, meslegin
tibbi risklerinin olmasi, hastaliklarla yakin
temas gerektiren bir meslek olmasi gibi
nedenler toplumun hemsirelik meslegi
hakkindaki  goriislerini  etkilemektedir
(Dinger ve Oztung, 2009). Bunlarla birlikte
yasanilan pandemi siireci de meslege bakis
acisini etkilemistir. Bireylerin mesleklerini
severek yapmasi ve mesleki giidiilenmesini
saglayan en Onemli faktorlerden biri,
meslegini yerine getirirken kendini glivende
hissetmesidir. Ancak COVID-19 salgim
sirasinda bakim verebilmek i¢in hemsireleri
mesleki riskler beklemistir (Yiicel ve
Gormez, 2019). Hemsirelerin pandemi
strecinde enfekte olma durumlart ve
yakinlarina enfeksiyon bulastirma ihtimali
nedeniyle anksiyete yasadiklari ortaya
konulmustur (Smith ve ark., 2020). Meslege
kars1 olumsuz kaygilardan uzak iyi gelismis
algi ve tutum; gilivenilir hasta bakiminin
verilmesinde Onemli rol oynamaktadir.
Yarmin hemsireleri olacak 6grencilerin
daha girisken, saglikli iligkiler kurabilen,
kendilerini kabul eden, 6zgliveni ve 6zsaygi
diizeyleri yiiksek bireyler olarak yetismeleri
kuskusuz mesleki basari1 agisindan oldugu
kadar, bireysel doyum acisindan da
onemlidir (Giidiici ve Yildiz, 2009).
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Hemgsirelik egitimi ile Ogrencilere, insan
gereksinimlerinden ortaya ¢ikan hemsirelik
mesleginin bakimdaki yeri ve saglik
sistemindeki dnemi iizerinde durulmalidir.
Hemsirelik egitimcileri, mesleki
uygulamalara temel olusturan bilgi, beceri,
tutum, davranis, karar verme ve yenilikleri

izleme gibi Ozellikleri kazandirmalidir
(Beydag ve ark., 2008). Hemsirelik egitimi
oldukca stres yiikkli bir egitimdir.

Hemsirelik 6grencileri egitimleri sirasinda
bir {iniversite Ogrencisi olarak yasadiklari
catismalarin yani sira, okul ve hastane
gevresinin yarattig1 birtakim sorunlarla da
karsilasmaktadir. Bu sorunlar yogun ve
stresli ortamlar olan hastanelerin uygulama
alanlarinda staj yapma, hasta ve olimciil
hastaliklarla ugrasma, egitimcilerle ve
hastane calisanlari ile iletisim sorunlar vs.
olarak siralanabilir. Bu nedenle, meslege ilk
adimi atan Ogrencilerde kaygi Onemlidir
(Jameson, 2014). Pandemi siireciyle birlikte
hemsirelik mesleginde 6nemli degisim ve
gelisim olmustur. Bu ¢alisma hemsirelik
meslegine yansimast olan COVID 19
pandemisi sonrasinda; daha hemgirelik
meslegine yeni adim atan hemsirelik
Ogrencilerinin kayg1 diizeylerinin
belirlenmesi amaciyla yapilmistir. Diinya
genelinde her meslek pandemiden
etkilenmistir. Ozellikle insan saghgina
hizmet eden hemsirelik meslegini secen
genc meslek adaylarini degisen ve gelisen

stireclere hazirlayarak yetistirmek
gerekmektedir.

Arastirma problemleri

1. Hemsirelik bdolimii  birinci  simif

ogrencilerinin pandemi sonrasindaki siirekli
kaygi diizeyleri nedir?

2. Hemgsirelik boliimii  6grencilerinin
pandemi sonrasindaki  siirekli kaygi
diizeyleri; cinsiyet, ailenin gelir durumu,
hemgirelik boliimiinii kendi istegi ile segme,
okudugu alanla ilgili diisiincesine gore
istatistiksel ~ olarak  anlamli  farklilik
gostermekte midir?

2. Materyal ve Yontem
2.1. Arastirmanin sekli
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Bu arastirma tanimlayict olarak
gerceklestirilmistir.
2.2. Arastirmanin  yapildigi yer ve

ozellikleri

Calisma, Erzincan Binali Yildirim
Universitesi Saglik Bilimleri Fakiiltesi,
Hemsirelik Boliimiinde yiirtitiilmiistiir.

2.3. Evren ve érneklem

Aragtirmanin evrenini bir devlet
tiniversitesinin, hemsirelik boliimi 1. sinif
ogrencileri (N=148) olusturmustur. Bu
kapsamda Orneklemi ise arastirmaya
katilmayr kabul eden, 1. Smif hemsirelik
boliimii 6grencileri (N=107) olusturmustur.
Aragtirmanin  0rneklemi evreni bilinen
orneklem biiytikliigli hesaplama yontemine
gore Dbelirlenmistir. Arastirma hemsirelik
boliimiinde Ogrenim goéren, arastirmanin
yapildigi donemde aktif ders kaydi
yaptirmis olan ve arastirmayi1 kabul eden
107 6grenci ile tamamlanmaistir.

2.4. Veri toplama aracglan

Veriler, aragtirmact  tarafindan
hazirlanan Kisisel Bilgi Formu ve stirekli
kaygi 6lcegi ile toplanmustir.

2.4.1. Kisisel Bilgi Formu

Kisisel Bilgi Formu, Ogrencilerin
cinsiyeti, sinif, dogum yeri, ailenin gelir
durumu ve  hemsirelik  bolimiini
hakkindaki diislinceleri igeren tanitici
ozelliklerden olusan 8 soruluk formdur.

2.4.2. Siirekli Kayg Olcegi

Spielberger ve Gorsuch tarafindan
1964 yilinda gelistirilen siirekli kaygi dl¢egi
bireylerdeki kaygi diizeylerinin ol¢iilmesi
amaciyla diizenlenmistir. Oner ve Le
compte tarafindan 1974-1977 yillarinda
Tirkge'ye wuyarlanmis ve farkli  yas
grubundaki bireyler i¢in bir¢ok aragtirmada
kullanilmistir. Olgek siirekli kaygi diizeyini
6lcen toplamda 20 maddelik bir envanterdir.
Siirekli kaygi 6lceginde bireyden kendini
genellikle nasil hissettiginin anlatilmasi
istenmektedir. Siirekli Kaygi Olgeginin test
giivenirligi 0.71 ile 0.86 arasinda, alfa
korelasyonlari ile hesaplanan i¢ tutarlilik ve
homojenlik katsayilar1 0.83 ile 0.87
arasinda bulunmustur (Ozorak, 2010).
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2.5. Verilerin Toplanmasi

Etik  kurul onaymmdan sonra
Hemgsirelik Bolim Baskanligindan yazili
izin alindiktan sonra, verilerin toplanmasina
baslanmistir. Veriler Kisisel Bilgi Formu ve
Siirekli  Kaygi  Olgegi  kullanilarak
arastirmaci tarafindan olusturulan ¢evrimici
anketle toplanmustir. Ogrenci sayismin
istenilen diizeyde olmasi i¢in g¢evrim igi

anket uygulamasi tercih  edilmistir.
Formlarin  doldurulmas: 15-20 dk’da
tamamlanmustir.

2.6. Istatistiksel Analiz

Hemsirelik bolimii 6grencilerinin
pandemi sonrasindaki  siirekli kaygi
diizeylerini  incelemek i¢in  betimsel
istatistikler (en kiiciik deger, en biiylik
deger, ortalama ve standart sapma)
hesaplanmustir. Hemsirelik bolimi
Ogrencilerinin pandemi sonrasindaki siirekli
kaygi diizeylerinin Ogrencilerinin
Ozelliklerine gore incelenmesinde uygun
yonteme karar vermek amaci ile oncelikle
degisken diizeylerinde Ol¢ek puanlarinin
normal  dagilim  gbsterme  durumu
incelenmistir. Normal dagilim varsayimi
incelenirken basiklik, ¢arpiklik istatistikleri
ve Kolmogorov-Smirnov normallik testi
dikkate alimmistir. Olgek  puanlarmin
incelenen degisken diizeylerinde normal
dagilim gosterdigi tespit edilmis ve bu
nedenle parametrik testlerin kullanilmasina
karar verilmistir. Bagimsiz degiskenin iki
diizeye sahip oldugu durumlarda (cinsiyet,
hemgirelik bolimiinii kendi istegi ile
segme) iliskisiz Orneklemler t testi ve
bagimsiz degiskenin ikiden fazla diizeye
sahip oldugu durumlarda (ailenin gelir
durumu, okudugu alanla ilgili diislincesi
gibi) varyans analizi (ANOVA)
kullanilmistir.

2.7. Arastirmanin Etik Yonii
Arastirmanin uygulamasi i¢in etik
kurul onay1 (Tarih: 28 Ekim 2022 tarihli, 10
saylli oturumunda alman 10/07 sayili
karar1) alinmigtir. Etik onaydan sonra
arastirmaya baslanmadan 6nce Hemsirelik
Bolim  Bagkanlhigindan  yazili  izin
alimmigtir.  Arastirmanin  yapilmasinda
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goniilliiliik esas alinmustir. Ogrencilerin
kimliklerini agiga ¢ikaracak herhangi bir
bilgiye calismada yer verilmemistir.

Aragtirmaya bir devlet {iniversitesinin
birinci smifinda 6grenim gbéren 107
hemsirelik boliimii 6grencisi katilmistir.

Katilimcilarin -~ 6zellikleri  Tablo 1’de
sunulmustur.
3. Bulgular ve Tartisma
Tablo 1. Katilimcilarin 6zellikleri
n %
Kadin 77 71,95
1) Cinsiyetiniz Erkek 29 27,10
Belirtmemis 1 0,93
18-25 yas 104 98,20
2) Yasiniz 26-30 yas 2 1,87
Belirtmemis 1 0,93
Diistik 11 10,28
3) Ailenizin Gelir Durumu: glrita ;; g?:gg
Cok iyi 2 1,87
4)Hemsirelik Boliimiinii kendi Evet 83 77,57
isteginizle mi sectiniz?  Hayir 24 2243
Bu alanda okumak mutluluk ve doyum veriyor 56 52,34
5)Okudugunuz alanla ilgili Hicbir sey hissetmiyorum. 29 27,10
diislinceniz Sikint1 ve pismanlik 7 6,54
Diger 15 14,02
5 Lise 102 95,33
6)En son mzlz:lllrll oldugunuz On lisans 4 3.74
Lisans 1 0,93
Kflr.l'ye.:'r planimda iyi bir baslangic olacagini 69  64.49
diistinliyorum.
7)Bu béliimden mezun Iyi para ka'z'andlracaglm Eiusunuyorum 22 20,56
olmanin bana gelecekte Bana prestij kgzgndlracaglnl dusvunuyorum. 9 8,41
Bana herhangi bir faydasi olacagini 6 561
diistinmiiyorum ’
Belirtmemis 1 0,93
Kolay atama/is imkani 27 25,23
Saglik alanini sevme 32 29,91
8)Boliime Kayit Olmada En Insanlara faydali olma 13 12,15
Onemli Nedeniniz? Mecburi 12 11,21
Aile etkisi 6 5,61
Belirtmemis 17 15,89
Tablo 1 incelendiginde ilgili diistinceleri incelendiginde %52,34’1

katilimcilarin biiylik ¢cogunlugunun kadin
ve 18-25 yas araligindadir. Ogrencilerin
%77,57°si (n=83) hemsirelik boliimiini
kendi istegi ile segerken, %22,43’ii (n=24)
hemsirelik meslegini kendi istegi ile
secmemistir. Ogrencilerin okuduklar1 alanla
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(n=56) “Bu alanda okumak mutluluk ve
doyum veriyor.”, %27,10°u (n = 29) “Higbir

sey hissetmiyorum.” seklinde
belirlenmistir.  Ogrencilerin  hemsirelik
boliimiinden mezun olmanin gelecekteki
kazanimlar1  incelendiginde  %64,49u
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(n=69) “Kariyer planimda iyi bir baslangic etkisi seklinde tespit edilmistir. Hemgirelik
olacagin1 diislinliyorum.”, %5,61°’1 (n=6) bolimii ogrencilerinin pandemi
“Bana herhangi bir faydasi olacagini sonrasindaki stirekli kaygi diizeylerini
diisiinmiiyorum.” seklinde bulunmustur. incelemek icin Siirekli Kaygi Olgegi
Ogrencilerin  béliimii  segmelerinin  en puanlarina iliskin betimsel istatistikler
onemli nedeni olarak ise %29,91°1 (n=32) hesaplanmistir.  Sonuglar Tablo 2’de
saglik alanin1 sevme, %5,61°1 (n=6) aile sunulmustur.

Tablo 2. Hemsirelik bdliimii §grencilerinin pandemi sonrasindaki siirekli kaygi diizeyleri
Min. Mak. X ss

Siirekli Kaygi Diizeyi 23,00 68,00 43,99 8,14
Min.: En kiigiik deger, Mak.: En biiyiik deger, X: Ortalama, ss: Standart sapma

Tablo 2 incelendiginde 6grencilerin Siirekli kaygi diizeylerinin cinsiyetlerine gore
Kaygi Olgegi puanlarinin 23 ile 68 arasinda farklilasmasinin incelenmesinde iligkisiz
degistigi ve ortalamasinin 43,99 oldugu orneklemler t testi kullanilmistir. Sonuglar
goriilmektedir. Hemsirelik bolimii Tablo 3’te sunulmustur.

ogrencilerinin pandemi sonrasindaki siirekli

Tablo 3. Hemsirelik boliimii 6grencilerinin pandemi sonrasindaki stirekli kaygi diizeylerinin
cinsiyetlerine gore incelenmesi

n X ss sd t p
Kadmn 77 44,92 7,40
Erkek 29 41,59 9,68 104 1,896 0,061
Tablo 3 incelendiginde hemsirelik diizeyleri benzerdir. Hemsirelik bolimii

bolimii  O6grencilerinin  silirekli  kaygi ogrencilerinin pandemi sonrasindaki siirekli
diizeylerinin cinsiyetlerine gore istatistiksel kaygi diizeylerinin ailenin gelir durumuna
olarak anlamli farklilik  gostermedigi gore  farklilagmasinin  incelenmesinde
(p>0,05) goriilmektedir. Diger bir deyisle, varyans analizi (ANOVA) kullanilmistir.
hemsirelik bolimi Ogrencilerinin Sonuglar Tablo 4’te sunulmustur.

cinsiyetleri fark etmeksizin siirekli kaygi

Tablo 4. Hemsirelik boliimii 6grencilerinin pandemi sonrasindaki siirekli kaygi diizeylerinin
ailenin gelir durumu gore incelenmesi

= Varyans Kareler
" X 5 Ka;};lagl sd ortalamasi F P
Diisiik 11 4791 9,80 Gruplar arast 2 184,694
Orta 71 44,36 7,82 Gruplar i¢i 104 63,991 2,886 0,060
lyi 25 41,23 7,66 Toplam 106
Tablo 4 incelendiginde hemsirelik benzerdir. Hemsirelik bolimii
boliimii  Ogrencilerinin  siirekli  kaygt ogrencilerinin pandemi sonrasindaki siirekli
diizeylerinin ailenin aylik gelirine gore kaygi diizeylerinin hemsirelik bolimiini
istatistiksel ~ olarak  anlamli  farklilik kendi istegi ile segcme durumuna gore
gostermedigi (p>0,05) goriilmektedir. Diger farklilagsmasimnin incelenmesinde iligkisiz
bir deyisle, hemsirelik bolimii orneklemler t testi kullanilmistir. Sonuglar
Ogrencilerinin aylik gelirine gore fark Tablo 5’te sunulmustur.

etmeksizin  siirekli  kaygi  diizeyleri
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Tablo 5. Hemsirelik boliimii 6grencilerinin pandemi sonrasindaki siirekli kaygi diizeylerinin
hemsirelik boliimiinii kendi istegi ile segme durumuna gore incelenmesi

n X ss sd t p

Kendi istegi ile secen 83 43,35 7,91
Kendi istegi ile segmeyen 24 46,54 8,57 105 1,760 0,081

Tablo 5 incelendiginde hemsirelik durumu fark etmeksizin siirekli kaygi
boliimii  Ogrencilerinin  siirekli  kaygt diizeyleri benzerdir. Hemsirelik bolimii
diizeylerinin hemsirelik bdoliimiinii kendi Ogrencilerinin pandemi sonrasindaki siirekli
istegi ile segme durumuna gore istatistiksel kaygi diizeylerinin okudugu alanla ilgili
olarak anlamli farklililk gostermedigi diisiincesine gore farklilasmasinin
(p>0,05) goriilmektedir. Diger bir deyisle, incelenmesinde varyans analizi (ANOVA)
hemsirelik bolimii Ogrencilerinin kullanilmistir.  Sonuclar Tablo 6’da
hemsirelik boliimiinii kendi istegi ile se¢gme sunulmustur.

Tablo 6. Hemsirelik boliimii 6grencilerinin pandemi sonrasindaki siirekli kaygi diizeylerinin
okudugu alanla ilgili diisiincesine gore incelenmesi

Varyans Kareler

" X S8 Kaynagi sd ortalamasi F P
Bu alanda okumak mutluluk ve 56 4159 757  Gruplararasi 2 342,709
doyum veriyor 5.623" 005
Higbir sey hissetmiyorum. 29 46,28 8,26 Gruplar igi 104 60,952 ’ ’
Diger 22 47,09 7,79 Toplam 106

"p<0,05

“higbir sey hissetmiyorum” (p=0,030)
seklinde belirlen 6grenciler arasinda oldugu
belirlenmistir. Ortalamalar incelendiginde
“bu alanda okumak mutluluk ve doyum
veriyor” diigiincesinde olan Ggrencilerin
stirekli kaygi diizeylerinin “hicbir sey
hissetmiyorum” seklinde diisiinen
ogrencilerden diisiik oldugu goriilmektedir.
Hemsirelik bolimii 6grencilerinin pandemi
sonrasindaki siirekli kaygi diizeylerinin
bolime kaydolmadaki en Onemli nedene
gore  farklilasmasinin  incelenmesinde
varyans analizi (ANOVA) kullanilmistir.
Sonuglar Tablo 7°de sunulmustur.

Tablo 6 incelendiginde hemsirelik bolimii
ogrencilerinin siirekli kaygi diizeylerinin
okudugu alanla ilgili diisiincesine gore
istatistiksel ~ olarak  anlamli  farklhilik
gosterdigi (p<0,05) goriilmektedir.
Belirlenen farkliligin okudugu alanla ilgili
diistincesi  degiskenin hangi diizeyleri
arasinda oldugunu belirlemek amaciyla
Bonferroni  ikili = karsilastirma  testi
yapilmistir. Yapilan ikili karsilastirmalar
sonucunda tespit edilen anlaml farkliligin
“bu alanda okumak mutluluk ve doyum
veriyor” diislincesinde olan 6grenciler ile

Tablo 7. Hemsirelik boliimii 6grencilerinin pandemi sonrasindaki siirekli kaygi diizeylerinin
boliime kaydolmadaki en dnemli nedene gore incelenmesi

- Kareler
n X ss Varyans Kaynagi sd ortalamast F p
Kolay atama/is imkéani 27 43,67 9,08 Gruplar arasi 3 169,847
Saglik alanini sevme 32 42,66 7,57 Gruplar igi 86 62,200 2,731 0,049
Insanlara faydali olma 13 42,08 7,64 Toplam 89
Mecburi-aile etkisi 18 48,72 6,54
*p<0,05
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Tablo 7 incelendiginde hemsirelik bolimii
Ogrencilerinin siirekli kaygi diizeylerinin
boliime kaydolmadaki en onemli nedene
gore istatistiksel olarak anlamli farklilik
gosterdigi (p<0,05) goriilmektedir.
Belirlenen farkliligin boliime kaydolmadaki
en onemli neden degiskenin hangi diizeyleri
arasinda oldugunu belirlemek amaciyla
Bonferroni  ikili  karsilagtirma  testi
yapilmistir. Yapilan ikili karsilastirmalar
sonucunda istatistiksel olarak anlaml
farklilik belirlenmemistir. Ancak yine de
ortalamalar incelendiginde en diislik kaygi
diizeyine “insanlara faydali olma” i¢in
boliimii segtigini sdyleyen dgrencilerin, en
yuksek kaygi diizeyine ise “mecburi-aile
etkisi” nedeniyle bolimi segtiklerini
sOyleyenlerin sahip oldugu goriilmektedir.
Bu c¢alisma sonuglarmma gore hemsirelik
boliimiinii kendi istegiyle secip bdliimde
doyum saglayan Ogrencilerin mecburi
olarak aile etkisiyle segen dgrencilere gore
kaygi1 diizeylerinin daha diisiik oldugu tespit
edilmistir. Boliikbas (2018)’in  yaptigi
caligmada da  Ogrencilerin  ¢ogunun
hemsireligi isteyerek tercih ettigi,

ogrencilerin  ileride  issizlik  kaygisi
yasamayacagl belirtilmistir  (Bdliikbas,
2018). Opgrencilerin  hemsireligi se¢me
durumuna gore bakildiginda  bizim
calismamizda ogrencilerin biiyiik
cogunlugu saglik alanini sevme ve kolay is
imkan1  olarak  bulunurken  Boliikbas
(2018)’mn yaptig1 ¢alismada Ogrencilerin
bliylik ¢ogunlugunun ailenin istegi ile
hemsireligi  tercih  ettigi  saptanmuistir.
Hemsirelik 6grencilerinin pandemi sonrasi
kaygr  diizeyini  inceleyen  c¢alisma
olmamakla birlikte genel kaygi diizeyini
Olcen c¢alismalar mevcuttur. Seving ve
Ozdemir (2017)’in  yaptig1 c¢alismada
hemsirelik 6grencilerinin deneyimledikleri
durumlara karsi olumlu ve olumsuz
diisince ve duygularin, kaygi ve
umutsuzluk diizeylerinin yiliksek oldugu
ileri stiriilmiistiir. Kaygi diizeyleri arttikca
umutsuzluk  diizeylerinin  de  arttig1
belirtilmistir (Seving ve Ozdemir, 2017).
2008-2015 yillar1 aras1 yapilan 26
calismanin sistematik analizini yapan bir
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aragtirmada ise hemsirelik 6grencilerinin
genellikle kaygi yasadiklar1 ve bu kayginin
olmamasi i¢in alinmasi gereken dnlemlerin
yetersiz oldugu vurgulanmustir.
Ogrencilerin kaygilarini stresle bas etme
yontemlerinin  azaltabilecegi  iizerinde
durulmasinin 6nemli oldugu bildirilmistir.

4.Sonuc¢

Hemsirelik 6grencilerinin pandemi
sonras1 kaygi diizeylerinin incelendigi bu
caligmada, Ogrencilerin puan ortalamalari
boliimii sevenlerde ve ilgisiz olanlarda
farklilastig1r goriilmektedir. Boliimi kendi
istegiyle secen ve doyum saglayan
Ogrencilerin pandemi sonrasi siire¢ fark

etmeksizin kaygi diizeylerinin  diisiik

oldugu bulunmustur.
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Abstract

The aim of this study was to evaluate the effect of alexithymia severity on attitudes toward hypertension prevention
in adults. In the literature, the effects of alexithymia severity on attitudes toward hypertension prevention in adults
have not been clearly elucidated. However, it has been reported that alexithymia is a possible risk factor for various
medical conditions and may increase predisposition to diseases. This cross-sectional study included 358 adult
individuals. Study data were collected with a personal information form, the Toronto Alexithymia Scale, and the
Attitudes Toward Prevention of Hypertension Scale. The data was collected between December 12, 2022, and
March 10, 2023. Relationships were analyzed by multiple linear regression. Findings were reported according to
the STROBE guidelines. A weak negative correlation was found between the total scores of the Toronto
Alexithymia Scale and Attitudes Toward Prevention of Hypertension Scale. The variables of educational status,
smoking, having a family member with hypertension, and alexithymia were statistically significant predictors of
attitudes toward hypertension prevention. It was further determined that these variables explained 7.6% of the
variance in attitudes toward hypertension prevention. Alexithymia severity in adults affects their attitudes toward
hypertension prevention. Determining the severity of alexithymia in adults may assist health professionals in
implementing initiatives to improve the condition of alexithymia. In addition, new positive behaviors can be
developed to prevent hypertension in adults.

Keywords: Adult, alexithymia, attitude, hypertension, prevention
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1. Introduction

Hypertension is a global health
problem with an ever-increasing incidence
rate  (Manangkot et al., 2020;
Myanganbayar et al., 2019). In the Turkish
Hypertension Consensus Report (2019), it
was stated that hypertension is the second
most common disease in Turkey (Aydogdu
et al., 2019). Hypertension develops due to
various unmodifiable and modifiable risk
factors. Old age, a family history of
hypertension, and other comorbidities such
as diabetes or kidney disease are some of
the unmodifiable risk factors involved in
hypertension. Modifiable risk factors of
hypertension include unhealthy diet,
sedentary lifestyle, tobacco or alcohol
consumption, and obesity (World Health
Organization, 2021). Additionally, it has
been reported in the literature that
psychological factors also play a role in the
development of hypertension (Casagrande
et al., 2019; Rashidi et al., 2018). In recent
years, the existence of a relationship
between alexithymia, a psychological risk
factor, and hypertension has been widely
reported (Piotrowska-Potrolnik et al., 2019;
Di Tella et al., 2023). Alexithymia is
defined as a set of personality traits
characterized by difficulties in recognizing,
defining, and expressing one’s emotions
together with a tendency to think
concretely, difficulties in distinguishing
physical sensations from emotional
sensations, and decreased imagination
(Casagrande et al., 2019; Hintistan, 2012).
The concept of alexithymia has been
associated with psychosomatic symptoms
in previous years. However, nowadays it is
also commonly seen in patients with
physical diseases (Asi Karakas et al., 2016).
Alexithymia is observed to be particularly
severe in patients with hypertension, and it
has been found that alexithymia increases
the severity of hypertension (Asi Karakas et
al., 2016; Casagrande et al., 2019;
Piotrowska-Potrolnik et al.,, 2019;
Tolmunen et al., 2010). It was also observed
that individuals with hypertension were
affected more severely by alexithymia
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compared to normotensive individuals
(Casagrande et al.,, 2019). While
alexithymia is observed in individuals with
hypertension, it is also considered as a
possible risk factor for wvarious other
medical conditions. It has been reported that
alexithymia may increase the predisposition
to diseases and affect health-related
attitudes and behaviors (Baiardini et al.,
2011; Lumley et al., 1996). Attitudes and
behaviors toward the prevention of
hypertension play important roles in
improving the patient’s quality of life and
preventing the development of hypertension
and various related complications (Aroian
et al., 2012; Myanganbayar et al., 2019;
Oliveria et al., 2005). In this context,
positive attitudes contribute to the
prevention of hypertension (Oliveria et al.,
2005). When the literature was examined,
no previous studies on the effect of
alexithymia severity on attitudes toward
hypertension prevention in adults were
found. Identifying adult individuals who are
at risk in terms of alexithymia may play an
important role in the efforts of health
professionals to implement appropriate
approaches, foster positive attitudes toward
the prevention of hypertension, and
successfully prevent hypertension. This
study was conducted to determine the effect
of alexithymia severity on attitudes toward
hypertension prevention in adults.

2. Materials and Methods
2.1. Purpose and type of study

This cross-sectional study was
conducted to evaluate the effect of
alexithymia severity on attitudes toward
hypertension prevention in adults.

2.2. Population and sample

The STROBE checklist was applied
in the reporting of the findings. The
G*Power-3.1.9.2 program was used to
determine the sample size, which was
calculated as a minimum of 219 for power
of 0.95 (1-B) at a = 0.05 assuming a
standardized effect size of 0.06 based on the
study of Arslantas et al. (2019). Within this
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framework, 358 adult individuals who met
the inclusion criteria were included in the
study. The inclusion criteria were literacy,
age of >18 years, no previous diagnosis of a
psychological/psychiatric  condition, no
usage of antidepressant medication, and
consent to participate in the study. The
chained snowball sampling method was
used in this study. This sampling method is
applied through contact with a single initial
person in the relevant sampling universe.
With the help of that initial individual,
contact is repeatedly established with others
in the same fashion. Through this method,
the sample grows larger with a snowball
effect.

2.3. Data collection tools

Data were collected using a personal
information form, the Toronto Alexithymia
Scale (TAS), and the Attitudes Toward
Prevention of Hypertension Scale (APHS).
Permission to use the scales was obtained
via e-mail from the authors who developed
them. Personal Information Form: The
sociodemographic characteristics of the
participants (age, gender, marital status,
educational status, income level, family
history of hypertension, health status, etc.)
were recorded with this form. Toronto
Alexithymia Scale (TAS): This scale was
developed by Baghby et al. (1994). for the
assessment of alexithymia or an
individual’s inability to recognize and be
aware of one’s own emotions and passions.
The validity and reliability of the Turkish
version of the TAS were confirmed by
Giileg et al. (2009). The scale includes the
three dimensions of difficulty identifying
feelings, difficulty describing feelings, and
externally oriented thinking. It is a 5-point
Likert-type scale (1=never, 2=rarely,
3=sometimes, 4=often, and 5=always) with
scores ranging from a possible minimum of
20 to a maximum of 100. A total score of
<51 indicates the absence of alexithymia, a
total score of 52-60 indicates possible
alexithymia, and a total score of >61
indicates alexithymia. Cronbach's alpha
value of the Turkish version of the scale is
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0.78 (Giileg et al., 2009). The Cronbach
alpha value of the scale was determined as
0.80 in the present study. Attitudes Toward
Prevention of Hypertension Scale (APHS):
This scale evaluates attitudes toward
hypertension prevention. It was developed
in Turkish by Albayrak & Sengezer (2022).
The scale consists of 26 items and 5
subdimensions. The 15th and 20th items of
the scale are negative and are scored
negatively. The factors and items of the
scale are as follows: 1) Prevention and
control (questions 1, 4,7, 10, 13, 18, 22, and
25), 2) Habits and lifestyle (questions 6, 12,
17, 21, 24, and 26), 3) Nutritional attitudes
(questions 5, 11, 16, and 20), 4) Mental state
and physical activity (questions 3, 9, and
15), and 5) Disease and risk literacy
(questions 2, 8, 14, 19, and 23). Higher
score indicates a better attitude toward the
prevention of hypertension. The Cronbach
alpha value of the scale was found to be
0.91 by its creators (Albayrak & Sengezer,
2022). The Cronbach alpha value of the
scale was determined as 0.93 in the present
study.

2.4. Data collection

Data were collected online with a
questionnaire created via Google Forms.
The data was collected between December
12, 2022, and March 10, 2023. The
participants were informed about the study
in accordance with the Declaration of
Helsinki and their consent was obtained
online via an informed consent form.

2.5. Evaluation of data

IBM SPSS Statistics 25 was used for
statistical analysis of the data. Number (n),
percentage (%), mean, and standard
deviation (SD) were calculated as
descriptive statistics. The Kolmogorov-
Smirnov normality test was used to assess
whether data were distributed normally.
Accordingly, it was determined that the data
of the study showed normal distribution.
Scale scores and scale subdimension scores
were reported as means and SDs. The
relationship between TAS and APHS scores
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was evaluated through Pearson correlation
analysis whereby correlation coefficients of
0.00-0.10, 0.10-0.39, 0.40-0.69, 0.70-0.89,
and 0.90-1.00 are accepted as reflecting
insignificant correlations, weak
correlations, moderate correlations, strong
correlations, and very strong correlations,
respectively  (Schober et al., 2018).
Additionally, multiple linear regression
analysis was performed to estimate attitudes
toward hypertension prevention and
alexithymia severity. Statistical
significance was accepted at p<0.05.

Table 1. Characteristics of the participants (n=358)

2.6. Ethical approval

Ethics committee approval (Date:
19.10.2022, Decision No.: 219) was
obtained before beginning the study.
Participants were informed about the
purpose of the study in accordance with the
Declaration of Helsinki and their consent
was obtained online via an informed
consent form.

3. Results and Discussion

358 adult individuals who met the
inclusion criteria were included in the
study. Sociodemographic characteristics of
the participants, who had an average age of
26.51+9.45 years, are presented in Table 1.

n %
Age (years) 26.51+9.45
Gender
Female 282 78.8
Male 76 21.2
Marital status
Single 256 71.5
Married 102 28.5
Income level
High 56 15.6
Medium 268 74.9
Low 34 9.5
Education level
Primary school 24 6.7
High school 78 21.8
University 256 71.5
Employment status
Employed 104 29.1
Not employed 254 70.9
Living in the same house with a relative with hypertension
Yes 91 25.4
No 267 74.6
Hospitalization of a family member due to hypertension
Yes 62 17.3
No 296 82.7
Receiving hypertension treatment
Yes 21 5.9
No 337 94.1

Table 2 provides the mean TAS and
APHS total and subdimension scores of the
participants. There is a significant inverse
relationship  between  the  Toronto
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alexithymia scale and the attitude towards
preventing hypertension scale (r=-0.168;
p=0.001).
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Table 2. Mean scores of the toronto alexithymia scale and the attitudes toward prevention of

hypertension scale

Mean=SD (min-max)

Toronto Alexithymia Scale
Difficulty Identifying Feelings
Difficulty Describing Feelings
Externally Oriented Thinking

50.32+10.22 (23-79)
16.88+4.92 (7-33)
12.06+3.58 (5-23)

21.9943.74 (10-35)

Attitudes Toward Prevention of
Hypertension Scale

Prevention and Control

Habits and Lifestyle

Nutritional Attitudes

Mental State and Physical Activity
Disease and Risk Literacy

107.32+13.78 (34-130)

33.21+4.68 (8-40)
24.5143.71 (6-30)
16.35+2.50 (8-20)
12.94+1.9 (5-15)
20.3143.10 (5-25)

SD: Standard deviation

Multiple linear regression analysis
was performed to model the relationship
between attitudes toward the prevention of
hypertension and alexithymia severity, and
it was determined that the developed model
was statistically significant (F=5.787,
p<0.001). The variables included in the

model, namely alexithymia, family history
of hypertension, educational status, and
smoking, were found to be statistically
significant predictors of attitudes toward the
prevention of hypertension (p<0.05). These
variables explained 7.6% of the variance in
APHS scores (R?=0.076) (Table 3).

Table 3 Regression analysis results for selected variables

Variables Unstandardized Standardized t 95% ClI
Coefficients Coefficients P
Lower Upper
B SE B Bound Bound
Constant 108.763 4.692 23.181 0.000 99.536 117.991
Alexithymia -0.181 0.070 -0.134 -2.572 0.011 -0.319 -0.042
Family history of 3.713 1.428 0.135 2.600 0.010 0.904 6.521
hypertension
Educational status
High school 6.542 3.153 0.196 2.075 0.039 0.341 12.744
University 7.328 2.865 0.240 2.558 0.011 1.694 12.962
Smoking -3.290 1.650 -0.104 -1.994 0.047 -6.535 -0.044
R=0.276 R2=0.076 Adjusted R?=0.063 F=5.787, p<0.001

Dependent variable: Attitudes Toward Prevention of Hypertension Scale score

CI: Confidence interval; SE: standard error; B: standardized regression coefficient, t=independent groups t test

Alexithymia is a disorder of the
regulatory mechanism of emotional
awareness and it is characterized by
difficulties in distinguishing and describing
emotions. Alexithymia is reported to be a
possible cause of increased predisposition
to disease as a possible risk factor for
various medical conditions and it may lead
to negative attitudes and behaviors
(Baiardini etal., 2011; Lumley et al., 1996).
The negative attitudes and behaviors of
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individuals may play a role in their
development of hypertension
(Myanganbayar et al., 2019; Oliveria et al.,
2005). The present study was conducted to
determine the effects of alexithymia
severity on attitudes toward hypertension
prevention in adults. In this study, it was
found that alexithymia severity in adults
affected their attitudes toward hypertension
prevention. When the literature to date was
examined, no studies exploring this effect
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were found. Alexithymia and attitudes
toward hypertension prevention have only
been examined separately to date. In
various studies, it was observed that
individuals with hypertension have a high
prevalence of alexithymia (Asi Karakas et
al., 2016; Piotrowska-Potrolnik et al.,
2019). Healthy individuals were found to
have a more moderate prevalence of
alexithymia (Aksoy and Coban, 2017). In
prior studies, it was observed that patients’
knowledge of and attitudes toward
hypertension were poor (Chimberengwa et
al., 2019; Oskay et al., 2010). Thus, the
finding of the present study that alexithymia
affects attitudes toward hypertension
prevention is unsurprising. This finding
may be due to the design of our research or
the sociodemographic, geographical, and
cultural characteristics of the participants.
In this study, it was determined that
individuals with a family history of
hypertension had better attitudes toward
hypertension prevention. A family history
of hypertension is considered to be a risk
factor for the development of hypertension
(Arslantas et al., 2019). Our finding in the
present study may be due to the fact that
individuals with a family history of
hypertension are familiar with the disease
and have experience with it via their family
members. Since these individuals are
included in the group at risk of
hypertension, they may have more
proactive attitudes in terms of protecting
themselves from this disease. We also
found that individuals who had graduated
from high school or university had better
attitudes toward the prevention of
hypertension. When the literature was
examined, no studies of the attitudes of high
school and university graduates toward
hypertension prevention were found. It is
thought that individuals with higher levels
of education are more health-literate and
research-oriented; thus, they may have
better attitudes toward the prevention of
hypertension. It was found that the attitudes
of smokers toward the prevention of
hypertension were poor. In a previous
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study, 98.5% of adults advocated the
avoidance of smoking in order to prevent
hypertension (Rahman et al., 2018). In
another study examining the preventative
attitudes and behaviors of individuals, 68%
of participants stated that quitting smoking
would help avoid hypertension (San and
Plianbangchang, 2018). The participants of
the present study who were smokers may
have thought that smoking was not
important in protection from hypertension,
or they may not have had enough
information about smoking and
hypertension.

