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Tane Heterojenitesi ve Farkli Anaglarin
Papazkarasi Uziim Cesidi Tane Ozelliklerine Etkisi

Effect of Berry Heterogeneity and Different Rootstocks on
the Berry Characteristics of the Papazkarasi cv.

0z
1 .
Elman BAHAR Deneme Kirklareli ili Pinarhisar ilgesinde Irem Camlica Bagcilik ve Sarapgilik Ltd. Sti. baginda
ilknur KORKUTAL* yuratilmastar. Bitkisel materyal olarak on yasinda olan; Papazkarasi/1103P, Papazkarasi/110R

ve Papazkarasi/420A asi kombinasyonu omcalari secilmistir. Calismada farkli anaglara asili

. H 1
Semih ERISKEN Papazkarasi Uzim cesidi salkimlarindan alinan tanelerin 6zellikleri belirlenmis ve tane

L Tekirdag Namik Kemal heterojenitesinin tane 6zelliklerini nasil etkilediginin ortaya konmustur. Bu amagla, hasat edilen
Universitesi, Ziraat Fakiiltesi, salkimlardan alinan taneler boyutlarina gére siniflanmistir; <12 mm (B2); 12,01-14,00 mm (B3);
Bahge Bitkileri B6lum, 14,01-16,00 mm (B4); 16,01-18,00 mm (B5) ve =18 mm (B6). Ayrica kontrol (B1) boyut grubu
Tekirdag, Turkiye toplam tane sayisinin tane boyutlarina dagrtilmasiyla olusturulmustur. Tane 6zelliklerini ortaya

koymak igin; tane eni-boyu, tane yas ve kuru agirligi, 100 tane agirligi, tane hacmi ve 100 tane
hacmi kriterleri incelenmistir. Ayrica; tane oOzkitlesi, % kuru agirhk, TKA/TH, seker
konsantrasyonu, tanede seker miktari, 1g tanede seker miktari ile verim belirlenmistir. Sonug
olarak, diisiik vigora sahip 420A anacinin tane 6zellikleri agisindan saraplik gesitlerde istenilen
en dustk degerlere sahip oldugu; 6te yandan tane ozkutlesi, % kuru agirhk ve TKA/TH
degerlerinin de yliksek olmasi sebebiyle 6ne ¢iktigi belirlenmistir. Tane boyutlari agisindan da en
yiksek tane sayisinin 12,01 mm ile 18,00 mm arasinda yer alan boyut gruplarinda oldugu
saptanmistir. Uziim kalitesi agisindan bu boyutlar arasindaki taneler, yiiksek kaliteli olmamakla
birlikte sarap Uretimi icin idealdir. Ote yandan B2 (<12,00 mm) ve B6 (>18,00 mm) boyut
gruplarinda istenilen tane sayisina erisilememistir.

Anahtar kelimeler: Anag, Tane heterojenitesi, Otokton, Papazkarasi, Vitis vinifera L.

ABSTRACT

The trial was conducted in the vineyard of irem Camlica Bagcilik ve Sarapgilik Ltd. Sti. in the
Pinarhisar district of Kirklareli province. As plant material, ten-year-old grapevines of the
Papazkarasi/1103P, Papazkarasi/110R, and Papazkarasi/420A graft combinations were
selected. The study examined the characteristics of berries from clusters of the Papazkarasi

Bu arastirma 3. Yazarin Yiiksek Lisans Tezinin grape variety grafted onto different rootstocks, revealing the impact of berry heterogeneity
(YOK Tez No: 760210 / Tarih: 21.07.2022) bir on their features. For this purpose, the berries taken from the harvested clusters were
kismidir. classified according to their size: €12 mm (B2); 12.01-14.00 mm (B3); 14.01-16.00 mm (B4);
Geli Tarihi /Received Date 16.08.2024 16.01-18.00 mm (B5); and 218 mm (B6). Additionally, the control (B1) size group was formed
Revizyon Talebi /Revision Request  26.08.2024 o/ gictributing the total number of berries according to their sizes. To determine berry
Son Revizyon /Last Revision 24.09.2024 . . - .

Kabul Tarihi /Accepted Date 30.09.2024 characteristics, berry width-length, fresh-dry berry weight, 100-berry weight, berry volume
Yayin Tarihi /Publication Date 01.01.2025 (BV), and 100-berry volume criteria were examined. Furthermore, berry skin area (BSA),
Sorumlu Yazar/Corresponding author: berry density, % dry weight, BSA/BV, sugar concentration, sugar content in the berry, and
flknur KORKUTAL sugar content per g of berry, along with yield, were determined. As a result, it was found
E-mail: ikorkutal@nku.edu.tr . that the 420A rootstock, with low vigor, had the lowest values desired in wine grape varieties
Cite this article: Bahar, E., Korkutal, |. & . L. ) . . X
Erisken, S. (2025). Effect of Berry in terms of berry characteristics; on the other hand, it stood out due to its high berry density,
Heterogeneity and Different Rootstocks on % dry weight, and BSA/BV values. In terms of berry size, the highest number of berries was
the Berry Characteristics of the Papazkarasi found in the size groups between 12.01 mm and 18.00 mm. Although the berries in these
cv.. Research in Agricultural Sciences, ) . . . . .

56(1),1-11. size groups are not of the highest quality, they are ideal for wine production. On the other

hand, the desired number of berries could not be reached in the B2 (<12.00 mm) and B6

) OO (218.00 mm) size groups.

Content of this journal is licensed under a Creative Keywords: Rootstock, Grape heterogeneity, Autochtonous, Papazkarasi, Vitis vinifera L.
Commons Attribution-Noncommercial 4.0

International License.

Research in Agricultural Sciences


https://orcid.org/0000-0002-8842-7695
https://orcid.org/0000-0002-8016-9804
https://orcid.org/0000-0002-6596-0008

Giris

Anaclarin olusturdugu kok sistemi; omca ile topragi birbirine
baglayarak, omcanin toprak Usti organlarinin dikey
gelisimini saglamakta (Creasy & Creasy, 2018) ve fotosentez
drdnlerini depolayan bir organ olarak da gorev yapmaktadir
(Keller, 2015). Vitis cinsi icerisinde yer alan anag cesitlerinde
kok sisteminin yatay (yayilma) ve dikey (derinlik) dagihmi,
topraktan su ve besin maddeleri alim oranini belirlemekte
(Malamy & Benfey, 1997, Smart vd., 2006), dolayisiyla
omcanin blylime ve performansi asilandigl anactan
etkilenmektedir (Peccoux vd., 2018; Marin vd., 2021;
Migicovsky vd., 2021). Bu faktorler arasinda; topragin
fiziksel-kimyasal 6zellikleri, isleme, su absorbsiyonu ve suyun
tasinmasi, gecirimsiz veya sikistirilmis katmanlarin varligi,
dikim sikhgl, kék hastaliklari ve bagdaki yabanci ot tirleri vb.
bulunmaktadir (Eshel & Beeckman, 2013). Yimaz ve
Dardeniz (2009), anaclarin filoksera ve nematodlara karsi
koruma saglamasinin yaninda, bazi Ozellikleriyle asilanan
cesidin verim, kalite ve vejetasyon siresine etkili oldugunu
ifade etmislerdir. Toprakta bulunan N, K, Ca, Mg, P, Na, Fe
ve Zn besin elementlerinin omca tarafindan alinma seviyeleri
de anaca gore degismektedir (Kocsis & Lehoczky, 2002;
Theocharis vd., 2024). Ancak UzUm kalitesinde en etkili
faktorin anacg oldugunu belirten Wooldridge vd. (2016)’'nin
aksine Keller vd. (2012) iklim kosullarinin daha kritik bir
etkiye sahip oldugunu bildirmislerdir. Tim bunlarin yaninda,
Ozellikleri daha az bilinen vyerel c¢esitler s6z konusu
oldugunda, bu etkiler kalemin genotipik 06zelliklerinin
ayrintili bir sekilde anlasiimasini engellemektedir (Candar
vd., 2022).