4. Limitations and suggestions for
further research
This study is the first study

examining the effect of alexithymia severity
on attitudes toward hypertension prevention
in adults. This study also provides a
different perspective on attitudes toward
hypertension prevention in the context of
the increasing prevalence of hypertension.
However, the study has a few limitations.
The first limitation of the study is that the
information collected about alexithymia
severity and attitudes toward hypertension
prevention were based on the self-reports of
the participants. Another limitation is that,
due to the cross-sectional design of the
study, it only explains the effect of
alexithymia severity on attitudes toward
hypertension  prevention.  Longitudinal
studies may provide more information on
the underlying mechanisms of the
relationships identified in this study.

5. Conclusion

In this study, it was found that
alexithymia severity in adults affected their
attitudes toward hypertension prevention.
This highlights the fact that alexithymia is
an important consideration in the
prevention of hypertension. In this context,
it is important that nurses be educated about
alexithymia. Individuals receiving
healthcare should be evaluated by nurses
with alexithymia scales. This is because
severe alexithymia can put individuals at
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risk of hypertension or cause them to
experience hypertension. In order for nurses
to provide holistic care to their patients,
they need to be educated to understand the
feelings and thoughts of their patients and
must be informed about the effects of
motivating patients. Determining the
severity of alexithymia in adults may
support health professionals in
implementing initiatives to improve the
condition of alexithymia. Thus, attitudes
and behaviors that pose a risk for
hypertension may be changed and attitudes
and behaviors supporting hypertension
prevention can be reinforced. This may
allow a reduction in the number of patients
in clinics suffering from hypertension with
a decrease in the costs of treatment and care.
Identifying alexithymia in patients may be
an alternative approach to the prevention of
hypertension.
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Abstract

Due to the growing up demand for fossil fuels and increases in the concerns about fossil fuel depilation which is
considered the major source of lubrication. Biolubricants are an alternative solution for conventional oil to face
the dangers of fossil fuel depletion. In internal combustion engines, Lubrication processes play a vital role due to
the significant number of moving parts inside it. The primary function of Lubricants is to prevent friction generated
between two moving parts and make the working of machines smooth. Biolubricants are renewable, biodegradable,
have good tribological behaviors, are nontoxic, zero-emission for greenhouse gases, are non-hazardous, have low
volatility, and are inexpensive. All these advantages of Biolubricants, yet their use as lubricants are constrained
because it suffers from low oxidative stability. Therefore, various chemical modifications must be done on
Biolubricants to reach the proper lubricant properties. These chemical modifications improved the thermo-
oxidative stabilities of the Biolubricants, thereby enhancing the quality of biolubricants. This study reviews the
physicochemical properties of Palm oil and summarized the chemical modifications of the Palm oil and sheds light
on the tribological behavior of palm oil as a lubricant in internal combustion engines and its function to reduce the
friction between the moving parts.

Keywords: Fossil fuels, palm oil, biolubricant, internal combustion engine, tribological behavior
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1. Intoduction

In current decade, Fossil fuels are
considered the biggest source of
conventional lubricants production, all
countries around the world depend on Fossil
fuels to meet their energy needs. Fossil fuels
have negative impacts on the environment
by emitting harmful gases like Carbon
Monoxide CO, Carbon dioxide COzg,
Hydrocarbons and Nitrogen oxides NOXx
(Hussein et al., 2021). Also, it has a
negative impact on ocean organisms, by
absorbing Carbon dioxide and resulting in
ocean acidification (Narayana and Vinu,
2022). Fossil fuel have negative impacts on
the environment through extreme weather
events including Wildfires, hurricanes
wind, and flooding all of these disasters
have been costing the United State of
America USA between 2016 and 2022 $
607 billion, for example, last year in
Europe, reaches have shown that 21% of the
5 million tons of lubricants utilize in
discharged into the ecosystem (Garcés et
al., 2011; Menkiti et al., 2017; Atabani et al.
2013). Mineral oil dominates on the world
markets, because of their availability and
cheap prices, non-degradation. Mineral oil
has harmful emissions, that are emitted
from fossil fuels which contribute to
environmental pollution. The production of
lubrication based on renewable sources is
the focus of global attention. Biolubricants
are renewable, biodegradable, highly
lubricating, non-hazardous, zero-emission
oils, sustainable sources. Biolubricants
reduce the dependence on fossil fuel for
lubrication issues, so they contribute to
machines' lubricity. Biolubricants are
characterized by low friction and low
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corrosive properties, due to good chemical
composition, which consists of triglyceride
molecules glycerol and esters derived from
long chains of polar fatty acids (Encinar et
al., 2020). Biolubricant uses in worldwide
as can be seen in figure, and table 1. Internal
combustion engines are considered the
heart of the vehicle. They are considered a
main mechanical device inside the vehicle.
An internal combustion engine contains a
huge number of moving parts, so it is
exposed to friction, and wear. The main
function of engine oil is to reduce friction
thereby developing engine efficiency,
where the mechanical losses resulting from
engine wear parts, and friction in internal
combustion engines are estimated about
80%. One of the important signs of the
presence of friction inside the engine and
high engine temperature, which negatively
affects the engine efficiency, and lifespan of
engine. Lubricant oils must be used to
reduce the resulting friction between engine
parts, motor oils work on forming a thin
layer that separates the engine parts from
each other (Sarma et al., 2022; Ren et al.,
2020). Biolubricants suffer from low
oxidative  instability, and thermal
instability, high viscosity. To improve the
tribological properties of Biolubricants,
they are chemically treated by several
methods such as mixing it with biodiesel or
the emulsification process, esterification
process. Esterification process is the best
and most popular process for chemically
treating lubricant oils and improving their
tribological properties (Haigha et al., 2012).
Bio-lubricants have main disadvantages
like them-oxidative stability, this feature
represents the main barrier to bio-lubricants
commercialization (Rasheed et al., 2020).
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Figure 1. Biolubricant uses in worldwide (Gul et al., 2020).

Table 1. Biolubricants sources around the world

Biolubricant Most used countries
Palm Qil Malaysia, Indonesia
Sunflower Oil Europe, Russia, Ukrain, Argentina
RapeseedhOQil EU, US, Canada, Australia, China, India
Olive Qil Spain, Italy, Greece
Soybean QOil US, Argentina, Brazil, China, India
Canola Qil EU, Canada, Australia, China, India
Corn Qil US, China, Brazil, Argentina, Mexico
Camelina Qil North Of Europe, Asia
Briefly, Esterification reaction, the moving parts, thickness of the film

chemical reaction between Triglycerides,
and methyl alcohol with a percentage of
sodium hydroxide as a catalyst, and the
product of the reaction is glycerol and fatty
acids as shown in the Figure 4. This study
reviews the physicochemical properties of

bio-lubricants and summarized the
chemical modifications of the bio-
lubricants, and sheds light on the

Tribological behavior of Palm oil as a bio-
lubricant in internal combustion engines
and its function to reduce the friction
between the moving parts, the lubrication
process plays an important role for cools
warm parts and expeller for unwanted heat.
Lubrication process in the internal
combustion engines is carried out by
forming a film layer between the two
friction surfaces, The lubrication process is
an important process in internal combustion
engines, due to reducing the cost of
maintenance and reducing the wear of parts
to the maximum extent possible between
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layers plays an important role in
determining the efficiency of the lubricant
(Yunus et al., 2020). Several studies have
been investigated the effect of utilize Palm
oil as a bio-lubricant in internal combustion
engines and its function to reduce the
friction between the moving parts. (Mofiju,
et. al., 2011) experimentally studied the
effects of palm oil methyl ester unmodified
indirect injections diesel engine's wear
between cylinders liner and piston ring.
Results have shown lower wear take places
when engine lubricated with palm oil.
Better oil viscosity range 80 to 120 (cSt)
have been obtains when engine lubricated
with palm oil. Engine lubricated with palm
oil can be lowering the harmful emissions
levels as CO, CO2, HC, NOx (Gul et al.,
2020). In recent decades, Several studies
have been observed that the addition of
nanoparticles to engine oils causes a
significant change in the viscosity of the oil,
a change in the thermal stability, a change
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in the thermal properties of the oil due to
small size , large specific area, high active
surface, and significant effect on improving
oil performance, and the development of the
tripod properties is good by reducing wear
rates and reducing coefficient of friction
COF (Ali et al., 2019; Jia et al., 2019;
Gulzar et al., 2016). Depending on the
shape and size of the nanoparticles combine
with each other and form a spherical shape
between two surfaces to reduce friction,
also, nanoparticles have an ability to protect
worn surfaces from corrosion by sticking
between two friction surfaces (Wu et al.,
2007; Gulzar et al., 2016; Azman et al.,
2016; Chou et al., 2010). It was found that
adding copper oxide to MS: to chemically
modified palm oils contributes to a
significant reduction in corrosion, pressure
reduction and improvement of anti-
corrosion properties by 1.5 %. Several
metal oxide nanoparticles have been used to
improve lubrication efficiency, like Zno,
Cuo, AL20s, etc due to they have high
specific surface, highest absorption for heat,
and good anti-friction under various
lubrication conditions. (L Gara and Zou,
2013; Azaman et al., 2016). They are
adding graphene particles to palm oil and
found that it contributes to improving the
viscosity of the oil and the density of the oil
and increases the acid number of the oil. It
also found a significant reduction in the
coefficient of friction and a significant
reduction in the corrosion rates (Amari et al,
2022; Hussein et al., 2021). Experimentally
studied the effect of adding Mg (OH) 2 to
conventional engine oil SN500 HVI,
experiment was conducted implicitly at
different rates ranging from 5-60 ° C,
change of shear stresses 650-13250 S*. The
results of the experiment showed that
adding of Mg (OH) 2 has positive effects in
engine oils, especially in improving the
tribological properties of engine oil, thus
increasing engine performance, as well as
increasing its lifespan of engine (Mokarian
and Ameri, 2022). Recently, graphene
nanoparticles (GP) most  common
lubricating additive because of their fine
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tribological behavior (Cho et al., 2013; De
Wijn, 2016; Choopanya and Yang, 2016;
Choopanya and Yang, 2016; Yang et al.,
2019), moreover, mixed nanoparticles
includingg GP  enhance lubricants
performance like Cu, Wsz2, MoS: ( Zhang et
al., 2013; Zheng et al., 2017; Nafchi et al.,
2019). This  study  reviews the
physicochemical properties of Palm oil and
summarized the chemical modifications of
the Palm oil and sheds light on the
tribological behavior of palm oil as a
lubricant in internal combustion engines
and its function to reduce the friction
between the moving parts.

2. Palm oil properties
Friction between two contact
surfaces inside internal combustion engines
is an important factor to reduce the
efficiency of engines. Internal combustion
engines lubrication process have a vital
importance. It is works to reduce friction
and wear,also, optimize engine
efficiency. After growing up in the
industrial and technology sector, lubrication
demand have been increases in order to
raise the efficiency of machines in
manufactories. Increase in the fossil fuel
prices and the growth of fears of its
exhaustion, world’s attention turned to find
alternative, cheaper and renewable sources
(Mofijur et al., 2012). Palm oil are derived
from plant sources such as palm, soya,
sunflower, corn, rapeseed, coconut oil,
safflower, and peanuts, which means
sustanble sources, as well as biolubricants
can be manufactured from sources of
synthetic esters and petroleum oils.
Biolubricants have several advantages as
followings:
e Palm oil have a higher flash point than
mineral oils
e Palm oil have the ability to decompose,
contributing to reducing environmental
pollution.
e Palm oil have less toxicity than mineral
oils.
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e Palm oil are considered renewable
sources and reduce dependence on fossil
fuels.

e Palm oil have excellent lubrication,
reduce friction losses and are more
economical in fuel consumption.

e Palm oil have a low volatility, so they

contribute  to  reducing  harmful
emissions.
e Palm oil used under different

temperatures (Chowdary et al., 2021).
Palm oil one of the strongest candidates to
replace mineral oils, especially in internal
combustion engines, because of their
unique properties such as low toxicity, high
ignition temperature, high viscosity, good
friction coefficient, low rates of harmful
emissions, low evaporation rates, High
abrasion resistance. , Physicochemical
properties of various biolubricants as can be
seen in table 2. Palm oil have a unige
Physicochemical properties as following:
Viscosity
Palm oil viscosity is a very important
property. Viscosity is defined as the fluid's
resistance to flow and is strongly affected
by temperature and pressure. Palm oil more
viscose than mineral oils. This feature
makes them more effective at high
temperatures, and therefore they are
suitable  for working under  wide
temperature ranges (Encinar et al., 2020).
Pour point
Palm oil pour point defined as the lowest
temperature that makes the palm oil flow.
The pour point in lubricant oils is a vital and
very important factor. It is worth
mentioning that the palm oil lubricants have
a lower pour point than mineral oils. Pour
point feature of palm oil provides smooth
lubrication, especially in cold operating
conditions (Ahmed et al., 2014).
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Flash point
Palm oil flash point defined as lowest
temperature that heats oil before it

evaporates, then ignites. Fire point is the
temperature at which biolubricant ignites
and the ignition continues for 5 minutes
even after the ignition source is removed.
Ignition point and flash point provide the
ability to resist fire in Palm oil. Palm oil
have a higher flash point and Ignition point
than conventional oils. Pour point feature of
palm oil enables to start fires in case of oil
leakage (Cecilia et al., 2020).
Oxidative stability

Palm oil are considered to have low
oxidative stability due to the presence of an
alkyl group in their molecules. Palm oil
oxidize quickly and become viscose fluid
and  become  thick, similar to
polymer. Oxidative stability characteristic
of palm oil can be improving by applying
chemicals  reaction’s or  chemical
modifications such as esterification
reactions. (Loh et al., 2006). One of the
factors affecting the increase in surface
oxidation are:
Exposure to high temperatures
Exposure to water
Surface type
Exposure to air
Exposure to high pressure.
Esterification process can be defined a
chemical reaction by combainig between
carboxylic acid (RCOOH) with alcohol
(ROH) to produce ester (RCOOR) and
water. The esterification process is
commonly used because of its cheapness
and simplicity, for example, the process of
reducing the viscosity of Jatrava oils is
carried out by reacting triglycerides with
methyl alcohols in the presence of sodium
hydroxide as catalysts for the reaction to
produce glycerol and fatty acids as shown
in Figure 2.
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Figure 2. Esterification process

Table 2. Physicochemical properties of various biolubricants

Lubricants Vicosity index Viscosity 40C (cSt) | Pour point () Flash point ()
Palm oil 186 52.4 -5 300
Soybean oil 246 28.86 -9 325
Safflowr oil 180 45.6 -11 242
Rapeseed oil 180 45 -12 252
Sunflower oil 206 40 -12 250

3. Tribological behavior of palm oil in ic
engines

Palm oil is one of the most widely
commercially oils around the world. India
and China have witnessed a significant
growth in the production of palm oils.
Production rate of palm oils around the
world is 40%, and the amount of palm oil
consumption around the world in 2021 is
about 19.8 million tons, due to Its cheap
price, high tribological performance. Palm
oil consist of long chains of fatty acids.
Rapid growth of the palm crop (the
cultivation of one hectare of palm produces
an amount of oil equivalent to ten times if
another crop was planted such as rapeseed
oils). High percentage of saturated fats is an
important feature for calculating the
turbological performance of palm oil. Palm
oil is characterized by containing a large
amount of saturated fatty acids, up to 50%
of the rest of the other oils. Palm oils have
several benefits as following:
e Low volatility
e High flash point
e Lower negative
enviroment.

impact on the
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Physicochemical properties of palm oil
Active functional groups
Palm oils contain three guest groups:
e Ester groups (RCOOR) are common
groups in palm oils that give it resistance to
friction.
e Hydroxide (OH) groups cause the high
viscose property, due to hydrogen bonds in
palm oils.
e Carboxyl groups (RCOOH), which are
groups found in the fatty acids of palm oils,
work on the adhesion of oils to metal
surfaces.
Degree of unsaturation

Degree of unsaturation refers to the
number of bonds in the chains of carbon
molecules. Palm oils contain two main
types of fatty acids: palmic acid (16:0) /
oleic acid (18:1) fatty acids. Several
experiment studies on palm oil, counducted
that (when the value of fatty acids is greater
than 16, palm oil has good tribological
properties). Palmitic acid 16:1 is one of the
most abundant fatty acids in palm oils, and
the proportion of molecules is greater than
16, so palm oils have good tribological
properties.
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Carbon chain length

In the palm oil struture the length of
the carbon chains can be from 6 to 24. Many
experiment studies on palm oil conducts
that( if the carbon chains are 8 atoms, the oil
has good tribological properties) .The
length of the carbon chains in the fatty acids
in palm oils is an important factor affecting
several factors (viscosity, tribological
properties, oxidative stability and pour
points.

Mechanical efficiency

As can be seen in Figure 3 (a) the
maximum value of mechanical efficiency of
the internal combustion engine has been
noted when the engine lubricates with 100%
mineral oil, slight differences have been
found when the engine lubricates with a
blend lubrication of 75% mineral oil, and
25% palm oil. mechanical efficiency of the
internal combustion engine is noted at 54%
when the engine lubricates with 50%
mineral oil, and, 50% palm oil. the rational
reason for decreases in the mechanical
efficiency at the start of operation is an
increase in frictional power.

Brake thermal efficiency

As can be demonstrated in the
Figure 3 (b) variation of brake thermal
efficiency with load conditions of mineral
oil with different percentages of palm oil,

a)

and, mineral oil. For mineral oil lubrication
brake thermal efficiency values are close to
palm oil, and, mineral oil blending in a wide
range of operations. Maximum brake
thermal efficiency is 33.8% for mineral oil
lubrication, where 34.6% brake thermal
efficiency values engines lubricating with
25% palm 0il-75% mineral oil.

Brake specific fuel consumption BSFC
As can be seen in Figure 4 (a) Brake
specific fuel consumption variation with
engine load lubricated with mineral oil, and,
blending of mineral oil-palm oil. The figure
4 (a) demonstrated no difference in the fuel
consumption values when the engine
lubricates with mineral oil or lubricated
with the blending of mineral oil-palm oil.

CO emission

As can be demonstrated in Figure 4
(b) variation of CO harmful emission with
engine load conditions of the engine
lubricated with mineral oil, and, engine
lubricated with different percentages of
palm oil, and, mineral oil blending. at the
start of the operation, there is a huge
variation in CO emitting levels, but this
huge variation in CO emitting levels goes to
reducing when increasing the engine load,
moreover, at full engine load with 50%
palm 0il-50% mineral oil, CO harmful
emissions are very low levels.
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Figure 3. Comparison between conventional oil and palm oil a) mechanical efficiency variation with engine
load, b) brake thermal efficiency
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4. Conclutions

This study reviews the
physicochemical properties of Palm oil and
summarized the chemical modifications of
the Palm oil and sheds light on the
tribological behavior of palm oil as a
lubricant in internal combustion engines
and its function to reduce the friction
between the moving parts. Lubrication
process plays an important role for cools
warm parts and reject unwanted heat.
Through investigation of several studies on
biolubrications, it was found palm oil is one

of the most commonly used oils in
lubricating oil in internal combustion
engines. Palm oil are cheapest bio-

lubricants, available all year round, have
high Tribological properties and, It
accounts for about 40 % of biolubricants
production. Palm oil can be used as an
alternative to traditional oils because it has
good effects on the environment as it
contributes to reducing harmful emissions
from oils derived from fossil fuels.
Moreover, Tribological performance of
palm oils is affected by physicochemical
properties. Enhance the Tribological
performance of palm oils affected by
physicochemical properties such as oil
viscosity, flash point, oxidative stability.
Studies have been observed that adding
nanoparticles to palm oil effectively
contributes to the development of the
Tribological performance of palm oil, also,
reducing the coefficient of friction and
reducing surface wear rates. Studies have
been observed that the mechanical
efficiency of internal combustion engines
increases when using palm oils. Studies
have been obtained braking efficiency of
internal combustion engines is at its highest
when using palm oil as a lubricant. Studies
have been noted that fuel consumption is at
the lowest when using palm oil as a
lubricant compared to conventional
lubricants.
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Ozet

Gilintimiizde Bilingli Farkindalik (Mindfulness) kavrami klinik pratikte ve bireylerin yasamlarinda popiilerlesen
ve siklikla kullanilan bir kavram olmaktadir. Bilingli farkindalik (Mindfulness) zamanla, deneyimledikce
gelistirilebilen bir beceri olup, bireyleri sadece o ana tasiyan ne ge¢cmiste ne de gelecekte olmadiklar: bir kavrami
olusturmaktadir. Fakat bireylerin zihinleri andan kopup dagilmaya basladiginda gegmise giden zihinler depresyon
ve ruminasyona zemin hazirlamaktadir. Bu derlemenin amaci ise bilingli farkindaligin (Mindfulness) depresyon
ve ruminasyon arasindaki iliskiyi incelemektir. Bilingli farkindalik (Mindfulness) son yillarda kullanim alani
artmig bir yaklasim olmaktadir. Bu arastirmanin yapilacak bir sonraki g¢aligmalara kaynaklik edecegi
distiniilmustiir.

Anahtar Kelimeler: Bilingli farkindalik, depresyon, ruminasyon

The Relationship Between Mindfulness, Rumination and Depression

Abstract

Today, the concept of Mindfulness is becoming popular and frequently used in clinical practice and in the lives of
individuals. Mindfulness is a skill that can be developed over time, as we experience it, and it is a concept that
only brings individuals to that moment, neither in the past nor in the future. However, when the mind of individuals
begin to disintegrate from the moment, the mind that go to the past to prepare the ground for depression and
rumination. The purpose of this review is to examine the relationship between mindfulness, depression and
rumination. Mindfulness is an approach that has increased its use in recent years. It is thought that this research
will be the source of future studies.

Keywords: Mindfulness, depression, rumination
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Mindfulness (Bilin¢li Farkindahk)
Otomatik pilot

Bilingli farkindalik (Mindfulness)
kavramini anlamadan 6nce ‘Otomatik Pilot’
kavramini anlamamiz 6nemlidir. Otomatik
pilot, bilin¢li farkindalik (Mindfulness)
teriminin tam ters anlaminda olmaktadir.
Bireylerin maksatsiz  gecirdigi  birgok
davraniglar gosteriyor ki bireylerin zihni bu
durumlarda belirsizlige yoOneliyor ve
bireyler zamanlarin1 gegmis deneyimlerine
ve gelecek planlarina kapilip giderek
geciriyor. Bu durum da bireylerin zihninde
kanisikliga sebep oluyor ve bireylerin
giindelik  yasantisinda  karsilastiklar:
olaylara verdikleri tepkilerini ise bireylerin
farkindaligi  disinda gelisen ‘otomatik
pilotu’ calistinnyor (Siegel, Germer ve
Olendzki, 2009). Otomatik pilot devreye
girdiginde ise bireyler karsilastiklar1 olaya
verecekleri tepkilerini farkinda olmadan,
otomatik olarak verebiliyorlar. Bilingli
farkindaligin (Mindfulness) amaci ise tam
tersidir. Bilin¢li farkindalik (Mindfulness)
bireylerin dikkatini simdiki ana getirmeyi
ve su anda olup bitenleri farkindalikla ve
dikkatle gozlemlemeyi amaglanmaktadir.
Selvili Carmikli’ya (2018) gore, otomatik
pilot bireylere sanilanin aksine giinliik
hayatinda hiz kazandiriyor. Ornegin,
bireyler yemek yerken ayni zamanda da
televizyonu izleyebilmekte veya halletmesi
gereken diger onemli isleri
halledebilmektedir. Bu durum, bireylere
hizlandirirken ayn1 zamanda da yaptiklari
aktivitenin farkindaligini azaltmaktadir. Bu
durum da otomatik pilotun diger bir yiizii
olabilmektedir (Selvili Carmikli, 2018).
Brown, Ryan ve Creswell, 2007 yilinda
yine bilingli farkindalik (Mindfulness)
kavraminin tam ters kavrami olan
“dikkatsizlik” halinden bahsetmektedir.
Dikkatsizlik, bireylerin giindelik yasamlari

sirasinda otomatik bir sekilde rutin
hayatlarinda surdiirdiikleri olaylar1
kapsamaktadir. Ornegin, araba silirme

eylemi icerisinde olan bireyler, otomatik
tepki olarak bunu yaparken “su an” ne
yapiyor olduguyla ilgili diisiinmez veya
dikkatini o duruma vermez. Fakat bilingli
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farkindalik (Mindfulness) deneyimlerinde
ise durum tam tersidir. Bireyler duyu
organlarini aktif olarak kullanir ve bu
durum da “su an” yapiyor oldugunu
yasamasina olanak kilar (Brown, Ryan ve
Creswell, 2007). Bireyler yapmakta
olduklar1  durumlar1  farkindalikla ve
dikkatle yapmaya bagladiklarinda, otomatik
pilot devre dis1 oluyor ve bdylece bireyler
diigtincelerini  ve duygularin1  tamamen
yasadiklar1 ana getirebiliyorlar (Teasdale,
Segal, ve Williams, 1995). Otomatik pilot
tepkileri genelde hosa giden anlara tutunup,
hosa gitmeyen anlar1 daha ¢ok gérmezden
gelme veya tamamen reddetme seklinde
ortaya c¢ikmaktadir. Bilingli farkindalik
(Mindfulness) pratiklerinde ise bireyler o
““anda’” kalarak, her seyi oldugu gibi
gozlemler, miicadele etmez ve kabul eder
(Sahin, 2019). Yasanilan olaylarda
bireylerin olaylara kars1 ‘‘yargisizca’’
yaklagsmasi, bireyin verecegi otomatik
tepkileri daha ¢ok bilingli ve istekli
tepkilerle yer degistirmesine ve olaylarin
algilama ve tepki verme siiresine de alan
kazandirabilmektedir (Bishop ve ark.,
2004). Otomatik pilot, bireyin ‘‘su an’’
kavramindan uzaklasarak, farkindaligi
olmadan amagcsizca yaptig1 hareketleridir
(Crane ve ark., 2010). Bireyler bilingli
farkindalik  (Mindfulness) deneyimleri
sayesinde alisilmis tepkilerden uzaklasip,
otomatik pilottan ¢ikabilirler. Bireyler
kendi  dogalarmi, uzaklasarak  fark
etmelidirler. Bunu tipk: televizyon izleyen
bir izleyici gibi yapmali, kendi bedenlerini,
duygu, diisince ve  deneyimlerini
izleyebilmelidir. Yani otomatik pilottan tek
c¢ikis yolu aslinda bireyin kendi kendisinin
an be an gozlemcisi olmasidir (Marchand,

2015). Mindlessness yani bilingsizlik,
bireylerin  yasanilan olaylar iizerinde
dikkatini kaybedip diistincelere

kapilmasidir (Germer, 2004). Bilingsizlik,
su andan kopup kendini daha ¢ok ge¢mis ve
gelecekte bulmaktir. Yapilan aktiviteleri
dikkatsizce ve hizlica yapmaktir. Ornegin,
yemek sirasinda hizlica yemegi deyim
yerindeyse ne oldugunu farkina varmadan
atistirmak, bireylerin isimlerini G6g8renir



MAS JAPS 8(3): 531-544, 2023

O0grenmez unutmak, nesneleri yogun gelen
diisiinceler yiiziinden kirmak gibi durumlar
bilingsizligi olusturmaktadir (Brown ve
Ryan, 2003).

Mindfulness
kavrami
Bilingli farkindalik (Mindfulness),
ilk kez Prof. Dr. Jon Kabat Zinn tarafindan,
1979 yilinda kronik agri igerisinde olan
hasta bireylerin stres diizeylerini azaltma
amaci ile kullanilmistir (Kabat-Zinn, 1990).

(bilincli farkindahk)

Kabat-Zinn’e  (2003) gore, Bilingli
farkindaligin (Mindfulness) kokleri
Dogu’da uygulanan meditasyon
pratiklerine dayanmaktadir. Bilingli

farkindalik  (Mindfulness) pratiklerinde
bireylerin dikkati yargisizca ve kabullenici
bir bigcimde nefeste, beden duyumlarinda,
duygularda ve diisiincelerde olmaktadir.
Bilingli farkindalik (Mindfulness),
bireylerin gecmisten uzaklasarak,
bulunduklari ‘‘an’’ kavramina yargisizca ve
maksatli olarak odaklanmasidir. Pali
lisaninda ““Sati’’ kelimesi an be an farkinda
olmak anlaminda kullanmakta olup, Budist
felsefesinde bilingli farkindalik
(Mindfulness) kavramina kaynak
olmaktadir. Buda’nin inanglar1 zengin ve
evrensel bir dildir fakat bilinmelidir ki,
Bilingli farkindalik (Mindfulness) Budist
olmakla alakali degildir (Kabat-Zinn,
2003). Bilingli farkindalik (Mindfulness)
zamanla, deneyimledikge gelistirilebilen bir
beceridir. Bireyler bilingli farkindalikli
anlarda, sadece o andadir ne ge¢miste ne de
gelecekte degillerdir. Bireyler disardan
duruma bakip, olan durumu hemen
gormesine, dikkat edebilmesine yardimci
oluyor. Bu dikkat sayesinde bireyler,
eglenceli, enerjik ve ayik olabilmektedirler.
Bilingli farkindaliga sahip olunan anlar,
dikkati simdiki ana yargisizca getirmeye
amagcli, ana odakli, kavramsal olmayan,
bireylerin gozlemlerine ve kesiflerine
dayal1 6zgiirlestirici s6zel olmayan anlardir

(Germer, 2004). Atalay 2018 yilinda
bilingli farkindalik (Mindfulness)
kavramin1 daha iyi aktarabilmek i¢in lens
Ornegini  ortaya sunuyor. Algilarimiz
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aslinda olaylarin ne oldugundan ¢ok daha
onemli, algilarimiz ise bizim
illiizyonlarimiz olusturuyor.
[lliizyonlarimiz ise hayata ¢iplak gozle
degil de lensten bakmamizi sagliyor.
Bilingli farkindaligi (Mindfulness) ise
hayatimiz1 berraklastiran bir ara¢ olarak
tanimliyor. Bilingli farkindalik
(Mindfulness), hosumuza giden veya
gitmeyen duygu ve durumlar yargisizca, o
anda oldugu haliyle kabul etmek,
yasayabilmektir (Atalay, 2018). Bilingli
farkindalik (Mindfulness) pratikleri
meditasyon seklinde yapilabilmektedir. Bu
bir bakima bilingli farkindaligin avantaj
sayilmaktadir. Bireyler, rahatlikla evlerinde
bilingli farkindaligi meditasyon seklinde
uygulayabilmektedirler (Germer, 2009).
Meditasyon pratikleri bireylere kendilik
hali ve kendileri ilgili yeni kesifler
sunmaktadir. Bireyler meditasyon pratikleri
sayesinde, diisiincelerini godzlemlemeyi,
dikkatini ve farkindaligini artirmay1, su anin
gelecegi sekillendirmede rol oynagini fark
etmelerine zemin hazirlamaktadir (Kabat-
Zinn, 1994). Atalay’a (2018) gore,
deneyimsel bir yaklasim olan bilingli
farkindaligin ~ (Mindfulness) {li¢ adimm
bulunmaktadir. Birinci adim “‘dikkat’’
etmektir. Dikkati bir seye sabitlenmis bir
kamera olarak diisiinebiliriz. Ikinci adim ise
fark etmeye ‘‘niyet’’ etmektir. Bireylerin
yasamlarinda olan hosa giden veya
gitmeyen olaylar1 fark etmeye niyet
etmesidir. Yasami sadece mutluluk ve nese
olarak diisiinmek yerine, yasamdaki kederi
de fark etmek. ‘‘tutum’ ise tglncl
adimdir.  Tutum, fark ettiklerimizi
deneyimsel olarak yargisizca, kabulle,
sabirla, sefkatle ve akisina birakarak ele
almay1 vurgulamaktadir (Atalay, 2018).
Mindfulness  kavrami  Tiirkce  ’ye
dontistiirtiliirken alan yazinda bir¢ok farkl
sekilde gevrilmistir. Catak ve Ogel, 2010
yilinda Mindfulness kavramini
“farkindalik’’ olarak Tiirk¢e *ye ¢evirmistir
(Catak ve Ogel, 2010). Ozyesil ise 2011
yilinda, Mindfulness kavraminmi ‘bilingli
farkindalik’ olarak Tiirk¢e ’ye ¢evirmistir
(Ozyesil, 2011). 2016 yilinda ise
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Karacaoglan ve Sahin  Mindfulness
kavramin1  ‘bilgece farkindalik’ olarak
Tiirk¢e’ye uyarlamistir (Karacaoglan ve
Sahin, 2016). Ge¢gmisten giiniimiize, bir¢ok
eski  geleneklerde  ‘‘simdiki  ana’
gelebilmek icin nefes kullanilmaktadir.
Nefes, insan yasaminin 6nemli bir yap1 tasi
olsa da bazen giin i¢inde onu ¢ok az fark
ederiz. Ne tuhaftir ki, nefesimiz de
otomatiktir. Nefesimizi fark ettigimiz anlar,
nefes aldigimiz degil de daha ¢ok nefes
almakta giicliik ¢cektigimiz anlardir, 6rnegin
hastalandigimizda giicliikle nefes aligverisi
yaptigimiz anlar gibi. Bireylerin zihinleri
gecmis ve gelecege meyillidir, diislinceler
gelip gegebilir. Fakat beden ise her zaman
simdiki andadir. Zihin bedenden daha hizl
hareket etmektedir. Beden zihnin aksine,
deneyimlenen duygular1 algilamak ve fark
etmede daha fazla zaman almaktadir. Bu
sebeple, duygu ve duyumlarla calisirken
bedensel duyumlara yonelmek onemli ve

aydmlaticidir  (Selvili Carmikli, 2018).
Bilingli farkindalik (Mindfulness)
uygulamalarinda  ilk  adim  nefese

odaklanmaktir. Daha sonra ise bu sirayi
bedenin ve zihnin geneli takip etmektedir
(Napoli, Krech ve Holley, 2005). Bireyler
bilingli farkindaligi deneyimlerken, duyu
organlarindan yararlanmaktadir. Bu durum
bireylerin ‘‘an’> da kalmasina yardimci
olmaktadir (Brown, Ryan ve Creswell,
2007). Bireylerin tamamiyla su anda olmasi
bir takim dikkat istemektedir. Anda kalan
bireyler dncelikle bes duyu organlarini goz
oniinde bulundurarak (gérmek, duymak,

dokunmak, isitmek, tat almak),
bedenlerinin  geneline, sahip olduklar
duyguya dikkat etmelidirler (Frey ve

Totton, 2016). Ayrica, bilingli farkindalik
(Mindfulness) deneyimindeyken kisiler
sahip olduklar1 duygu ve diisiinceleri
algilamakta etkindirler. Bireyler
duygularin1 ve diisiincelerini kolaylikla
tanimlayabilirler ve degerlendirirler. Ayrica
etrafta olan uyaranlara kars1 uyanik ve ayni

zamanda mutlu ve huzur igindedirler
(Kabat-Zinn ve Hanh, 2009).  Selvili
Carmikli’'ya  (2018)  gore,  bilingli

farkindalik (Mindfulness) gelistirilebilir ve
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Ogrenilebilir  bir  beceridir.  Bilingli
farkindalik  (Mindfulness)  becerilerini
gelistirmek icin bireylerin, yargilamadan,
merakla, niyetle ve acik sefkat dolu bir
kalple ¢cokca pratik yapmalar1 gerekiyor. Bu
pratikleri bireyler giindelik yasantilar
boyunca her aktiviteye aktarabilirler.
Bilingli farkindalikla bir aktiviteyi yapmak
demek, o yapilan durumu sanki ilk kez
yaptyormus gibi yapmaktir. Ornegin,
kisinin cay icerken, ¢ay1 bes duyu organini
(dokunma, goérme, koklama, isitme, tatma)
devreye sokarak tadim1 fark ederek
yudumluyor olmasi (Selvili Carmikl,
2018). Bilingli farkindalik (Mindfulness)
pratiklerinde ise bireyler, kendi diisiince ve
duygularindan  uzaklasip, diisiincelerin
aslinda sadece bir diisiince oldugunu anlar
ve disiinceleri ile arasina mesafe koyar.
Bireyler yasadiklar1 zorlayic1 duygu ve
diisiinceleri bilingli farkindalik
(Mindfulness) pratikleriyle yargisizca,
ictenlikle ve kibar bir sekilde kabul etmeyi
secer (Dekeyser vd., 2008). Bilingli
farkindalik  (Mindfulness)  sayesinde
bireyler duygusal ve biligsel anlamda
dengeye sahip olmaktadirlar. Bireyler
yasadiklar1 i¢sel durumlart kabul edip,
yargisizca ve farkindalikla duygularini
diizenler (Adele ve Feldman, 2004). Bilingli
farkindalik (Mindfulness), kdkenleri Budist
felsefesine dayanan, bireylerin dikkatini
yargisizca su ana getirmesi ve oldugu gibi
kabul etmesi olarak da
tanimlanabilmektedir (Yikilmaz ve Gudiil,
2015). Bilingli farkindalik (Mindfulness)
sadece bir alanda degil bircok alanda

kullanilmaktadir. Saglik, egitim, spor,
giivenlik gibi bir¢cok alanda
kullanilmaktadir ~ (Cleveland, 2016).