Kaliteli Gzim hasat etmek, bagciligin en 6nemli hedefidir.
Ancak, UzUm tanesinin gelisim ve bilesimi cok cesitli
faktorlerin etkisi altindadir (Yilmaz & Dardeniz, 2009). Bu
dogrultuda Champagnol (1998), tane boyutunun kaliteyi
etkileyen temel belirleyici oldugunu ayni zamanda;
Harbertson ve Keller (2012) de tane boyutunun anaclardan
etkilendigini belirlemislerdir. Krstic vd. (2005) ve Migicovsky
vd. (2021), tane agirhiginin anaglardan %1,21-%1,39
oraninda etkilendigini kaydetmislerdir. Ausari vd. (2024)
Sauvignon Blanc cesidini 7 farkli anaca asiladiklarinda,
salkimdaki tane sayisinin 92-130 adet ve 100 tane agirliginin
100-131 g arasinda degistigini bildirmislerdir. Striegler vd.
(2005) 110R ve 44-53M anagclarina asili omcalardan elde
edilen tane agirlig degerinin nerdeyse ayni oldugunu (1,37
g), Freedom anacinin ise taneleri daha irilestirdigini (1,50 g)
belirlemislerdir. Ayrica salkimdaki tane sayisinin 81-96 adet
arasinda degistigini ifade etmislerdir. Krstic vd. (2005) 1103P
anacinin Chardonnay cesidinde orta irilikte, Syrah cesidinde
ise ktcUk boyutlu taneler olusturdugunu bildirmislerdir.

Tanelerin boyutlarina gére ayrilmasi, sarap bilesiminin daha
iyi yonetilmesini saglayabilir. Secilen klcik tanelerden
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yapilan saraplarin, teorik olarak sarap Ureticilerinin yogun
duyusal ozelliklere sahip kirmizi saraplar elde etmesini
saglayacagl on gorialmustir (Kontoudakis vd., 2011). Bazi
arastirmacilar ise, tane boyutunun sarabin aromatik
bilesenlerine blylk etkide bulunmadigini veya temelde
etkisinin olmadigini iddia etmislerdir (Walker vd., 2005; Holt
vd., 2008). Ancak Melo vd. (2015) tane agirliginin sarap
stiliyle iliskili oldugunu ve klglk veya orta boy tanelerden
yapilan saraplarin daha iyi olabilecegini bildirmislerdir.
Syrah/99R asI kombinasyonuna sahip omcalarin dogu ve bati
yonlerinden tane 6rnekleri alan Hunter vd. (2015) taneleri
agirliklarina gore 4 gruba; 1,00-1,50 g veya daha az; 1,51-
2,00 g arasinda; 2,01-3,00 g ile; 3,01-4,00 g ayirmislardir.
Sonugta, biyilk tanelerin dustk kalite 6zelliklerine sahip
oldugunu bildirmislerdir. Arastiricilar, kaliteli sarap elde
etmek icin, tane agirhgini ve tane boyut degiskenligini
azaltmayi 6nemli bulmuslardir. Tane boyutunun sarap kalite
faktoru oldugu dusinen Melo vd. (2015), Syrah GzUm cesidi
tanelerini ¢caplarina gore; kigik (<13 mm), orta (13-14 mm)
ve bluylk (>14 mm) olmak Uzere gruplamislardir. Salkimdaki
kiglk tanelerin sayisinin fazla; blyUk tanelerin sayisinin
daha az oldugunu ifade etmislerdir. Tane agirhgiyla, tane
hacmi ve tane kabuk alani arasinda pozitif korelasyon
oldugunu bildirmislerdir. Ayrica 1 kg GzUmin tane sayisinin
artisiyla; agirlik, hacim ve tane kabuk alani arasinda negatif
bir egilim olacagl kaydedilmistir. Chen vd. (2018) hasat
edilmis Cabernet Sauvignon Gzim cesidi salkimlarindan
ayrilan Gzim tanelerini 3 farkli boyut grubuna ayirmislardir.
Kuclk (0,75g), orta (0,76-1,25g) ve buyuk (>1,25g) olarak
olusturulan tane gruplarinin en yogun olani orta grup
olmustur.

Tane kabuk alani, tane boyutu kigildikce azalmistir. Kigik
boyuta sahip tanelerin daha derin ve doygun renge sahip
oldugu, bu nedenle sarap Uretiminde daha fazla tercih
edilebilecegi ifade edilmistir. Ote yandan heterojenitenin
nihai sarap kalitesi acgisindan ©6nemli sorunlara vyol
acabilecegi de belirtilmistir. Korkutal vd. (2023). Cabernet
Sauvignon/1103P  omcalari  Uzerinde, organik ve
konvansiyonel yetistiricilik yapilan iki bagda, farkli stres
gruplari ile farkli arazi ve toprak tipindeki salkimlardan
aldiklari taneleri 4 ayri cap grubunda toplamislardir. Bu
boyut gruplar;; 10mm-12mm, 12mm-14mm, 14mm-16mm
olarak ayrilmistir. Sonug olarak; 10mm-12mm tane boyut
grubunun istenilen tane ozelliklerini tasidigl, Kirag Arazi-
Yizlek Toprak grubunun kiculk taneler verdigi ve Stres 2’nin
tane kabuk alani ve tane kabuk alani/tane eti hacmi
degerlerini  ylkselttigini  belirlemislerdir. Ote vyandan
Unltsoy (2019), Merlot Gzim cesidinde 4 farkli toprak
isleme ve 4 farkli salkim seyreltmenin heterojen tane
boyutlarina sahip Merlot cesidinin tane eni-boyu, tane
agirligl, tane hacmi, tane kabuk alaninin korumali toprak
isleme ile arttigini bildirmistir. En kaliteli saraplk ozellik



taslyan tane boyutunun 10-12 mm oldugunu ifade etmistir.
Tim bunlara ek olarak tane agirligi tGzerine birden fazla
faktorin etkili oldugu unutulmamalidir. Salkim icindeki
taneler arasinda, omca Uzerindeki salkimlar arasinda,
bagdaki omcalar arasinda tane agirliklari degisken olabilir
(Shellie, 2010; Pisciotta vd., 2012).

Son yillarda daha gozle gorilur hale gelen iklim degisikliginin
negatif etkileri, biyocesitlilik ve otokton (yerel) cesitlerin
onemini daha da artirmaktadir (Ergll vd., 2011; Yilmaz vd.,
2020; Candar vd., 2021a). Surdurdalebilir bir bagcilik igin,
otokton cesitlerin o yorede vyillar boyu gelistirmis oldugu
adaptasyon kabiliyeti ve genetik cesitliliginden yararlanmak
gereklidir (Candar vd., 2021b). Bu kapsamda degerlendirilen
Papazkarasl GzUm cesidi Trakya yoresine 6zgl otokton bir
cesittir (Erse¢ & Demirci, 2023).