Siegel’e (2007) gore bilingli farkindalik
(Mindfulness), bireylerin rutin
yasamlarinda otomatik durumdan ¢ikip
yasanilan duygu ve durumlara duyarli ve
yeni bir gdzle bakmaktir. Ozyesil’e (2011)
gore ise bilingli farkindalik (Mindfulness),
bireyin anilarin1  hatirlamak,  birlikte
yasamak  degildir.  Aksine  bilingli
farkindalik, anilart “‘kabul etmeyi’” ve
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odagimizi tam da ‘‘su ana’ getirmeyi
sOylemektedir (Ozyesil, 2011).

Mindfulness
kuramsal temeli
Bilingli farkindalik (Mindfulness),
bireylerin yargisizca bulundugu ana odagini
vermesine, ailevi, is ve ¢evresel iliskilerinin
verimliligin  artmasmma ve  bireylerin
kendisiyle olan iligkisinin gelismesine
olanak saglamaktadir (Kabat-Zinn, 2009).
Bilingli farkindalik (Mindfulness) alan
yazinda bireylerin psikolojik siirecini
tanimlamak, kuramsal bir modeli yansitmak
ve farkindalik yaratma amagli uygulamalari
olusturmak icin kullanilmaktadir (Ulev,
2014). Bilingli farkindalik (Mindfulness)
pratikleri son zamanlarda en c¢ok Bilissel
Davranigg1 Terapi, Diyalektik Davranig
Terapisi ve Kabul ve Kararlilik Terapisi

(bilingli farkindahk)

gibi psikoterapi yaklagimlarinda
kullanilmaktadir  (Segal, Williams ve
Teasdale, 2012). Ornegin, Kabul ve

Kararlilik Terapisinde terapistler, zorlayici
duygularla kars1 karsiya kalan bireyleri
kabullenici bir yaklagima yoneltmek igin
meditasyona basvurmaktadirlar (Hayes ve
Lillis, 2012). Bilingli = farkindalik
(Mindfulness), bireylerin kendi
benliklerini, diinyay1 ve diinyadaki yerlerini
sorgulamalarina yardimecr olan kokleri
Budist felsefelerine dayanan uygulamadir.
Biligsel terapilere gore bireyler diisiinceleri
ile diinyay1 olusturmaktadir. Bu baglamda
biligsel terapiler de kaynagini Budizm’den
almaktadir (Ozyesil, 2011). Giiniimiizde,
bilingli farkindalik (Mindfulness) bilissel ve
davranigsal tedavilerde ve klinik psikoloji
alaninda yaygin bir bicimde
kullanilmaktadir (Cash ve Whittingham,
2010). Gegmis bireylerin hayatinda gegip
giden zaman dilimidir. Degistirilemez ve
miidahale edilemezdir. Gelecek ise heniiz
yasanmamis zaman dilimi olup, belirsizdir.
Yani, bireyin hayatinda sahip oldugu tek
sey aslinda su ‘‘an’’dir (Baer, Smith ve
Allen, 2004). Birey ise, yasadigl negatif
otomatik diisiincelere ve duygulara bilingli
farkindalik (Mindfulness) sayesinde bu
durumlara ani tepkiler vermek yerine daha
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serbest birakict bir yaklagimla yaklasmay1
secer (Baer, Smith ve Allen, 2004). Bilingli
farkindalik  (Mindfulness),  davranisgi
terapilerin ‘“liglincii dalgas1’” olarak da

adlandirilmaktadir. Ciinkii Bilingli
farkindalik (Mindfulness) temelli
terapilerde, Bilissel Davranis¢1 Terapi
(BDT) yaklasimlariyla benzer degisim

mekanizmalart kullanilmaktadir (Catak ve
Ogel, 2010). Neff’e (2003) gore bilingli
farkindalik (Mindfulness), pozitif psikoloji
alaninda Oz-anlayis icin Onemli yer
kaplamaktadir. Oz-anlayis ii¢ maddeden
olusmaktadir. Bireyler zorlayici, ac1 veren
duygu ve durumlarla karsilastiginda, 0z-
anlayisin 3 bilesenini uygulayabilmektedir.
Bunlar, 06z-sefkat, ortak paydasim ve
bilingli farkindaliktir (Neff, 2003). Ozyesil
(2011) ise bu diislinceyi desteklemektedir.
Ona gore bilingli farkindalik (Mindfulness)
0z-anlay1s ile pozitif birbirleri ile baglanti
igerisindedir. Kisilerin Bilingli farkindalik
(Mindfulness) seviyesi arttikca, sevgi,
sefkat ve affedicilik gibi duygularinin da
arttig1 bilinmektedir. Boylece bu artis da
bireylerin 6z- anlayls durumunu da
artirmakta ve zorlayici duygu ve durumlarla
karsilasan bireylerin daha az etkilenmesine
neden olmaktadir (Ozyesil, 2011).

Mindfulness (bilin¢li farkindahk) temel
bilesenler

Kabat-Zinn’e (1990) gore, bilingli
farkindaligin ~ yedi  temel  kavrami
bulunmaktadir. Birinci kavram
yargisizliktir. Bireylerin zihinleri dogasi
geregi yapilan igsel ve digsal deneyimleri
yargilamaya meyillidir. Yargisizlik ise,
once zihnin bu durumunu fark etmek ve onu
yargisizca degistirmeye caligmadan
gozlemlemektir. ikinci kavram sabirdir.
Sabir bireylerin gelistirebilir bir yonidiir,
sabir gelistik¢e farkindalik da gelisecektir.
Sabir etmek, sabirli olmak bilgeligin asil,
temel olan kismidir. Cilinkii simdiki an
aslinda bireylerin geleceginin temelidir ve
sabirli olmak hayat1 oldugu gibi kabul edip,
her seyin bir mevsimi oldugunu ve onun
zamaninin gelecegini bilmektir. Ugiincii
kavram baslangi¢ zihnidir. Baslangi¢ zihni
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bireylere, her seye yeni bir gozle bakmay1
soyler. Sanki o deneyimi ilk Kkez
yaslyormusgasina, o anin ve bireyin biricik
olusuna dikkat edercesine bakmay1 soyler.
Her an biricik ve tektir, tipki her birey gibi.
Bireylerin baglangi¢ zihni ile bakiyor

olmasi,  bireylerin  yeni  ihtimaller
cercevesinden bakmasmi  kolaylastirir.
Dordiincti  kavram  glivendir.  Giiven,

bireylerin su anda olan tiim duyumlarini,
yargisizca kabul edip, silirece gliven
duymasidir. Besinci adim hirslanmamaktir.
Bireylerin genel tutumu am akisinda
birakmak yerine hep bir sonraki adimi
amaclamaktir. Halbuki hep bir sonraki
adimi amaglamak, cabalamak bir siire sonra
hirs1  dogurmaktadir. Bilingli farkindalik
(Mindfulness) uygulamalarinda en iyi
yontem, hirslanmak yerine, bir amaca
ulagmaya alismaktan vazgegmektir. Altinci
kavram kabuldiir. Kabul, bireyin anin
sundugu tim zorlayict duygu ve
deneyimleri yargisizca kabul etmeyi sunar.
Son olarak yedinci kavram oluruna
birakmaktir. Bireyler dogasi geregi hosa
giden anlar1 daha ¢ok benimseme fakat hosa
gitmeyen anlar1 ise hep bir reddetmeye
meyillidir. Oluruna birakmak, su an
icerisinde olan tiim anlari, hosa giden ve
gitmeyen her ne varsa oldugu gibi oluruna
birakmak, oldugu gibi olmasina izin
vermektir (Kabat-Zinn, 1990). Germer’e

(2009) gore ise bilingli farkindaligin
(Mindfulness) ii¢ temel adimi
bulunmaktadir. Birinci adim durmaktir.

Olay olurken tam da o anda durup,
farkindaligi  olusturmak  ilk  adim
olusturmaktir. Ornegin yiiriirken, telefonda
biriyle tartisitken ve benzeri durumlarda,
durup nefese odaklanmak ilk adimmi
olusturmaktir. ikinci adim gézlemlemektir.
Birey bu adimda, ne hissettigini, bedeninin
ne gibi duyumlara sahip oldugunu, nasil
duygulara sahip oldugunu, nefesinin ritmini
fark eder. Ugiincii adim ise geri dénmektir.
Bu adimda dikkati dagilan birey, nazikge
dikkatini su ana yeniden getirir. Bireyler
bunu bes duyu organin1 kullanarak
yapabilir. Ornegin etraftaki seslere, kokuya,
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renklere ve benzeri durumlara dikkatini
yonelterek anda kalabilir (Germer, 2009).
Mindfulness temelli stres azaltma
programi (MBSR)

Kokleri Budist felsefesine dayanan
ve bilimsel olarak desteklenen Mindfulness
yani bilingli farkindalik, herhangi bir dini
veya felsefi yaklagimina dayanmamaktadir.
Bilingli Farkindalik (Mindfulness) Temelli
Stres Azaltma Programlari, bireylerin
zorlayici duygu ve durumlarla beraber
kalmasimi1 saglamaya yonelik, bireylerin
giindelik yasamlarindaki stres ve zorluklari
yonetebilmesine yardime1 programlar olup,
Kabat-Zinn tarafindan ilk adimlar1 atilmistir

(Atalay, 2018). Bilingli farkindalik
(Mindfulness), bireylerde kosulsuz,
Onyargisiz kabul durumunu
olusturmaktadir.  Bireylerin  Onyargisiz

kabul tutumu ise bu bireylerde problemle
bas etme stratejilerinde katki olusturmustur.
Son zamanlarda yapilan arastirmalara
bakildiginda, MBSR yontemlerinin
bireylerde olusan stres diizeyini verimli bir
bigimde azaltmakta oldugu ortaya ¢ikmistir
(Shapiro, Brown ve Biegel, 2007). Dogu
kiiltiirtinde ylizyillardir uygulanan bilingli
farkindalik (Mindfulness) pratikleri, Jon
Kabat-Zinn  tarafindan =~ Massachusetts
Universitesi Medical Center’da Bati
kiiltirline uyarlanmaya ¢alisilmistir. Jon
Kabat-Zinn Bilingli Farkindalik
(Mindfulness) Temelli Stres Azaltma
Programi’n1 (MBSR) gelistirmis ve birgok
hasta kitlesinde (kanser hastalari, yeme
bozukluklari, duygudurum bozukluklari,
kronik agrili hastalar vb. gibi) de basari ile
sonuclanmistir (Gazella, 2005). Bilingli
Farkindalik (Mindfulness) Temelli Stres
Azaltma Programi temelinde meditasyon
tekniklerini barindiran, bireylerin stres
diizeylerinin azalmasina ve beden-zihin
iliskilerini giiclendirmesine yardimci olan
grup calismasidir (Brantley, 2005). Bilingli
Farkindalik (Mindfulness) Temelli Stres
Azaltma Programu ilk kez 10 haftalik olarak
baslanmis fakat daha sonralar1 8 haftaya
gore diizenlenmistir. Programda bireylere
iki saat calismalar yapiliyor olup, giinliik



MAS JAPS 8(3): 531-544, 2023

pratiklerinde uygulamak iizere 6devler de
veriliyor.  Ayrica program  sirasinda
bireylere bir¢ok pratik deneyimi (yoga,
ylirlime meditasyonu, oturma meditasyonu
vb. gibi) kazandiriliyor (Kabat-Zinn, 2005).
Atalay’a (2018) gore, Bilingli Farkindalik
(Mindfulness) Temelli Stres Azaltma
Programi, kanser hastalarinda, kaygi
bozukluguna, tiikkenmislik sendromuna,
depresyona sahip olan bireylerde, kronik bir
sekilde fiziksel agrilar1 olan bireylerde
verimli  sekilde kullanilmaktadir. Bu
gruplar1 hedef almaktadir (Atalay, 2018).
Bu programda hem fiziksel hem de zihinsel
acilarla calisilmaktadir (McCown, Reibel
ve Micozzi, 2010).

Mindfulness Temelli
Programm (MBCT)

Bilingli Farkindalik (Mindfulness)
Temelli Biligsel Terapi programlart ise
Bilingli Farkindalik (Mindfulness) temelli
stres azaltma programlarinin Onciiligiinde
olusmus olup, depresyonun tekrarlama
riskini azaltma amaci ile olusturulmustur
(Zenner, Herrnleben-Kurz ve Walach,
2014). Oxford Universite’sinde MBCT de
arastirmacilar tarafindan diizenlenmistir.
MBCT daha ¢ok klinisyenlerden olugmakta
olup, bireylerin kaginma stratejilerini goriip
onlar1 fark etmelerini saglayan &grenme
siirecidir. Bilingli Farkindalik
(Mindfulness) Temelli Biligsel Terapi,
bilin¢li farkindalik (Mindfulness) egitimi
ile biligsel terapi icerigini birlestirilerek
olusturulmus bir terapi yontemi olup,
1990’11 yillarin basinda olusturulmustur.
Ozellikle depresyon gegmisi bulunan ve
tekrarlanan bireylerde, diislincelerini ve
egilimlerini onlara gdsterme ve bas etme
stratejileri 6greten bir yaklasimdir (Segal,
Williams ve Teasdale, 2002).

Bilissel Terapi

Depresyon
Depresyon Tanimi

Depresyon teriminin hayatimizdaki
varligt  sliphesizdir ki uzun yillan
almaktadir. Depresyonu ilk kez
anlamlandiran ve tanimlayan Hipokrat
olmustur. Hipokrat, depresyonun nedeninin
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beyinde meydana gelen bazi bozukluklar
oldugunu vurgulamis ve depresyonu
““melankoli’’ olarak tanimlamistir (Yetkin
ve Ozgen, 2007). Depresyon bireylerde
genellikle islevselligi bozan, daha ¢ok
karmasik semptomlarla ortaya c¢ikan ve
yiiksek goriilme olasilig1 olan bir sorundur
(Koroglu, 2009). Depresyon bireylerde
bir¢ok belirtiler yaratan bir sorundur. Bu

belirtileri, tziintiilii, isteksiz, karamsar,
umutsuz olmak gibi bircok olumsuz
belirtiler  olusturmaktadir.  Depresyona

sahip bireylerde, giindelik yagamda yapilan
aktivitelere kars1 azalma, fizyolojik olarak
ve zihinsel olarak yavaslama goriilmektedir
(Beck ve Alford, 2009). Diinya saglik
orgiitiinin 2004 yilinda yapmis oldugu
tanima gore depresyon, bireylerin giindelik
yasantisindaki aktivite ve sosyal islevlerini
etkileyen, bireyleri Tlizgiin ve kederli
hissettiren bir durumdur (World Health
Organization, 2004). Depresyonun
belirtilerini fiziksel ve psikolojik olarak
ikiye ayirmak miimkiindiir. Uyku, istah,
istek, halsizlik ile ilgili problemler
bireylerde fiziksel belirtileri
olusturmaktadir (Yates ve ark., 2004).
Umutsuzluk, degersizlik, giivensizlik,
karamsarlik hissi gibi {iziintiilii duygular,
yaptig1 aktivitelerden eskisi kadar zevk
alamama  durumu, bezgin hissetme,
yasamina son verme diislinceleri, diirtiisel
tavirlar, travma gec¢miginin olmasi, alkol
kullaniminin artmasi ile ilgili problemler ise
bireylerin psikolojik belirtilerini
olusturmaktadir (Hawton ve Harriss, 2007).
Depresyonun psikolojik belirtilerine tekrar
baktigimizda ise en dnemli ve en tehlikeli
belirtisi bireylerin yasamina son verme
diisiinceleri olmaktadir. Diinya Saglik
Orgiiti’'niin 2010 yilinda yapmis oldugu
aciklamaya gore, her sene 800000 kisi
depresyon sebebi ile intihar girisiminde
bulunmaktadir, Olim siralamasina
bakildiginda ise 15-29 yas araligindaki
oliimlerin nedenlerinde intihar etmek ikinci
sirada yer almaktadir (World Health
Organization, 2010). Bireylerin kisilik
ozellikleri de depresyonun psikolojik
nedenlerinde biiylik rol oynamaktadir.
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Kisilerin sahip oldugu olumsuz bakis acist
ve diisiik 6z deger, kisilerin ayn1 zamanda
hayatlarindaki stresli durumlara bakigini ve
o olaylar biligsel olarak yorumlayisin1 da
olumsuz yonde etkileyecektir. Bu sebepler
ise bireylerde depresyon riskini artiracaktir
(Haeffel ve Grigorenko, 2007). Fiziksel ve
psikolojik nedenlerin disinda depresyona
sosyal nedenler de sebep olabilmektedir.
Bireylerin  sahip  oldugu ekonomik
durumlar, is sorunlari, egitim sorunlari,
evliliklerindeki sorunlu durumlar,
istenmeyen kayiplarla sonlanan yasam
olaylar1, yasadiklar1 boélgenin durumu gibi
bircok sosyal durumlar da depresyona
sebebiyet vermekte ve riski artirmaktadir
(Mirowsky ve Ross, 2003). Oztiirk ve
Ulusahin (2016) depresyonu bir ¢okkiinliik
olarak  tanimlamaktadirlar. Depresyon,
lizlintiili bazen de ayni zamanda hem
lizlintili hem de bunalt1 bir duygu
durumudur. Cokkiinliigiin yani
depresyonun olus nedenlerine baktigimizda
ilk sirada kalittmi goriiriiz (Oztiirk ve
Ulusahin, 2016). Koroglu'na (2006) gore,
depresyon genellikle en temel olarak
bireylerde ¢okkiinliik ve kisinin kendi 6z-
degerinde azalma olarak goriilen, bireylerin
islevselligini etkileyen ve bozan ¢ok sik
goriilen ve yas durumuna gore goriilme
sekli degisen, en az 2 hafta siireyle goriilen

tibbi problemlerden biri olarak
bilinmektedir.  Depresyonun  sebebine
baktigimizda ise bircok sebep (ilag

kullanimi, dogum sonrasi, alkol kullanimu,
stres kaynakli yasam olay1 ve bir¢ok benzeri

durumlar)  sayilabilmektedir.  Yapilan
arastirmada, depresyonun goriilme
olasiligima baktigimizda, kadinlarin
depresyon  riskinin  erkeklerin  olma

riskinden daha fazla oldugunu gérmekteyiz.

Kadinlarim  %20’si yasamlar1 boyunca
klinik depresyon gecirebiliyorken,
erkeklerde bu rakam %10 olarak

goriilmektedir. Genellikle 25 ve 44 yas
araliginda en ¢ok goriilen depresyon, her
yas doneminde bireylerde goriilmektedir
(Koroglu, 2006). Depresyon, bireylerin
bircok alanda belirti yasamasina sebep
olmaktadir. Birey, davranigsal, duygusal,
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zihinsel ve bedensel gibi bir¢ok alanda
belirtilerle karsilasir. Depresyon bir duygu-
durum bozuklugudur. Bireylerde en ¢ok
¢Okkiinliilk, zevk almama, mutsuzluk,
karamsarlik, ¢cokkiinliik ve huzursuzluk gibi
birgok olumsuz duygular yaratmaktadir.
Depresyona sahip bireylerde daha onceleri
yapilan  aktivitelere, = kendisine = ve
cevresindekilere istek kayb1 da
goriilmektedir. Bu istek kaybi bireyin
davraniglarint da  degistirmekte  ve
bireylerde  igsel = kapanmaya  sebep
olmaktadir (Sayar, 2009). Diinya Saglik
Orgiitii’niin 2012 yilinda yapmis oldugu
aciklamaya gore, depresyon ile fiziksel
saglikli olma arasinda olumlu yonde iliski
oldugu saptanmistir. Yani fiziksel olarak
soruna sahip olan bireylerde, bu durum
depresyona sebep olabilmektedir. Bu
durumun tersi de olabilmektedir (World
Health Organization, 2012). Beck’in (2008)
Depresyonda Biligsel Bozukluklar
Modeli’ne gore, depresyona sahip bireyler
bilissel tiglii dedigimiz, kendileri, diinyasi
ve gelecekleri hakkinda karamsar, depresif
diistincelere yonelmektedirler. Bu
diisiinceler tekrarlayici ve carpitilmig
bilissel hatalardir. Bu bilissel hatalar ise
bireylerde karamsarlik ve ¢aresizlik
semalarini aktive edip depresyona sebebiyet
verebilmektedirler (Beck, 2008). Stres
neredeyse bireylerin hayatinin kaginilmaz
ve dnemli bir yanidir. Stresin 6nemli oldugu
kadar stresle nasil basa c¢ikildig1 da
onemlidir. Stresle basa ¢ikarken zorlanilan
durumlarda bireylerin psikolojik ve fiziksel
durumlart da etkilenmektedir (Farley ve
ark., 2005). Bireylerin stresle basa ¢ikma
becerilerinin  depresyon ve anksiyete
iizerinde iligkili oldugu bilinmekte ve bu
alanda da arastirmalar yapilmaktadir.
Choi’ye (2003) gore, liniversite
ogrencilerinde yapilan bir ¢aligmada, aktif
basa c¢ikma mekanizmalart  kullanan
bireylerin depresyon diizeylerinin artmakta
oldugu gdbzlemlenmistir. Depresyon
diizeyleri yliksek olan bireylerin ise strese
kas1 pasif basa cikma stratejilerini daha
fazla kullanmay1 tercih ettikleri ortaya
cikmistir  (Choi, 2003). 2002 yilinda
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Kanada’da yapilan arastirmada depresyon
tanisina sahip olan bireylerin stresle bas
ederken pasif basa ¢ikma stratejilerini daha
fazla kullanmay1 tercih ettikleri
gozlemlenmistir (Ravindran ve ark., 2002).
Yapilan aragtirmalara bakildiginda,
tiniversite 6grencilerinin en biiyiik tehdidi
depresyon olarak  sdylenilebilmektedir
(Chen ve ark.,, 2013). Hatta tim
popiilasyona  bakildiginda  {iniversite
ogrencilerinin  depresyon tanis1 alma
riskinin daha yiiksek oldugu saptanmistir
(Stallman, 2010). Ozellikle iiniversite
Ogrencilerinin yasadigi ekonomik sorunlar
ve arkadaglik iliskilerindeki sorunlar bu
bireylerde depresif belirtilere sebebiyet
vermektedir (Ozdel ve ark., 2002).
Depresyon ciddi 6nlemler alinmasi gereken

bir sorundur, Ozellikle de {iniversite
Ogrencilerinde sik goriiliiyor olmasi bu
durumun ciddiyetini arttirmaktadir.

Miidahale alaninin artirilmasi, bireyler ve
Ogrenciler i¢in risk alanmi azaltacaktir
(Miller ve Chung, 2009). Tiirkiye’deki
arastirmalarda  ise  tim  hastaliklara
bakildiginda depresyonun ikinci sirada
yerini aldig1 goriilmektedir (Rezaki, 1995).

Depresyon Tiirleri

Depresyon bozukluklari
duygudurum bozukluklarinin bir ¢esididir.
Eski ad1 duygulanim bozuklugu/ mevsimsel
duygulanim bozuklugu olan duygudurum
bozukluklari, uzun siireli olarak hayatimiza
olan bakis ag¢imizi renklendiren bir
duygudur. Kadinlarda goriilme oranm1 %20
iken erkeklerde bu oran %10 dur.
Genellikle bu bozukluklar daha Once
ailesinde bu bozuklugun goriilmiis oldugu
bireylerde, yalmiz yasayip ve hayatinda
‘onemli’ gordiigi kisilere sahip olmayan
bireylerde olmasi daha olasidir.
Duygudurum ile iliskili ruhsal problemlerin
tanisin1 koyarken {i¢ Olgiit grubu vardir.
Bunlar ise  duygudurum epizodlari,
duygudurum bozukluklart ve en son
epizodu ve tekrarlayan siireci tanimlayan
belirte¢lerdir. Duygudurum epizodlari,
kisinin hayatinin belli bir doéneminde
normal olmayan bir sekilde mutlu veya
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iizglin hissettigi durumlardir. Duygudurum
epizodlart major depresif epizod, mani
epizodu, ve hipomani epizodu olarak iice
ayirabiliriz. Major depresif epizod, kisinin
an az iki hafta boyunca kendini depresif ruh
halinde bulmasi durumudur. Kisi uyku,
yeme, konsantrasyon, enerji, 6liim ile ilgili
diisiinceler vb. gibi durumlarda zorluk
yasar. Mani epizodu ise en az bir hafta
boyunca kisinin coskun hissetmesidir. Bu
bireylerin enerji ve aktivite diizeyinde
normal olmayan bir artis gdézlemlenir ve
genellikle kisilerin hastaneye yatirilmasi
gerekebilir. Son olarak, hipomani epizodu
ise manik epizoduna ¢ok benzer, hatta
kii¢iik ve hafif bir mani epizodu olarak da
adlandirilabilir. Hipomani epizodu en az
dort giin  siirmekle birlikte, mani
epizodundan daha az siddetlidir. Bu
kisilerin hastaneye yatirilmas1 gerekli
degildir (Morrison, 2016). Depresyon
bozukluklarini yedi alt baslikta
inceleyebiliriz. Bunlar major depresif
bozukluk, siiregiden depresyon bozuklugu
(distimi), yikict duygudurum diizensizlik
bozuklugu, premenstriiel (adet Oncesi)
disforik bozukluk, baska tibbi bir duruma
bagli depresyon bozuklugu, tanimlanmis
veya tanimlanmamis diger bir depresyon
bozuklugu  olarak  adlandirilir.  Bu
bozukluklardan en yaygmn olant major
depresif bozukluguna bakmak gerekirse,
burada bireylerin en az bir major depresif
epizodu bulunmakla birlikte, hipomani ve
mani epizodu bulunmaz. Diger bir yaygin
bozukluk  ise  siiregiden  depresyon
bozuklugudur (distimi). Depresyonun bu
tiirtinde bireyler diisiik dozda bir depresyon
yasarlar. Fakat burada major depresif
bozukluklarindan daha uzun bir siire vardir
(cogu zaman iki sene) ve bir yiikselme
evresi yoktur (Morrison, 2016).

Ruminasyon

Ruminasyon, 6zellikle son 20 yildir
arastirmalarda fazlasiyla kendini
gostermektedir (Thomsen, 2006).
Bireylerin  sahip  olduklar1  zorlayici

durumlara, ¢aba sarf etmeksizin, pasif ve
yineleyen bir bi¢imde bulundugu zor
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duruma, duyguya veya o0 durumun
sebeplerine veya sonuglarina
odaklanmasmma  ‘‘ruminasyon’  adini

veriyoruz (Nolen-Hoeksema, Wisco ve
Lyubomirsky, 2008). Ruminasyon,
bireylerde tekrarlayan bir sekilde ortaya
¢ikan, bir durumu animsama ve beklenti
halinde ortaya c¢ikan diisiinme bi¢imidir
(Calhoun ve ark., 2000). Ruminasyon,
bireylerin yasadigi stresli olaylardan sonra
olusan tekrarlayici diisiince ve bilislerden

olusmaktadir. Bu durum ise stres ile
ruminasyon arasinda bir iligki
yaratmaktadir (Alloy ve ark., 2000).

Ruminatif diisiinceler sadece bireylerin
kendileri ile ilgili olmayabilir. Bazen
bireylerin digerleri ile olan iletisiminden,
gecmisten, gelecekten veya su andan
ruminatif diistinceler dogabilir
(Papageorgiou ve Wells, 2004). Nolen-
Hoeksema’ ya (2004) gore ruminasyon dort
gruba ayrilmaktadir. Bunlar, negatif
diisiinceler, problem ¢dzme becerisindeki
azalma, davranigsal tutumunda azalma ve
sosyal  destekte azalmadir  (Nolen-
Hoeksema, 2004). Yapilan arastirmaya
gbre, ruminasyonun bulunma olasilig
erkeklere oranla kadinlarda daha ytiksektir.
Kadmlarin durumlara erkeklerden daha
fazla ruminatif tepkiler verdigi ve durumla
ilgili stres ve depresif hissettigi goriilmiistiir
(Nolen-Hoeksema, Morrow ve Fredrickson,
1993). Ruminasyon alan yazinda, daha ¢ok
bireylerin nasil  olumsuz  duygularn
gelistirdigini ve nasil tekrarlayici ve 1srarct
bir bicimde silirdlirdiiglini  anlamaya
yonelik onemli bir yer tutmaktadir (Smith
ve Alloy, 2009). Bireylerde ruminatif
diistinceler birgok duruma karsi
gelisebilmektedir. Bireyler gecmis
durumlartyla ilgili, gelecekleri ile ilgili,
kendileri veya baska bireylerle ilgili ve
tamamlanmis/ tamamlanamamig
durumlarla 1ilgili ruminatif diisilincelere
sahip olabilmektedirler (Papageorgiou ve
Wells, 2004). Ruminasyon sirasinda
bireyler, kendileri, duygulari, davraniglari
ve olayla ile ilgili negatif ¢ikarimlarda
bulunurlar. Problemi ¢6zmek ve belirtileri
degistirmek yerine olumsuz duygulara ve
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stresli olayin sonucuna odaklanirlar (Nolen-
Hoeksema, Wisco, ve Lyubomirsky, 2008).

Tlgili literatiir cahsmalar

Major depresyon tanisi  almis
bireylere 60 haftalik Bilingli Farkindalik
(Mindfulness) Temelli Biligsel Terapi
programi (MBCT) uygulanmistir.
Sonuglara  bakildiginda ise bireylerin
farkindalik  diizeylerinin  arttik  sonra
depresyon riskinin tekrarlamasini ii¢ ya da
daha fazla olacak sekilde onlemede etkili
oldugu goriilmiistiir (Teasdale vd., 2000).
Major depresyon tanisi almis 55 bireye
MBCT uygulanmaistir. Sonuglara
bakildiginda ise MBCT programinin
bireylerin depresyon belirtilerini ortadan
kaldirdigimi ve depresyonun tekrarlama
oranint %36 ile %78 oraninda azalttig:
goriilmiistiir (Teasdale ve ark., 2000). 2009
yilinda Mc Cracken ve Thompson’un
kronik agriya sahip olan bireylere yaptigi
calismada, bireylerin bilingli farkindalik
(Mindfulness) diizeylerinin ve anda kalma
becerilerinin depresyon diizeylerini anlaml
diizeyde yordadigi sonucuna varilmigtir
(Mc Cracken ve Thompson, 2009).
Avusturalya’da yapilan c¢alismada 10-13
yaslar1 arasinda olan 175 ogrenciye 10
haftalik Kabat-Zinn’in bilin¢li farkindalik
(Mindfulness)  pratikleri  yapilmistir.
Sonuglara bakildiginda ise 06grencilerin
depresyon ve kaygi diizeylerinde azalma,
sinif iginde ise daha rahat olduklar1 ve nefes
egzersizlerini ise yasam doOngiilerine
kattiklar1 gbzlemlenmistir (Joyce ve ark.,
2010).

Yazarlarin Katki Beyam
Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son

halini gordiiklerini/okuduklarini ve
onayladiklarini beyan ederler.
Cikar Catismas1 Beyam

Tim yazarlar, bu c¢alisma ig¢in

herhangi bir ¢ikar c¢atismasi olmadigini
beyan etmektedir.
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Ozet

Bu olgu sunumunda, DSM- 5 tani kriterlerine gore Sinirda (Borderline) Kisilik Bozuklugu belirtileri gosteren 27 yasinda
kadin bir danisana bilissel davranisci terapi yontemiyle tedavi siireci uygulanmistir. Danigan neredeyse tiim iliskilerinde
giivensizlik yasadigini, insanlarin onun hakkindaki diisiincelerini fazla taktigin1 ve insanlar tarafindan yanlis
anlasilabilecek olmaktan yogun endise duydugunu belirtmistir. Ayrica is hayatinda ve giinliik rutininde yogun derece
karar vermeye c¢alisirken hep bir kararsizlik yasadigini vurgulamistir. Danisan 2 yillik evliliginin esinin onu travesti bir
bireyle aldattigin1 ve kars1 tarafin ondan ayrildigini belirtmistir. Bu siirecin onu zorladigini, kendini depresif hissettigini
ve sosyal iliskilerinde sorunlar yasadigini ortaya koymus oldugunu ve profesyonel bir destege bagvurdugunu belirtmistir.
Seanslarda danigana duygu, diigiince ve davranisla ilgili psiko-egitim verilmis ve modelle ilgili bilgilendirme yapilmistir.
Alternatif duygu, negatif otomatik diisiince ve davranigla ilgili daniganla konusulmustur. Ayrica danigana seans
icerikleriyle ilgili ev Odevleri verilip, bu ddevler sayesinde danisanin inang ve negatif otomatik diisiincelerini
yapilandirtlmast planlanmistir. Bunlarm yaninda damisanla birlikte seans sirasinda nefes ve gevseme hareketleri
caligmalar1 yapilmis ve danisanin bu hareketleri giinliik rutinine eklemesi saglanmistir. Seanslar siiresince daniganda
olumsuz otomatik diisiincelerinin ve bu diisiincelerle birlikte biligsel ¢arpitmalarinin da oldugu saptanmistir Ayrica
seanslarin ilerlemesine bakildiginda daniganin hayatim1 gelisime agtigin1 ve kendini bu alanlarda gelistirmeye basladigi
gozlemlenmistir. Bu sayede Biligsel Davranigg1 Terapi ile sinirda (borderline) kisilik bozukluguna yapilan miidahalelerle
daniganin  hayatim1 gelisime acgacagi ve kendini bu alanlarda gelistirmeye baglayacagi nitelikte kazanimlar
saglanabilecektir.

Anahtar Kelimeler: Olgu sunumu, kisilik, sinir

Borderline Personality Disorder: A Case Study

Abstract

In this case report, a 27-year-old female client with symptoms of Borderline Personality Disorder according to DSM-5
diagnostic criteria was treated with cognitive behavioral therapy. The client stated that she experienced insecurity in
almost all of his relationships, that she was too concerned about people's thoughts about her, and that she was intensely
worried about being misunderstood by people. She also emphasized that she always experiences indecision while trying
to make decisions intensively in her business life and daily routine. The counselee stated that his wife of 2 years of
marriage cheated on him with a transvestite individual and the other party broke up with him. She stated that this process
forced her, that she felt depressed and had problems in her social relationships, and that she sought professional support.
In the sessions, psycho-education was given to the client about emotion, thought and behavior and information was given
about the model. Alternative emotion, negative automatic thought and behavior were discussed with the client. In
addition, the client was given homework about the content of the session, and it was planned to structure the client's
beliefs and negative automatic thoughts thanks to these homeworks. In addition, breathing and relaxation exercises were
carried out with the client during the session, and the client was provided to add these movements to his daily routine.
During the sessions, it was determined that the client had negative automatic thoughts and cognitive distortions along
with these thoughts. In addition, when the progress of the sessions was examined, it was observed that the client opened
her life to development and started to improve herself in these areas. In this way, with Cognitive Behavioral Therapy
and interventions for borderline personality disorder, gains will be achieved in such a way that the client will open her
life to development and begin to develop herself in these areas.