Saraplik GzUm yetistiricili§inde amag, kalitesi yiksek GzUm
yetistirmektir. Tane boyutlarinin da kaliteyi etkiledigi bir cok
arastirmada vurgulanmistir (Gil vd., 2015). Bu arastirmada;
tane boyutlarinin tane ozelliklerinde nasil bir farklilik
olusturdugu ve ayni zamanda farkli anaclara asilanmis
Papazkarasi c¢esidinin karakteristik 6zellikleriyle, tane
boyutlarinin ne sekilde etkilesimde oldugu belirlenmeye
cahsiimistir.

Yontemler
Deneme yeri

Arastirma, Kirklareli'nin Pinarhisar ilcesine bagli Poyrali
Kéyi'nde bulunan irem Camlica Bagcilik ve Sarapcilik Ltd. Sti.
baginda yUrutilmustdr. Arazi 41° 61’ 23.26 N enlem ve 27°
61’ 89.00 E boylamda ve denizden 304 m yuksekligindedir.
Denemede 1103P, 110R ve 420A anaci Uzerine asili
Papazkarasi UzUm c¢esidine ait 10 vyasindaki omcalar
kullanilmistir. Asmalarin dikim sikligr 2x1 m ve cift kollu
Kordon Royat terbiye sekline sahiptir, bagda sulama ve
glbreleme islemi yapilmamaktadir.

Yontem

Deneme, TesadUf Bloklari Deneme Desenine gbre kurulmus
ve toplam 144 omcayla (3 anag x 4 tekerrir x tekerrirde 12
omca) calisiimistir. Arastirma, bagdan hasat edilen salkimlar
ve bu salkimlardan alinan tanelerde yirittlmdastdr. Sira basi
ve sira sonundaki omcalar deneme disi birakilmistir.
Denemede omca basina 10 salkim olmak Gzere toplam 1440
salkim alinmistir. Bu salkimlardan biri tesadifi olarak
secildikten sonra toplam 144 salkimin taneleri elekle
boyutlarina ayrilmistir. Bu sekilde 5 boyut grubu ve her
gruptan taneler alinarak da Kontrol grubu olusturulmus;
taneler toplam 6 boyut grubunda toplanmustir.

Tane Boyut Gruplari:

B1 (Kontrol): Karisik boyutlu tanelerden olusturulan grup,
B2: Tane ¢api1 £12,00 mm,

B3: Tane capi 12,01-14,00 mm,

B4: Tane capi 14,01-16,00 mm,

B5: Tane c¢api 16,01-18,00 mm,

B6: Tane ¢apl 218,00 mm olan tanelerden olusan gruptur.

Bu islemden sonra Kontrol dahil olmak Ulzere her ebat
grubundan 10 adet tane 0Ornegi alinarak tane ozellikleri
belirlenmistir.

Anaclar:

1103P anaci: Vitis berlandieri Resseguier No.2 x Vitis
rupestris du Lot melezidir.

110R anaci: Vitis berlandieri Resseguier No.2 x Vitis rupestris
110 Richter melezidir.

420A anact: Vitis berlandieri x Vitis riparia 420A Millardet et
de Grasset melezidir (Plantgrape, 2024).

istatistik analiz

MSTAT-C Istatistik Paket Programi verilerin
degerlendirilmesinde kullaniimis (MSTAT-C, 1990) ve anag
ile tane boyutlari arasinda olusan farkliliklari belirlemek icin
LSD testi yapilmustir.

Arastirmada incelenen Kriterler

iklim verileri: 2014 ile 2021 vyillar arasina ait iklim verileri
Kirklareli Meteoroloji Mudurltgu’nden alinmistir (KMM, 2022).

Tane Eni-Boyu (mm): Tane eni ve boyu dijital kumpasla
Olctlerek mm olarak kaydedilmistir (OIV, 2009).

Tane Yas-Kuru Agirhg (g): Salkimdan ayrilan taneler 0,01g
hassas terazide tartiimis ve kaydedilmistir. Ayni taneler 65-
70°C'de 72 saat slre ile etiivde kurutulmus ve kayit altina
alinmistir (OIV, 2009).

100 Tane Agirlig (g): 100 tanenin agirhg olcilerek, degerler
g olarak kaydedilmistir (OIV, 2009).

Tane Hacmi (cm?3): Her bir grupta yer alan 10 adet tane cam
mezlrde su tasirma yontemiyle, tasan su hacmi ol¢tilmustir
(OIV, 2009).

100 Tane Hacmi (cm?): Tane hacmi dlciimindeki islem bu
kez 100 tane icin tekrarlanmistir (OIV, 2009).

Tane Ozkitlesi (g/cm3): Olciilen tane yas agirligi / tane hacmi
oranlanmistir (OIV, 2009).
% Kuru Agirlik: Asagidaki esitlikle hesaplanmistir.

% Kuru agirlik="Tane kuru agirligi (g) x 100/ Taneyasagirigi (1)

Tane Kabuk Alani (cm?): Tane kabuk alani;
TKA=4nr? (2)
formaltyle hesaplanmistir.
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Tane Kabuk Alani/Tane Eti Hacmi (TKA/TH) (cm?/cm?3):
Hesaplanmis olan degerler formulde vyerine konarak
oranlanip katsayi olarak ifade edilmistir;

TKA/TH = (4mr2) / (4/37r3) (3)

Seker Konsantrasyonu (g/L): Olcilen SCKM (°Brix) degerleri
Blouin ve Guimberteau (2000) cizelgesi yardimiyla g/L
cinsinden ifade edilmistir.

Tanede Seker Miktari (mg/tane): Carbonneau ve Bahar
(2009)’a gore hesaplanmistir;

Tanedeki seker miktari (mg/tane) = [1/1,3 x Seker
(g/L)] x [1/100 x 100 tane agirhgi(g)]

Gram Tanede Seker Miktari (mg/ 1 g-tane): 1 g tanedeki mg
seker miktari formdlden hesaplanmistir.

(4)

1 g tanede seker miktari (mg/g tane) = Tanedeki seker

miktari / tane yas agirlig (5)

Verim (kg/omca) :Tim deneme omcalarinin salkimlari tek
tek hasat edilip omca basina verim hesaplanmistir.

Bulgular
iklim Verileri

Yari kurak-az nemli iklim kusaginda yer alan Kirklareli, Trakya
Bolgesi icinde yer alir. Pinarhisar ilgesi, ilin glineydogusunda
yer almaktadir ve daha c¢ok karasal iklime sahiptir (Sekil 1).
Uzun villar (2014-2020) ve deneme vyili (2021) verileri
incelendiginde, 2021 yilinda ortalama sicakligin uzun yillar
(14,26°C) ortalamasindan 0,38°C daha dislik oldugu
gorulmustir. Uzun yillar en cok yagis Ocak ayinda (89,84
mm) gerceklesirken, 2021 yilinda Aralik ayinda (192,90 mm)
gerceklesmistir. En distk yagis miktari uzun yillar Agustos
(17,33 mm) ayinda iken 2021 yilinda bu yagis Temmuz (0,4
mm) ayinda gergeklesmistir. Uzun yillar toplam yillik yagis
miktart 634,71 mm iken 2021 vyilinda uzun vyillar
ortalamasindan 278,49 mm daha fazla yagis dusmastur,
kisacasi 2021 yili yagisli uzun yillar ortalamasindan daha
yagisli bir yil olmustur. 2021 yili son Ug ayina ait nispi nem
verileri eksiktir (KMM, 2022).

Salkimdaki Tanelerin Caplarina Gére Gruplandiriimasi

Her anac grubuna ait Papazkarasi ¢esidi salkimlarindaki tane
boyutlari oransal dagilimi Kontrol (B1) hari¢ incelenmistir
(Sekil 2). Boyut Ana Etkisi (BE) acgisindan 14,01-16,00 mm
(B4) grubunun (%41,70) 6n plana c¢iktig gérulmistir. Bu
boyutu 12,01-14,00 mm (B3) grubu (%25,54) ile 16,01-
18,00mm (%20,27) (B5) grubunun izledigi gbrulmustur. Son
grubu B2 (<12,00 mm) (%8,07) ve B6 (218,00 mm) (%4,24)
boyutlari olusturmustur. Her (¢ anacta da B4 (14,00-
16,00mm) tane boyut grubunun en yogun oldugu tespit
edilmistir. 1103P anacinda B5 boyutunda (%25,51) diger
anaclara gore daha fazla yogunluk oldugu gortlmdastir. Her
anacin 14 mm’den blylk tane orani 1103P %72,40; 110R
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%65,60 ve 420A %61,17 olmustur (Sekil 2). Bu arastirmada
anaglarin tane iriligine etkisinin yaklasik %7,5 oldugu
bulgusunun Gazioglu Sensoy ve Balta (2010)'nin %10
dolayindaki bulgusuyla ayni yonde oldugu belirlenmistir.
Arastirmada 420A anacinda (20 Haziran-25 Haziran) tane
boyutlari kictlme egilimi gosterirken 110R anacinin (22
Haziran-1 Temmuz) en kiclk ebat gurubunda diger anaclara
gore en yuksek tane sayisinin bulunma sebebinin tozlanma
zamani farkliligr kokenli olabilecegi disinilmustir (Pisciotta
vd., 2012).

Uzun Yillar 2014-2020
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Sekil 1.
Kirklareli uzun yillar (2014-2020) ve 2021 yili bazi iklim
verileri

Papazkarasi Gzim cesidi tane eni degerlerine Anag Ana Etkisi
(AE) istatistik olarak énemli bulunmustur (Tablo 1). 1103P
anaci en yiksek (14,74 mm), 420A anacl ise en dlstk (14,49
mm) tane eni degerine sahiptir. 110R anaci bu iki deger
(14,70 mm) arasindadir. Boyut Ana Etkisi (BE) agisindan B6
boyut grubu (18,36 mm) en blylk tane eni degerine sahip
bulunmustur. En kicik tane eni degeri B2 boyut grubundan
(10,82 mm) alinmistir. Gorilduga Gzere tane boyut gruplari
ile tane eni degerleri dogru orantilidir.

Tane boyu lzerine AE, BE ve bunlarin interaksiyonu
onemlidir (Tablo 1). AE agisindan en blylk tane boyuna
sahip ana¢ tane eninde oldugu gibi 1103P anacidir
(14,40mm), en kigik tane boyu degeri de 420A anacina
(14,00mm) aittir. BE acisindan da B6 boyut grubu (17,86mm)



en biyik tane eni degerine sahiptir. En kiicik tane eni degeri
B2 boyut grubuna (10,55 mm) aittir. Ana¢ x Boyut
interaksiyonu acgisindan da tim anaclarla B6 boyut grubu
interaksiyonunun en yiksek degerde oldugu belirlenmistir.

AE acisindan incelendiginde 110R anaci (1,89 g) tane yas
agirhginin en yuksek oldugu kaydedilmistir (Tablo 1). En
distk tane yas agirhigl degeri de 420A anacina (1,74 g) ait
bulunmustur. BE bakimindan da B6 boyut grubu (3,00 g)
diger boyut gruplarindan daha vylksek agirliga sahip
olmustur. En hafif tane boyut grubu da B2 (0,71 g) grubudur.
Anag x Boyut interaksiyonu agisindan da tim anaclar ve B2
interaksiyonu en hafif tanelerden olusmustur. Tane boyut ve
tane yas agirhigi dogru orantili bir seyir izlemistir.

Tane boyutlari (BE) acisindan B2 grubu (0,16 g) en kiclk
tane kuru agirhg degerine sahiptir (Tablo 1). Anag x Boyut
interaksiyonu agcisindan da en kiglk deger 420A x B2
interaksiyonundan (0,16 g); en buytk deger 1103P x B6
interaksiyonundan (0,86 g) alinmistir. Tane kuru agirligina
anaclar istatistik olarak 6nemli etkide bulunmamistir.

Yiz tane agirhgl degerleri tane yas agirhig degerleri ile
benzerdir (Tablo 1). AE agisindan en distk 100 tane agirligina
420A anaci (173,88 g) sahiptir. BE acisindan da B2 boyut
grubu (71,10 g) en disiik 100 tane agirligi degerindedir.

Tane hacmine AE istatistik olarak énemsiz bulunurken, BE
onemlidir (Tablo 1). En kiguk tane hacminin B2 boyut
grubunda (0,63 cm?®) oldugu kaydedilmistir. En blyik tane
hacminin de B6 boyut grubuna ait oldugu ortaya konmustur.
Anac x Boyut interaksiyonu acisinda en kictk degerler tim
45
40
35
30
25
20

15

10

8,07

B2 B3

Sekil 2.
Salkimdaki tanelerin boyut gruplari

41,7

anaclarin x B2 interaksiyonundan (420A-0,60 cm?; 110R-
0,63 cm?; 1103P-0,67 cm?) elde edilmistir.

Tane hacmi degerlerine paralel olarak AE, BE ve bunlarin
interaksiyonlarinin 100 tane hacmi degerlerine istatistik
olarak énemli etkide bulundugu gorilmustir. AE acisindan
en kiictik 100 tane hacmi degeri 420A anacina (159,93 cm?)
aittir. BE acisindan yine B2 boyut grubu (63,39 cm?) en kiicik
100 tane hacmine sahip bulunmustur. Anac x Boyut
interaksiyonu acgisindan da tim anaclarin B2 ile
interaksiyonu (60,01; 63,16 ve 66,99 cm?) degerleri en kiiciik
100 tane hacmi degerinde olmustur.

BE ve Anag x Boyut interaksiyonu tane 6zkitlesine istatistik
olarak 6nemli etkide bulunmustur(Tablo 2). En yiksek
degere sahip olan boyut grubu Kontrol (B1) olmustur. B1
boyut grubu (1,18 g/cm?) tim boyutlara sahip tanelerden
olusturulan gruptur. Anaclarin da tane 6zkuatlesini etkiledigi
ancak bunun istatistik olarak énemli olmadigi anlasiimistir.
interaksiyonlar incelendiginde 1,28 g/cm?® degeriyle 110R x
B1 interaksiyonunun en vyiksek tane &zkitlesine sahip
oldugu gorialmistir. Bunun aksine en disik tane ozkitlesi
degerinin alindigl interaksiyonun da 420A x B6 (0,96 g/cm?)
oldugu kaydedilmistir.