Keywords: A case study, personality, border
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Giris

Sinirda kisilik orgiitlenmesi
bireylerin kimlik dagilmasi, benliklerinde
zayiflik ve ilkel savunma mekanizmalarinin
kullanildigr bir kisilik yapis1 diizeyidir
(Akyiiz, 2018). B  kiimesi kisilik
bozukluklar: altinda goriilen sinirda kisilik
bozukluguna sahip olan bireylerde,
diirtiisellik, duygusal olarak tutarsizlik,
boslukta ve sikilmishik hissi ve yogun
olarak terkedilme korkusu gibi durumlar
goriilmektedir. Bu bireyler istikrarli olarak
iligkilerini yiiriitmede birtakim sorunlar
yasarlar c¢linkii kim olduklar1 ile ilgili
belirsizlik  yasarlar (Morrison, 2016).
Oztiirk ve Ulusahin’e (2016) gore, sinirda
kisilik bozukluguna sahip bireylerde devam
eden bir dengesizlik hakimdir. Bireyler bu

dengesizligi kimlik duygularinda,
iliskilerinde ve duygularinda
deneyimlemektedirler.  Smirda  kisilik

bozukluguna sahip olan bireyler bazen
cokkiinlik  yasayabilmektedirler, hatta
yasadiklar1 asir1  duyarhilik ve insan
iligkilerindeki hayal kirikliklar1 sebebiyle
bu c¢okkiinliik gelisebilmektedir (Skodol,
2005). Smirda kisilik bozuklugunda diger
kisilik  bozukluklarinda oldugu  gibi
kalitimsal etkenler ve cocukluk
donemindeki Orseleyici olaylarin da bu
bozuklugun olusmasinda biiyiikk etkisi
oldugu bilinmektedir. Ozellikle kiigiikliik
doneminde yasanilan fiziksel, cinsel ve

duygusal siddetlerin bozuklugun olus
nedenleri arasinda onemli yeri
bulunmaktadir (Johnson, Bromley, ve

McGeoch, 2005). Bireylerin libidinal veya
saldirgan icgiidiisel ihtiyaglar1 sayesinde
nesne yatirimlart olusmaktadir. Bununla
birlikte bebek nesneyle yani anneyle
oncelikli bir bag kurmaktadir. Nesne
iliskilerine baktigimizda ise 4 evreden
olustugunu gormekteyiz. Bu evrelerin
herhangi birinde yasanilacak olan saplanip
kalma, bireylerin hayatinda patoloji
olusumuna sebep olacaktir (Kernberg,
1967; 1972). Smirda kisilik bozukluguna
sahip olan bireyler ise kendilik ve nesne
tasarimlar1 arasindaki ayrimin yapildigi 3.
evrede zorlandiklari Oongoriilmiistiir
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(Clarkin, Lenzenweger, Yeomans, Levy, &
Kernberg, 2007; Kernberg, 1967; 1972).
A.nin kiiciikliigiinden itibaren ailesinde
yasadigr baskict ve kisitlayici tutumlar,
evliliginde yasadig1 fiziksel ve psikolojik
siddet durumlar1 ve bosanmanin ardindan
farkli erkeklerle yasadigi tiim iligkilerinde
giivensizlik sorunu ve siirekli degisken ruh
hali gbz Oniine alindiginda DSM 5 (APA,

2013) Borderline  (Sinirda)  Kisilik
Bozuklugu tan1  kriterini  karsiladigi
diistiniilmektedir. 27 vyasindaki kadin

danisanla Biligsel Davranig¢1 Psikoterapi
Yontemi ile gergeklestirilen 50 dakikalik 9
seans ele alinmis: terapi silirecinde
uygulanan  teknikler  perspektifinden
Borderline (Sinirda) Kisilik Bozuklugu
tedavisinin  aktarilmasi  hedeflenmistir.
Borderline (Sinirda) Kisilik Bozuklugu ile
sinirlt olan danmisanin formiilasyonlar1 ve
miidahaleleri de dahil olmak {izere sadece
BDT teknikleri kullanarak psikoterapi
siirecini detaylandiran bu olgu sunumunun
literatiire yararli olacagi distinilmiistiir.
Daniganin  kimlik  bilgileri  gizlenerek
yalnizca alanyazina katki saglayacak
sinirlilikta detaylara yer verilmekle birlikte,
yazili bilgilendirme ve rizast dahilinde
bilgiler igermektedir.

Olgu
Demografik bilgiler

Danigan 1996 yilinda annesinin ve
babasinin ikinci evliliklerinde diinyaya
gelmistir. 1 6z erkek kardesi ve 3 erkek
iivey abisi bulunmaktadir. Babasi 6zel
sektorde calismakta, annesi ise ev
hanimidir. A. vyasindan biraz olgun
gosteren, kisa boylu, zayif, kendine bakimi
yerinde, esmer tenli ve bakir rengi saclar
olan 27 yasinda ve 2 yasinda bir erkek
cocuguna sahip dul bir kadindir. Oglunun
velayet hakki babasinda olup, haftada 2 giin
ogluyla birlikte kendi evinde wvakit
gecirmektedir. Herhangi bir fiziksel bir
rahatsizlig1 bulunmayan A., daha 6nce de
profesyonel psikolojik bir destek almadigini
belirtmistir. Ayrica, A.’nin herhangi bir
madde ve ilag kullanimi da
bulunmamaktadir.
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Aile ve sosyal yasantisi

Danisan 1996 yilinda annesinin ve
babasimnin ikinci evliliklerinde diinyaya
gelmistir. Annesinin ve babasinin daha 6nce
bir evlilik gecmisinden bahseden danisan,
babasinin ilk evliliginden olan 3 iivey abisi
oldugundan da  bahsetmistir.  Uvey
abileriyle  kiiclikligiinden  belli  1iyi
anlagmadigint vurgulamaktadir. Annesi ve
babasinin evliliginden ise 1 6z erkek kardesi
oldugundan bahsetmistir. Ergenlik
doneminde olan 6z kardesiyle de arasinin
iyi olmadigin1 ve siklikla tartistiklarini
belirtmistir.  Ailesinin onun  kiigiikliik
doneminde maddi durumlarmin = koti
oldugunu ve hep teyzekizlarini 6zenerek
izledigini belirtmistir. Babas1 6zel sektorde
calismakta, annesi ise ev hanimidir.
Annesini sessiz, sakin, idareci, esine giiveni
olmayan, her seye katlanan bir birey olarak
tanimliyor. Babasini ise annenin tam zitt1
olarak gorliyor. Onu igkici, esine siddet
uygulayan, esini aldatan bir birey olarak
tanimliyor. Annesinin siddet ve aldatma
karsisinda sessiz kaldigini ve her zaman bu
durumlara katlanan bir kadin oldugunu
vurguluyor. Danigsan bunun yaninda,
babasinin imam nikahli bir esi oldugunu ve
annesinin de bu durumu bildigini de
sOyliiyor. Danisan 11  yasindayken
annesinin gizofreni hastaliginin ortaya
ciktigint ve o donem aile olarak bu
durumdan etkilendiklerini, onun da bu
duruma fazla etkilendigini belirtiyor.
Annesinin 14 yil siiren ve gliniimiizde de
devam eden sizofreni hastalik Gykiisi
bulunmaktadir. Danisan eski esiyle 8 yillik
bir birlikteliginin oldugundan, 2 yil ise evli
kaldiklarindan  bahsetmistir.  Evliliginin
sorunlu bir evlilik oldugunu ve eski esinden
fiziksel, psikolojik siddet ve tecaviiz gibi
bircok kotii davramis deneyimledigini
belirtmistir. Eski esinin onu anal iligkiye
girme, iple baglama, yataga baglama gibi
bircok seye zorladigin1i ve sonrada onu
travesti bir bireyle aldattigini vurgulamistir.
Aldatma sonrasi terkedilen tarafin yine o
oldugunu da belirtmistir. A. ailesinin her
zaman asirt  korumact ve  baskict
oldugundan bahsetmistir. Ozellikle
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babasinin onun iizerinde hep bir kisitlama
yaptiginin ~ ve  her  zaman  onu
asagiladigindan bahsetmistir.
Bosanmasinin ardindan babasinin onu ‘ Sen
dulsun, keske kizim olmasaydi. Beni rezil
etme. Kendini erkeklere cinsel olarak
kullandirtma.” gibi sdylemlerle baski altina
aldigin1  vurgulamaktadir. Babasinin bu
tutumu  yiliziinden sosyal  hayatinin
neredeyse kalmadigini ve arkadaslariyla
bile disar1 ¢ikamadigimi vurgulamistir.
Ayrica son zamanlarda kadinlardan cok
erkeklerle daha iyi arkadasglik kurdugunu,
erkeklerin onu daha iyi anladigimi ifade
etmistir. Fakat babasinin bu baskic1 hali
yliziinden rahat rahat arkadaslariyla
goriisemedigini  belirtmistir.  Seanslarin
bazilarinda babasi ile ilgili koti, yikic1 ve
suclayict ciimleler kullanan A., bazi
seanslarda ise babasiyla ilgili daha 1limlh
konustugu gozlemlenmistir.

Egitim ve is hayati
Lise mezunu olan A., 0zel bir
sirkette  sekreter olarak is hayatina

atilmustir. Isini ¢ok sevdigini her seansta
dile getiren A., patronuyla arasinin ¢ok iyi
oldugunu ve isi sayesinde sosyal gevre
olusturdugundan, evden uzaklastigindan
bahsetmistir. Danisan ileriki donemlerde
disaridan acik 6gretime katilip bir boliim
okumay1 planladigini, Ingilizce dgrenmek
istedigini ve bilgisayar kursuna yazilip
kendini gelistirmek istedigini her seansta
dile getirmistir.

Damisanin zayif ve giiclii yonleri

Danisan neredeyse tiim iliskilerinde
giivensizlik yasadigini, insanlarin onun
hakkindaki diislincelerini fazla taktigini1 ve
insanlar tarafindan yanlis anlasilabilecek
olmaktan yogun endise duydugunu
belirtmis. Ayrica is hayatinda ve giinliik
rutininde yogun derece karar vermeye
calisirken hep bir kararsizlik yasadigindan
yakinmistir. Danigan bu yonlerinin onun
zaylf  yonleri oldugunu  belirtmistir.
Danisanin  giicli  yonlerini ise hirsl,
caligkan ve asla pes etmeyen biri olmasi
yoniinde siralamistir.
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Tam acisindan izlenimler

DSM 5 (APA, 2013)’e gore siirda
(borderline) kisilik bozuklugu tani kriterleri
maddeler halinde asagida verilmis ve
danisanin  yasantisiyla  iligkisi de
incelenmistir.
1. Ger¢ek ya da imgesel bir ayrlip
gidilmeden (terk edilmeden) kaginmak icin
c¢ilginca ¢aba gdsterme.
Danisanin eski esiyle yasadigi evliliginde
esinden fiziksel ve psikolojik siddet
gormesine ragmen esinden ayrilmadigi ve

ondan ayrilmaktan kacindig1
gozlemlenmistir.  Ayrica  bosandiktan
sonraki iligkilerinde de ayni durum

goriilmektedir. A.’nin iliskilerinde hep bir
tutarsizlik yasadigini ve iligkiye basladiktan
bir siire sonra ‘bu kisi bana gore degil’
diyerek, iligkilerine son verdigi
gozlemlenmistir. Bu durumun sebebi olarak
danisanin erken donem ‘ben’ gelisiminin
alakal1 oldugu ongoriilmektedir (Kernberg,
1985). Sonlanan iligkilerin bitisinde kesip
atarcasina bir yaklasimi olan A., aslinda bu
durumda yasanacak kaygiyla bas etme
olarak bu tutumu yansitiyor olmasi
yorumlanabilmektedir. McWilliams® a
(2011) gore bu tutum ‘ben’ zayifliginin bir
diger gostergesi yani bireyin yiiceltme
yetisinin eksik olmasidir.

2. Gozlinde asir1  bilylitme  (goklere
c¢ikarma) ve yerin dibine sokma uglari
arasinda gelip giden, tutarsiz ve gergin
kisilerarasi iliskiler Oriintiisii.

Danisanin giinliik yasaminda kisiler arasi

iligkilerinde  gerginlik ve tutarsizlik
goriilmektedir. Ayrica daniganin  bazi
seanslarda  babasindan  kotii  olarak

bahsederken, bazi seanslarda ise ona karsi
daha 1liml1 oldugu gézlemlenmistir.

3. Kimlik karmasasi: Belirgin ve stirekli,
tutarsiz bir benlik algis1 ya da kendilik
duyumu.

A’nin  hayatinda kendi benligi ve
yasantisiyla ilgili derin tutarsizligir oldugu
gozlemlenmistir.  Iliskilerde cinselligin
yasanmasina dayali kotli bir algisi olan
danisan, bazen ise tam tersi bir durumla
seanslara gelip, cok az tanidigi evli bireyle
goriistiiglinii de dile getirmistir.
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4. Duygudurumda belirgin bir tepkiselligin
olmasina baghh olarak duygulanimda
tutarsizlik (6rn. yogun donemsel disfori,
kolay kizma ya da genellikle birka¢ saat,
ancak seyrek olarak birka¢ giinden daha
uzun siiren bunalt1).

Danisanin  hayatinda  duygulaniminda
degisikliklerin oldugu gozlemlenmistir.
Bazen mutlu bir sekilde seanslara gelen
danisan, bazen ise tamamen hayattan
bunalmis bir sekilde seanslarda bulundugu
gozlemlenmistir.

5. Siiregen bir bosluk duygusu.

Danisanin devam eden bosluk duygusuna
sahip oldugu gozlemlenmistir. A. yasadig1
birgok iliskide ve kendi benliginde yogun
bir bosluk hissi oldugunu dile getirmistir.
Ozellikle bu bosluk hissinin danisanin
yakin iliskilerine de yansidig1
gozlemlenmektedir.

6. Uygunsuz, yogun bir 6fke ya da 6fkesini
denetlemekte giigliik ¢ekme (6rn. sik sik
kizginlik gdsterme, siirekli 6fkeli olma, sik
sik kavgaya karigma).

A. gilindelik yasaminda bazen ¢ok
sinirlendigini, hatta kiiciik olaylara karsi
bile bazen biiylik tepkiler verebildigini,
Ofkesini denetlemekte zorluk c¢ektigini
belirtiyor. Ozellikle annesine, babasina ve
0z kardesine ¢ok 6tke duydugunu belirtiyor.
Danisanin  bazen sinirlendiginde ve
iizlildiigiinde kendi kontroliinii kaybetmesi
ve Ofke nobetleri gecirmesi, bagirip
cagirmast  (Lieb, Zanarini, Schmabhl,
Linehan ve Bohus, 2004) ya da saldirgan
egilimler gostermesi  smirda  kisilik
bozuklugu  ozellikleri  arasinda  yer
almaktadir.

Seans siirecleri ve bilissel davramsci
teknikler

Danisanla toplamda 9  seans
yapilmistir.  Seanslar devam  ederken
Korona doneminin olmasiyla, danisanin 5
seanst  online  sekilde  yapilmustir.
Gortismelerde Beck’in  (2001) Bilissel
Davraniggr Terapi (BDT) kurami uygun
goriilmiistiir. Seanslarin ilk asamasinda
danisanla psikolog arasinda giiven ve
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samimiyete  dayali  terapotik  iligki
kurulmustur.
Seanslar siiresince danisanda olumsuz

otomatik diislincelerinin ve bu diisiincelerle

birlikte biligsel ¢arpitmalarinin da oldugu
saptanmistir. Asagidaki tabloda (Tablo1) bu
diisiinceler detayli bir bigimde sunulmustur.

Tablo 1 Seanslar siiresince danisanda analiz edilen olumsuz otomatik diisiinceler ve biligsel ¢carpitmalar

Seanslar

Olumsuz Otomatik Diisiince

Bilissel Carpitmalar

1

Is yerinde kendimi ifade etmeye
calisirsam, baskalar1 beni yanlis
anlayacak.

Falcilik

Tirnaklarimi yiyorum, kesin siz
de onlarin ¢irkin  oldugunu
diistinliyorsunuzdur. Onlan
gostermeye bile utaniyorum.

Zihin okuma

Biriyle cinsel iligki yasarsam yine
kotii hissedecegim.

Falcilik

Dul bir kadin olmak ¢ok zordur.
Erkekler bizi hep cinsel olarak

Asirt genelleme

gorlr.

5 Cocuksu bir fizige sahibim.

Etiketleme

Fakat

bizi sdylerse?

6 Yeni biriyle goriismeye bagladim.
aklimda
diistince... Ya biri gidip disarda

Felaketlestirme

hep aym

7 Sex ve erkekler beni iter, hig
sevmedigim seyler...

Asirt genelleme

8 Arkadasim benimle goriismek
istemedi, kesin benden utaniyor.

Zihin okuma

9 Yeni

tamistigim  kisi
bulusmak istedi, kesin beni cinsel
anlamda kullanacak.

gizli | Falcilik

Seanslarda danigana duygu, diisiince ve
davranigla ilgili psiko-egitim verilmis ve
modelle ilgili bilgilendirme yapilmigtir.
Alternatif duygu, negatif otomatik diislince
ve davranisla ilgili danisanla

sonunda Beier Ciimle Tamamlama testi
verilmis ve sonraki 2 seansta bu test
tizerinden konusulmustur. Test sonucunda
danisanda yogun olarak cinsellige dair
negatif otomatik diisiinceleri  oldugu

konusulmustur. Ayrica danisana seans gozlemlenmistir. Beier Climle Tamamlama
icerikleriyle ilgili ev ddevleri verilip, bu testi  yapilarak, damisanin  kolaylikla
O0devler sayesinde danisanin inang ve sOyleyemedigi diisiince, fantezi ve duygusal
negatif otomatik diisiincelerini catismalarini  0grenmeyi amaglanmigtir
yapilandirilmasi planlanmistir. Bunlarin (Weiner ve Greene, 2008). Ayrica danisana
yaninda danisanla birlikte seans sirasinda beceri  kazandirip, gilinliik yasamda
nefes ve gevseme hareketleri caligmalar uygulanmasi amaglanip, Linehan’in (1993)
yapilmis ve danisanin bu hareketleri giinliik diyalektik ~ davramiggr  yaklagimindan
rutinine eklemesi saglanmistir. Danisanin faydalanilmistir.

baz1 durumlar1 daha kolay kavrayabilmesi
i¢in seans siiresince metaforlar
kullanilmigtir. Ayrica danisana 2. Seans
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Formiilasyon

Danisanin formiilasyonuna
bakildiginda ise gecmis yasam
deneyimlerinin olusturdugu ‘ben giicsiiz
biriyim.’ cekirdek/ana inanci
bulunmaktadir. Bireyin ge¢gmis yasantisinda
babasindan isittigi ‘erkekler giivenilmezdir,

onlar seni cinsel anlamda kullanirlar.’
ifadeleri danisanin ara inanglarim1i da
etkilemistir.

A.’nin  formiilasyonu asagida belirtilen
sekilde goriilmektedir;

e Ana inanc¢ (cekirdek inanc): Ben
gii¢siiz birtyim.

e Ara inang;

1. Kural: Kimseyle cinsel bir iliski
yasamamaliyim.

2. Tutum: Cinsel iliski kotii bir seydir.

3. Varsayim: Eger biriyle cinsel bir iligki
yasarsam, gii¢siiz biri olacagim.

A- B- C Model

e Durum: 1 aydir konustugu birinin ona
bulusmay1 teklif etmesi.

e Negatif Otomatik Diisiince: Benimle
cinsel bir birliktelik kurmak istiyor, o
ylizden benimle  bulusmak istiyor.
Bulusursak herkese gidip cinsel bir
birliktelik kurdugumuzu sdyleyecek.

o Tepki;

1. Duygusal: Uziilme, mutsuzluk

2. Davramssal: iliskiyi bitirme

3. Fiziksel: Viicutta bir agirlik

Seanslarin Asamalarinin ve
Gelisimlerinin Degerlendirilmesi
Daniganla yapilan 1. Seansin

sonunda danisana bu seanslar bittiginde
nasil bir A. olmak istedigi sorulmus ve
danisanla  Dbirlikte amaglar listesi
olusturulmustur. Danigan gii¢lii, kendinden
emin ve kararli biri olmak istedigini
belirtmistir. Daha sonraki seanslarda ise bu
kavramlarin danisan i¢in ne anlam ifade
ettigi konusulmustur. Danisan kendini
gelistirirse  yani  ileriki  donemlerde
disaridan acik 6gretime katilip bir boliim
okursa, Ingilizce 6grenirse ve bilgisayar
kursuna yazilip kendini gelistirirse kendini
giiclii, kararlt ve daha emin hissedecegini
belirtmistir. Danisanin degisim istegi ve
farkindaliginin yiiksek oldugu
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gbzlemlenmistir. Ayrica seanslarin
ilerlemesine bakildiginda danisanin
hayatin1 gelisime actigin1 ve kendini bu
alanlarda gelistirmeye basladig1

gozlemlenmistir. Seanslarda oncelik olarak
giivenilirlik ve smirlarin iyi bir sekilde
belirlenmis olmast Onem arz etmistir
(Morrison, 2014).

Gelecek seanslar ve uzun donemli
amaclarin belirlenmesi

Danisanin  degisim  istegi  ve
farkindalig1 sayesinde kendini gelistirmesi
seanslar1 1yl yoOnde etkilemistir. Fakat
ilerleyen seanslarda danisanla birlikte,
danisanin var olan cinsellikle ilgili negatif
otomatik diisiinceleri lizerinde
yogunlagmasi planlanmistir. Buna ek olarak
bireye gore iliski ne demek, bir iligkide
neler olmali hakkinda konusulmasi da
planlanmistir. Son olarak, hayatindaki
sikintili donem yiiziinden destek almak
isteyen A.’nin simirda kisilik bozuklugu
belirtileri  olusturdugu godzlemlenmistir.
Gelecek yasaminda herhangi bir sorunla
karsilasabilecek olmasi, Ozellikle iliski
becerilerini gelistirememesi ve
duygulanimini diizenleyememesi mevcut
bulunan smirda kisilik  bozuklugunu
agirlagtiracagin1 ongdriilmiistiir (Zanarini,
Frankenburg, ReichSilk, Hudson ve
McSweeney 2007).

Tartisma, Sonuc ve Oneriler
Yapilan aragtirmalara bakildiginda,

borderline (smirda) kisilik bozuklugu
tedavisinde birgok yontem
kullanilmaktadir.  Bireysel ve  grup

psikoterapisi, biligsel davraniggr terapi,
sanat terapisi ve hipnoterapi gibi bir¢ok
yontem kullanilmaktadir. Bu yontemler

borderline (smirda) kisilik bozuklugu
tedavisinde kullanilacak temel
yaklasimlardan sayilmaktadir.
Psikofarmakolojik tedavi destegi,
borderline (simirda) kisilik bozuklugu
tanisina eslik eden bagka psikiyatrik
bozukluklar var oldugunda
kullanilmaktadir. Psikofarmakolojik
tedavide, bireylere antidepresanlar,
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antipsikotikler ~ya da  duygudurum
diizenleyiciler kullanilmaktadir (Sakarya ve
Cevik, 2017). Borderline (sinirda) kisilik
bozuklugu tedavisinde en temel tedavi
yontemi  uzun siireli  psikoterapidir.
Psikoterapi igeriginde danisanin duygu,
disiince, davranis ve  semptomlari
arasindaki baglantida iliski kurmak ve
daniganin  sahip  oldugu  bilingdist
anlamlarini kesfetmek bulunmaktir.
Tedavide ortaya konulan bir diger en
onemli konu ise kisinin terapiye Kkarsi
motivasyona sahip olmasidir. Danisanin
lyilesmeyi istemesi ve tedavi slirecine uyum
saglayabilmesi Onemlidir (Tiirk¢apar ve
Isik, 2000). Bu sunumda calisilan olguda
danisan. Tedaviyi ve iyilesmeyi istemis ve
tedavi siirecine uyum saglamaya ¢alismistir
ancak terapi siireci sonuna kadar birkag
davranissal degisikligin baslangicina kadar
gelinebilmistir. Danisanin tam anlamiyla
tyilik haline ulasabilmesi i¢in bir takim ek
yontemlerle devam edilmesinin ve dinamik
yaklagimlardan destek alimasinin
kazanimlar1 destekleyecegi ongoriilmiistiir.
Var olan vaka calismasinin, borderline
(smnirda) kisilik bozuklugu tedavisinde
biligsel davranig¢1 terapiyi uygulamakla
ilgilenen arastirmacilar i¢in iyi bir 0rnek
oldugu  diisiiniilmektedir. =~ Borderline
(sinirda) kisilik bozuklugu ile ilgili Klinik
caligmalarda psikofarmokolojik ve biligsel
davranisci psikoterapilerin ele alindig1 daha
detayli arastirmaya gerek vardir. Bu
alandaki arastirmacilara 151k tutmasi
baglaminda; bilissel davranisci
psikoterapilerin borderline (sinirda) kisilik
bozuklarinin tedavisindeki roliiniin
aragtirtlmasina gerek duyuldugunu
sOylemek miimkiin olacaktir.  Siiren
arastirmalara gore terapi segimine rehberlik
etmek i¢in kullanilabilecek yeni terapotik
hedeflerin ve bireysel farkliliklarin
belirlenmesine de yardimci olabilir ve bu
durumda klinisyenlerin de borderline
(smirda) kisilik bozuklugundaki
miidahaleleri, hedefleri islevsel yonde artig
kazanacaktir. Borderline (sinirda) kisilik
bozuklugunun sosyal ve bireysel sonuglari
g6z Oniinde bulunduruldugunda, bir takim
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onleyici  tekniklerin  gelistirilmesi  ve
giiclendirilmesi de ayni derecede &nemli
olacaktir.

Yazarlarin Katki Beyam
Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son

halini gordiiklerini/okuduklarini ve
onayladiklarini beyan ederler.
Cikar Catismas1 Beyam

Tim yazarlar, bu g¢alisma igin

herhangi bir ¢ikar c¢atismasi olmadigini
beyan etmektedir.
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Ozet

Bu ¢alismanin yapilma amaci alkol madde bagimlisi kisilerde biligsel davraniggr terapinin uygulanmasi incelenmesidir.
Caligmanin yontemi sistematik derlemedir. Herhangi bir dlgek veya saha ¢aligmasi kullanilmamigtir. Kullanilan ¢aligmalar
2016-2020 yillar1 arasinda olmakla birlikte yalnizca Tiirk¢e caligmalar kullanilmistir. Calismada kullanilan biligsel davranig¢t
terapi yaklasimi, bireyleri madde kullanmaya siiriikleyen olgulart tespit etmek ve kullanimdaki olumsuz davranis ve
diisiinceleri degistirmeyi hedefler. Bagimlilik bakimindan bireyi alkol madde kullanimina iten temel etkenleri ana hedef olarak
belirler ve kisinin iginde bulundugu bu olumsuz durumda, bireyin bu yola siiriiklenmesine etken olan kosular saptanir ve bu
durumu degistirmeye g¢aligir. Literatiir taramasi yapildiginda yapilan caligmalara bakildiginda bilissel davraniggr terapinin
tedavi noktasinda etkili oldugu goriilmiistiir. Yapilan caligmalar bu noktada birbirini destekler niteliktedir. Yapilan
caligmalarda, tedavide tek bir noktada farkli olgular gézlenmistir.. Calisma aym sekilde biligsel davranis¢i terapinin etkili
oldugunu ancak terapi sonrasi ilerleyen siirecte terapide kazanilan kazanimlarin zayifladigini ve yetersiz geldigini ifade
etmektedir. Tedavi sonrasi siirece farkli ¢alisma bu yonde degerlendirilmistir. Bu ¢alismadaki terapi yaklasimi hem bireysel
hem de grup terapisi seklinde uygulanilabilmektedir. Yaklasimin bu iki yoniide etkili oldugu sdylenmistir. Grup iginde olan
bireylerin birbirine benzer bagimlilik diizeyinde birbirlerine yakin olmalar1 etkili goriilmiistiir. Biligsel davraniggi terapi
bagimlilik konusunda grup terapilerinin &n planda oldugu yaklagimlardan biridir demek miimkiindiir. Ulkemizde bu tarz
calismalarin {izerinde daha fazla arastirma yapilmasi onerilmistir.

Anahtar Kelimeler: Alkol bagimliligi, madde bagimligi, biligsel davranisg1 terapi, grup terapi

A Systematic Review on The Use of Cognitive Behavioral Therapy For Alcohol
Substance Abuse

Abstract

The purpose of this study is to investigate the application of cognitive behavioral therapy in people addicted to alcohol and
substance abuse. The method of the study is systematic review. No scale or field studies were used. Turkish studies were used
only, although the studies used were between the years of 2016-2020. Dec. The cognitive behavioral therapy approach used in
the study aims to identify the phenomena that lead individuals to substance use and to change the negative behaviors and
thoughts in use. In terms of addiction, it determines the main factors that push an individual to alcohol substance use as the
main goal, and in this negative situation in which a person is in, the conditions that cause an individual to drift down this path
are identified and it tries to change this situation. When the literature review was conducted, it was seen that cognitive
behavioral therapy was effective at the point of treatment when looking at the studies. The studies carried out support each
other at this point. In the studies carried out, different cases have been observed at a single point in treatment. The study also
states that cognitive behavioral therapy is effective, but the gains gained in therapy are weakened and insufficient later on after
the therapy. Different studies have been evaluated in this direction for the post-treatment period. The therapeutic approach in
this study can be applied in the form of both individual and group therapy. It has been said that the approach is effective in
these two aspects. It was found that it is effective for individuals who are in a group to be close to each other at a similar level
of dependence. It is possible to say that cognitive behavioral therapy is one of the approaches in which group therapies are at
the forefront in addiction. It has been proposed to conduct more research on such studies in our country.

Keywords: Alcohol addiction, substance abuse, cognitive behavioral therapy, group therapy
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1.Giris

Amaci1 kullanicilara keyif verip
doyum saglamak ve bireylerin igsel
rahatsizliklarin1 gidermek olan tanimlanan
davranis veya benzer oriintiilere bagimlilik
denir. (Goodman, 1990). Alkol ve madde
bagimliligi, alkol  ve  maddelerin
olusumuyla ylizyillar Oncesinden
giiniimiize biiyiik bir sorun olarak gelmistir.
Uretimi, kullanim1 ve isleyisi farkli amaclar
icin kullanilmis olsa da giliniimiizde
tamamen kisisel zevk ve heyecanlar i¢in
kullanildigr  goriilmektedir.  Kokainin
1860’larda Wohler’in koka yapraklarindan
etmesiyle baslayan ve anestezik etkisinin
bulunmasiyla ilk kez bir ameliyatta
kullan1lmis olmasi gibi bir siirecle baslayip
glinlimiizde zararl etkilerinden keyif almak
icin kullanilan bir uyusturucu olmasi insan
hayatindaki en biiyiik degisimlerini goz
online sermektedir. Bu degisimler insan
hayatinin bu islerden para kazanmak,
giiclenmek isteyen giiclerin; ekonomik,
endiistriyel, toplumsal, kimya alanlar1 gibi
temel maddi sermayeleri yonetmek istemesi
ve bu maddelerin ham maddesi ve direkt
maddenin  kolay  ulagilabilir  olmasi
glinlimiiz diinyasinda kiiresel bir sorun
olarak karsimizda kendini gostermektedir.
KKTC’de yapilan 1000 kisinin katildigi
aragtirmada yetiskinlerin yasam boyu alkol
kullanma sikl1g1 %63,5 olarak bulunmugstur
(Cakict ve ark, 2019). Madde tedavisine
sadece ilacla tedavi edilebilir yaklagimi
sergilemek dogru olmamakla birlikte
bilimsel hi¢bir karsilik da bulmaz. Diger
insanlarin bagimliligi daha kolay ve basit
bir hastalik olarak algilamasina zemin
hazirlar ki; glinlimiizde insanlarin ulagim
kolayliginin yaninda hafife almasi diinya
tizerinde kullanim ¢oklugunu goézler dniine
sermektedir (Uzbay, 2009). Alkol ve madde
bagimhiligimin  remisyon ve  relaps
donemleri vardir. Yani bunlar diizelme ve
niiks donemleridir. Bu iki donem bagimli
bireylerin siireclerinde 6nemli rol oynayan
ve belirleyen iki donemdir. Bireyde fazla
relaps donemi olmasi tedavi siirecini de
etkiler. Alkol ve bagimlisinin remisyon
doneminde ne kadar uzun kalirsa
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uygulanacak BDT’nin bireysel veya grup
terapilerine ihtiyag duyulacaktir.
Bagimhilikta bu niikks  donemlerinin
azaltilmas1 ve direkt O6nlenmesi amaciyla
bazi modeller olusturulmustur. Bunlardan
birisi BDT 06zellikleri olan niiks 6nleme
modelidir (Witkiwitz, 2004). Ekolun temel

ozelliklerinden anlasilacagi gibi
degistirilmek ve devamliligt istenen
davranisin  bireylere yardimcit olmak

arzusuyla bilissel tekniklerle davranigsal
modelleri ayn1 anda bize sunan metottur.

2. Yontem
2.1. Arastirma Model

Yapilan bu c¢alismada sistematik
derleme yoOntemi kullanilmistir. Herhangi
bir saha  ¢alismast1  veya  Olgek
kullanilmamusgtir.

2.2. Tasarim

Bu arastirma siirecinde makalelerin
taranmasi ve sec¢ilmesi gibi tim detaylar
PRISMA (Sistematik Incelemeler ve Meta-
Analizler i¢in Tercih Edilen Raporlama
Ogeleri) yonergelerinden faydalanarak
stirdiiriilmistiir(Moher ve ark., 2009).

2.3. Literatiir Taramasi

Arastirma  siirecinde 2016-2020
yillar1 arasinda kesisen makaleler bulunup
kullanilmistir. Arastirma ile ilgili anahtar
kelimeler Google Akademik {iizerinden
taranmistir.  {lgili Tiirkce yaymlar ve
derleme makaleleri iizerinde arastirma
yapilmigtir. Calismada dahil etme ve
dislama kriterleri asagida verilmistir. Alkol
madde bagimliligi ve biligsel davraniseci
terapi ele alinarak caligma yapilmistir.
Demografik 6zellikler bakimindan herhangi
bir kisitlama yapilmamistir. Arastirmada
alkol madde bagimliligi ve biligsel
davranig¢1  terapi  baglami  digindaki
arastirmalar ~ dislanmistir.  Literatiirde
bulunan  ingilizce  kaynaklar  dahil
edilmemistir. BDT baglaminda igerik olan
bagimlilikla ~ anlamli  iligkisi ~ olan
calismalardan faydalanilmistir. Bireysel ve
grup temelli terapi dahil edilmistir. Yari
deneysel, deneysel ve gozden gecirme



MAS JAPS 8(3): 553-559, 2023

calismalari
taramasinda

dahil edilmistir. Litreratiir
kullanilan arama c¢esitleri

sekilde verilmistir (Sekil 1).