EA % kuru agirlik Gzerine dnemli etkide bulunmustur (Tablo
2). En yiksek kuru agirhk degerlerine B6 (%25,26), B5
(%24,56) ve B1 (%24,50) boyut gruplari sahiptir. Bunu B3
(%23,76) ve B4 (%23,66) gruplar izlemis, son grupta da
%21,96 degeriyle B2 boyut grubu yer almistir. Boyutu byik
tanelerin % kuru agirlik degerinin buylk oldugu soylenebilir.

e 1103P
e 110R
m 420A

—e—BE

4,42

B5 B6
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Tablo 1.
Anaclara ve tane boyut gruplarina gére degisen tane eni-boyu, yas ve kuru agirligi, 100 tane agirhgi, tane hacmi ve 100 tane
hacmi degerleri

Anag B1 (K) B2 B3 B4 B5 B6 AE
= 1103P 14,51 10,94 12,89 14,77 16,85 18,46 14,74
§ E 110R 14,05 10,88 12,99 15,06 16,83 18,40 14,70
= 420A 14,12 10,65 12,69 14,86 16,39 18,23 14,49°
BE 14,23¢ 10,82 12,85° 14,90° 16,69° 18,367
AE LSDg,01=0,55; BE LSDg01= 0,72
=] 1103p 14,479 10,758 12,58f 14,349 16,36° 17,89° 14,40°
% g 110R 13,67° 10,618" 12,53f 14,64° 16,20 17,74 14,23%
& 420A 13,25¢ 10,28" 12,19 14,43¢ 15,90° 17,942 14,00°
BAE 13,80 ¢ 10,55 12,43¢ 14,47° 16,15° 17,86°
AE LSDg01=0,71; BE LSDg01= 0,93; Ana¢ x Boyut interaksiyonu LSDg 1= 0,44
o B 1103P 1,6° 0,8¢ 1,3¢ 1,6° 2,6° 3,3 1,86%
B 110R 1,9¢ 0,7¢ 1,2¢ 1,9° 2,60 3,20 1,89°
=R 420A 1,8° 0,7¢ 1,2¢ 1,8¢ 2,4° 2,5P 1,74¢
BE 1,77¢ 0,71¢ 1,21° 1,75 2,55° 3,00°
AE LSDo1= 0,32; BE LSDg01= 0,32; Anag x Boyut interaksiyonu LSDg01= 0,32
2 ® 1103P 0,40% 0,168" 0,29¢f 0,38%f 0,65 0,86° 0,46
i‘z 2 110R 0,43¢ 0,15¢" 0,30 0,44¢ 0,62° 0,75% 0,45
s 420A 0,46¢ 0,16" 0,27% 0,43 0,61¢ 0,66 0,43
BAE 0,43¢ 0,16° 0,29¢ 0,41¢ 0,63° 0,76°
BE LSDo,01=0,11; Anag x Boyut interaksiyonu LSDg 1= 0,11
@ @ 1103pP 164,17° 76,77¢ 125,79¢ 159,52¢ 263,70° 328,83? 186,46%°
= 110R 185,20° 65,28° 122,59¢ 189,07° 257,78 315,63 189,26°
3 420A 181,71¢ 71,25° 115,30¢ 177,51¢ 243,03° 254,47° 173,88°
BAE 177,03¢ 71,100 121,23¢ 175,37¢ 254,84° 299,64°
AE LSDo01=32,13; BE LSD,01=32,13; Anac x Boyut interaksiyonu LSDg0:=32,13
£ _ 1103P 1,57¢f 0,67" 1,098 1,63¢f 2,46 3,14° 1,76
% E 110R 1,44f 0,63" 1,088 1,76° 2,37¢ 3,02° 1,72
s 420A 1,48f 0,60" 1,018 1,64 2,219 2,65° 1,60
BAE 1,50¢ 0,63f 1,06¢ 1,68¢ 2,35° 2,942
BE LSDo,01=0,30; Anag x Boyut interaksiyonu LSDg 01=0,23
@ “’%‘ 1103P 157,03¢f 66,99" 108,942 162,75¢f 246,19 314,242 176,02°
s z 110R 144,28 63,16" 107,518 176,38° 236,75¢ 301,79° 171,65%
= I 420A 148,40 60,01 100,768 164,42¢f 220,98¢ 265,00P 159,93°
BAE 149,91¢ 63,39 105,74¢ 167,85¢ 234,64° 293,68?

AE LSDo,01=30,8; BE LSDg 01= 30,81; Ana¢ x Boyut interaksiyonu LSDg01=23,64

&h: Bir siitun veya satirda bulunan kiciik harfler farkli ise istatistik olarak farklidir. BE= Boyut Ana Etkisi, AE=Anag Ana Etkisi, YE= Yil Ana Etkisi, Anag x Boyut
interaksiyonu=Anag x Boyut interaksiyonu
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Tablo 2.

Anaclara ve tane boyut gruplarina gére dedisen tane ézkiitlesi, % kuru agirlik, TKA/TH, seker konsantrasyonu, tanede seker
miktari, 1g tanede seker miktari degerleri

Anag B1(K) B2 B3 B4 BS B6 AE
7 - 1103P 1,059%fe 1,15b¢cde 1,152b<d 0,98 1,07¢defe 1,059%fe 1,07
§ § g 110R 1,282 1,03¢f8 1,14bcde 1,078 1,09¢defs 1,05¢%fe 1,11
© 420A 1,222 1,192b¢ 1,14bcde 1,08¢defe 1,10¢ccef 0,968 1,12
BE 1,18° 1,12%b¢ 1,152 1,04°¢ 1,092¢ 1,02¢
BE LSDo,01=0,21; Anag X Boyut interaksiyonu LSDg,0s= 0,12
S 1103pP 24,6 21,4 22,8 23,6 24,7 26,1 23,86
2= 110R 23,3 22,6 24,8 23,4 24,0 23,8 23,65
== 420A 25,5 21,9 23,7 24,0 25,0 25,9 24,33
BE 24,50° 21,96° 23,75% 23,66% 24,562 25,262
BE LSDo,05=2,10
ERS 1103P 6,5 3,7 5,1" 6,7¢f 8,85 10,4° 6,87°
%g“ 5 % 110R 6,2¢ 3,6 5,1" 7,1¢ 8,6 10,12 6,76%
(A 420A 6,3% 3,41 4,9" 6,7¢ 8,2¢ 9,3° 6,46°
BE 6,33¢ 3,57 5,02¢ 6,83¢ 8,54° 9,91°
AE LSDg01=0,77; BE LSD0,01=0,77; Anag X Boyut interaksiyonu LSDggs= 0,44
;3 - § T 1103P 4,16 5,53 4,70 4,11 3,58 3,30 4,23b
E <_%£ ; % 110R 4,28 5,64 4,72 4,00 3,63 3,35 4,27%
KA e 420A 4,24 5,73 4,82 4,10 3,71 3,49 4,35°
BE 4,23¢ 5,63? 4,75° 4,07¢ 3,64¢ 3,38f

AE LSD0,01=0,25; BE LSD,0:=0,25

g 1103P 200,8 195,4 196,5 199,7 203,5 220,1 202,66
% é g 110R 200,3 190,9 194,0 196,5 197,4 204,5 197,26
5
é 420A 194,0 188,6 194,4 194,8 196,3 211,7 196,62
BE 198,34° 191,63 194,95° 197,02° 199,03 212,11°
BE LSDg,05=21,91
o é e 1103P 253,7 115,3 190,1 244,9 412,3 556,8 295,51°
g E %a 110R 286,6 96,3 183,2 286,1 391,0 497,9 290,17%
" %, £ 420A 271,9 102,8 173,0 265,4 367,5 414,7 265,89°
BE 270,75¢ 104,77¢ 182,08¢ 265,49° 390,27° 489,79
AE LSDg01=62,74; BE LSDo 1= 81,78; Anag X Boyut interaksiyonu LSDo1= 62,74
3 ;fn g 1103p 154,5 150,3 151,2 153,6 156,5 169,3 155,89
8 Ew 110R 154,1 146,8 149,2 151,2 151,8 157,3 151,74
) % E 420A 149,2 145,1 149,5 149,9 151,0 162,9 151,25
BE 152,57° 147,41° 149,96° 151,55° 153,10° 163,16°