Arama terimleri ‘Ve’
baglaci ile birlestirildi:

Alkol
Bagimhhigi

Madde

‘Ve’ baglaci kullanildi

Arama terimleri ‘Ve’
baglaci ile

birlestirildi:

Bilissel Davranisc¢i

Sekil 1. incelemede kullanilan arama terimleri

Tablo 1. Dahil Etme ve Dislama Kriterleri

Terapi

Dahil Etme Kriterleri

Dislama Kriterleri

-Literatlir c¢alismas1  sonucunda alkol madde

bagimlilig ve biligsel davraniggi terapi (BDT)

-Yalnizca Tiirk¢e yayilarin kullanilmasi
-BDT bireysel ve grup temelli caligsmalar

-Alkol madde bagimliligi ve BDT nin disinda kalan
caligsmalar

-Tiirkge yayimlarin disinda kalan yayinlar

-Tam igerik olmayan calismalar

3. Bulgular

Aragtirma yalnizca Google
Akademik  veri taban1  kullanilarak
yapilmigtir.  Calismada alkol madde

bagimliligi ve biligsel davranig¢t terapi
bashgr ile toplam 4910 c¢alismaya
ulagilmistir. Bu ¢alismalardan 20 tanesi
incelenmistir. Konuya uygun olmayan ve
icerik  olarak  destekleyici  olmayan
calismalar diglanmistir. 3 tane kesisen
makale bulunmus olup degerlendirilmeye
almmigtir. Kesisen derlemelerin  hepsi
Tirkiye de yapilmistir. Ele alinan yari

995

deneysel calisma 2020 yilinda
yaymmlanmistir (Kayaoglu, 2020). Diger
deneysel calisma 2017 yilinda
yayimmlanmistir (Avet, 2017). 3. Calisma ise
2016 da yaymmlanmistir (Y1ldirim ve Siitgii,
2016). Ve gozden gecirme caligmasidir.
2021 yilinda yapilan ¢alismada sinirlama
mevcut degildir. 2017 yilindaki yapilan
calisma 18-65 yas grubunu incelemistir.
2016 yilindaki yapilan c¢alisma 24 kisi
iizerinde olup 18-24 yas grubu iizerinde
calismustir.
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Tablo 2. Cinsel Istismara Ugrayan Cocuklarda Oyun Terapisinin Kullanimi

Yazar/Yil/Ulke Arastirm Orneklem Olgekler Miidahale | Karsilastrma Grubu | Sonuclar
a Tasarim
|Algilanan Stres Olgegi BDT nin alkol
madde bagimliligi
IKayaoglu,2020 tizerinde etkili
Yar1 Deneysel 18-65 oldugu
goriilmiistiir.
Relaps, psiklojik
saglamlik,duygusal BDT in etksinin
diizenleme bagimlilar
Ave1,2017 Deneysel 18-24 giicligii,akilct {izerinde anlamli
Calisma olmayan inang ve bir diizelme
genel 6z yeterlilik N
Slcegi oldugu sonucuna
ulasildigt
goriilmiistiir.
IBu ¢aligmadal
[Bagimlilik giddet,alkol BDGTnin etkili
[bagimliligy,tssb Slgegi, oldugu bulgular
bulunmustur.
Yildirim&Siitcii,2016 BDGT ile &zgiil bir
(Gozden Geg:irme ilac tedavisi
(Caligmasi 18-65

I1k kesisim arastirmasi yar1 deneysel
bir ¢aligmadir. 18-24 yas arasi 30 kisinin
oldugu bir calismadir. Calismada
kullanilan o6l¢ek tiirii  Algilanan Stres
Olgegidir. Calismada BDT nin alkol madde
bagimliligi tizerinde anlamli bir etkisi
oldugu gorilmistir (Kayaoglu, 2020).
Ikinci kesisim makalesi bir deneysel
calismadir. Bu deneysel calisma 18-24 yas
arast bireylerin oldugu oOrneklem grubu
tizerinde calismistir ve ¢alismada BDT in
tedavisinin bagimlilar {izerinde anlamli bir
diizelme oldugu sonucuna ulasildig
goriilmiistiir.  Calismanin  Olgeklerine
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bakildiginda bunlar; Relaps, psikolojik
saglamlik, duygusal diizenleme giicliigii,
akilc1 olmayan inang ve genel 6z yeterlilik
Olcegidir (Avei, 2017). Son ¢alisma
sistematik bir gézden gegirme derlemesidir.
Calismada 18-65 yas arast bireyler ele
alimmistir. Calismanin 6lgekleri Bagimlilik
siddet, alkol bagimliligi, TSSB olcegidir.
Sonucunda BDGT’ nin etkili oldugu
bulgular bulunmustur (Yildirim and Siitci,
2016). Arastirmaya toplam 3 ¢alisma dahil
edilmistir. Sekil 2°de calismaya dahil edilen
calismalar PRISMA akis diyagrami
seklinde verilmistir.
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Veri tabanlari taramasi sonucunda
taranan ¢alismalar
(n=4910)

l

Diger kaynaklar araciligiyla bulunan

calismalar

(n=0)

Tekrarlayan calismalar ciktiktan sonra kalan
calismalar
(n= 20)

l

Taranan ¢alismalar
(n=20)

l

Tam metine ulasilan
calismalar
(n=3)

l

Calismaya dahil edilen
¢alismalar
(n=3)

l

Diglanan galismalar

Sekil 2. Calismanin PRISMA akis diyagrami

4. Tartisma

Yapilan bu sistematik derleme
calismasinda alkol madde bagimlist
bireylere biligsel davranige1 terapinin

kullanilmastyla alakali ¢alismalar taranmig
olup kullanilmistir. Calismada 2016-2020
yillar1 arasinda yayimlanan 3 calisma
kullanilmistir. Bunlar 3 tane kesisen
calismadir. Bu ¢alismalardan biri yar

957

— (n=17)
Tam metine ulasiimasina
— 3| ragmen cikartilan ¢galigmalar
(n=0)
deneysel, bir digeri deneysel calisma,
sonuncu ise bir gozden gecirme

caligmasidir. Kullanilan ¢alismalarin hepsi
Tiirkiye’de yaymlanmistir. Ele alinan ilk
calismada alkol madde bagimliligin
tedavisinde BDT nin etkin rol oynadigini
diisinmektedir. Ikinci calismada Avel
(2018) yaptig1 calismada yaptig1r yari
deneysel calismada BDT terapisi alan
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bagimlilarin tedavi gormeyen bireylere gore
madde kullanma egiliminin  azaldig
sonucuna  ulagsmistir. Son  calismada
BDT’nin tedavide etkin rol oynadigini
bunun yaninda grup terapisinin de olumlu
etkilerine ulagtigini gostermektedir.
Literatiire de bakildigt zaman BDT’nin
alkol madde bagimlilig1 iizerinde tedavisi
etkin ve olumludur. Yapilan bir ¢aligmada
da; bagimlilik tedavisinde BDT nin etkili
oldugu ancak uzun siire¢  olarak
bakildiginda kazanimlarin yetersiz
kaldigin1 belirtmistir (Larmier ve ark.,
1999). Tedavinin olumlu olmasi yine ortak
bir noktadir ancak siire¢ olarak bakildiginda

kalict  kazanimlarin =~ zayif  oldugunu
sOylemektedir. Bu 06rnek 3 kesigim
makalesinde BDT’nin etkin  olmasi

yoniinden ortak; siire¢ bakimindan elestirel
bir ¢alismadir. Bireysel ve grup terapisi
olarak bakildiginda grup terapisinin daha
etkili oldugu bazi calismalarda
savunulmustur (Senormanci ve ark., 2010).
Grup terapileri grubun dinamigi ve secilme

yonleri bakimmdan Onem arz edip
bireylerin  birbirlerini  izlemelerinden
kaynakl1 pozitif ~ gelisim oldugu

diistiniilmektedir. Agikyiirek (2008) yilinda
yaptig1 bir ¢alismada BDT nin dinamik ve
biyolojik ¢alismalara gore daha ¢ok tercih
edilip kullandigini s6ylemistir. Yapilan bazi
calismalarda da  bagimhlikta duygu
diizenlemenin 6nemli oldugu ve ¢ozliimil
noktasinda sorunlar yasandigi
vurgulanmigtir  (Vatan, 2016). Bunun
neticesinde duygu diizenlemeleri zayif olan
kisilerin kendi oto kontrolii olmayan kisiler
olarak tanimlanir ve bagimlilik tedavisinde
basarisizliga sebep oldugu belirtilmistir
(Axelrod ve ark., Sinha, 2011).

5. Sonug¢

Alkol madde bagimlilig1 gegmisten
bugiine biiylik bir sorun olarak gelmistir.
Etkisi giiniimiizde de agir sekilde devam
etmektedir. Maddelerin ulasilabilirliginin
kolaylasmasi, kimyasal, biyolojik,
fizyolojik etkilerinin degiserek devam
etmesi cocuklardan en iist kisma kadar
herkese zarar1 dokunmaktadir. Psikososyal
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etkenleri de c¢ok fazla ve Onemli
bulunmustur. Bulunulan ortamda madde
kullanimi1 ne kadar fazlaysa bireylerin
yatkinlig1 da fazla olacagi belirtilmistir.
Baz1  yerlerde kullanimlar tamamen
normallestirilmis olup zararlar1 goz ardi
edilmistir. Bu calismada alkol madde
bagimlis1 bireylerin bagimliliktan kurtarma
yoniinde BDT temelli tedavi {izerine
calisma yapilmistir. BDT’nin bagimlilik
iizerinde ki etkisine bakildiginda tedavi
yoniinden pozitif yonde geribildirim
vermek miimkiindiir. Bagimlilikta olusan
madde kullanim arzusu ve stresi temel
sorun olarak alarak istenmeyen davranis ve
olumsuz diisiinceleri yok etmeyi amaglayan

psikoterapi  yontemidir. Sadece birey
temelli olmayip grup terapisinde de
etkinliginin cok fazla oldugunu

sOyleyebiliriz. Terapi de temel ilke madde
kullanimina yonelten siirecleri tespit etmek,
hedef belirlemektir diyebiliriz. Bu noktada
uygunsuz diisiince ve davranisa ket vurma
ve yon degistirmeyi hedefler. Kullanilan
kesisim makalelerinin  sonuglarina da
bakildigt zaman BDT’ alkol madde
bagimlilig1 terapisinde net sekilde etkin rol
oynadig1 gozlemlenmistir. Bazi
calismalarda bir konuda farklilik var ki;
tedavi sonrasi siirecte kazanimlarin zayif
kaldig belirtilmistir. Bagimlilik noktasinda
iilkemizde daha fazla bilinglilik saglanmali
ve akademik a¢idan bu noktada fazla
calisma yapilmasi1 gerektigini géz oniinde
tutulmalidir.

Yazarlarin Katki Beyam

Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son
halini gordiiklerini/okuduklarini ve
onayladiklarin1 beyan ederler.

Cikar Catismas1 Beyam

Tiim yazarlar, bu ¢alisma i¢in
herhangi bir ¢ikar ¢atigmast olmadigini
beyan etmektedir.



MAS JAPS 8(3): 553-559, 2023

Kaynaklar

Acikyiirek, K., 2008. Gazi Universitesi Tip
Fakiiltesi Psikiyatri Klinigi Golbasi
Alkol

Servisi'nde, Yatarak Tedaviye Ik Kez ve
Tekrarlayan Kereler Bagvuran, Alkol
Bagimlis1 Erkek Hastalarin Bilissel
Modele Gore Karsilastirilmas.
Yayinlanmamis Uzmanlik Tezi. Ankara:
Gazi  Universitesi Tip  Fakiiltesi
Psikiyatri Anabilim Dal.

Avcy, E., 2018. Madde bagimlilig1 tedavisi
gormiis bireylerde biligssel davranisei
grup psikoterapisinin relaps egilimi
tizerindeki etkisinin sinanmasi.

Axelrod, S.R., Perepletchikova, F.,
Holtzman, K., Sinha, R. 2011. Emotion
regulation and substance use frequency
in women with substance dependence
and borderline personality disorder
receiving dialectical behavior therapy.
The American journal of Drug and
Alcohol Abuse, 37(1): 37-42.

Cakici, M., Babayigit, A., Karaaziz, M., Es,
A., 2019. KKTC'de eriskin bireylerde
psikoaktif madde kullaniminin
yayginhigi, risk etkenleri ve madde
kullanimina yonelik tutumlarin
incelenmesi. Anadolu Psikiyatri Dergisi,
20(3): 277 286.

Goodman, A. 1990. addiction: definition
and implications. British Journal of
Addiction, 85:1403-1410.

Kayaoglu, K. 2020. Alkol ve madde
kullanim bozuklugunda biligsel
davranisg1 model temelli psikoegitim

destekli miizigin stres, 6z yeterlilik ve
relaps diizeyine etkisi.

Larimer, E., Palmer, R., Marlatt, E. 1999.
Relapse prevention: An overview of
Marlatt's Cognitive behavioral Model.
Alcohol Research and Health, 23: 151-

160
Moher, D., Liberati, A., Tetzlaff, J.,
Altman, D.G. 2009. Prefferred

Reporting items For Systematic Reviews
and Meta-analyses: The PRISMA
Statement. Annals of Internal Medicine.

Senormanci, O., Konkan, R., Sungur, M.Z.
2010. internet Bagimliligi ve Bilissel
Davranig¢1 Terapisi. Psychiatry, 11: 261-
268.

Moher, D., Liberati, A., Tetzlaff, J.,
Altman, DG. 2009. Prefferred Reporting
ftems For Systematic Reviews and Meta-
analyses: The PRISMA Statement.
Annals of Internal Medicine.

Vatan, S. 2016. Bilissel Davranisci
Terapilerde Ugiincii Kusak Yaklagimlar.
Psikiyatride Giincel Yaklasimlar,
8(3), 190-203

Yildirnm, Z.E., Siitcii, S.T. 2016. Madde ile
iligkili bozukluklarin tedavisinde bilissel

davranmigc1  grup terapisi  etkililigi:
sistematik ~ bir  gdzden  gegirme.
Psikiyatride  Giincel  Yaklasimlar-

Current Approaches in Psychiatry, 8(Ek
1): 108-128.

Witkiewitz, K., Marlatt, G.A. 2004. Relapse
prevention for alcohol and drug
problems: That Was Zen, This is Tao.
American Psychologist, 59: 224-229.

Atif Sekli: Ilim, E., Karaaziz, M., 2023. Alkol Madde Bagimliligma Bilissel Davranis¢i
Terapinin Kullanilmas1 Uzerine Sistematik Bir Derleme. MAS Uygulamali Bilimler Dergisi,

8(3): 553-559.

DOI: http://dx.doi.org/10.5281/zenod0.8195405.

To Cite: Ilim, E., Karaaziz, M., 2023. A Systematic Review on The Use of Cognitive
Behavioral Therapy For Alcohol Substance Abuse. MAS Journal of Applied Sciences, 8(3):

553-559.

DOI: http://dx.doi.org/10.5281/zenod0.8195405.

559



MAS JAPS 8(3): 560-566, 2023

155N: 27575075
Masjaps.com

8 DOI: http://dx.doi.org/10.5281/zenodo.8197624
Arastirma Makalesi / Research Article

The Relationship Between Smoking Addiction and Depression in Family Physicians

Omer Faruk SUTLUOGLUY ™| Arzu AYRALER!®
1Giresun University, Faculty of Medicine, Department of Family Medicine, Giresun

*Sorumlu yazar (Corresponding author): omerfarukstl@gmail.com

Gelis Tarihi (Received): 21.04.2023 Kabul Tarihi (Accepted): 30.05.2023
Abstract

The main aim of this study was to evaluate the relationship between smoking addiction and depression in family
medicine practitioners. Within the scope of the main objective, it was tested whether there was a significant
difference between the smoking addiction levels and depression levels of family medicine practitioners and their
personal characteristics. A total of 128 family medicine practitioners participated in the study. Sociodemographic
form, Depression Scale and Fagerstrom Addiction Scale were used as measurement tools in the study. parametric
tests were used for the second sub-objective; correlation analysis was used for the third sub-objective. As a result
of the study, when the relationship between the Beck Depression Scale and Fagerstrom Addiction Scale of the
participants was examined, a low level significant relationship was found in the opposite direction. It was shown
to be higher in family smokers. As a result of the research, solution suggestions were made.

Keywords: Family physicians, smoking addiction, depression
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1. Introduction

The harmful effects of tobacco,
which is widely used in the world, on health
are known (Prijic, 2021). In addition to
psychological addiction, smoking is also
physiologically addictive due to a
component called nicotine (Howes et al.,
2020). A genome-wide meta-analysis has
shown that there is a global genetic overlap
with depression, schizophrenia, cognitive
functioning, insomnia, height, body mass
index and smoking, Brouwer et al.(2022).
Tobacco addiction leads to various health
problems, especially cardiovascular
diseases (Miinzel et al., 2020). In a study,
smoking was reported to be a risk factor for
depression (Wootton et al., 2020). Tobacco
use is common among physicians in Poland
(7.8%), Estonia (6.7%) and Spain (8.7%)
(Jankowski et al., 2019). Smoking is one of
the leading preventable causes of disease
and depression is interrelated as one of the
major risk factors for smoking (Jiménez-
Trevino etal., 2019). In this study, we aimed
to evaluate the relationship between
smoking dependence level and depression
frequency in family medicine practitioners.

2. Materials and Metods
Sample selection

This study is a cross-sectional,
descriptive and analytical study. The
population of the study consisted of 152
Family Medicine Practitioners working in
Giresun province. The population size was
determined as 128 with a 5% margin of
error at 99% confidence interval using
epiinfoStatCalc  (Centers for Disease
Control and Prevention) for studies with a
certain population size.

Assesment tools
Sociodemographic data form

All physicians who agreed to
participate in the study were given
sociodemographic data form consisting of
16 questions (age, gender, marital status,
specialty status, smoking status in the
family, smoking status with close friends,
number of years in family medicine, place
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of residence, smoking, duration of smoking,
age of starting smoking. The Beck
Depression Scale was developed by Beck
et al (Beck et al., 1962). In 1961 and its
validity and reliability test was conducted
by Hisli (1989). It is a scale that evaluates
the characteristic features and symptoms of
depression. Since its development, different
versions have emerged with various
updates. The inventory of the Beck
depression scale has the efficiency and
reliability that allows accurate diagnosis by
detecting both physical and emotional
depression. Based on this inventory,
questions are asked under a total of 21
headings and four options for each heading.
It is filled in by asking people to give the
answers according to themselves and
depression is classified according to the
score obtained. According to this scale, 0-9
points indicate normal level, 10-18 points
indicate mild depression, 19-29 points
indicate moderate depression, and 30-63
points determine the possibility of severe
depression. Fagerstrom Nicotine
Dependence Scale, was developed by Karl
O. Fagerstrom to determine the level of
physical dependence on cigarettes and
consists of six questions (Fagerstrom,
1978). As the level of dependence increases,
the score obtained from the test increases.
Those who score below 5 points are defined
as mild nicotine addicts, those who score 5
or 6 points are defined as moderate nicotine
addicts, and those who score 7 points and
above are defined as severe nicotine
addicts. The validity and reliability study of
the test in Turkish language was conducted
by Uysal et al. and Cronbach's alpha value
was found to be 0.56 (Uysal et al.,1978).

Statistical method

For the descriptive data of the study,
continuous variables were expressed as
mean (Mean), standard deviation (SD),
median (median) and categorical variables
were expressed as frequency (n) and
percentage (%). Histogram, Kolmogrov-
Smirnov or Shapiro-Wilks tests were used
to determine whether the continuous
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variables fit the normal distribution, and
Leven's t test was used to evaluate group
homogeneity. Student's t-test was used for
continuous variables that fit the distribution
and ANOVA was used for multiple groups
in the comparison of measurement results.
Mann-Whitney U test was used to analyze
variables that did not fit the distribution. In
cases where there was a statistical
difference in more than two groups, post-
hoc pairwise comparisons were performed
with Mann-Whitney U. Chi-square test (%)
was used to analyze categorical variables.
The relationships between the continuous
data of the patients and Beck Depression
Scale and Fagerstrom Addiction Scale
Score measurements were evaluated by
Spearman  non-parametric  correlation
analysis. In all analyses of the study, 5%
Type 1 error (p<0.05) was used as statistical
significance. Analyses were performed with
SPSS 26.0 (IBM) package program.

3. Results

Of the 128 Family Medicine
practitioners who volunteered to participate
in the study, 77(60.2%) were female and
51(39.8%) were male. Of the physicians
who participated in the study, 76 (59.4%)
resided in the city center, 49 (38.3%) in the
district, and 3 (2.3%) in towns and villages.
Of these physicians, 117 (91.4%) were
practicing general practitioners and 11
(8.6%) were working as  general
practitioners. Of the physicians, 103
(80.5%) were married and 25 (19.5%) were
single, and the mean number of years
working in family medicine was 8.49 =+
4.05. The mean age of the whole group was
41.44 + 7.95 years and the median age was
41 years. The mean age of female
participants was higher than that of male
participants (p:0.04, Table 1).

Table 1. Gender, age and other demographic data of the participants

n %
Gender
Female 77 60,2
Male 51 39,8
Marital Status
Married 103 80,5
Single 25 19,5
Specialization Status
General Practitioner 117 91,4
Specialist Family Physician 11 8,6
Place of Residence
Town-Village 3 2,3
District 49 38,3
City Center 76 59,4
Mean+SD Median p
Years of Family Medicine Practice 8,49+4,05 10,0 -
Age(Whole Group) 41,44 £7,95 41,0 0,04*
Male 39,02 + 7,55 38,0
Women 43,04 + 7,84 43,0

SS: Standard Deviation, n: Number, %: Percentage

A very low level insignificant correlation
was found between age, years of practice in
family medicine, duration of smoking, age
at initiation of smoking and Beck
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Depression Scale. When the relationship
between the Fagerstrom Addiction Scale
and the Beck Depression Scale was
analyzed, a very low level insignificant
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correlation was found with age, years of
practice in family medicine, duration of
smoking, and age at initiation of smoking,

while an inverse low level insignificant
correlation was found with age at initiation
of smoking (Table 2).

Table 2. The relationship between age, duration of employment in family medicine, duration of
smoking, and age of smoking initiation with Beck Depression Scale and Fagerstrom Addiction Scale

Beck Depression Scale Fagerstrom Addiction Scale
R p R p
Age 0,010 0,912 0,113 0,722
Duration of work in family | 0,056 0,528 -0,168 0,288
medicine (Years)
Duration of Cigarette Use (Years) | 0,030 0,817 0,106 0,506
Smoking Starting Age -0,038 0,765 -0,252 0,112

R: Correlation Coefficient, p: significance level

Of the study group, 43 (33.6%) were current
smokers, 22 (17.2%) were former smokers
and 63 (49.2%) were non-smokers. 71
(55.5%) of the physicians had a family
history of smoking and 95 (74.2%) had a
close circle of friends who smoked. Among
the physicians who were smokers or former
smokers, 53 (84.1%) had a history of trying
to quit and only 17 (27.0%) had a history of

receiving support. While 23 (18.0%) of the
study group had various chronic diseases, 3
(2.3%) had psychiatric diseases. The mean
Beck Depression scale of all participants
was 7.73+5.64 (median: 7.0), while the
mean Fagerstrom addiction scale of
smokers (n: 43) was 3.50+£2.12 (median:
3.5) (Table 3).

Table 3. Beck Depression Scale and Fagerstrom Addiction Scale Mean and Median Scores

Mean+SD Median
Beck Depression Scale (n:128) 7,73 £5,64 7,0
Fagerstrom Addiction Scale (n:43) | 3,50+2,12 3,5

SS: Standard Deviation, n: Number,

4. Discussion

Smoking is one of the most
important health problems in our country
and despite many measures taken to reduce
cigarette consumption, about one-third of
the Turkish population over the age of 15
(Ozer et al., 2018). When this study is
evaluated together with other studies, it is
seen that smoking rates in healthcare
workers are generally lower compared to
other studies (Ozer et al., 2018), Ozvurmaz
(2018). In the study conducted to calculate
the prevalence of smoking in our country,
when the group that smokes once in a while
is included The prevalence of smoking was
reported as 30.5% in the whole group,
15.7% in women and 46.1% in men (Ozer
et al,, 2018). In a study of 708 health
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workers in Palestine, 419 (59.2%) had never
smoked and 244 (34.5%) were current
smokers (Mizher et al.,2018). In Italy,
smoking prevalence among physicians
decreased by 45%.,In 2018, this rate
dropped to 11.5% from 20.8% in 2014.
(Minardi et al., 2021). In 2018, in Italy, the
"management of smoking general practice",
563 physicians were interviewed and only
10% of these physicians reported that they
were current smokers.40% had quit
smoking and 50% reported never having
smoked FIMMG(2018). Considering the
high level of awareness of physicians about
smoking, it may be considered to develop
different strategies to combat smoking
addiction in physicians. When we look at
the studies conducted in the past years, it is
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seen that smoking rates are lower today. In
a study conducted by Ozkurt et al. in Denizli
among health care workers at the faculty of
medicine, the smoking rate was 40%
(Ozkurt et al., 2000), while in a study
conducted by Tezcan et al. at Hacettepe
University, the smoking rates were 32.6-
66.2% among physicians, 40.3-68.6%
among nurses and 15.1% among medical
students (Tezcan and Yardim, 2003). In a
study conducted by Erbaycu et al. in 2004
on healthcare professionals working in
Izmir province, the prevalence of smoking
was 54.6% and this rate was 40.6% among
physicians (Erbaycu et al., 2004). In a study
conducted by Talay et al. in Istanbul, the
prevalence of smoking was found to be
49.3%. In this study, no difference was
found between occupational groups in
terms of smoking prevalence. In a study
conducted by Ozsoy et al. in 2021, the
prevalence of smoking was found to be
42.3% (Ozsoy and Kulu., 2021). We can
conclude that anti-smoking campaigns are
partially effective in our country, but the
fight against smoking should continue
unabated. While 33.8% of the physicians
participating in the study were found to be
smokers, 84% of them had tried to quit
smoking before. In this respect, we see that
most of the physicians want to quit
smoking, but they cannot get enough
support. It is clear that professional help for
smoking cessation among physicians
should be increased. Although the rate of
tobacco addiction in this study is lower than
other studies conducted in our country, it is
high compared to studies conducted in other
countries. Therefore, it is recommended that
a specific anti-smoking action plan should
be developed for each health institution. In
this study, no significant relationship was
found between smoking and depression.
According to the study conducted by
Yeltirik, a significant relationship was
found between smoking addiction and
depression level Yeltirik (2018). In a study
conducted with high school students in
Bursa province, a statistically significant
relationship was found between the
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addiction status and depression level of the
participants. In another study, a significant
and strong relationship was found between
depression, anxiety and stress perception
and smoking status (Oktay, 2023). In a
study conducted by Rujnan et al. with
smokers in Istanbul, a significant
relationship was found between smoking
addiction and depression (Rujnan et
al.,2019). These studies show that smoking
and depression often affect each other and
there is a positive relationship between
smoking and depression. However, since
there are many factors affecting smoking
and depression, a positive correlation may
not be found in all cases.

5. Conclusion

Today, tobacco addiction, especially
smoking, is seen as an important public
health problem. Cigarettes adversely affect
human health due to the many harmful
substances they contain. The most
important and addictive of these substances
is nicotine. Today, nicotine addiction is
considered as a psychiatric disease. In our
study, no significant relationship was found
between smoking addiction status and
depression levels of the participants.
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Ozet

Bu calismanin amaci Tiirk kiiltiiriniin 6nemli unsurlarindan biri olan kalip yargilarda 6ne ¢ikarilan niteliklerin
arastiritlmasidir. Tarihsel kokenleri gocebe bir yagsam tarzina dayanan Tiirk Halklarinin en 6nemli gecim
kaynaklarindan birisi tarim ve hayvanciliktir. Bu nedenle zirai faaliyetlerle iligkili olarak ortaya ¢ikan atasozleri,
kiiltiir ve iletisim perspektifinden Vygotsky'nin sosyokiiltiirel kurami 1siginda arastirilmistir. Atasozleri,
toplumlarin ¢aglar boyu yasamis oldugu, gozlem, deneyim ve aktarimlar sonucu kaliplagmis, 6z1i halk sézleridir.
Bu sozler g¢aglari asmasi, genis halk deneyimleri sonucu olugmasi nedeniyle, halk kiiltiiriniin 6nemli
bilesenlerinden birisi olarak kabul edilir. Bu nedenle Tiirk kiiltiiriinde yer alan ziraat anlayisinin izleri atasozleri
ve deyim gibi kalip yargilarda aranmigtir. Bu arastirma literatiirden iki yoniiyle ayrilmaktadir. Bunlardan birincisi
Tiirklerde ziraat anlayisina kiiltiirel perspektiften bakilmasi, ikincisi ise bu kiiltiirel unsurlarin davranig bilimleri,
tarihsel psikoloji ve iletisim sosyolojisi perspektifinden degerlendirilmesidir. Atasdzlerinin belirlenmesinde
amach Ol¢iit 6rnekleme ve literatiir tarama yontemlerinden, verilerin analizinde ise sosyokiiltiirel kuramdan
yararlanilmistir. Ulagtigimiz sonuglara gore Tiirk kiiltiiriinde, a¢ gozliiliik, tembellik, plansizlik, ihtiyatli olmama,
savurganlik gibi 6zellikler yerilmis; ¢caligkanlik, azim, kadirsinaslik, iyilik, samimiyet, kanaat, irade gibi 6zellikler
Oviilmiistiir. Ziraat baglaminda olusturulan atasoézleri igerisinde ayrimcilik ve toplumsal cinsiyet esitsizligi gibi
olumsuz aktarimlar da sozlIi kiiltiirel miras igerisinde mevcuttur.

Anahtar Kelimeler: Kiiltiirel ¢aligmalar, iletisim arastirmalari, folklor, tarim, sosyokiiltiirel kuram

Reflection of Agriculture and Agricultural Activities on Turkish Culture: Evaluation of
Stereotypes from the Perspective of Communication and Sociology of Culture

Abstract

The aim of this study is to investigate the features highlighted in stereotypes, which are one of the important
elements of Turkish culture. One of the most important livelihoods of the Turkic peoples, whose historical origins
are based on a nomadic lifestyle, is agriculture and animal husbandry. For this reason, proverbs that emerged in
relation to agricultural activities were investigated in the light of Vygotsky's sociocultural theory from the
perspective of culture and communication. Proverbs are concise folk words that societies have lived through the
ages, as a result of observations, experiences and transfers. These words are considered as one of the important
components of folk culture, as they go beyond the ages and are formed as a result of extensive folk experiences.
For this reason, the traces of the understanding of agriculture in Turkish culture have been sought in stereotypes
such as proverbs and idioms. This research differs from the literature in two aspects. The first of these is to look
at the understanding of agriculture in Turks from a cultural perspective, and the second is to evaluate these cultural
elements from the perspective of behavioral sciences, historical psychology and communication sociology.
Purposeful criterion sampling and literature review methods were used in the determination of proverbs, and
sociocultural theory was used in the analysis of the data. According to the results we have reached, features such
as greed, laziness, lack of planning, lack of prudence, and extravagance have been criticized in Turkish culture;
Features such as industriousness, perseverance, graciousness, kindness, sincerity, contentment, and will were
praised. In the proverbs created in the context of agriculture, negative transmissions such as discrimination and
gender inequality are also present in the oral cultural heritage.

Keywords: Cultural studies, communication studies, folklore, agriculture, sociocultural theory
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1. Giris

Tarim, temel insan ihtiyaclarinin
karsilanmas1 amaciyla dogal kaynaklarin
islenmesi ve satilmasidir (Tiirkiye Cevre
Vakfi Yayini, 1997). TUIK tanimma gore
tarim, topragt ve tohumu kullanarak,
bitkisel ve hayvansal iirlinler iiretmek ve bu
triinlerden daha degerli mamuller elde
etmek icin yapilan ekonomik faaliyetler
biitiiniidiir. Tarim, ekonomik bir faaliyet
olmasinin yani sira ayni zamanda sosyal,
bolgesel, kiiltiirel, ekolojik ve sagligin
korunmasi konusunda biiyiik 6nem tagiyan
toplumsal bir siiregtir (Tiirkiye Istatistik
Kurumu, 2008). Tarim sektorii, tarimsal
liretim yapmanin yan sira diger sektorlere
de katki saglamasi agisindan biiyiik 6nem
tasimaktadir. Insanlarin en 6nemli temel
gereksinmelerinin kargilanmasini saglayan
tartm  sektorii, Turklerin temel gegim
kaynaklarindan birisi olmast nedeniyle
ayrica Onemlidir. Altay ve Tiirkistan’da
yapilan arkeolojik arastirmalarin
sonuglarma gore, Tiirkler tarihin ¢ok eski
zamanlarindan itibaren tarim ve hayvancilik
ile ugrasmiglardir (Kaya, 2022). Nitekim
Tiirk kiiltiiriine iligkin ¢aligmalarda tarim ile
ilgili bir¢cok arastirma bulunmaktadir. Bu
konuda yapilan ilk ¢aligma N.A. Demgenko
tarafindan 2003 yilinda Gagauz Tiirkgesi ile
yayimlanan ‘“’Besarabya ve Ukrayna’'nin
giineyinde Gagauz ve Bulgarlarin tarimsal
aletleri’’ isimli arastirmadir (Atmaca,
2018). Anadolu’da Tirk tarimina iliskin
onemli kaynaklardan birisi de Umir
Daher’in 1970 yilinda Helksinki’de
yayimladigi Agricultura Anatolica adh
calismadir (Giil, 2004). Tiirk tarimu ile ilgili
(sosyokiiltiirel ~ baglamli)  arastirmalar
ekseriyatla tarim aletleri, isimleri, terim-
analizler (Gtil, 2004; Nadir ve Senel, 2008;
Hasan, 2011; Atmaca, 2018; Kaya, 2022),
siirde tarmmsal {riinler (Yavuz, 2007;
Korkmaz, 2021), ekiciligin gelisimi (Eren,
1979); tarim terimleri (Zieme, 1971, 1975,
1980, 1981); tarim etimolojisi (Krakow,
2001), lehge ve ag1z 6zelliklerine gore tarim
sozciikleri  (Cemal, 2015) iizerinedir.
Ozetleyecek olursak literatiirde Tiirklerde
tarim faaliyetlerinin sosyokiiltiirel
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ozelliklerine iliskin arastirmalar: faaliyet
yerleri, faaliyet bigimleri, kullanilan aletler,
alana iligkin etimolojik aragtirmalar, tarim
terimleri ve bu terimlerin dilbilimsel
ozellikleri iizerinedir. Literatlir sonuglarina
gore tarim faaliyetlerine iliskin
sosyokiiltiirel ~ arastirmalar  igerisinde
kiiltiirel 6zellikler ve iletisim baglamli bir
arastirmaya rastlanmamistir. Literatiirde
goriilen bu  eksikligin  doldurulmasi
amaciyla kiiltiir unsurlarindan atasozleri ve
kalip yargilar arastirmanin genel kapsamini
olusturmustur. Kalip yargilar, belirli bir
objeye ya da gruba iligkin bilgi bosluklarini
dolduran, bdylece onlar hakkinda karar
vermeyi kolaylastiran, Onceden
olusturulmus birtakim izlenimler, atiflar
biitlinii olarak zihnimizde olusturdugumuz
imgedir” (Goregenli, 2012). Nitekim bir
milletin S0z varliklari igerisinde
atasozlerinin en Onemli Ozellikleri, o
milletin geneli tarafindan kabul edilme,
halk dili ve kiiltiiriiniin kaniksanmig bir
parcasi haline gelmeleri, ifade bi¢imi olarak
halk dil, kiiltiir ve tislubunu agik ve etkili bir
bicimde yansitmalaridir (Ustiiner, 1989).
Atasdzleri, toplum tarafindan kaniksanmus,
kaliplasmig  6zlii  sozlerdir. Kelimeler
insanlarin  diislince araglaridir (Kaplan,
1989). O halde bir milletin biiyiik bir kism1
tarafindan kaniksanan kelimeler, o milletin
diisiince bigimi, biligsel yapist ve eyleme
bigimlerinin anlagilmasi agisindan oldukga
onemlidir. Nitekim (Ozbay ve Melanlioglu,
2009)’ na gore diisiincelerin gelismesini
saglayan temel unsur, kelimelerdir.
Buradan hareketle Tiirk Kiiltlirlinde yer
alan kalip yargilar: Dogadan edinilen
gozlemler, insan davranislari, karakteristik
ozellikler, genel kiiltiire yansiyan diisiinme,
eyleme bigimleri ve ayrimcilik igeren
olmak iizere bes kategoride incelenmistir.

2. Materyal ve Yontem

Bu arastirmada verilerin
toplanmasinda literatiir taramasi, 6rneklem
seciminde amagcli 6l¢iit 6rnekleme yontemi,
verilerin analizinde ise sosyokiiltiirel kuram
ilkeleri uygulanmigstir. Literatiir taramasi bir
konuya iliskin kaynak/dokiimanlarin tespit
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edilmesi, incelenmesi, tasnif ve analiz
edilmesidir (Gash, 1999). Arastirmaci
tarafindan belirlenen evrenden, evren
icerisinde arastirmanin amaglarina en
uygun Orneklemin se¢ilmesine amagh
ornekleme denilmektedir (Creswell, 2005).
Vygotsky (1985)’nin diisiince ve dil lizerine
yaptig1 arastirmalara gore dil bir diislinme
aracidir ve konusmanin Oncelikli gorevi

iletisimdir. Tamamiyla ben merkezci
(egosantrik) konusmalar bile sosyaldir
(Piaget, 1962). Vygotsky’ye  gore
diisiincenin  ve konusmanin  gelisimi
bireyselden toplumsala dogru degil,
toplumsaldan  bireysele  dogru  olur

(Vygotsky, 1985).

3. Bulgular

Atasozleri ve deyimler bir ulusun en
onemli s6z varliklar icerisinde yer alir. Bu
durumun nedeni kalip yargilarin, ¢ok eski
caglardan itibaren insanlarin tarihsel
birikimlerini, yasam tarzini, gelenek ve
goreneklerini bir arada bulundurmalaridir
(Akkus, 2020). Gegmisten giiniimiize uzun
deneyimler sonucu olusan, bir diistur olarak
kabul edilen, toplum tarafindan benimsenen
ve Ogilit niteligi tasiyan atasozleri, o
toplumun kiilttirel birikimini yansitan 6zli

sozlerdir  (Aksoy, 1991). Atasozleri
deyimlere  dayandirilan ve  toplum
tarafindan kaniksanan kalip ifadelerdir

(Batur, 2009). Bu sozleri énemli kilan en

onemli nokta ise toplumlarin kiiltiirel
mirasinin  sonraki  kusaklara aktarim
islevidir  (Cakmak, 2015). Buradan

hareketle ziraat-tarim alonolojisine dayanan
atasozleri igerik ve baglamlarina gore bes
kategoriye ayrilmistir. Bu atasozleri direk
gozlem, karakteristik nitelikleri  One
cikaran, davranig big¢imlerini ifade eden,
genel kiiltiirel nitelikleri ortaya koyan ve
ayrimcilik igeren olmak {izere ¢alisma

amagclari dogrultusunda kategorize
edilmistir.
3.1. Doga gozlemleri sonucu olusan
atasozleri

Agag yas iken egilir.

Alaca kegiyi goren ici dolu yag sanir.
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Agag, meyvesi olunca bagini asagi salar.
Agactan masa olmaz.

Ar bal alacak cigegi bilir.

Kork aprilin besinden 6kiizii ayirir esinden.
(April=Nisan)

Arinin evini yikan baliin tadidir.

Agzinda bal olan arinin kuyrugunda ignesi
vardir.

Azot dallandirir, fosfor doéllendirir, potas
ballandirir.

Bir koyundan iki post ¢cikmaz.

Bir agagta giil de biter diken de.

Gok aglamayinca yer giilmez.

Saglik, mutluluk ve basar1; bir yudum stittiir
anahtari.

Orman altinda mera yesildir kolay solmaz,
yilizde on bes meyilli meradan tarla olmaz.
Mart yagmuru glimiis, nisan Yagmuru
altindir.

Cobansiz koyunu kurt kapar.

3.2. Doga ve insan karakteri baglaminda
olusan atasozleri

Esek oliir semeri kalir, insan Oliir
eseri kalir.
Tavsani tazi tutar, calimi avci atar.
Dar1 unundan baklava. Incir agacindan
oklava olmaz.
Her agacin meyvesi olmaz.
Meyveli agaci taslarlar.
Aptaldan pasa, tahtadan masa olmaz.
Riizgar eken, firtina biger.
GOzl danede olan kusun, ayagi tuzaktan
kurtulmaz.
Sahin sinek avlamaz.
Kotii kopek siiriiye kurt getirir.
Ak koyunun kara kuzusu da olur.
Hi¢ coban koyunu giider miydi dagda,
olmasaydi gozii siit, yogurt ve yagda.
Keci gibi inatgi.
Gonilstiz kopek av avlamaz.
Uziim iiziime baka baka kararir.
Insanm alacas1 icine, hayvanmn alacasi
disina.
Ulu ¢amlar firtinali diyarlarda yetisir.
Aslan aghiga katlanir da kd&peklerin
etrafinda dolastig1 lese tenezziil etmez.

Yabandan alma diiveyi,
bogay1.

gotiiriir  gider
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Cobanin gonlii olursa, tekeden siit ¢ikarir.
Cok yaprak az meyve bu doganin yasasi,
cok s0z az ig, bu da insanin hatasi.
Ciftginin  karnim1  yarmuslar, kirk tane
gelecek yil ¢ikmus.

Dam baginda saksagan, vur beline kazmay1.
Al elmaya tas atan ¢ok olur.

Katrandan olmaz seker, olsa da cinsine
ceker.

Tomurcuk derdinde olmayan aga¢ odundur.
Olmiis esek kurttan korkmaz.

3.3. Doga ve davrams bicimleri acisindan
atasozleri

At at oluncaya kadar sahibi mat olur.

Alet isler el Oviiniir.

Cift¢inin ambar1 sabaninin ucundadir.

Gole su gelinceye kadar kurbaganin gozii

patlar.

Ek tohumun hasmi, c¢ekme yiyecek
kaygisini.

Arpa eken bugday bigmez.

Kuru sogiitten diidiik ¢ikmaz.

Zemheride yogurt isteyen cebinde inek
tasir.

El el ile, degirmen yel ile.

Kopek ile yatan pire ile kalkar. (itle yatan
bitle kalkar).

Karincadan ibret al, yazdan kis1 hazirla.
Deveyi yardan (hendekten) atlatan bir tutam
ottur.

Ekini isleyen ekmegi disler.

Bayirda bagini, evinde sagimi, bahcende
arini eksik etme.

Agustosta golge kovan zemheride karnin
ovar.

Ayni gokte ugarlar ama, karganin diinyasi
baska, sahinin diinyas1 bagkadir.

3.4. Doga ve genel Kiiltiir acisindan
atasozleri

Asil azmaz bal kokmaz, kokarsa yag
kokar onun da asli ayran.
Aptal ata binince bey; salgam asa girince
yag oldum sanir.
Agac, cicek ve yesillik medeniyet demektir.
Asini, esini, igini bil.
Bakarsan bag bakmazsan dag olur.
Bu giinkii tavuk, yarinki kazdan iyidir.
Degirmen iki tastan, muhabbet iki bastan.
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Denizdeki bin baliktan tavadaki bir balik
daha iyidir.

Yas kesen bas keser.

Tarlada izi olmayanin harmanda yiizi
olmaz.

Sakla samani, gelir zamani.

Tohum ek vermezse toprak utansin.

Okiiz 61dii ortaklik bitti.

Bitli bugdayin-baklanin kor alicist olur.
Komsunun sipasi tay gibi, anasi kizina ay
gibi.

Kirpi yavrusunu pamugum diye severmis.
Kavak gibi agaclar dondi igdeye, gecti
Bor’un pazari siir esegini Nigde’ye.

Iki karpuz bir koltuga s1igmaz.

3.5. Doga, toplumsal cinsiyet ve
ayrimcilik iliskileri acisindan atasozleri
Agustosta ekilen daridan, kocasindan sonra
kalkan karidan, ogul vermeyen aridan ve
haram kazanilan saridan (altindan) hayir
gelmez.

At, avrat ve silah erkegin namusudur.

Ata da soy gerek ite de.

4. Sonuclar

Bu c¢alismada zirai faaliyetlerin
etkisiyle olusan Tiirk atasozleri, kiiltiir ve
iletisim  perspektifinden, Vygotsky'nin
sosyokiiltiirel kurami 15181nda
arastirilmistir.  Tirk toplumunun Snemli
gecim kaynaklarindan birisi olan tarim

faaliyetleri baglaminda olusturulan
atasozleri, bes farkl kategoride
incelenmistir. Bunlardan birincisi

ziraatgilikte doga gozlemleri sonucunda
edinilen tecriibeler sonucu olusturulan
atasozleridir. Bunlar: Agactan masa olmaz,
bir koyundan iki post ¢ikmaz, gok
aglamayinca yer giilmez, ¢obansiz koyunu
kurt kapar gibi direk gozleme dayali
ifadelerdir. Bu atasozlerinde ger¢ek ve
mecazi anlamlar birlikte kullanilmistir.
Ziraat konulu atasézlerinin incelendigi
ikinci kategorisi ise Tiirk kiiltlirlinde insan
karakterinin nasil, ne sekilde ve hangi
ozellikleri ile one c¢iktigi; olumlu ve
olumsuz nitelikleri ifade eden (karakteristik
ozellikler baglaminda olusturulan)
atasozleridir. Bunlar: Aptaldan Pasa,
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tahtadan masa olmaz, riizgar eken, firtina
bicer, gozli danede olan kusun, ayagi
tuzaktan kurtulmaz, kotii kopek siiriiye kurt
getirir, kec¢i gibi inat¢1, insanin alacasi igine,
hayvanin alacasi disina, ulu camlar firtinal
diyarlarda yetisir, aslan acliga katlanir da
kopeklerin etrafinda dolastigi lese tenezziil
etmez, yabandan alma diiveyi, gotiiriir gider
bogay1 gibi atasozleridir. Bu atasozlerinde
onur, bilgelik, iyi niyet gibi insani erdemler,
doga gozlemleri ile iligkilendirilerek
oviilirken; Olclili  olmamak, dengeyi
korumamak, cevreye zarar vermek, gibi
nitelikler yerilmistir. Atas6zlerinin iigiinci
baglami ise doga ve insan davranislari
arasindaki iliskilerdir. Bu baglamda dikkat
ceken atasdzleri: Uziim iiziime baka baka
kararir, gole su gelinceye kadar kurbaganin
gbzl patlar, ek tohumun hasini, ¢ekme
yiyecek kaygisini, arpa eken bugday

bicmez, itle yatan bitle kalkar gibi
atasozleridir.  Bu  atasozleri, insan
iliskilerinin  belirlenmesi, sosyokiiltiirel

yapit ve davranis bigimlerinin analizi
acisindan oldukca onemlidir. Bu baglamda
ortaya ¢ikan atasozlerine gore Tirk
kiiltiirinde ¢aliskanlik, emek, azim gibi
Ozellikler Oviilmiis; kotii arkadas secimi,
plansizlik, savurganlik, tembellik gibi
nitelikler yerilmistir. Ornegin yabandan
alma diiveyi, c¢eker gotiiriir bogay1
atasoziinde, ogluna kiz alirken kendi
memleketinden al, aksi halde sonu hiisran
olur mesaji verilmistir. Evlilik gibi cok
onemli iligkilerin kurulmasi, refah igin
tavsiye edilen oOgiitler, insan iligkilerinde
huzur ve sikintilara neden olabilecek
durumlarin atasozlerinde yer almasi, sozli
kiltir  unsurlarmin ~ Oonemini  agikga
gostermektedir.  Arastirmanin  dordiinci
baglami, genel Kkiiltiirel nitelikleri ifade
eden atasozleridir. Bu atasozleri: Asil
azmaz bal kokmaz, kokarsa yag kokar onun
da asli ayrandir, bitli bugdayin-baklanin kor
alicis1 olur, bir koltukta iki karpuz taginmaz,
yas kesen bas keser, sakla samani gelir
zamani, tarlada izi olmayanin harmanda
ylizii olmaz, asini, esini, igini bil gibi
atasozleridir. Bu kategoriye gore Tiirk
kiiltiirlinde azginlik, dogaya zarar vermek,
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tembellik gibi Ozellikler yerilmis; ihtiyath
olmak, asa, ese ve ise deger vermek,
kadirsinashik gibi ozellikler Gviilmistiir.
Aragtirmanin  son baglami, toplumsal
cinsiyet ve ayrimcilik igeren atasozleridir.
Bunlar:  Agustos’ta  ekilen daridan,
kocasindan sonra kalkan karidan, ogul
vermeyen aridan ve haram kazanilan
saridan (altindan) hayir gelmez, at, avrat ve
silah erkegin namusudur, ata da soy gerek
ite de gibi atasozleridir. Bu kategoriye gore
Tirk kiiltiirinde erkege kiyasla kadin
cinsiyetinin ikincil bir sekilde
konumlandirilmasi ve soy bagma gore
ayrimcilik yapilmasi dikkat ¢ekmektedir.
Vygotsky sosyokiiltiirel kuramina gore,
biligsel gelisimin iizerinde etkili olan en
Oonemli unsurlar kiiltiir, cevre ve dildir. Bu
noktada esek olir semeri kalir, insan Oliir
eseri kalir, bayirda bagini, evinde sagimi,
bah¢ende armi eksik etme, sakla samani
gelir zamani, agini, esini, isini bil, bakarsan
bag bakmazsan dag olur gibi atasdzlerinin

aktarimi, olumlu niteliklerin  aktarimi
acisindan ne kadar kiymetli iseas;
Agustos’ta ekilen daridan, kocasindan

sonra kalkan karidan, ogul vermeyen aridan
(kocasindan sonra kalkan karidan hayir
gelmez)  gibi  olumsuz  ogretilerin
aktarilmast  acisindan bir o  kadar
diisiindiiriiciidiir. Sosyokiiltiirel kuramdan
hareketle Tirk  tarim  kiiltiirtiniin
atasozlerine, atasozlerinin ise genel kiiltiirel
Ozelliklere sirayet etmesi, arastirmanin
temel  motivasyonunu  olusturmustur.
Nitekim arastirma sonuglari bu yaklasimi
dogrulamistir. Calismanin kiiltiir ve iletisim
perspektifinden  atasdzlerinin  Gnemine
dikkat c¢ektigi diisliniilmektedir. Ayrica
sozli kiiltiirel trtinler olumlu katkilarinin
yani sira olumsuz mesajlar igermektedir.
Olumsuz kalip yargilarin gelecek nesillere
aktarilmamas1 i¢in alinabilecek Onlemler
nelerdir? Olumsuz, ayrimci ve temel insani
erdemlere uygun olmayan kalip yargilar
sozlii kiltirden nasil arindirilabilir? Bu
sorularin arastirilmasinin, ilgili literatiir ve
sonraki arastirmacilar i¢in faydali olacagi
distiniilmektedir.
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Ozet

Misir ve diger tahillara gore suyu daha etkili kullanma yetenegine sahip olan sorgumun, ot verimi kurak
sartlarda dahi yiiksektir. Bitki hem besinsel olarak hem de sahip oldugu yiiksek diizeyde fenolik bilesikler ile
hayvan sagligi, verimi ve kalitesi agisindan 6nem teskil etmektedir. Bu ¢alismada, farkli sorgum x sudan otu melezi
(Sorghum bicolor x Sorghum sudanense Stapf. “SS”, G6zde-80, Aneto ve Nutri honey) ¢esitlerinin kaba yem
kalitesinin belirlenmesi amaglanmistir. Calisma Bilecik ekolojik kosullarinda ikinci {irlin olarak 2020 yilinda
yiriitiilmiistir. Deneme Tesadiif Bloklar1 Deneme Desenine gore 3 tekerriirlii olarak kurulmustur. Arastirma
sonuglarina gore, en yiiksek ham protein orant %9.82 ile Aneto ve %10.19 ile G6zde-80 ¢esitlerinde olmustur.
ADF ve NDF oranlar sirastyla %39.09-41.57 ve %61.60-65.58 arasinda degismistir. En yiiksek KT %0.68 ile
Aneto, en diisiik ise %0.59 ile Nutri honey ¢esidinde olmustur. SS melezlerinin, TF, TFLV ve DPPH igerikleri
sirastyla 14.35-20.03 mg GA g, 1.25-1.75 mg QE g* ve %25.46-31.75 arasinda degismistir. Sonug olarak tiim
cesitler Bilecik ekolojik kosullarinda ikinci iirlin olarak kaba yem kalitesi agisindan ayni performansi
gostermislerdir.

Anahtar Kelimeler: Bilecik, ikinci {iriin, kaba yem, kalite, sorgum % sudanotu melezi

Roughage Quality of Second Crop Sorghum-Sudangrass Hybrids Sorghum bicolor x
Sorghum sudanense Stapf.) Growing on Bilecik Ecological Condition

Abstract

Sorghum, which has the ability to use water more effectively than corn and other cereals, can have high foarge
yield even in arid conditions. The plant is important both nutritionally and with its high level of phenolic
compounds in terms of animal health, yield and quality. In this study, it was aimed to determine the roughage
quality of different sorghum x sudan grass hybrid (Sorghum bicolor x Sorghum sudanense Stapf. “SS”, Gézde-80,
Aneto and Nutri honey) cultivars. The study was carried out in Bilecik ecological conditions as a second product
in 2020. According to the results, the highest crude protein content was found in Aneto with 9.82% and G6zde-80
with 10.19%. The ADF and NDF ratios varied between 39.09-41.57% and 61.60-65.58%, respectively. The highest
CT was in Aneto with 0.68%, and the lowest in Nutri honey with 0.59%. The TP, TF and DPPH contents of the
SS hybrids varied between 14.35-20.03 mg GA g%, 1.25-1.75 mg QE g* and 25.46-31.75%, respectively. As a
result, all varieties showed the same performance in Bilecik ecological conditions in terms of roughage quality as
the second product.

Keywords: Bilecik, second crop, roughage, quality, sorghum x sudan grass hybrid
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1. Giris
Sorgum  (Sorghum  bicolor L)
diinyanin ~ farkli  iklim  bdlgelerinde

yetistirilen, genetik c¢esitliligi fazla olan
onemli bir gida, yem ve endiistri bitkisidir.
Ayrica stres faktorlerinin fazla oldugu
yerlerde ve diisik maliyetli tarimin
yapildig1 bolgelerde sorgum iiretimi basarili
bir sekilde yapilmaktadir (Rooney, 2004,
Zulfigar ve Asim, 2002; Kimber, 2000;
Rooney, 2001; Woods, 2001; Murty ve
Kumar, 1995; Doggett, 1998; House, 1985).
Diisiik yagis alan bolgelerde kolaylikla
yetistirilmesinin  yam1 sira su fazlalig
dolayistyla bir¢ok bitkinin yetistiriciliginde
gliclik c¢ekilen arazilerde fotosentetik
etkinligi ve mineral maddeleri yiiksek
seviyede kullanabildiginden dolay1 iiretimi
rahatlikla yapilabilmektedir (Gosse, 1995;
Woods ve ark., 1995). Diinya’da 45° kuzey
ve 40° giliney paralelleri arasinda sorgum
tarimi yapilmakta olup, deniz seviyesinden
3000 m’ye kadar olan yiikseltilerde
rahatlikla yetistirilebilmektedir (Grenier ve
ark., 2000; Kimber, 2000). Sorgumdan
diger tahillar ve misira kiyasla kurak sartlar
altinda dahi Onemli dlglide verim
alinabildigi kaydedilmistir. (Bean ve ark.,
2002; Sanchez ve ark., 2002;). Suyun kisith
oldugu sartlarda gévdesinin uzun siire yesil
kalmasi sayesinde sorgumdan daha yiiksek
verim alinabilmektedir (Kardes, 2015).
Sorgum ve sorgum X sudanotu melezleri
kok yapilar1 sebebiyle suyu etkin bir
bicimde kullanarak, bol miktarda yaprak
olusturabilir.  Birim alandan yiiksek

miktarda sindirilebilir besin maddesi iireten
sorghum ve sorgum x sudanotu melezleri bu
sebepten dolay1 hem silajlik hem de yesil
veya kuru ot olarak  rahatliklar
kullanilabilir. Stres faktorlerine karsi
dayanakli olmasi, hastalik ve zararlilara
kars1 direnc¢li olmasi, bigimden sonra hizl
bir sekilde biiylimesi gibi nedenlerle misira
alternatif bir bitki olarak ©6n plana
cikmaktadir. Sorgum yalnizca besinsel
olarak degil, sahip oldugu yiiksek diizeyde
cesitli fenolik bilesikler ile kullanilabilecek
destek iriindlir. Sorgumlarda yiiksek
seviyelerde poliflavanoller
(prosiyanidinler), antosiyaninler, fenolik
asitler ve diger antioksidan bilesikler
bulunmaktadir. Bu ¢alismada farkli sorgum
X sudan otu melezi (Sorghum bicolor x
Sorghum  sudanense  Stapf.  “SS”)
cesitlerinin yem Kkalitesinin belirlenmesi
amaglanmstir.

2. Materyal ve Yontem

Calismada materyal olarak Goézde-
80, Aneto ve Nutri honey olmak iizere 3
adet sorgum x sudan otu melezi (Sorghum
bicolor x Sorghum sudanense Stapf. “SS”)
kullanilmistir. Deneme 2020 yilinda ikinci
iriin olarak Bilecik ekolojik kosullarinda
ylritilmistir. Bilecik ilinin uzun yillar
sicaklik ortalamast 19.8°C iken 2020
yilinda 21.2°C olmustur. ilin uzun yillar
toplam yagis miktar1 89.8 mm, deneme yili
vejetasyon doneminde ise 50.8 mm
olmustur (Tablo 1).

Tablo 1. Bilecik ili uzun yillar ile 2020 y1il1 vejetasyon donemine ait iklim verileri

Aylar Sicaklik (°C) Yagis (mm) Nem (%)

Uzun yillar 2020 Uzun yillar 2020 Uzun yillar 2020
Temmuz 234 22.9 16.0 1.2 60.3 63.2
Agustos 235 23.3 11.2 6.5 62.0 57.7
Eyliil 18.5 21.4 22.5 8.0 61.0 65.2
Ekim 13.9 17.1 40.1 35.1 69.0 66.6
Ortalama 19.8 21.2 63.1 63.2
Toplam 89.8 50.8

Deneme alanindan alinan topragin Topragin fosfor igerigi 22.22 kg/da,

biinyesi killi tinl, pH’s1 hafif alkali (7.75),
kire¢ oranmi orta seviyede (%6.34) ve tuz
icerigi (%0.043) hafif olarak belirlenmistir.
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potasyum igerigi 69.9 kg/da, organik madde
miktari ise %2.12 olarak tespit edilmistir.
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Calisma  Tesadif Bloklart  Deneme
Desenine gore 3 tekrarli olarak uyarlanmig
ve 03.07.2020 tarihinde kurulmustur.
Parsellerin boyutlar1 5 m x 2.8 m =14 m?
olarak belirlenmis olup, sira aras1 70 cm,
sira lizeri mesafe ise 8-10 cm olarak
ayarlanmis ve ekim elle yapilmistir.
Tohumluk oram1 2.0 kg/da olarak
ayarlanmigtir. Gtibreleme islemi ekimle
birlikte (8 kg P20s gelecek sekilde DAP) ve
bitkilerin 50-60 cm olduklarinda (Toplam
10 kg/da N, iire %46 N) uygulanmistir
(Baytekin ve ark.,1991; Geren, 2000).
Sulama bitkilerin ¢ikisina kadar
yagmurlama, daha sonrasinda ise damlama
ile gergeklestirilmistir. Vejatasyon donemi
bitkilere 2 kez el c¢apasi yapilmistir. Bu
sayede hem yabanci otlarla miicadele hem
de Dbogaz doldurma islemi yapilmistir.
Bitkilerde hasat hamur olum doneminde
(Iptas, 1993; Geren, 2000) yapilmistir.
Hasat edilen SS melezleri 6rneklerinden
alian yesil ot 6rnekleri sabit 60°C’de sabit
agirhiga gelinceye kadar kurutulmus, daha
sonra degirmende (1 mm elek ¢apina sahip)
ogiitiilerek analize hazir hale getirilmistir.

2.1. Ham protein, asit deterjanda
coziinmeyen lif, notr deterjanda
¢oziinmeyen lif ve mineral madde analizi

Orneklerin ham protein (HPO), Asit
Deterjanda Coziinmeyen Lif (ADF), Notr
Deterjanda Coziinmeyen Lif (NDF),
potasyum (K), kalsiyum (Ca), magnezyum
(Mg) ve fosfor (P) igerikler igerikleri Near
Infrared Reflectance Spectroscopy (Foss
6500) cihaziyla IC-0904FE paket programi
kullanilarak belirlenmistir.

2.2. Kondanse tanen analizi

Ogiitiilmiis 6rneklerden 0.01 gr
tartilarak 1siya dayanikli deney tiipiine
konulmus ve {izerine 6 ml tanen ¢ozeltisi
eklenerek vortex yardimi ile karigtirilmistir.
1 saat kaynar suda bekletilen Ornekler
kaynar sudan c¢ikarilip hizli bir sekilde
sogutulduktan sonra spektrofotometrede
550 nm' de absorbans degerinde
okunmustur (Bate-Smith,1975). Kondanse
tanen asagidaki  formiil araciligiyla
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hesaplanmistir. Absorbans (550 nm x 156,5
x seyreltme faktoril) / Kuru agirlik (%).

2.3. Toplam fenolik madde

Toplam fenolik madde igerigi i¢in
bitki numunelerinden 1 g alinip {izerine 10
ml %1 HCI igeren Metanol eklenip ve oda
sicakliginda calkalayicida 1 saat siire ile
ekstrakte edilmistir. Ekstraksiyon 0.45 pm’
lik filtreden gecirilmistir. Daha sonra
orneklerden 4 tekerriirli olarak 0.2 ml
alinip tizerine 1.8 ml saf su, ardindan 1 ml
Folin-Ciocalteu reaktifi (1/10 oraninda
damitilmis suyla seyreltilmis) ve 2 ml
sodyum karbonat eklenmistir. Ornekler 2
saat oda sicakliginda karanlikta inkiibe
edilmistir. Orneklerin absorbansi, 760
nm'de  spektrofotometre  kullanilarak
belirlenmistir. Toplam fenolik icerigi gallik
asit  kalibrasyon egrisi  kullanilarak
hesaplanmis ve sonuclar mg gallik asit
esdegeri (GAE)/g ornek olarak verilmistir
(Dykes ve ark., 2005).

2.4. Anti radikal aktivite

Eksrakte edilen Orneklerden 4
tekerriilii olarak 0.1 ml alinip {izerine 0.1
mM  DPPH  soliisyonu  eklenerek
vortekslenmistir. ~ Yarim  saat  oda

sicakliginda karanlikta inkiibe edilip daha
sonra Orneklerin absorbansi 517 nm’ de

olciilmiistir.  Orneklerin  anti  radikal
aktivitesi asagidaki esitlik ile
hesaplanmistir:  %Inhibasyon= (Kontrol

Absorbast - Ornek Absorbansi) x 100 /
Kontrol Absorbansi

2.5. Toplam flavanoid icerigi
Orneklerden 200 uL tiiplere alip
iizerine 100 uL aliiminyum nitrat (%10) ve
100 uL potasyum asetat (1 M) eklenmistir.
Soliisyonun toplam hacmi etanol ile 5
mL'ye ayarlanmistir. Ornekler karanlik
kosullarda oda sicakliginda 40 dakikalik
inkiibasyondan sonra absorbanslari, 417 nm
okunmustur. Toplam flavonoid igerigi,
standart Quercetin grafiginden elde edilen
ve kalibrasyon egrisinden hesaplanan
denkleme gore quercetin mg/g (QE)
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esdegeri olarak belirlenmistir (R2= 0.9994) verimi ag¢isindan Onem ihtiva eden ham
(Arvouet-Grand ve ark., 1994). protein oraninin yemlerde en az %6 olmasi
gerekmektedir (Senel, 1986; Tan ve Serin,
3. Bulgular ve Tarisma 1997). Cesitler bu degerin ¢ok {istiinde
Farkli SS melezlerine ait baz1 kalite olmustur. Coban ve Acar (2018) farkli SS
ozellikleri Tablo 2’de verilmistir. Buna melezlerinin (Aneto, Greengo, Nutri honey
gore; tim Ozellikler arasinda istatistiksel ve Sugargraze II) ham protein oraninin
olarak %1 ihtimal seviyesinde farklilik %7.13-8.09 arasinda olugunu bildirmistir.
olmustur. En yiiksek ham protein orani Farkliliklar ekoloji, ekim zamani ve
%9.82 ile Aneto ve %10.19 ile Gozde-80 uygulanan kiiltiirel islemlerden
cesitlerinde olmustur. Hayvan saghigi ve kaynaklanmis olabilir.

Tablo 2. SS melezlerine ait bazi kalite 6zellikleri

Ozellikler Aneto Nutri honey Gizde-80 Ortalama
HPO** 9.822 9.17° 10.192 9.73
ADF** 39.09° 41.572 41112 40.59
NDF** 61.60° 65.582 65.442 64.21
K** 1.67¢ 2.01° 2.262 1.98
p** 0.312 0.30P 0.312 0.31
Ca** 0.572 0.47° 0.47° 0.50
Mg** 0.24°¢ 0.278 0.25° 0.25
KT** 0.682 0.59¢ 0.61° 0.63
TE** 20.032 14.35P 14.49° 16.29
TFLV** 1.752 1.25° 1.708 157
DPPH** 31.752 28.09% 25.46° 28.43

**(p<0.01); HPO: Ham protein orami (%); ADF: Asit deterjanda ¢oziinmeyen lif (%); NDF: Notr deterjanda ¢oziinmeyen lif (%); K:
Potasyum (%); P: Fosfor (%); Ca: Kalsiyum (%); Mg: Magnezyum (%); KT: Kondanse tanen (%); TF: Toplam fenolik (mg GA g*); TFLV:
Toplam flavonoid (mg QE g™); DPPH: Radikal kovucu aktivite (%).

SS melezlerinin ADF ve NDF oranlar yapisina katki sunar (Dua ve Care, 1999;
sirastyla %39.09-41.57 ve %61.60-65.58 Basbag ve ark., 2011; Giirsoy ve Macit,
arasinda degismistir (Tablo 2). ADF ve 2017). Hayvan sagligi ve kalitesi a¢isindan
NDF yemlerde lif oranini ifade eder. yemlerde K % 0.3-0.8, Ca % 0.1-0.2, Mg %
Yemlerde lif miktariin yiiksek olmasi 0.1-0.2 arasinda, P ise % 0.2 olmas1 arzu
yemin sindiriminin zor olmasi demektir. Bu edilir (Mayland ve Hankins, 2001).
nedenle yemlerde ADF ve NDF oraninin Calismada tim c¢esitlerin  makro besin
diistik olmasi arzulanir. Bilen ve Tiirk icerikleri s6z konusu degerlerin ilizerinde
(2021) ikinci iirlin olarak yetistirdikleri SS olmustur (Tablo 2). Ozyazic1 ve Agikbas
melezlerinin ADF oraninin %35.86-40.15, (2020) farkli SS melezlerinim K, P, Ca ve
NDF oraninin ise %56.11-58.12 arasinda Mg igeriklerinin sirasiyla 9%1.48-2.65,
degistigini bildirmislerdir. SS melezlerinin %0.27-0.36, %0.50-0.64 ve 9%0.12-0.24
K, P, Ca ve Mg igerikleri sirasiyla %1.67- arasinda degistigini bildirmislerdir.
2.26, 9%0.30-0.31, %0.47-0.57 ve %0.24- Farkliliklar ekoloji, ekim zamani, hasat
0.25 arasinda degismistir (Tablo 2). Makro zamani ve uygulanan kiiltiirel islemlerden
besin elementleri hayvanlarin en fazla kaynaklanmig olabilir. En yiiksek KT
almasi gereken elementlerdir (Asc1 ve Acar, %0.68 ile Aneto, en diisiik ise %0.59 ile
2018). S6z konusu elementler hayvanlarin Nutri honey c¢esidinde olmustur (Tablo 2).
saglig1 agisindan son derece Oonemli olup, KT ruminantlardan acgiga ¢ikan ve kiiresel
verim ve kaliteleri iizerinde etkileri fazladir. 1sinmaya neden olan metan gazi salinimin
Fosfor ve kalsiyumun azlig1 ya da fazlalig azaltilmasi i¢in 6nem teskil etmektedir. Bu
hayvanlarda rasitizm hastaligmma sebep nedenle KT bakimindan zengin olan yem
olurken, potasyum ise viicudun asit-baz bitkilerinin  rasyonalarda yer almasi
dengesini saglar, magnezyum ise kemik hayvanlarin verim ve kalitesini artirirken,
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amonyak ve azot oksit salinimini diistirerek
karbon tutumunu artirmaktadir (Undi ve
ark., 2016). Kumar ve Singh (1984) ile
Barry (1987) bitkilerde diisiik KT
seviyesinin (% 2.0-3.0) rumendeki protein
bozulmasim azalttigini, yiiksek miktardaki
KT ise (<% 3.0) protein sindirimi ile birlikte
mikrobiyal ve enzim faaliyetlerini olumsuz
sekilde etkiledigini bildirmislerdir. Calisma
cesitlerin KT tanen igerigi kritik seviyeden
diisiik olmustur (Tablo 2). SS melezlerinin,
TF, TFLV ve DPPH icerikleri sirasiyla
14.35-20.03 mg GA/g, 1.25-1.75 mg QE/g
ve %25.46-31.75 arasinda degismistir
(Tablo 2). Bitkilerde bulunan sekonder
bilesikler (TF, TFLV, DPPH, vb.) bitkilerin
hayatlarin1 devam ettirmelerini saglayan
enerji kaynagidir. Bitkiler stres kosullarinda
bu maddeleri sentezleyerek gelisimlerine
devam ederler. Diger taraftan bitki
blinyesinde bulunan sekonder bilesikleri
iceren yem bitkileri fitoterapik 0Ozellik
gostermektedirler. Bu sayede hayvanlar
daha saglikli olurken, hayvansal {iriinlerin

verim ve kalitesi de artmaktadir (Kuhnen ve
ark., 2014).

4. Sonug

Kaba yem Kkalitesi kriterlerine
bakildiginda tiim cesitlerin bu bdlge icin
uygun oldugu, Bilecik Ili ve benzer ekolojik
kosullarda bugdaydan sonra ikinci iiriin
olarak yetistirilen SS melezi g¢esitlerinin
yorede goriilen yem agigimi kisa siirede
kapatmak i¢in iyi bir alternatif olabilecegi
ongoriilmektedir. Ayrica ¢alismadan daha
saglikli verilerin alinmast igin ¢aligmanin
ikinci yilimin  da kurulmasmin uygun
olacag tespit edilmistir.

Yazarlarin Katki Beyani
Yazarlar makaleye esit katkida
bulunduklarini, makalenin yayina hazir son

halini gordiiklerini/okuduklarin ve
onayladiklarin1 beyan ederler.
Cikar Catismas1 Beyami

Tim yazarlar, bu c¢alisma icin

herhangi bir c¢ikar catismasit olmadigini
beyan etmektedir.

578

Kaynaklar

Arvouet-Grand, A., Vennat, B., Pourrat, A.,
Legret, P. 1994. Standardisation d'un
extrait de propolis et identification
desprincipaux constituants. Journal de
pharmacie de Belgique, 49: 462-468

Bate-Smith, E.C. 1975. Phytochemistry of
proanthocyanidins. Phytochemistry, 14
(4): 1107-1113.

Baytekin, H., Tansi, V., Saglamtimur, T.,
Okuyucu, F., 1991. Tiirkiye’de sorgum,
sudanotu ve sorgum-sudanotu melezi
yetistirme olanaklar1 ve bu konuda
yapilan ¢alismalar, Tiirkiye 2. Cayir
Mera ve Yembitkiler Kongresi, 28-31
Mayis 1991, Izmir, s:244-253.

Bean, B., Mccollum, T., Pietsch, D.,
Rowland, M., Porter, B., And Vanmeter,
R. 2002. “‘Texas Panhandle Forage
Sorghum Silage Trial’’, The Agriculture
Program of Texas A&M University
System, http://soilcrop.tamu .edu/publ
ications/ pubs/910465si lage.pdf(Mayis
2018)

Doggett, H. 1998. Sorghum’’, 2nd Ed John
Wiley and Sons, Inc., New York.

Dykes, L., Rooney, L.W., Waniska, R.D.,
Rooney, W.L., 2005. Phenolic
compounds and antioxidant activity of
sorghum grains of varying genotypes.
Journal of Agricultural and Food
Chemistry, 53(17): 6813-6818.

Geren, H. 2000. Ana ve ikinci tiriin olarak
yetistirilen silajlik misir (Zea mays L.)
gesitlerinde ekim zamanlarinin hasil
verimleri ile silaja iligkin tarimsal
ozelliklere etkisi lizerinde arastirmalar,
Ege Univ. Fen Bilimleri Enst. Tarla
Bitkileri Anabilim Dali (Basilmamis
Doktora Tezi), 251s.

Gosse, G. 1995. Rendement Energetique Et
Bilan De CO2 D’une Culture, C.R.
Acad. Agric. Fr., 81 (5): 93-107.

Grenier, C., Bramel-Cox, P.J., Noirot, M.,
Prasada Rao, K.E., Hamon, P. 2000.
Assessment of genetic diversity in three
subsets constituted from the ICRISAT
sorghum collection using random vs.
non-random sampling procedures, A.



MAS JAPS 8(3): 574-580, 2023

Using morpho-agronomical and passport
data. Theoretical and Applied Genetics,
101:190-196.

House, L.R. 1985. Aguide to sorghum
breeding, second edition ed.
International Crop research Institute fort
he Semi Arid Tropics, Parancheru, India.

Iptas, S., 1993. Tokat sartlarinda birinci
riin silajlik misir (Zea mays), sorgum
(Sorghum vulgare), Sudanotu (Sorghum
sudanense) ve  Sorgum-Sudanotu
melezinin degisik olgunluk devrelerinde
yapilan hasatlarin verim ve silajlik
Ozellikler ile kaliteye etkileri lizerinde
aragtirmalar. Ege Universitesi Fen
Bilimleri Enstitiisii, Doktora Tezi, s:
133. Bornova-izmir,

Kardes, Y.M. 2015. Tirkiye yerel sorgum
(Sorghum bicolor L.)
populasyonlarindan  segilen hatlarin
tanelerinin besinsel 6zellikleri yoniinden
karakterizasyonu. Yiiksek Lisans Tezi,

Erciyes Universitesi Fen Bilimleri
Enstitiisi, s:51 Kayseri.
Kimber, C.T. 2000. “‘Origins of

Domesticated Sorghum and Its Early
Diffusion to India and China’’, pp. 3-96.
In C.W. Smith, R. A. Frederiksen (Eds.)
Sorghum: Origin, History, Technology,
And Production. Wiley Series in Crop
Science, New York.

Murty, D.S., Kumar, K.A. 1995. Traditional
uses of sorghum and millets. In: Dendy,
D.AV., (Ed.), Sorghum and Millets:
Chemistry and Technology, American
Association of Cereal Chemists, St Paul,
MN, pp. 185-221.

Rooney, L.W., 2001. Food and nutritional
quality of sorghum and millet,

579

INTSORMIL.Annual Report, Project
TAM-226, pp. 105-114. Available from:
““http://intsormil.org/2001anlrpt/
2001TAM-226.pdf>” (Mayis 2018)

Rooney, W.L., 2004. Sorghum
Improvements-Integrating  Traditional
and New Technology to Produce
Improved Genotypes. Advances in
Agronomy, 83: 37-1009.

Sanchez, A.C., Subudhi, P.K., Rosenow,
D.T., and Nguyen H.T., 2002.
“Mapping QTLs associated with
drought resistance in sorghum (Sorghum
bicolor L. Moench)’’, Journal of Plant
Molekuler Biology, 48: 713-726.

Senel, S., 1986. Hayvan Besleme. Istanbul
Univ. Veteriner Fakiiltesi Yayinlar1, No:
3210, Istanbul.

Tan, M., Serin, Y., 1997. Kaba yem olarak
kullanilan tahillarin besleme degerine
yaklasimlar. Atatiirk Universitesi Ziraat
Fakiiltesi Dergisi, 28: 130-137.

Woods, J. 2001. ‘“The potential for energy
production using sweet sorghum in
southern  Africa’’,  Energy  for
Sustainable Development, 1: 31-38.

Woods, J., Hall, D.O., Muzondo, M.l.,
Gosse, G. and Soontornchainackseng, P.
1995. ‘‘Bioethanol Production from
Sweet Sorghum’’, Interchange of
Research and Experience Between EU
and Developing Countries (Zimbabwe
and Thailand), Brussels, EU, pp. 1-74.

Zulfigar, A.M., Asim, M. 2002. ‘‘Fodder
Yield and Quality Evaluation of the
Sorghum Varieties’” Pakistan Journal of
Agronomy, 1(2-3): 60-63.



MAS JAPS 8(3): 574-580, 2023

Atif Sekli: Kardes, Y.M., Giilimser, E., Mut, H., 2023. Bilecik Ekolojik Kosullarinda ikinci
Uriin Olarak Yetistirilen Bazi Sorgum Sudanotu Melezlerinin (Sorghum bicolor x Sorghum
sudanense Stapf.) Kaba Yem Kalitesi. MAS Uygulamali Bilimler Dergisi, 8(3): 574-580.
DOI: http://dx.doi.org/10.5281/zen0d0.8219997.

To Cite: Kardes, Y.M., Giilimser, E., Mut, H., 2023. Roughage Quality of Second Crop
Sorghum-Sudangrass Hybrids Sorghum bicolor x Sorghum sudanense Stapf.) Growing on
Bilecik Ecological Condition. MAS Journal of Applied Sciences, 8(3): 574-580.

DOI: http://dx.doi.org/10.5281/zen0d0.8219997 .

580



MAS JAPS 8(3): 581-590, 2023

155N: 27575075
Masjaps.com

8 //dx.doi.org/10.5281/zen0d0.8220044
Derleme Makalesi / Review Article

Soybean (Glycine max L.) Sprouts: An Overview

Pinar CUBUKCU ™| Ahmet Korhan SAHAR! "™, Celile Aylin OLUK!"™
Fahriye Bihter ZAIMOGLU ONAT?"