BE LSDQ05= 16

ah: Bir siitun veya satirda bulunan kigciik harfler farkli ise istatistik olarak farklidir. BE= Boyut Ana Etkisi, AE=Anac Ana Etkisi, YE= Yil Ana Etkisi, Anag x Boyut
interaksiyonu=Anag x Boyut interaksiyonu
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Tane kabuk alani (TKA) Uzerine AE, BE ve Ana¢ x Boyut
interaksiyonu istatistik olarak dnemli etki yapmistir (Tablo
2). TKA’'nin en blylk oldugu ana¢ 1103P anaci (6,87
cm?/tane), en kiicik oldugu ana¢ da 420A olmustur. Ote
yandan en buyltk TKA’'na sahip olan boyut B6 (9,91
cm?/tane), en kiclik boyut B2 (3,57 cm?/tane) grubudur.
interaksiyonlar incelendiginde 1103P x B6 (10,4 cm?/tane)
ve 110R x B6 (10,1 cm?/tane) interaksiyonlarinin TKA'nin en
blyik oldugu; B2 boyut grubunun tim anaclarla gosterdigi
interaksiyonlarin da en kiclk degerde oldugu ortaya
konmustur. Blyuk tanelerin daha biyuk bir ¢bzlct/coziinen
madde orani oldugundan ve kabuklardan gikarilan ¢oziinen
maddeler daha kolay seyreltilecegi bulgusuyla paralel sonug
elde edilmistir (Matthews & Anderson, 1988).

TKA/TH Uzerine AE ve BE etkisi 6nemli bulunmustur (Tablo
2). AE acisindan 6ne cikan anac¢ 420A anacidir (4,35
cm?/ecm?3), B1 disindaki tim gruplarda bu anacin TKA/TH
yUkseltici etkide bulundugu gortlmastir. Bu anacin
ardindan 110R (4,27 cm?/cm?) anaci ve onun ardindan da
1103P (4,23 cm?/cm?) anaci gelmektedir. BE acisindan bu
degerin en yiksek oldugu boyut grubunun 5,63 cm?/cm?
degeriyle B2 boyut grubu oldugu gérilmustir. En kiglk tane
kabuk alanina sahip olan B2 boyut grubunun TKA/TH
oraninin en ylksek oldugu kaydedilmistir. TKA/TH oraninin
tane irligine gore degistigini belirten Roby ve Matthews
(2004) ile Roby vd. (2004) ile bulgular ayni yondedir.

Seker konsantrasyonuna BE istatistik olarak 6nemli etki
yapmistir (Tablo 2). Seker konsantrasyonunun en yiksek
oldugu grubun B6 boyut grubu (212,11 g/L) oldugu
saptanmistir. Diger seker konsantrasyonu degerleri ise diger
6nem grubunda yer almislardir ve bu degerler birbirine
nispeten yakindir. Ana¢ x Boyut interaksiyonu seker
konsantrasyonlari Uzerine etkisi istatistik olarak 6nemsiz
olmakla beraber 1103P anacinin tim boyut gruplarinda
seker konsantrasyonunun diger anaclardan yiksek oldugu
gorulmektedir. Genel olarak tane boyutlarindaki artisla
seker konsantrasyonu artisi dogru orantilidir.

AE acisindan tanede seker miktarinin anaclardan etkilendigi
gorulmuistir (Tablo 2). En yliksek degere 1103P anacinin
(295,51 mg/tane), en dusiuk degere de 420A anacinin
(265,89 mg/tane) sahip oldugu goralmustir. BE
incelendiginde B6 (489,79 mg/tane)’'nin en yiksek degeri,
B2 (104,77 mg/tane)'nin en disik tanede seker miktari
degerini verdigi saptanmistir. B1 (270,75 mg/tane) ile B4
(265,49 mg/tane) boyut grubu arasinda istatistik fark
gorulmemistir. Genel olarak tane boyut artisiyla tane seker
miktari artisi belirlenmistir.

BE incelendiginde en yiksek gram tanede seker miktari B6
(169,3 g) tane boyut grubunda belirlenmistir (Tablo 2). Diger
boyut gruplarinda 1 g tanedeki seker miktari birbirlerine
yakin degerde bulunmustur.

Verim acgisindan dusik-orta vigorlu 420A anacinin (Zhang
Research in Agricultural Sciences

vd., 2016) 2,03 kg/omca degeri ile en yiksek degeri aldig
kaydedilmistir. Gugli vigora sahip (Theocharis vd., 2024)
olan 110R anacinin veriminin ise 1,96 kg/omca oldugu
belirlenmistir. En distk verim degerinin de ylksek vigorlu
(Zzhang vd., 2016) 1103P (1,57 kg/omca) anacina ait oldugu
saptanmistir.

Sonug ve Oneriler

1103P anaci, 420A ve 110R anaglarina gére 100 tane hacmi,
tane kuru agirligl, tane hacmi, tane eni-boyu, TKA, seker
konsantrasyonu, tanede seker miktari, g tanede seker
miktari degerleri acisindan en yiksek sonuclari vermistir.
Elde edilen bu degerler dusik verim ile iri taneli salkimlarin
oldugunu gostermesi bakimindan énemlidir. Bunun yani sira
1103P anacinin tane vyas agirhg ve % kuru agirhk
degerlerinde ortalama degerlerde kaldigl gortlmektedir.
Bununla birlikte 100 tane agirligi, tane o6zkutlesi, TKA/TH
degerleri agisindan diger anaclardan dustk degerler 1103P
anacindan alinmistir. Bunun agiklamasi; 1103P anacinda
tane sayisinin az ancak iri tanelerinin fazla olmasidir.

110R anacinin diger anacglardan daha dengeli sonuglar
verdigi belirlenmistir. Salkimdaki tane sayisi degerleri 1103P
ve 420A anaglarindan daha dislktdr. 110R anaci; 100 tane
agirhgi, 100 tane hacmi, tane kuru agirhgi, tane hacmi, tane
Ozkitlesi, tane eni, tane boyu, TKA, TKA/TH, seker
konsantrasyonu, tanede seker miktari ve g tanede seker
miktari degerleri ortalardadir. Ancak tane vyas agirhg
acisindan en yiksek degeri almistir. 110R anacina ait en
distk degere % kuru agirlik sahiptir. Tane yas agirhgi ile %
kuru agirhg1 arasinda belirgin bir fark vardir. Bunun tane
seker konsantrasyonunun distk olmasindan kaynaklandigi
dlistnulmistlr. Tane 6zellikleri agisindan 1103P anacindan
farkli etki yaratmamis ancak 420A anacindan daha az sayida
ve daha iri taneler vermistir.

420A anacl en ylksek verimin alindigl anactir ve en yuksek
salkimdaki tane sayisina sahiptir. Bu da salkimin biyik ve
Uzerindeki tane sayisinin fazla, ancak boyutunun kiglk
oldugunu gostermistir. 420A anacinin tane &zellikleri
acisindan en dusik degerlere sahip oldugu tespit edilmistir.
Ote vyandan tane ozkitlesi, % kuru agirlik ve TKA/TH
degerleri goze carpmaktadir. Gram tanede seker miktari
acisindan 110R anaclyla arasinda ¢ok fark gortilmemistir. Bu
da iki anacin benzer 6zelliklere sahip oldugunu gostermistir.

Genel olarak tim anaclarin tane boyutuna goére oransal
dagihmina bakildiginda, B3 ve B4 boyut grubunun yogun
oldugu gortlmustir. BE acisindan B6 boyut grubunda cap
artisina paralel olarak 100 tane agirhgi, 100 tane hacmi, tane
yas agirhgl, tane kuru agirligl, tane hacmi, % kuru agirlik, tane
eni, tane boyu, TKA, seker konsantrasyonu, g tanede seker
miktari ve tanede seker miktari degerlerinin en yuksek
oldugu gorulmustir. B2 boyut grubu bu kriterlerde en dtsik
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degerleri almistir. Ancak TKA/TH degerlerinin en ylksek
oldugu boyut grubu B2'dir ve tane ozkutlesi ile TKA/TH
kriterlerinde tane boyutu buyldikce degerlerin dusttgi
saptnamistir. TUm bunlarin yaninda, tane o6zkutlesinin en
yUksek oldugu boyut grubu B1 (Kontrol) grubudur.