!Eastern Mediterranean Agricultural Research Institute, Adana
2Cukurova University, Vocational School of Kozan, Adana

*Sorumlu yazar (Corresponding author): pinar.cubukcu@tarimorman.gov.tr

Gelis Tarihi (Received): 26.04.2023 Kabul Tarihi (Accepted): 28.05.2023
Abstract

In both human and animal nutrition, soybean is a significant source of fatty acids and protein. In the process of
domestication of soybeans, the Chinese eventually learned that soybeans could be converted into a variety of soy
foods, including tofu, soy sauce, soy paste, and soy sprouts to increase the flavour and digestibility of soy-based
foods. Because of its excellent nutritional value and whole-year availability, soybean sprouts have become
increasingly popular as a functional food. Sprouts are typically higher in phytochemicals that promote health
compared to their mature relatives. The germination process of soybeans results in the accumulation of proteins,
lipids, total phenolics, phytoestrogens, vitamins, isoflavones, and free amino acids. Additionally, soybean sprouts
have elevated antioxidant phytochemical activity. Compared to dry seeds, soybean sprouts include more vitamins
and minerals. In order to increase fatty acid compositions and generate high-quality soybean sprouts, a number of
aspects, including seed size, sprout features, and health advantages, must be taken into account.

Keywords: Soybean sprouts, sprout, growth, yield, quality
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1. Introduction

For the production of sprouts and for
human consumption, crops like soybean
[Glycine max (L.) Merr.], mungbean (Vignha
radiata), and lucerne (Medicago sativa) are
ideal. Alfalfa, lentil, and mung bean sprouts
does not contain as much protein, fat, fibre,
ash, calcium, or thiamine as soybean
sprouts (Lee et al., 2015). Sprouts can be
harvested and cooked within 5-7 days after
their first germination and are a year-round
vegetable option (Silva et al., 2013). On a
dry weight basis, soybean seed typically
contains 20% oil and 40% protein.
Carbohydrates, vitamins, phytochemicals,
minerals, and other minor constituents
constitute the remaining 40% of the seed
(Yang et al., 2015). Anabolic and catabolic
processes, including the synthesis of
enzymes and the repair of cellular
components, are all part of the inherently
complicated biological process of seed
germination. These processes result in the
production of new embryonic cells.
Germination is an efficient technology for
enhancing the nutritional and functional
traits of soybean because it is a
straightforward, low-cost procedure that
can degrade antinutritional factors and
trypsin inhibitors, accumulate bioactive
phytochemicals like vitamins, phytosterols,
and tocopherols, increase isoflavone
content, and hydrolyze oligosaccharides
(raffinose and stac). Additionally, during
the germination phase, the amount and
digestibility of soluble proteins are both
increased (Bau et al., 2015). The soybean
seed is made up of an exterior seed coat, two
soybean cotyledons, and an embryo known
as the germ. At one end of the hilum, under
the seed coat, is the soy germ, from which a
new plant sprouts and matures. Generally
speaking, 95% of the entire soybean is made
up of the cotyledon, 3% is made up of the
seed coat, and 2% is made up of the soy
germ. The nutrition and medical
communities have recently learned that soy
germ possesses a relatively larger
concentration of bioactive substances than
cotyledons, including isoflavones,

582

soyasaponins, and tocopherols.
Furthermore, to add value to soy germ,
numerous research studies have been
conducted to develop soy products with
desired quality attributes for specific
applications (Kim et al., 2013). Secondary
metabolites are beneficial substances that
help plants grow and develop but are not
necessary for their survival. The content of
secondary compounds frequently fluctuates
significantly during germination. It is also
known to decrease anti-nutritional factors,
increase  antioxidant  effects, and
subsequently increase the functionality of
the seeds. Phenolic chemicals are secondary
metabolites formed by plants as they grow.
Simple phenols, phenolic acids, coumarins,
flavonoids, stilbenes, hydrolysable and
condensed tannins, lignans, and lignins are
examples of plant phenolics. These
substances may serve as phytoalexins,
antifeedants, pollinator attractants,
pigment-contributing substances,
antioxidants, and defences against biotic
and abiotic stressors. Soybean seeds contain
many phenolic compounds such as
chlorogenic acid, caffeic acid, ferulic acid,
and p-coumaric acid (Koo et al., 2015).
Isoflavones are  bioactive  phenolic
substances that are widely distributed in
some plant tissues. Isoflavones are
structurally  related to  mammalian
oestrogens and can bind to human oestrogen
receptors in addition to their well-known
antioxidant and antibacterial characteristics
(Messina, 2016). Even though isoflavones
are less active than animal oestrogens,
exposure to high dietary quantities causes
biological reactions in human. The research
of isoflavones' health advantages and their
potential as complementary therapies for a
variety of hormone-dependent diseases,
such as cancer, menopausal symptoms,
cardiovascular disease, and osteoporosis,
has been triggered by their remarkable
bioactive traits (Ramdath et al., 2017).
Among edible vegetables, soy is the only
one that contains a high content of
isoflavones, which are divided into four
groups and 12 distinct forms: aglycones
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(daidzein, genistein and glycitein), p-
glucosides (daidzin, genistin and glycitin),
malonylglucosides (6"-O-malonyldaidzin,
6"-O-malonylgenistin and 6"-O-
malonylglycitin) and acetylglucosides (6”-
O-acetyldaidzin, 6"-O-acetylgenistin and
6"-O-acetylglycitin). In addition, the
isoflavone content in soybean seeds may
vary according to the cultivar and harvest
year, the sowing date and growing location
and the pathogen load in the soybean
growing season (Junior and lIda, 2015).
Despite these health advantages, the use of
soybean as a dietary supplement has been
restricted due to anti-nutritional soybean

components as proteinase inhibitors,
agglutinin, and soyatoxin.  Different
procedures, like as thermal treatment,

fermentation, and germination, have
historically been employed to eliminate
anti-nutritional elements or lower their
levels in soy diets. Even though sprouts
have a high risk of microbial contamination
due to their cultivation conditions (warm
with high humidity), which are ideal for the
growth of bacteria, such as Salmonella,
Listeria, and E. coli, sprouting, stimulated
by watering in the dark, is one of the
cheapest and most effective methods for
improving the nutritional quality of
legumes and for reducing the level of anti-
nutritional factors. There is an accumulation
of free amino acids and soluble
carbohydrates like sucrose, glucose, and
myo-inositol during sprouting as a result of
the breakdown of polysaccharides and
proteins stored in the seeds into smaller
components to provide energy and
synthesise substrates for the early stages of
seed germination (Gu et al., 2017). Many
oriental people prefer various dishes like
soymilk, soy sprouts, vegetable soybean,
and soy paste served with rice. Among
these, sprouts have long been a staple
vegetable, particularly in regions where
wintertime access to seasonal crops was
limited (Yang et al. 2015).
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2. Important factors related to soybean
sprouts

The cotyledon and hypocotyl tissues
of soybean sprouts have demonstrated
several biochemical alterations during
germination. During germination, sprouts
often contained fluctuating amounts of
phenolic chemicals, vitamin C, lipids,
proteins, and amino acids (Lee et al., 2013).
Because of the nutritional value and health
advantages of soyfoods like tofu, soymilk,
natto, bean sprouts, and edamame, there is a
growing demand for these foods on the
global market. Soybean seeds contain
soluble  sugars, primarily  sucrose,
stachyose, raffinose, and trace amounts of
glucose and fructose (Wang et al., 2014).
The antioxidant activity of soybean sprouts
was evaluated by analysing phenolic
chemicals, phytosterols, and fatty acids by
Silva et al. (2013). After being exposed to
ultrasound for different power levels
ranging from 0 W to 300 W, soybean seeds
were subsequently germinated for 5 days in
the dark and chemically analysed by Yang
et al. (2015). There were measurements
made of the soybean sprouts’ morphological
changes, protein patterns, amino acid
contents,  gamma-aminobutyric  acid
(GABA) contents, IgE-binding,
lipoxygenase isozyme activity, trypsin
inhibitor, and isoflavone contents. Soybean
sprouts' nutritional value and palatability
were both enhanced by ultrasound
treatment. In the study of Youn et al. (2011),
it was discovered that the vitamin C and B
levels  varied amongst  cultivars,
demonstrating the significance of the
soybean seed's chemical composition for
the characteristics of soy sprouts. In a 7-day
germination period with or without
exposure to light, Shi et al. (2010) examined
the isoflavone, phytosterol, tocopherol,
mineral, protein, fat, and sugar contents of
soybeans. Lee et al. (2013) investigated the
metabolic changes of lutein, beta-carotene,
and chlorophyll a during germination of the
soybean sprout types.
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In  complete darkness, seeds were
germinated at 20 °C with 80% humidity,
and samples were taken every two days for
ten days. Kang et al. (2012) assessed the
amounts of B-carotene in soybean cultivars
based on the size, application, colour of the
seed coat and cotyledons, as well as the
germination process. Koo et al. (2015)
performed a proteomic investigation and
observed sprout traits such as whole length,
hypocotyl length, total protein content, total
phenolic content, and antioxidant activity at
a higher germination temperature (25 vs. 20
°C). Kim et al. (2014) examined the weight
of 100 seeds, the ripening date, the tolerance
to seed spot and root rot, the germination
ratio, abnormal germination, hard seeds and
the yield of sprouts. Gu et al. (2017) used
gas chromatography-mass spectrometry
(GC-MS) and liquid chromatography-MS
(LC-MS) to analyse the metabolite profile
of soybean sprouts at 0, 1, 2, 3, and 4 days
after germination to better understand the
connection between germination and
nutritional quality. Chen and Chang (2015)
used traditional  targeted  analysis
technologies to partially explore the
macromolecules and phytochemicals in
soybean sprouts. In BRS 284 soybean
sprouts, Junior and Ida (2015) assessed the
profile of the contents of various soybean
isoflavone forms as well as the impact of
germination time on these compounds and
the physical parameters. The sprouts from
168 hours of soybean seed germination
were collected every 24 hours. The physical
characteristics and isoflavone content of the
seeds and soybean sprouts were assessed.

3. Protocols for evaluation of soybean
sprouts

Since ancient times, soybean sprouts
have been a crucial year-round food in
Korea, China, and Japan. In Korea, soybean
sprouts are used as a vegetable in soups,
salads, and side dishes on an annual basis in
excess of 500,000 tonnes. Small to medium-
sized soybean cultivars, weighing 40-150
mg seed per plant, are used to make sprouts.
They have strong seedling vigour and long,
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thick hypocotyls, which result in great
sprout vyield. Bright yellow cotyledons,
silver-white hypocotyls, good sprout length
(8-12 cm), and thick hypocotyls (2.0-2.2
mm) with good taste and texture are
characteristics of good sprout cultivars. The
procedure is as follows for assessing
soybean for sprout characteristics: (1)
selection of soybean lines with <150 mg
seed-1 size and then soaking about 20 g of
seed of each line in a vessel of water for 4 h
at 20 C to initiate germination; (2) the
vessels with soaked soybeans are
transferred to a dark growth chamber or
room with a controlled of temperature (20
C) and a relative humidity (RH) of 80%
conducive to low-seedling disease and
uniform germination; (3) seeds are watered
several times a day, for four or more days;
(4) sprout characteristics are then measured.
Testing is started when seeds from different
lines have been composited from a plant
row in the F5 or later generations because
the sprout trait testing technique is labor-
intensive and requires a sufficient number
of seeds. More than 150 seedlings must be
germinated, which necessitates careful
watering regimens spread out over many
days and the transfer of seedlings from
water baths to growth chambers. The
number of entries that can be researched is
limited by the space in water baths and
growth  chambers. When comparing
soybean genotypes for sprout features using
the conventional approach, sprouting over
150 seeds is equivalent to sprouting fewer
seeds (10, 20 or 40) on an agar medium (Lee
et al., 2007). Pungsannamulkong, a well-
known sprout soybean, was grown on 1.0,
1.2, and 1.4% agar media, and its sprout
growth properties were studied by Lee et al.,
(2007). Five days after 20 or 40 seeds were
planted on a 1.4% agar medium, sprout
features were extremely similar to those
obtained using the conventional approach.
To determine sprout characteristics,
soaking seeds were not superior to dry seeds
when germinated on the agar medium. The
typical approach for determining the sprout
characteristics for each cultivar was
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comparable to the evaluation of 20 dry
seeds of eight well-known sprout cultivars
on a 1.4% agar medium. Compared to the
conventional method, the agar method uses
less labour, fewer seeds, no watering
schedules or water baths, and uses less
growing chamber area. This makes it
possible to assess additional lines from
soybean breeding populations from earlier
generations. The agar method will improve
the efficiency for evaluating soybean
breeding lines for sprout traits

4. Results of the selected studies

High concentrations of macro- and
micro-elements like sodium, zinc, copper,
potassium, iron, phosphorus, magnesium,
and manganese can be found in soybean
sprouts. Depending on the soybean variety,
these components are distributed differently
in the hypocotyls and cotyledons (Youn et
al., 2011). According to Kim et al. (2013),
soybean sprouts are a good source of both
essential and non-essential amino acids.
During sprouting, the soybean's oil content
dropped from 15% to 10% (Shi et al., 2010).
Vitamins A, B1, E, and C are known to be
present in soybean seeds. Numerous studies
have shown that sprouting considerably
raises the amount of these vitamins in food
(Youn et al., 2011). Vitamin C levels were
found to be higher in hypocotyls than
cotyledons (Youn et al., 2011). In whole
sprouts of the soybean varieties
Pungsannamul and Bosug, lutein and beta-
carotene levels increased, according to Lee
et al. (2013). In Pungsannamul and Bosug,
respectively, they saw a rise in lutein levels
of around 20, 24 fold and an increase in p-
carotene levels of about 8, 17. In
comparison to the 5-day-old sprouts, the
average f-carotene content in soybean seed
was 33.3 g/g (Kang et al., 2012). Due to
their sweetness and ease of digestion,
glucose, fructose, and sucrose are regarded
as desirable sugars, but stachyose and
raffinose are unfavourable sugars that are
indigestible and induce gas and diarrhoea
(Wang et al., 2014). During the sprouting
phase, the soybean seed's sugar content
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reduced. According to Shi et al. (2010), the
sugar content of soybean seeds was 19.9%
at the time of sowing but dropped to 14%
after 7 days of sprouting. Minerals essential
for human nutrition, including Zn, Na, Fe,
and Calcium, are found in soybean sprouts.
These minerals are irregularly distributed
between the cotyledons and hypocotyls in
sprouts (Youn et al., 2011). The type of raw
component soybeans, cultivating
temperature, cultivating water temperature,
overhead flooding method, water quality,
etc. are the main determinants of the amount
and quality of soybean sprouts. Soybean
sprouts cultivated with groundwater from
the "Jeonju region™ by Lee, (2015) resulted
in a sweeter taste and a more delicious and
crunchier texture. It also resulted in a less
undesirable ‘beany’ flavor. Because of this,
whether the raw material came from China
or was domestically produced, these
soybean sprouts are often better than those
produced in other areas. The Chinese
soybean sprouts have a high linolenic acid
concentration, which gave them a grassy
and bean-like flavour despite their good
overall acceptability. Because the Jeonju
product contained two to three times less
amino acids, such as leucine, tyrosine, and
phenylalanine, than the other regional
products, which tasted bitter, the soybean
sprouts grown using Chinese soybeans in
Jeonju were better in the overall
acceptability than those grown in other
regions. The cultivating water may have an
impact on the flavour and free amino-acid
content of soybean sprouts. Kim et al.
(2016) conducted an analysis of the
nutritional contents of soybean sprouts
grown with bamboo ash. As soybean
sprouting water, bamboo ash was used and
adjusted to 0.2-10.0 g/L. Soybean sprouts
grown at 0.2 g/L had longer stems, greater
isoflavone concentrations (daidzin, glycitin,
genestin,  daidzein,  glycitein,  and
genestein), higher vitamin C levels, and
higher levels of the amino acids asparagine,
lysine, leucine, and ornithine compared to
sprouts grown with just water and 6-
benzylaminopurine addition. The findings
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showed that soybean sprouts grown with
0.2 g/L bamboo ash were successful in
improving nutritional contents. One of the
several insects that affect important crops,
Riptortus clavatus, damages pods and
seeds, lowering the vigour and viability of
soybean seeds. In a study by Oh et al.
(2010), the impact of various R. clavatus
damage on seeds was investigated in terms
of germination, seedling emergence, vigour
and quality, and yield of soybean sprouts.
When compared to normal seeds, the yield
of soybean sprouts from seeds damaged at
various degrees dropped by up to 13%.
84% of customers who took part in the
survey on customer preferences for soybean
sprout produce chose to buy sprouts made
from seeds with 5% damaged seeds,
whereas just 22% of customers meant to
buy sprouts made from seeds with 15%
damaged seeds.

5. Factors effecting the yield and quality
of soybean sprouts
5.1. Seed size and quality

One of the important considerations
when selecting a soybean cultivar for sprout
production is seed size. Small to medium-
sized seeds typically have better and more
consistent germination, making them the
ideal choice for sprouting. Additionally, it
is known that soybeans with small seeds
develop sprouts with a high yield and a nice
flavour (Lee et al., 2007). Typically,
soybeans with a seed weight of less than
120 mg/seed are favoured for sprout
formation. Smaller soybean seeds are
reported to absorb water better, develop
longer hypocotyls, and have higher
germination rates. In addition to seed size,
other elements that affect sprout quality and
length include seed coat colour, purity, and
the removal of broken, damaged, or infected
seeds (Ghani et al., 2016).

5.2. Light

Plant  physiology is greatly
influenced by the surrounding light
conditions. Most plants activate their
defence mechanisms in response to
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ultraviolet (UV) radiation, producing UV-
absorbing substances such flavonoids that

have a variety of biological and
pharmacological  properties, including
antioxidant, anti-inflammatory, and

antiallergic properties. The amount of
isoflavones in legume crops including
soybean, red clover, and astragalus
increased when they were exposed to UV
radiation at the right intensity and duration.
Isoflavones in soybean generally comprise
three aglycones (daidzein, genistein, and
glycitein) and their respective glycosides. It
is well known that genistein and its
glycosides are found in high concentrations
in the leaves, whereas daidzein and its
glycosides are more abundant in the roots
than the leaves. Several studies have
reported the isoflavone changes in leaves or
whole soybean seedlings caused by UV
radiation. It is known that soybean root
along with the leaves is the main storage site
of isoflavones and that UV light can change
contents of isoflavones in those organs (Lim
et al., 2021). During germination, light can
have a negative impact on the quality of
soybean sprouts. The cotyledons turn green
because light causes photosynthesis to
begin and influences root extension. For
soybean sprouts, both long roots and green
cotyledons are unfavourable (Shi et al.,
2010). In general, shorter-rooted sprouts
with white hypocotyls that are 8 to 12 cm
long and bright yellow cotyledons are
highly valued by consumers (Lee et al.,
2007). Thus, it is essential to complete the
sprouting process in complete darkness to
reduce the number of unwanted sprouts.

5.3. Temperature and humidity

Soybean  germination,  sprout
quality, and yield are significantly impacted
by air, water, and humidity conditions. Low
temperatures have a negative impact on the
length, thickness, and quality of the
hypocotyl as well as its duration from seed
germination to sprout harvest. Generally
speaking, during seed imbibition, water
temperatures greater than 20°C are
desirable (Lee et al., 2007). For high-quality



MAS JAPS 8(3): 581-590, 2023

sprout formation, an air temperature of 20
°Cto 23 °C is advised during the incubation
phase (sprouting time). After starting the
germination process, watering the sprouts is
crucial to lowering the temperature,
eliminating organic matter, and supplying
oxygen inside the sprout growth equipment.
So, while sprouting, water should be
administered multiple times. Additionally,
hypocotyl length and width may be
positively impacted when the water used for
sprinkling is warmer than 21 °C. According
to Koo et al. (2015), sprout entire lengths
and hypocotyl lengths were twice as long
and produced more sprouts when grown at
25 °C as opposed to 20 °C. The sprouts
cultured at both temperatures had identical
hypocotyl thickness. In order to generate an
environment that promotes consistent
germination and low seedling disease,
relative humidity of 80% is typically
advised (Lee et al., 2007).

5.4. Hypocotyls in soybean sprouts

Along  with  cotyledons, the
hypocotyl is a crucial component of sprouts.
At sprout harvest, which occurs after 5 days
of sprouting, the ideal hypocotyl length and
thickness are typically in the range of 8 to
12 cm and 2.0 to 2.2 mm, respectively (Lee
et al., 2007). For sprout traits such
hypocotyl length and thickness, many
soybean varieties developed for this
purpose have been shown to show
considerable phenotypic diversity (Kim et
al., 2013; Kim et al., 2014). Most of these
cultivars have hypocotyl lengths > 8.8 cm
and thickness >1.8 cm.

5.5. Sprout harvesting time

Harvesting time of the sprouts may
vary depending on the factors such as
germination rate and water temperature
during  imbibition and incubation.
Additionally, the germination and growth of
seeds from old lots are often poor, and it
may take them longer to achieve the ideal
hypocotyl lengths. However, under most
conditions, sprouts can be ready for harvest
after 57 days after the start of germination.
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Delaying harvest may reduce the quality of
the sprouts, frequently as a result of the
unintended growth of lateral roots and
leaves (Silva et al., 2013).

5.6. Chemical treatments

A number of issues with soybean
sprouts, including poor growth, poor
quality, excessive lateral root growth, and
seedling rot, can reduce their overall yield
and market value. Chemical substances like
hormones were examined for their impact
on sprout quality and yield in order to
manage these aspects. IAA and BA
produced sprouts with short root length, a
desirable trait favoured in sprout
production, after treating soybean sprouts
with growth regulators. Utilising organic
compounds that control plant growth can
help to increase the productivity of the
soybean sprout production (Ghani et al.,
2016).

6. Genetic variation in the soybean
germplasm & breeding soybean varieties
for sprout usage

A variety of characteristics,
including adaptability, variation in seed
coat and hilum colour, leaf form, flower
colour, maturity, and seed composition,
have been used to classify soybean seeds.
Before the advent of modern breeding, a
number of regional varieties with tiny seeds
and yellow seed coats were used to produce
sprouts. Breeders used a number of criteria
when selecting soybeans for sprouting,
including a 100-seed  weight of
approximately 10 g, good germination
(more than 90% germination after
harvesting), seed vigour, bright hypocotyl
colour, yellow cotyledons, increased
hypocotyl length, and sprout yield (sprout
yield %=weight of sproutx100/initial seed
weight). Due to rising demand and
consumption of sprouts as a vegetable in the
late 1990s, soybean breeders increased their
breeding efforts to improve soybeans for
use as sprouts. High nutritional content and
resistance to lodging, shattering, and
infections have also been regarded as
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essential features in sprout breeding
programmes. The majority of commercial
soybean types have seed coats that are
yellow, which is much preferable for
growing and eating sprouts. It may be
difficult to evaluate and choose sprout-
related features phenotypically, especially
during the germination stage, as these are
greatly influenced by the other parameters
(Ghani et al., 2016). In Korea, soybean
breeding programmes have placed a focus
on breeding new soybean sprout varieties
with small seeds, large yields, and
resistance to the soybean mosaic virus and
black root rot. As a result, a number of new
soybean sprout varieties have been
commercially introduced (Lee et al., 2015).
In Asia, soybean sprouts are a common
vegetable, and they are becoming more
well-known in the United States. Natto (a
Japanese soyfood) cultivars, which share
some seed properties with sprout cultivars,
have been used to meet the need for soybean
sprouts. Natto seeds, however, do not
adhere to all sprouting specifications and
are therefore rejected by sprout producers.
Fungi on seeds can lead to decreased seed
quality, and long-term seed storage has an
impact on seed germination and seedling
vigour. In order to explore the impact of
storage on the quality of soybean sprouts,
Escamilla et al. (2017) assessed significant
seed and sprout features as prospective
selection criteria in breeding sprout
soybeans. It was advised to breed superb
sprout soybean cultivars while concurrently
using an acceptable yield and various
features: Good sprout varieties should
produce high-quality sprouts >48%,
average-quality sprouts <38%, low-quality
sprouts <14%, sprout yield >5.7 g/g seed,
hypocotyl thickness >1.6 cm and hypocotyl
length >13 cm. One-year seed storage at
room temperature reduced sprout quality.
Seed storage over time affects seed
germination and seedling vigor, and fungi
on seed can cause reduced seed quality.

7. Conclusions
Because it decreases the amount of
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unwanted chemicals including phytic acid,
oligosaccharides, trypsin inhibitors, and
molecules with lipoxygenase activity, the
seed germination process can be used to
enhance the sensory quality and nutritional
value of soybean seeds. Vitamins like
ascorbic acid, riboflavin, and thiamine as
well as  phytosterols,  tocopherols,
isoflavones, and isoflavone aglycones can
all significantly increase during
germination. Optimum consumption of
sprouts can provide the recommended
dietary allowance of protein, vitamins,
amino acids and isoflavones. The market
for soybean sprouts is consistently in
demand because of these advantages.
Therefore, it is crucial to develop soybean
cultivars that can yield premium sprouts.
The molecular markers/QTLs strongly
associated to seed size can be used in the
selection process since soybeans with small
seeds are greatly preferred in sprouting. In
the majority of small companies today,
advantageous features like large hypocotyls
with short roots and high soybean sprout
product are produced through various
chemical applications.
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Abstract

Salinity is one of the environmental problems and has adverse effects on plants. In this study, it was aimed to
investigate the effects of different salt concentrations on 127 durum wheat (Triticum turgidum ssp durum)
genotypes at the germination stage. For this purpose, wheat seeds were germinated in Petri dishes for12 days, and
0-50-100 and 200 mM NacCl solutions were applied. Increasing salinity caused reduction of germination, coleoptile
length, shoot dry matter, and root length. The results showed increasing salinity concentrations inhibited durum
wheat growth at germination stage. In the highest salt concentration C9, Akgakale-2000, and Vatan genotypes
were found the most tolerant; and Zenit, Cesit-1252, and Solen-2002 weredetermined asthe most sensitive
genotypes; so according to these results. C9, Akgakale-2000, and Vatan genotypes are the cultivars to be advised
for salty soils.
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1. Introduction

Wheat, is a primary individual of
Poaceae family and and this genus named
‘Triticum’ (Chen et al.,2020). It has three
species which have different chromosome
numbers: T. monococcum (diploid), T.
durum (tetraploid) and (hexaploit) (Ozkan
and Geng,1998). It is a fundamental cereal
crop for many people since it provides
protein and carbohydrates (Talaat and
Shawky, 2014); and and after maize, wheat
is the second most grown cereal crop (Datta
et al., 2009). Durum wheat which evolved
from a wild tetraploid species of Triticum
(T. dicoccoides), is the main raw material of
pasta, bulgur, couscous and semolina
(Bouthour et al., 2015; Kadkol and Sissons,
2016). It is a traditional Mediterranean crop
and originated in the Fertile Crescent
(Soriano et al., 2016). Plants are importance
organisms due to their sunlight conversion
ability to chemical energy. Optimum
environmental conditions are necessary for
taking maximum vyield from plants.
However, plants usually under the influence
of different negative exogenous factors
named ‘stress’. Stress factors affect wheat
plants in different ways; for example heat
stress decreases its productivity (Poudel et
al.,2021), drought stress causes oxidative
damage (Naz et al.,2021) and cadmium
stress reduces the growth and pigment
content (Liu et al.,2021). Also because of
climate change and lack of precipitation
salinity is becoming a important stress
factor, which affects durum wheat, too
(Soni etal., 2021a). Salinity is a major stress
factor and an example of chemical stress
that limits germination, growth, and
productivity of plants (Sairam et al., 2002;
Talaat and Shawky, 2014; Saleh and
Madany, 2015). According to FAO Soil
Portal data, 397.1 hectare of Earth lands
(means 3,1%) is salty. Salinity means the
high concentration of soluble salts. Soils, of
which conductivity higher than fourds/m,
classified as ‘salty’ and this value equals 40
mM sodium chloride (NaCl) that creates 0,2
MPa osmotic pressure (Munns and Tester,
2008, USDA-ARS, 2008). When salinity

592

exceeds this value and soil pH higher than
8.5, productivity begins decreasing (Sairam
ve ark., 2002). The paucity of precipitation,
excessive irrigation, and applied fertilizers
are the main factors of salinity (Tester and
Davenport, 2003; Radhakkrishnan and Lee,
2015). Salinity tolerance shows the
difference among plants. For example,
paddy (Oryza sativa) is the most sensitive
cereal while barley (Hordeum vulgare) is
the most tolerant among cereals.
Breadwheat (Triticum aestivum) is mid
tolerant  nevertheless  durum  wheat
(Triticum turgidum ssp. durum)’s tolerance
is less than Dbread wheat. Halophyte
monocotyledon and relative of wheat
Agropyron elegantum is one of the most
tolerant plants against salt as it maintains
life at salt concentrations like seawater
(Munns ve Tester, 2008). Salinity caused
membran disruption, decraesing soluble
suger concentration, and increasing proline,
protein, root-shoot Na/K rate and
antioxidative enzyme (SOD, CAT, POX
and APX) activities in durum wheat
genotypes (Soni et al.,2021b). Also,
Bouthour et al (2015) found that salinity
caused growth inhibition and and
decreasing chlorophyl content in two
different durum wheat cultivars. This paper
reports a salinity evaluation of durum wheat
genotypes from different groups. The
scopes of this paper are 1) to research the
impact of salinity on wheat genotypes at
germination and first twelve days of
vegetative stage, 2) to select sensetive and
tolerant genotypes of groups against
salinity.

2. Materials and Methods
2.1 Plant materials

A collection of one hundred and
twenty sevenTriticum turgidum ssp. durum
genotypes and cultivars from different
groups (Turkish 50; foreign 20; genebank
43 and growing 14 genotypes; given in
addition file) was used in this study. The
seeds of genotypes were obtained Cukurova
University Department of Field Crops.
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2.2 Germination and salt applications

The experiments were conducted at
controlled environmental conditions in
Plant Physiology Laboratory, Department
of Biology, Cukurova University, in 2016.
Surface sterilisation of the seeds were done
with 5% commercial sodium hypochlorite
solution for ten minutes and rinsed with
distilled water (Kamran et al.,2009).25
seeds of each genotype were placed
between moist general purposed filter
papers in a glass Petri dish (90 mm*20 mm).
The seeds were treated with 0 (as control,
only distiled water)- 50-100 and 200 mM
NaCl. The electrical conductivity of
distilled water, 50-100 and 200 mM NaCl
solutions suspended to 168.9 uS/cm, 4.93
mS/cm, 9.46 mS/cm ve 17.88 mS/cm, in
turn.. Petri dishes were kept under dark

conditions first three days, later at
24/2042°C day/night tempetarute, 16/8
light/dark  photoperiod (Bouthour et

al.,2015), and 60+5% humidity, in a
controlled climate room. After three days of
sowing, the seedlings of which both-
radicula and plumula lengths reached 2 mm
were counted as germinated
(Ehtaiwesh,2016). Also coleoptile lengths
of randomly selected five seedlings from
each petri were measured with a ruler.
Seedlings were harvested twelve days later
of sowing. Four seedlings were randomly
selected from each petri, then their root-
shoot length and fresh weights were
measured. Following these, all samples
were dried in an oven at 65°C until constant
dry weight (Kamran et al.,2009) and data
were  recorded.  Germination  rate
(percentage) of the seeds was calculated

according to the following formula (Carpici
et al.,2009). Germination percentage (%) =
(Number of germinated seeds/number of
total seeds) * 100

2.3. Analysis of Data

Data wereevaluated with STAR
statistic programme (Statistical Tool for
Agricultural Research; Gulles et al.,2014)
and variance analysis was done. Also, to
evaluate the effects of salinity on durum
wheat cultivars, rating method of Turan
(2012) was used with some modifications.
For this purpose, the percent change
between the highest salinity concentration
and control values was calculated. The
genotype which had the highest percent
change was scored with the lowest point 1.
Also the genotype that had the lowest
percent change was scored with the highest
point 127 (due to 127 genotype). This
calculation was done for germination rate,
coleoptile length, root lenghth and shoot dry
matter parameters and then whole points of
genotypes were added. Finally, the
genotypes which had high points were
accepted as resistant and the genotypes had
low points accepted as sensitive.

3. Results and Discussion

The results of the variance analysis of the
germination rate of 127 durum wheat
genotypes grown in different salt
concentrations in petri dishes are given at
Table 1. According to this, the interaction of
salt  concentration,  genotype,  salt
concentration x  genotypewas found
significant at p<0.01significance level.

Table 1.Analysis of variance for effect genotypes and salt concentrations on germination rates of 127

durum wheat genotypes

Germination Rate

Source DF  Sum of Square Mean Square F value
Salt concentration 3 20769,0 6923,0 73,4%*
Error (a) 12 11313 94,3

Genotype 126 160039,2 1270,2 15,56%*
Salt concentrationx genotype 378 46956,0 124,2 1,5%*
Error (b) 1512 1243127 82,2

Total 2031 353208,2

DF: Dergee of freedom; * and ** significant at 5% and 1%, respectively.
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Germination rates of the whole genotypes
are shown at the Table 5 and it is seen that
the germination rate decreases with the
increasing salt concentrations. Feghhenabi
et al. (2020) declared similar results to our
study by applying different concentrations
of salt solutions by diluting the salty lake
water to the seeds of bread wheat (Triticum
aestivum L.) and found that the germination
percentage decreased with increasing
salinity. Mean germination rates were found
83.6% at control plants, 81.7% at 50 mM,
80.2% at 100 mM and 75% at 200 mM
salinity concentrations. Zhang et al.(2013),
found the lowest germination rates of
different oat (Avena sativa L.) cultivars
against different salinity concentrations in
the highest salt concentration.In addition, as
seen in Table 5, the highest germination rate
in the control application (0 mM salt) was
in Dumlupinar (Genotype No 7) and Balcali
85 (GN 16) genotypes, in the Dumlupinar

genotype with 50 and 100 mM salt
application, the highest concentration was
at 200 mM, it was detected in the Kurtulan
(GN119) genotype. The lowest germination
rates were determined in control, Gokgdl 79
(G.N.38) in 50 mM salt application, Inbar
(G.N.63) in 100 mM salt application and
Gokgol 79 (G.N.38) genotype with the
highest concentration of 200 mM salt
application. When genotype groups
(Turkish, foreign, genebank and growing
genotypes) were examined, it was found
that the groups showed a similar tendency
to increase salt concentration. The mean
germination of the groups at whole
concentrations are seen at Figure 1. Also,
the % change of the highest salt
concentration compared to the control is
shown in the figure. A decrease was found
9% in Turkish genotypes; while 11% was
found at other three genotypes.

90
g
[<5]
S
S -11% O Control
B 50 MM NaCl
£ 100 mM NaCl
U]
m200 mM NaCl
Turkish Foreign Genebank  Growing
cultivars cultivars genotypes  genotypes
Groups

Figure 1. The effects of salt concentrations on different groups” germination rates (the numbers represents % change of the highest salt
concentration compared to the control)

Seed germination and early seedling growth
were declared as important stages in the
plant lifecycle, and have been stated to
affect the yield (Ahammed,2020). These
stages have also been stated as the most
sensitive to salinity. Delay or inhibition of
the germination with salinity were
attributed to the reduction in water
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availability, the changes at transport of
stored products and structural adjustment of
proteins (lbrahim, 2016). The variance
analysis showed that, the interaction of salt
concentration, genotype, salt concentration
X genotypewas found significant at p<0.01
importance level (Table 2) for coleoptil
length parameter.
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Table 2. Analysis of variance for effect genotypes and salt concentrations on coleoptil lengths of 127

durum wheat genotypes

Coleoptile length

Source DF Sum of Square Mean Square F value
Salt concentration 3 416847,2 138949,1 3212,8**
Error (a) 16 692,0 43,2

Genotype 126 181494,7 1440,4 28,1**
Salt concentration x genotype 378 58307,2 154,3 3,0%*
Error (b) 2016 103244,8 51,2

Total 2539 760585,9

DF: Dergee of freedom; * and ** significant at 5% and 1%, respectively.