Sonug olarak, tUm anaclarda tane boyutlarina goére en
yUksek tane sayisi 12,01 mm ve 18,00 mm arasinda (B1, B3,
B4, B5) olcllmustir. Saraphk GzUm kalitesi icin bu
boyutlardaki taneler (ylksek kaliteli olmamakla beraber)
sarap Uretimi icin ideal kabul edilmektedir. Belirtilen tane
boyut gruplari disinda [£12,00 mm (B2) ve 218,00 mm (B6)]
istenilen tane sayisi elde edilememistir. Ancak, taneleri
boyutlarina gore siniflandirma el ile yapildiginda maliyetlidir
ve uzun slUrmektedir. Eger boyutlandirma otomatik
yapllacak olursa oldukca basit hale gelecektir. Oncelikle
saraplik GzUm, ardindan sarap kalitesi acisindan; taneleri
boyutlarina  gore  siniflandirmanin  faydali  olacagi
distnulmdastar.
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Morphology and Surface Structure of Eggs and
First Instar Larvae of Coccinella septempunctata
(Linnaeus, 1758) (Coleoptera: Coccinellidae)

Coccinella septempunctata (Linnaeus, 1758) (Coleoptera:
Coccinellidae) Yumurtalarinin ve Birinci Evre Larvalarinin
Morfolojisi ve Yuzey Yapisi

ABSTRACT

The seven-spotted ladybug, Coccinella septempunctata (Coleoptera: Coccinellidae) L., is a
polyphagous predatory species that feeds on many species of aphids and some soft-bodied
insects in both larval and adult stages. For this reason, C. septempunctata L. (Coccinellidae)
is very important in biological control. In this study, the egg structure and first larval period
of C. septempunctata were examined using stereomicroscopy and scanning electron
microscopy. C. septempunctata eggs are clear and oval, appearing elliptical dorsally and
ventrally and slightly rounded at both ends. The first larvae that emerge from C
septempunctata eggs are dark brown and have 3 pairs of legs. The abdomen consists of 8
segments. In SEM photographs, star-shaped structures were observed on both sides of the
strip on the dorsal surface of the thorax and abdomen of the larvae. Large stigma openings
were found at equal intervals on the lateral of abdomen. The egg and larval structure of the
invasive species C. septempunctata is described in detail.

Keywords: Eggs, Larvae, Stereomicroscope, Scanning electron microscope

0z

Yedi noktali ugur bocegi, Coccinella septempunctata (Coleoptera takimi: Coccinellidae)
L., hem larval hem de ergin donemlerinde ¢ok sayida yaprak biti tiirli ve bazi yumusak
govdeli boceklerle beslenen polifag bir predator tirdir. Bu nedenle C. septempunctata
L. (Coccinellidae) biyolojik micadelede olduk¢a oOnemlidir. Bu c¢alismada, C.
septempunctata'nin yumurta yapisi ve birinci larval donemi stereomikroskop ve taramall
elektron mikroskobu kullanilarak incelenmistir. C. septempunctata yumurtalari seffaf ve
ovaldir, dorsal ve ventral olarak eliptik ve her iki ugta hafif yuvarlaktir. C. septempunctata
yumurtalarindan ¢ikan ilk larvalar koyu kahverengi renktedir ve 3 ¢ift bacaga sahiptir.
Abdomen 8 segmentten olusmaktadir. SEM fotograflarinda larvalarin toraks ve
abdomeninin dorsal ylizeyinde seridin her iki yaninda yildiz seklinde yapilar gbzlenmistir.
Abdomenin lateralinde esit araliklarla biiyiik stigma acikliklari bulunmustur. istilaci tiir C.
septempunctata'nin yumurta ve larval yapisi detayli olarak tanimlanmustir.

Anahtar Kelimeler: Yumurtalar, Larvalar, Stereomikroskop, Taramali elektron mikroskobu
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Introduction

Coccinellids, members of the order Coleoptera, are well-
known insects due to their bright colours and the fact that
they are predators of some harmful insects. They are also
popularly known as ladybirds and bridal bugs. Most ladybird
beetle species are carnivorous. Their larvae and adults are
natural enemies of many aphids and other pests (Chinery,
1993).

Coccinellids represent about 80% of the predators found in
wheat fields and C  septempunctata (Coleoptera:
Coccinellidae) L. accounts for 60% of the 3 existing
coccinellid species (Ozder & Saglam, 1999). The seven-
spotted ladybird beetle C. septempunctata L. is a
polyphagous predator species that feeds on many aphid
species and some soft-bodied insects in both larval and adult
stages (Hodek, 1996; Agus et al., 2013). C. septempunctata
L. (Coccinellidae) is an important biological control agent.
This is because it preys on more than 20 aphid species of
Coccoidea, as well as both Psylloidea and Tetranychidae
species that infest crops in the area. It can be found in fields,
greenhouses, and a wide variety of agricultural and/or
natural habitats or crops all over the world (Hodek et al,,
2012; Singh et al., 2004).

It is important to know the biology and characteristics of
natural enemies to initiate a successful biological control
program (Skouras & Stathas, 2015). It is also aimed to
contribute to future larval and egg morphology studies. Larval
studies on C. septempunctata have been found before.
However, there is no detailed information about larvae and
eggs. In this study, we examined the larvae and eggs of C.
septempunctata using light and scanning electron microscopy.

Methods
Insect and stereomicroscope (SM)

Adult specimens of C. septempunctata were collected in
May 2021 from an agricultural field in Ankara, Turkey. The
development of eggs laid by adult females in a laboratory
environment was followed and the hatched larvae were
photographed using Olympus SZX7 stereomicroscope (SM).

Scanning electron microscope (SEM)

For SEM examinations, they were first washed with sodium
phosphate buffered (pH 7.2) in 2.5% glutaraldehyde. They
were then dehydrated in an increasing series of ethanol
(from 50% to 99%). Subsequently, the samples were
transferred to hexamethyldisilazane (HMDS) and air-dried.
Finally, samples mounted on SEM stubs with double-sided
tape were coated with a thin layer of gold in a Polaron SC
502 sputter coater. Observations were made and
photographed using a JEOL JEM 6060 LV SEM.

Results and Discussion

Egg

C. septempunctata eggs are transparent and oval, appear
elliptical dorsally and ventrally, and are slightly rounded
at both ends (Figure 1). C. septempunctata eggs are
approximately 0.6 mm wide and 1.20 mm long. The
chorion thickness of the eggs examined under
stereomicroscope is thin and the larvae inside the egg are
visible (Figure 1).

Figure 1.
General view of C. septempunctata egg (SM).

Figure 2.
Hatching C. septempunctata larvae (SM).

The hatching larvae are visible and the eggshell is
transparent (Figure 2). The chorion then appears as a
transparent white empty shell after hatching (Mahyoub et
al., 2013).

At the base of the egg structure examined by scanning
electron microscopy, an adhesive surface was found to
stabilize the egg. The adhesive surface is circular and has
polygonal patterns (Figure 3). The egg opening line was
photographed (Figure 4). When the outer surface of the egg
was examined, micropylar processes were found in groups
in certain places in the form of protrusions (Figures 5-6).
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Figure 3.
C. septempunctata egg general view and adhesive surface (SEM)
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Figure 5.
General view of micropyle on the egg surface (SEM).