Mean coleoptile lengths of whole durum
wheat genotypes are given in the Table 5.
Average coleoptile lengthof control plants
was found 59 mm; also respectively 55, 45
and 26mm at increasing  salinity
concentrations. Similar results were found
in Oner and Kurl1 (2018)’s study. Coleoptile
length of different wheat varieties (Triticum
aestivum L.) showed a decreasing trend in
increasing salinity concentrations and the
lowest coleoptile length was found in the
highest salt test in all varieties. The highest
coleoptile length in control plants was
determined in TR 81284 —Ankara
(G.N.104) genotype (shown in Table 5);
also in TR 47949 —Kars (G.N.84), TR
31902 —Malatya (G.N.99) and Menceki

applications (50-100 and 200 mM). The
lowest coleoptile length in control
application was measured in Gap (G.N.45);
in 50 mM salinity in Giiney yildizi
(G.N.32), in 100 mM and 200 salinity
concentrations in Dumlupmar (G.N.7)
genotypes. It is reported that coleoptile
elongation was inhibited against salinity as
a result of the application of 100 mM NacCl
to two different bread wheat (Triticum
aestivum L.) varieties, and coleoptile length
could be used in determining salt-tolerant
varieties (Fang et al.,2010). When genotype
groups were evaluated, four groups have
had approximate values. In the highest
salinity concentration, Turkish cultivars
decreased coleoptil length 59% and affected

(G.N.115) genotypes with  salinity more than others, as shown in Figure 2.
90
— 85
S
% 80 - —|
,E -9% - o Control
8 /5 % B50 mM NaCl
£ & - [11%
= 100 mM NaCl
© 70 -
200 mM NaCl
65 T . . T
Turkish Foreign Genebank  Growing
cultivars cultivars genotypes  genotypes
Groups

Figure 2. The effects of salt concentrations on different groups’ coleoptile lengths (the numbers represents % change of the
highest salt concentration compared to the control)
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Satish et al. (2016) examined the
histochemical structure of the finger millet
(Eleusine coracana (L.) Gaertn) coleoptyl
belonging to the Poaceae family in response
to salinity, and it was reported that the leaf
water potential decreases against increasing
salt concentrations, and the increased lignin
accumulation in the cells may cause
changes in the cell wall, also this situation
may cause changes in the cell elongation, as
a result of these may lead to morphological

changes. Considering  that  these
morphological changes may affect length
firstly, so decrease in coleoptile height can
be attributed to these cellular changes.
Variance analysis of the durum wheat
genotypes’shoot dry matter of is shown in
Table 3. With reference to this table, the
interaction of salt concentration, genotype,
salt concentration x genotype was found
significant at p<0.01 importance level.

Table 3. Analysis of variance for effect genotypes and salt concentrations on shoot dry weights of 127

durum wheat genotypes

Shoot dry weight
Source DF Sum of Square Mean Square F value
Salt concentration 3 386587,6 128862,5 395,5 **
Error (a) 12 3910,0 325,8
Genotype 126 467411,8 3709,6 24, 4%*
Salt concentration x genotype 378 132375,8 352,2 2,3%*
Error (b) 1512 230331,9 152,3
Total 2031 1220617,0

DF: Dergee of freedom; * and ** significant at 5 % and 1 %, respectively.

Durum wheat genotypes’ whole mean shoot
dry matter are shown in Table 5.
Accordingly, mean values were found 91
mg in control plants, 95, 87 and 60 with
increasing salinity Similarly, two different
research groups found a increase in shoot
growth against low salt concentrate (50 mM
salinity) in two of three different durum
wheat cultivar, and reduction in higher
concentrations (Almansouri et al.,1999 and
Yildirim et al.,2015). Munns and Gilliham
(2015) stated that plants make osmotic
adjustments by synthesizing compounds at
the cellular level to occur salt tolerance
mechanism. In other words, the increase in
weight against low salt concentration may
be due to the genotypes’protect their
turgormechanism by synthesizing osmolyte
to protect its turgor and increase their water
holding capacity. In the present results, the
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highest shoot dry matter was ascertained in
Eminbey (G.N.10) genotype in control
plants; 81381 -Sivas (G.N.79) in 50 mM
salinity, Giindas (G.N.36) and Ozberk
(G.N.41) in 100 and 200 mM salinity. The
lowest values were found in Selguklu 97
(G.N.24) in control application, Sélen 2002
(G.N.8) in 50 and 100 mM salinity; Meram
2002 (G.N.6), Dumlupmar (G.N.7) and
Solen 2002 (G.N.8) in 200 mM salinity.
When genotype groups were examined, it
was determined that the groups
demonstrated similardisposition to
increasing salinity. The averageshoot dry
weights of the groups at whole
concentrations are seen at Figure 3. In the
highest salinity concentration, gene bank
and growing genotypes were found more
tolerant with 29% decrease.
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Figure 3. The effects of salt concentrations on different groups” shoot dry weights (the numbers represents % change of the
highest salt concentration compared to the control)

Hasegawa et al. (2000) expressed that,
salinity may be destroyed membrane
integrity and reduced photosynthesis.
Photosynthesis, is an important mechanism
that determines plant dry matter needs

water, so the inhibition of water uptake with
salinity causes water shortage, damages
photosynthesis  and  brings  about
impediments in dry matter accumulation of
genotypes.

180
160
— 140
£ 120 §
g,, 100 Tl : _14% @ Control
- 23 s 510} - § . ®50 mM NaCl
o am 54% - =559
S - % =100 mM NacCl
40 - %\
] \ 0200 mM NaCl
20 ] \
0 T T T & Ll
Turkish Foreign  Genebank  Growing
cultivars  cultivars  genotypes genotypes
Groups

Figure 4 The effects of salt concentrations on different groups’ root lengths (the numbers represents % change of the highest
salt concentration compared to the control)

The results of the variance analysis of the
root lengths of durum wheat genotypes
grown against salt concentrations are shown
in Table 4. According to this, the interaction

of salt concentration, genotype, salt
concentration x genotype was found
significant at p<0.01 importance level
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Table 4.Analysis of variance for effect genotypes and salt concentrations on root lengths of 127

durum wheat genotypes

Root length
Source DF Sum of Square Mean Square F value
Salt concentration 3 9180082,0 3060027,3 4464,9*%*
Error (a) 92 63051,9 685,4
Genotype 126 6327447,0 50217,8 75,0%*
Salt concentration x genotype 378 1914739,0 5065,5 7,6%*
Error (b) 11592 77643534 669,8
Total 12191 25249673,4

DF: Dergee of freedom; * and ** significant at 5% and 1%, respectively.

Mean root lengths of the genotypes are
given in Table 5. These averages were
found 125mm in control plants, 128, 103
and 59 mm respectively increasing salinity.
In like manner, Fellahi et al. (2019) showed
that 50 mM salinity did not affect the root
length in bread wheat varieties grown in
differetn salinity concentrations in the petri
dishes, however the increase in
concentration gradually decreased the root
length. The increase of root growth agaist

salinity applications was stated by different
research teams, too (Ayed et al.,2014; Jbir
et al.,2001). In the Table 5, it is clearly
shown that the highest root length was
detected in Karakilgik (G.N.126) in control,
and Iskenderiye (G.N.125) in other salinity
concentrations. Also the lowest root length
was measured in Aydin 93 (G.N.21) in
control plants, Meram 2002 (G.N.6) in 100
mM salinity and in Dumlupinar (G.N.7) in
other salinity concentrations.

Table 5 The effects of different salt concentrations on germination rates, coleoptile lengths, shoot sry
weights ans root lengths of the 127 durum wheat genotypes

Germination rate (%0) Coleoptile length (mm})

Shoot dry weight {mg) Root length (mm})

S.c.(mM) 0 50 100 200 0 50 100 200 0 50 100 200 0 50 100 200
G m=std  m=std  m=std me=std  mestd m=std me=std mestd m=std m=std m=std m=std m=std m=std m=std m=std
1 73 31==8 74 T4==10 38221 333 40b=4  16c=3 30=8 3323 6226 19b=2 106==30 110==29 66b=11  28c=7
2 37==8 81a=3 6lb=6 443 Jla=6 45ab=3  3db=d4 113 82214 63213 42b=l 116 1082220 69b=24  38c=11 16d=35
3 83z 74210 8827  80xd Jla=d 49223 36b=3 112 72211 732209 382=17 13b=6 86221 83240 49b=10  19c=4
4 9la=d 38227 8924 8526 J6a=3 J1a=7 3Tb=2 13c=2 73216 T2ab=4  52b=11 19c=7 872220 T02=12 40b=10 19c=3
5 9da=3 892=3 93z=6 8526 6222 3323 41b=3 15c=1 7827 79216 48b=3 15ex1 1172226 81b=16  55c=8 21d=4
6 9da=2 93a=d 9la=3 861l 5723 4922 29b=3 o=l 6220 37a=3 402=3 2b=0 103214 5ib=11  29cx6 12c+3
7 9722 G6a=3 9822  92=x11 49axd 4223 26b=d 42 60a=6 46ab=3 31b=3 2o 12a=13 43b=13 32b=3 1lex3
] 87ab=7 8026 82ah=5  T2b=12  46ab=10 5326 3db=d Tzl 3529 37ab=22  26b=6 2=0 1102%23  53b=15 3Tb=6 14c=6
9 30220 81a=3 7528 7412 53222 492=3 4da=4 23b=2 1132211 1032219 9224 45b=2 1102220  119a+32 1002224 51b=10
10 63211  39ab=0  57ab=18 46ab=23 62==8 602=2 48b=6  25c=2  1252x14 10822 1052=13  30b=13 138=2=34 1532227 113b=37 35912
11 = Tha=t 8224 785 613 54ab=3  40b=2  26c=3  106a=12  104a=5 932=10 37b=13 1012223 1382229 103b=26 Fdc=l5
12 79210 914 8024 8426 61a=3 33ab=3  44b=3 203 107219 100a=6  87==11 45b=4 1372228 1342221  105b=16 4520
13 G6a=3 0a=T 9225 8610 60axd 392=8 Sla=d 25b=5 12127 113a+18  78b=45 64b=10 1322231 113b=26  124ab=27 57czll
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Similarly other three paremeters, four group foreign), Akgakale-2000 (G. N. 37,

have had similar averages as shown in
Figure 4. According to table, gene bank
genotypes affected more than others with
55% in the highest salinity.

3.1. General effect of salinity on durum
wheat genotypes

The results showed that the most tolerant
cultivars were found as C9 (G. N. 61,

601

Turkish) and Vatan (G.N.50; Turkish)
genotypes and the most sensitive ones were
found Zenit (G.N.51;foreign), Cesit-1252
(G.N.2;Turkish) and S6len-2002
(G.N.8;Turkish) respectively, at the highest
salt concentration (200 mM NaCl). Being
certificed of these tolerant genotypes as
‘cultivar’, may be associated of having



MAS JAPS 8(3): 591-605, 2023

stress tolarance mechanisms through the
breeding period. Ak¢akale 2000 and Vatan
genotypes were also declared as having
high pasta quality with their high
sedimentation values (Koyuncu, 2009). In
addition to these, Ay et al. (2011) declared
that Solen 2002, which is the most sensitive
genotypes of the present study, was found
sensitive against yellow rust and brown rust
in two different researches. Another
sensitive genotype, Cesit 1252 was notified
as having low pasta cooking quality and that
situation was correalated with its protein
quality and quantity (Bozkurt, 2012). The
negative findings of these genotypes may be
a response of their sensitivity against
salinity.

4. Conclusions

Germinaion stage is an important
period of plant growth. At the beginning of
the study two things were aimed: to learn
the effects of salinity on durum wheat
genotypes’ at germination stage and to
select sensetive and tolerant genotypes of
them. Firstly, mean comparision signed that
salinty affected germination rate, coleoptile
length, shoot dry weight and root length of
the 127 durum wheat genotypes’ negatively
at germination stage. Secondly C9
(G.N.61,foreign), Akcakale-2000
(G.N.37;Turkish) and Vatan (G.N.50;
Turkish) genotypes were found the most

tolerant genotypes, while Zenit
(G.N.51;foreign), Cesit-1252
(G.N.2;Turkish) ve Solen-2002

(G.N.8;Turkish) genotypes were detected as
the most sensitive in 200 mM salt
concentration (the highest concentration of
the presens study). It is suggested that the
producers should prefer these tolerant
genotypes and avoid sensetive ones in the
salty soils. It is necessary conducting new
treatments with longer periodand making
detailed analysies for more precise results.
The tolerance mechanisms of the tolerant
genotypes may been discoursed by breeders
to develop new tolerant cultivars.
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Abstract

Soybean is a strategically important plant with both high protein content and high oil content. Various abiotic
stress conditions can be effective on agricultural activities. Practical solutions can reduce the negative effects of
stress conditions. For this reason, this study aimed to investigate how soybean is affected by salinity during the
seedling period and to what extent it can tolerate the negative conditions caused by this stress with potassium
humate fertilizer. Arisoy soybean variety was grown in greenhouse conditions in 1.3 kg pots (sand + perlite 1:1)
in a random parcel experimental design under 0, 3, 6 dS m-1 salt conditions (by applying with irrigation water)
after emergence. Potassium humate (0 and 40 cc da™) was applied during the seedling period. As a result of the
study, it was determined that increasing salinity conditions had significant negativelly effected on plant height,
fresh and dry weight, chlorophyll a, chlorophyll b content, leaf relative water content, wheares the values leaf
relative membrane permeability (RMP) of soybean plants was increased because of cell membrane demaged by
oxidative stress during seedling period. In the study, although potassium humate application on soybean grown
under modareted level (3dSm-1 salt) salinity conditions did not create a statistically significant difference and
importance, it is recommended to carry out studies on its availability, application amount and application period
since it has a positive effect on some traits (plant height, leaf area, karatoneid ve RMP) under salt stress conditions.
Thus, it is thought that foliar potassium humate application will be important in terms of a practical application
for producers to cope with the negative effects of salt stress conditions.

Keywords: Salinity, potassium humate, soybean, seedling stage
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1.Introduction

Salinity is one of the important
environmental factors limiting plant growth
and development and crop yield. Salinity is
the accumulation of soluble salts mixed
with groundwater, especially in arid and
semi-arid  climatic zones, and the
accumulation of salt on and near the soil
surface as a result of high groundwater
rising to the soil surface and evaporation
(Kwiatowsky, 1998). Salinity can inhibit
plant growth due to osmotic stress and ionic
toxicity (Zu, 2003). The osmotic stress
caused by salinity can cause a severe
reduction in stomatal aperture, which in
turn reduces photosynthetic capacity
(Munns and Tester, 2009). Therefore, the
growth status of many plants is closely
related to photosynthetic activity under salt
stress (Diao et al, 2014). When
photosynthesis is disrupted, crop growth,
development and vyield are severely
hampered (Nusrat et al., 2014; Bilashini et
al., 2018). Salinity affects plant metabolism
by reducing potential water, ion imbalance
and toxicity, and CO2 absorption in arid and
semi-arid environments where it is the main
factor limiting legume production (Rozema
and Flowers, 2008). Salinity (Na*), which
inhibits the supply of K+ and Ca®" and
disrupts the efficient regulation of stomata,
causes a reduction in photosynthesis and
crop growth. Salinity (Na*) inhibits K™ and
Ca?* nutrition and disrupts the efficient
organization of stomata, leading to reduced
photosynthesis and crop growth. CI” toxicity
also reduces photosynthetic capacity,
ultimately reducing crop growth and yield
(Ullah et al., 2018). Salt stress reduces
germination percentage and rate, causes
delayed seed germination and inhibits the
viability of seed, root and shoot growth or
seedling growth of plants such as legumes
(Sharma, 2006). In this case, it is foliar
spraying that increases organic compounds
through photosynthesis and osmoregulation
in crop production and reduces oxidative
stress by increasing the activity of
antioxidant enzymes under stress conditions
(Hafez et al., 2021) Soybean plants require
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high levels of K fertilization (Abbasi et al.,
2012). Potassium is the most abundant
cation in the cytoplasm (Nelson et al.,
2012). Plants that accumulate significant
amounts of protein and carbohydrates in
storage tissues have high K requirements.
Potassium humate (K-humate) is widely
used as a source of K through foliar
application (Okba et al., 2021) Spraying
plants with K-humate increases the
permeability of plant membranes through
humate application, which improves root
growth, increases cell division and
increases productivity (Aytag et al., 2022).
Humates are common carbonaceous
materials of plant and animal residues
resulting from biological and chemical
decomposition (Turan et al., 2022). K
humate is an effective natural material
containing various macro elements such as
N, P and K and micro elements such as Mo,
Cu, Zn, B, Co and Mg (El-Hashash et al.,
2022). The accumulation of chlorophyll,
sugars and amino acids in plant tissues is a
result of spraying plants with K-humate,
which enables plants to tolerate salinity,
resulting in a hormone-like effect and
activation of photosynthesis, which is
positively reflected in nutrient uptake, plant
productivity and quality. Soybeans are an
important source of protein in the human
diet. Therefore, it is a valuable food,
especially for vegetarians and vegans. They
are also rich in healthy fats. The fats it
contains are especially rich in unsaturated
fatty acids and have heart-healthy effects.
Soybeans are also a hardy plant in terms of
salinity tolerance and are one of the
preferred crops for agricultural production
in saline soils. It has mechanisms to regulate
water balance to combat salinity and can
continue to grow and develop even under
salinity. This feature enables soybean to be
grown on saline soils and contributes to a
more efficient use of saline soils in
agriculture (Essa, 2002). The objectives of
this study were; i) to examine the effects of
salt stress on the early seedling
development period of soybean plants, ii) to
evaluate whether foliar application of
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potassium humate fertilizer during the early
seedling development period of soybean
plants grown under salinity conditions
eliminates the negative effects of salt stress
or alleviates the damage caused by stress.

2.Material and Methods
2.1. Material

This study was carried out under
greenhouse conditions at Aydin Adnan
Menderes  University,  Faculty  of
Agriculture, in 2021. Arisoy soybean
variety was used as the plant material of the
experiment.

2.2. Methods

Arisoy variety was grown in
greenhouse conditions in 1.3 kg pots (sand
+ perlite 1:1) in a randomized plots
experimental design. Each pot was planted

with 5seed. After emergence, plants were
grown under 0, 3, 6 dS m™ salt conditions
(by applying with irrigation water).
Watering with 200 ml Hoagland solution
was applied daily. When the plants reached
the 3-leaf stage, potassium humate fertilizer
was applied as 40 cc da™. It was applied as
1.5 cc foliar spray on the plant. After the K
Humate was treated with foliar application,
salt stress conditions were continued for
another 7 days. At the end of this period,
(when the plants reached the 4-leaf stage)
they were harvested for measurements.
Every week, the salt concentrations of the
water and the pots were checked.
Calculation of salt concentrations of
irrigation water; We adjusted the irrigation
water (Salt stress and Hoagland solution)
for 120 L.

1dS m? =10 mM NaCl = 0,584 g/ 1 It

3dSm?=30mM NaCl x 0.584 = 1.752 g L* (for 1 L water)

6 dS m* =60 mM NaClx 0.584 = 3.504 g/1lt (for 1 L water)

The preparation of Hoagland Solution were
made 1 L water according to Hoagland and
Amon, 1950 and adjusted for 120 L water.
After the emergence of the soybean plants,
control and salt stress conditions was
carried out by irrigated with approximately
200 mL of daily Hoagland solution and salt
concentration adjusted water until the third
triple leaf node.

2.3. Analysis and test methods

In this study, 3 salt stress level (0, 3,
6 dS m?) and 2 potassium humate
applications [0 and 40 cc da*] were applied.
The data obtained from the pot study were
analyzed in the TARIST statistical program
in a two-factor experimental design in
random plots.

Investigated Characteristics

Plant height
Dry leaf weight (g), Fresh leaf
weight (g), Leaf area, Membrane
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Permeability, Relative Water Content

(RWC) were measured.

Fresh leaf weight

Leaf samples taken from the plant
were kept in a tray with distilled water
(covered with freshmen filter paper) for 24
hours and measured with a precision
balance.

Leaf area

Leaf samples taken from the plant
were measured with LICOR 3000 C leaf
area measuring device.

Membrane Permeability

1 cm diameter discs were taken from
the leaves of each plant brought to the
laboratory after harvesting, the discs were
washed with distilled water, 20 pieces were
placed in glass bottles and 10 ml of distilled
water was added to each of them. The
prepared samples were left on the shaker for
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24 hours and then the pure water in the
bottles was poured into the tube and the
EC1 value was measured on the EC meter.
Then the water was returned to the bottles
and autoclaved at 120 °C for 20 min and
EC2 value was measured.

RMP (%) = (EC1-EC0)/(EC2 -ECO0) x
100 and the %EC value was found (Lutts et
al., 1996)

Determination of relative water content
The largest and youngest leaves
were collected from each pot. Leaves were
immediately weighed to obtain fresh weight
and dehydrated in a pool with double

Table 1. ANOVA for the analyzed characteristics

distilled water. The leaves were then
rehydrated for 12 hours in a pool in an
indoor environment at approximately 23 °C
under light-free conditions. All leaves were
placed in an oven at 70 °C for 72 hours.
(Hossain et al 2010; Canavar et al., 2014).

RWC=[(Fresh Leaf Weight-Dry Leaf
Weight) / (Rehydrated Leaf Weight-Dry
Leaf Weight)] x 100

3. Results and Discussion

Analysis of variance was performed
with the data obtained from the study and
the results are shown in Table 1.

Ccv DF Plant height Dry Leaf fresh Leaf leaf area Chlla

weight weight
S 2 27.754** 0.719** 13.58** 431.65** 0.784**
P.H 1 3.467ns 0.072ns 0.220ns 34.06ns 0.050ns
S*PH 2 7.534ns 0.045ns 1.761* 90.36** 0.029ns
*, ** Significant p<0.05 and 0.01, D.F. Degree of freedom, respectively. S:Salinity, P.H.: potassium humate,
As seen in Table 1 and Table 2, the statistically significantly negatively

salt*potassium humate interaction was also
significant for carotoneid, leaf area and
fresh leaf weight. The effect of salt stress on
all the traits examined was significant, as
well as the effect of potassium humate for
RMP and Carotoneid. Table 2 presents the
mean values and groups of the analyzed
traits. The mean values and groups of plant
height of soybean plants at 4-leaf stage
under different salt stress conditions and
with and without potassium humate
treatment are given in Table 2. According to
the data obtained, it is seen that the plant
height of soybean plants in the periods
measured under 0.0 dS salt application
conditions varied between 13.0 - 15.5 cm.
The general average of plant height was
14.25 c¢cm under non-salt conditions, 11.77
at 3.0 dS m! and 9.97 at 6.0 dS m™.
According to these results, it was
determined that plant height values were
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affected as salt stress conditions increased.
It becomes difficult for plants exposed to
salt stress to take water from their roots.
Saline soil creates an osmosis from the roots
of the plants to the surrounding water. This
causes plants to lose water and disrupts the
water balance. Plants that cannot get
enough water experience water stress and
growth is reduced (Hailu and Mehari,
2021;Essa 2002; Tu 1981). According to
the mean values of plant height, it is seen
that potassium humate fertilizer applied
under salt conditions of 3 and 6 dS m-1
increased plant height by 1 cm and 0.8 cm,
respectively, compared to the control group
(0 dS m™) plants, but this result was not
found statistically significant. The study is
in accordance with Kadam et al., 2011.
Potassium humate applied under salt stress
conditions positively affected plant growth
characteristics.
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Table 2. ANOVA for the analyzed characteristics

cv DF Chillb (mg/g)  Karotoneid (mg/g) RWC RMP

S 2 0.101** 0.106** 158.103** 1776.776**
P.H 1 0.000ns 0.078** 0.135ns 286.889**
S*PH 2 0.001ns 0.003* 2.194ns 0.025ns

*, ** Significant p<0.05 and 0.01, D.F. Degree of freedom, respectively. RWC:Relative water content, RMP: Relative membran permabilite

Plant dry leaf weight and the groups formed
are given in Table 3. When we examine the
mean values, it is seen that the plant dry leaf
weight of soybean plants in the periods
measured under 0.0 dS salt application
conditions varied between 1.05 - 1.07 g.
The average plant dry leaf weight was 1.062
g in control, 0.623 g in 3.0 dS conditions
and 0.378 g in 6.0 dS conditions. These
results show that dry leaf weight values are
statistically ~ significantly ~ negatively
affected as salt stress conditions increase.
Under salt stress, plants begin to lose water
due to high salt concentrations. The saline
environment draws water from the roots of
the plants towards the saline environment
and the plants lose water. This leads to

water loss in the leaves of the plants and
consequently a decrease in dry leaf weight
(Kadam et al., 2011). According to the
average results, potassium humate fertilizer
applied under salt conditions of 3 and 6 dS
m~increases the dry leaf weight by 0.33 cm
and 0.03 g, respectively, compared to plants
not applied under the same conditions. In a
study in maize, K+ contents in leaves and
roots decreased by 34% and 61%,
respectively, under salt stress (Jiang et al.,
2017). In soybean, the positive and
significant effect of potassium humate
application on yield components under
saline conditions has been found in previous
studies (Abdelrasheed et al, 2021; Alharbi
etal., 2022).

Table 3. Means for the characteristics examined (plant height and dry leaf weight)

Plant Height (cm) Dry Leaf weight (9)
Salinity Potassium Humate Mean Potassium Humate Mean
0 40 cc da’? 0 40 cc da’?
0.0dS m? 15.5 16.0 15.75a 1.05 1.07 1.062 a
3.0dSm? 12.2 13.2 11.77b 0.46 0.79 0.623 b
6.0dS m? 11.2 12.0 9.97¢c 0.36 0.39 0.378¢
Mean 12.43 11.56 0.63 0.74
LSD Salinity 1.563 0.161
LSD Potassium 1.277 0.132
LSD P*S 2.211 0.228

Plant fresh leaf weight and the groups
formed are given in Table 4. According to
the results, it is seen that the fresh leaf
weight of soybean plants varied between
4.65 - 5.41 g during the periods measured
under control (0 dS m™) salt application
conditions. After the start of salt
application, it was between 2.81 - 4.17 dS
m? at 3.0 dS m™ and between 2.0 - 2.09 at
6.0 dS m™. The mean fresh leaf weight of
the plant was 5.048 g under non-saline
conditions, 3.49 g under 3.0 dS m
conditions and 2.04 g under 6.0 dS m*
conditions. Salt stress can cause symptoms
such as wilting and dropping of leaves in
plants. This leads to a decrease in
photosynthesis processes and negatively
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affects the nutrient synthesis of plants
(Osman et al., 2017). In addition, it was
determined that potassium applied to
soybean grown under salt stress had
statistically different effects at salt stress
doses. Especially in salt stress environment
such as 3.0 dS m?, it was determined that
potassium application had a more positive
effect than non-application, and there was a
rapid decrease in the plant fresh weight of
plants that were not applied potassium.
Under 6.0 dS m™ salt stress conditions,
potassium application had no significant
effect. In previous studies, it was found that
fresh weight decreased similarly under
salinity (Gouiaa et al., 2012 et al., 2012;
Kurt et al., 2023). Leaf area averages and
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groups are given in Table 2. According to
these results, it is seen that the leaf area of
soybean plants in the periods measured
under 0.0 dS salt application conditions
varied between 19.42 - 24.14 cm?. After the
start of salt application, it was between
18.19 - 28.96 cm? at 3.0 dS m™ and between
6.97 - 9.17 cm? at 6.0 dS m™. The mean leaf
arca was 21.873 cm? under no salt
conditions, 23.580 cm? under 3.0 dS m*
conditions and 8.073 cm? under 6.0 dS m™
conditions. The data obtained from the
results of this study (Gouiaa et al., 2012) are
in agreement with the findings of the
previous study. Potassium humate can
reduce water loss caused by salt stress by
regulating water balance in plants. High salt
concentrations lead plants to lose water, but
potassium humate can promote plants to
take up more water from their roots. This
helps regulate the water balance of plants

and can increase the water content of leaves,
expanding leaf area. The ability to maintain
high chlorophyll content under saline
conditions leads to high biomass, which is
probably due to a greater leaf turgor
resulting from a balanced osmotic potential,
which in turn means higher photosynthesis
and better growth (Gouiaa et al., 2012 et al.,
2012). In a study in sunflower, chl content
increased with NaCl (Heidari et al., 2014).
These results are consistent with rice
(Krishnamurathy et al., 1987) and soybean
(Wang et al., 2001) and cotton (Higbie et
al., 2010). Flowers et al., 1977 and Sohan et
al., 1999 reported that salinity reduced leaf
area index and increased leaf weight. In
other words, the decrease in leaf area under
salt stress is associated with an increase in
leaf thickness. As a result, a decrease in leaf
area occurs with salinity (Heidari et al.,
2014).

Table 4. Means for the characteristics examined (fresh leaf weight and leaf area)

Fresh Leaf Weight (g)

Leaf Area (cm?)

Salinity Potassium Humate Mean Potassium Humate Mean
0 40 cc dat 0 40 cc dat

0.0dSm' 541 A a 465B a 5.048 a 24.14 19.42 21.78 a

3.0dSmt 281B b 417A b 349D 18.19 18.96 18.56 a

6.0dS m' 200A b 2.09B ¢ 2.04c¢ 6.97 9.17 8.07h

Mean 3.40 3.71 16.43 19.18

LSD Salinity 0.804 4.265

LSD Potassium 0.657 3.482

LSD P*S 1.137 6.032

Chlla values and the groups formed are
given in Table 5. According to the results,
the plant Chlla weight of soybean plants in
the periods measured under 0.0 dS m™ salt
application conditions varied between
0.923 - 1.22 mg/g. After the start of salt
application, it was between 0.660 - 0.789
mg/g at 3.0 dS m™* and 0.37 mg/g at 6.0 dS
m™. The average plant Chlla weight was
1.092 mg/g under no salt conditions, 0.789
mg/g at 3.0 dS m™* and 0.372 mg/g at 6.0 dS
m! salt conditions. It is observed that Chlla
content decreased significantly with salt
application. The positive effect of
potassium humate was observed in average
values under low salt conditions, but no
potassium humate effect was observed
under high salt conditions (6.0 dS m™).
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Munns (2002) reported that salinity causes
plant cells to lose water and shrink and then
cell elongation rates decrease. The change
in cell elongation and cell division resulted
in the formation of smaller sized leaves.
Papp et al., 1983 and Beinsan et al., 2009
reported that an increase in leaf thickness
under salinity can increase chl content. The
increase in chl in leaves under salt stress
may be due to an increase in the number of
cloplasts (Misra et al., 1987). On the other
hand, Zhao et al., 2007 and Yasar et al.,
2008 revealed that chl content in oats
decreased under increasing  salinity
conditions and this became more
pronounced over time. Chllb amounts and
groups are given in Table 5. When the
averages are examined, it is seen that the



MAS JAPS 8(3): 606-618, 2023

amount of Chllb in soybean plants varied
between 0.49-0.497 mg/g in the periods
measured under 0.0 dS m™ salt application
conditions. After the start of salt
application, it was determined to be
between 0.35 - 0.386 mg/g at 3.0 dS m™ and
between 0.216 - 0.234 mg/g at 6.0 dS m™,
The mean plant Chllb weight was 0.497
mg/g under no salt, 0.368 mg/g at 3.0 dS m"
1 and 0.226 mg/g at 6.0 dS m™. It is possible
to say that salt stress has a negative and
significant effect on chllb. Decrease in

Chlorophyll concentration due to salinity
has been previously recorded in rice plants
(Ali et al., 2004; Tatatr et al., 2010). Lutts
et al., 1996 and Zhao et al., 2010 reported
that Chl a and Chl b were more significantly
negatively affected. Kura-Hotta et al. 1987
suggested the decrease in Chl a/b as an
indicator of plant senescence. According to
the results obtained, potassium humate
application did not affect the amount of
chlb.

Table 5. Means for the characteristics examined (Chlla and Chllb)

Chlla (mg/g) Chllb ( mg/g)
Salinity Potassium Humate Mean Potassium Humate Mean
0 40 cc da*? 0 40 cc da*?
0.0dSm 0.923 1.22 1.092 a 0.497 0.490 0.497 a
3.0dSm* 0.660 0.81 0.789b 0.386 0.350 0.368 b
6.0 dS m'! 0.37 0.37 0.372¢c 0.234 0.216 0.226 ¢
Mean 0.65 0.8 0.497 0.490 0.497 a
LSD Salinity 0.134 0.064
LSD Potassium 0.109 0.054
LSD P*S 0.189 0.102

Carotenoid contents and groups are given in
Table 6. When we examined the results, it
is seen that the plant carotenoid weight of
soybean plants in the periods measured
under 0.0 dS m™ salt application conditions
varied between 0.49-0.66 mg/g. After the
start of salt application, it was determined to
be between 0.36 - 0.350 mg/g at 3.0 dS m*
and between 0.26 - 0.36 mg/g at 6.0 dS m™.
The mean plant carotenoid weight was
0.576 mg/g at no salt, 0.445 mg/g at 3.0 dS
mand 0.311 mg/g at 6.0 dS m™. Salt stress
caused a significant reduction in plant
carotenoid content and this is in agreement
with the results obtained in previous studies
(Adhikari et al., 2020). The reduction in
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carotenoid and chlorophyll contents might
be due to degradation of b-carotene and the
negative effect of the accumulated salt ions
(Alietal., 2004; Gomes et al., 2011). It was
observed that potassium humate application
caused a significant increase in plant
carotenoid content in both control and salt
stress. Higher carotenoid and chlorophyll
contents compared to potassium treatments
were obtained by Hussein et al. (2014) in
Jojoba plants. The increase in potassium ion
and decrease in photosynthetic pigment and
sodium ion under salt stress (Fayez and
Bazaid, 2014) increased potassium content
by potassium fertilizer.
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Table 6. Means for the characteristics examined (Karotoneid and RWC)

Karotoneid (mg/g)

RWC (Relative water content)

Salinity Potassium Humate Mean Potassium Humate Mean

0 40 cc da* 0 40 cc da’
0.0dS m* 0.49 0.66 0576a  94.528 93.014 93.771a
3.0dSm? 0.36 0.50 0445b  94.326 94.48 94.404 a
6.0dSm?! 0.26 0.36 0311c  84.795 85.63 85.214 b
Mean 0.37B 0.51A 91.22 91.04
LSD Salinity 0.032 3.067
LSD Potassium 0.028 2.504
LSD P*S 0.046 4.338
Plant RWC (relative water content) water balance of plants and to assess plant

averages and groups are given in Table 7.
According to the results, it is seen that the
plant RWC of soybean plants varied
between 93.014 - 94.528 mg/g in the
periods measured under 0.0 dS m™ salt
application conditions. After the start of salt
application, it was between 94.326 - 94.48
mg/g at 3.0 dS m*? and between 84.795 -
85.63 mg/g at 6.0 dS m™. The mean plant
RWC was 93.771 mg/g at no salinity,
94.404 mg/g at 3.0 dS m™ and 85.214 mg/g
at 6.0 dS m™. A negative and significant
effect of salinity on RCW was found. RWC
is an important parameter to understand the

water stress. Plant water stress occurs when
water uptake is reduced or water loss is
increased. They found that RWC decreased
in quinoa under saline conditions (EI-
Bassiouny and Bekheta 2005; Yan et al.,
2020). A study in pea plants found that salt
stress induced a decrease in RWC, with low
(76.92%) RWC under salt stress (Khan et
al., 2022). However, potassium humate had
no significant effect on this trait. However,
in a study, a significant positive effect of
potassium humate on RWC under salinity
was found (Alharbi et al., 2022).

Table 7. Means for the characteristics examined (RMP)

RMP (Relative membran permabilite)

Salinity Potassium Humate Mean
0 40 cc dat
0.0dSm' 10.832 2.995 6.913c
3.0dSmt 35.607 27.523 31565 h
6.0dS m' 44.055 36.022 40.039 a
Mean 30.16 22.18
LSD Salinity 6.512
LSD Potassium 5.317
LSD P*S 9.209
Plant.  RMP  (Relative = membrane The cell membrane acts as a selective

permability) averages and groupings are
shown in Table 2. According to the results,
the plant RMP weight of soybean plants in
the periods measured under 0.0 dS m™* salt
application conditions varied between
2.995 - 10.832 mg/g. After the start of salt
application, it was determined to be
between 27.523 - 35.607 mg/g at 3.0 dS m"
Land between 36.022 - 44.055 mg/g at 6.0
dS m. Plant RMP averaged 6.913 mg/g
under saline-free conditions, 31.565 mg/g at
3.0 dS mtand 40.039 mg/g at 6.0 dS m™.
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barrier between the intracellular and
extracellular environments and prevents the
uncontrolled passage of substances inside
the cell, and RMP is a measure used to
assess this selective permeability of the cell
membrane (Kwak et al., 2012). RMP
increases when the cell membrane is
damaged or under stress, which can cause
the cell membrane to allow the passage of
more substances than normal, indicating
that the cell is negatively affected (Chung et
al., 2021). Low RMP indicates that the cell
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membrane is intact and has normal
permeability, while high relative membrane
permeability may indicate that the cell
membrane is damaged or under stress
(Weldhois et al., 2021).

4. Conclusion

In this study to determine the
tolerance ability of soybean against salinity,
the plants were evaluated in terms of dry
leaf weight, fresh leaf weight, plant height,
Chl a, Chl b, relative water content (RWC),
relative membrane permability (RMP),
carotenoids after salinity under 0 dS m?, 3
dS m-1, 6 dS m salinity conditions. As a
result of the analysis, the content of
photosynthetic pigments (chl a, chl b and
carotenoids) decreased significantly when
soybean plants were exposed to salinity
conditions. However, changes in dry leaf
weight, plant height, RWC traits were
significantly affected by different salinity
conditions. The positive effects of
potassium humate application on Chlla,
Chllb, fresh leaf weight, leaf area under salt
stress conditions were observed more
clearly than the effects on other traits.
Relative membrane permability (RMP) was
significantly and negatively affected by
salinity. In terms of carotenoid properties, it
was determined that the amount of
carotenoid decreased while the degree of
salinity increased. It was determined that
salinity negatively affected the
development of the plant. Especially in 3.0
dS mtand 6.0 dS m? salt stress conditions,
soybean plant growth was negatively
affected. As a result, foliar application of
potassium humate fertilizer under high
salinity conditions (6 dS m™) was found to
stimulate plant growth under 3 dS m* salt
conditions, while it did not affect plant
growth factors under 6 dS m* conditions.
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