Egg color and size differ in different families belonging to
Coleoptera orders and are of systematic importance. C
septempunctata eggs are transparent and oval. Adalia
decempunctata (Coccinellidae) is elongated oval and yellow
(Uygun, 1981). Harmonia axyridis (Coccinellidae) eggs are
yellow and oval (El-Sebaey & El-Gantiry, 1999). Gabrius
osseticus (Staphylinidae) eggs are whitish and light brownish in
color and oval (Staniec & Pietrykowska-Tudruj, 2007). Tasgius
melanarius (Staphylinidae) eggs are light brown and have a
large oval shape (Staniec & Pietrykowska-Tudruj, 2007).
Philonthus punctus (Staphylinidae) eggs are white and oval
(Pietrykowska-Truduj & Staniec, 2006). Similarly, eggs of some
species have been reported to be white and oval. For example:
Bisnius  nitidulus  (Staphylinidae), Gabrius  splendidulus
(Staphylinidae), Gabrius trossulus (Staphylinidae), Neobisnius
villosulus (Staphylinidae), Philonthus alpinus (Staphylinidae)
eggs are also white, Philonthus atratus (Staphylinidae), The
eggs of Philonthus corvinus (Staphylinidae), Philonthus lepidus
(Staphylinidae), Philonthus micans (Staphylinidae),
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Figure 4.
General view of the egg opening line (SEM).

Figure 6.
Detailed view of micropyle on the egg surface (SEM).

Heterothops niger (Staphylinidae) are oval and white (Staniec
& Pietrykowska-Tudruj, 2007).

C. septempunctata eggs are about 0.6 mm wide and about 1.20
mm long. The eggs of H. axyridis are about 1.2 mm long (El-
Sebaey & El-Gantiry, 1999). The eggs of P. punctus
(Staphylinidae) are about 1.57 mm long (Pietrykowska-Truduj &
Staniec, 2006). N. villosulus (Staphylinidae) eggs are 0.66-0.82
mm long. B. nitidulus (Staphylinidae) eggs are 0.92-1.08 mm
long. P. alpinus (Staphylinidae) eggs are 1.00-1.20 mm long. P.
micans (Staphylinidae) eggs are 1.05-1.19 mm long. P. corvinus
(Staphylinidae) eggs are 1.08-1.22 mm long. G. osseticus
(Staphylinidae), 1.12-1.29 mm in length. P. lepidus
(Staphylinidae) eggs are 1.22-1.43 mm long. H. niger
(Staphylinidae) eggs are 1.35-1.62 mm long. P. atratus
(Staphylinidae) eggs are 1.54-1.89 mm long. G. splendidulus
(Staphylinidae) eggs are 1.62-1.78 mm long. G. trossulus
(Staphylinidae) eggs are 1.62-1.81 mm long. T. melanarius
(Staphylinidae) eggs are 2.56-2.91 mm long (Staniec &
Pietrykowska-Tudruj, 2007).
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Figure 7. Figure 8.
Dorsal and ventral general view of C. septempunctata first larval stage. Ventral general view of C. septempunctata first larval stage.
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Figure 9. Figre 10.
Dorsal general view of C. septempunctata first larval stage. Star-shaped appendages on the larvae.

Figure 11. _ Figure 12.
General view of larval mouth structure (Mx: Maxilla, Stigma openings on the lateral of abdomen of the larvae
Md: Mandibular). (St: Stigma).
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Larvae

The larvae of C. septempunctata pass through four instars
(Mahyoub et al., 2013). H. axyridis (Coccinellidae) has four
larval stages, prepupa, pupa, and adult (Hodek, 1973). But,
the larvae of P. punctus (Staphylinidae) were reported to
undergo three larval stages (Pietrykowska-Truduj & Staniec,
2006).

The larvae of C. septempunctata range in size from 1 mm to
4-7 mm and complete their development between 10 and
30 days, depending on the quantity and quality of food
(Katsarou et al., 2005; Cantrell, 2011).

The first instar larvae to hatch from C. septempunctata eggs
are dark brown with 3 pairs of legs (Figures 7-8). In SEM
photographs, thin, long spiny structures were observed on
the leg segments (Figure 8). The abdomen has 8 segments
(Figure 7). On the body's dorsal side, an orangish band
extends from the back of the head to the end of the
abdomen in the midline (Figure 7). In SEM photographs,
star-shaped appendages were observed on both sides of the
stripe on the dorsal surface of the thorax and abdomen of
the larvae (Figure 9-10). Each of the stellate appendages has
two segments. Thin, long spines of different lengths were
found on the head. Thin, short spines were found on the
dorsal surface of the body from the head. Mouthparts
(maxilla, mandible) are prominent (Figure 11). Large stigma
openings were found at equal intervals lateral to the
abdomen (Figure 12).

The larvae of A. decempunctata (Coccinellidae) are pale
gray. Fourth instar larvae have three yellow spots forming a
triangle dorsal to the first and fourth abdominal segments.
There are pale-colored tubercles with fine hairs on the
dorsal side of the fifth to eighth segments of the abdomen
(Anonim, 2022).

We observed that the abdominal segments of C
septempunctata consist of eight segments. Similarly, it was
reported that the abdomens of P. punctus (Staphylinidae)
larvae consist of eight segments (Pietrykowska-Truduj &
Staniec, 2006). In Hypera arator (Curculionidae) (Linné,
1758), Hypera denominanda (Capiomont, 1868), Hypera
jucunda (Capiomont, 1868), Hypera nigrirostris (Fabricius,
1775), Hypera plantaginis (De Geer, 1775), Hypera
suspiciosa (Herbst, 1795), Hypera venusta (Fabricius, 1781)
and Hypera viciae (Gyllenhal, 1813), abdominal segments
were reported to consist of eight segments (Skuhrovec,
2004).

The larval and egg structure of C. septempunctata an
invasive species, was described in detail, and its similarities
and differences with other species were determined and
contributed to taxonomic studies. It is also aimed to
contribute to biological control efforts against this species.
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A Comparison of the Nutrient Contents and In
Vitro Digestibility of Silage Corn Varieties
Grown as Main and Secondary Crops

Ana ve Ikinci Uriin Olarak Yetistirilen Silajlik Misir Cesitlerinin
Besin Madde icerikleri ve in Vitro Sindirilebilirliklerinin
Karsilastiriimasi

ABSTRACT

A study was conducted to determine the dry matter yields as well as the nutrient compositions and
in vitro digestibility of nine silage corn varieties grown as main and second crops under Van
conditions. In 2020-2021, a study was conducted on 9 corn varieties from different maturation
groups during the growing periods of the main crop and the second crop. The main crop was
harvested during the transition from milk maturity to dough stage maturity, while the second crop
was harvested at the beginning of the milk maturity period. The study determined the crude nutrient
(DM, CA, CP, EE, ADF, and NDF) analysis and in vitro dry matter digestibility (IVDMD) of the corn
herbage. The Bodega corn variety had the highest DM yield in the main crop, while the KxB6451 corn
variety had the highest yield in the second crop. Among the varieties studied, DKC5685 had the
lowest DM yield, ADF, and NDF content in the main product. However, it had the highest CP content
and IVDMD (p <.05). The KxB8392 silage variety was found to have the highest CP content and
digestibility compared to other varieties in the second product (p <.05). It is important to choose the
most appropriate early varieties that are suitable for the ecological conditions of the region. The
Capuzi variety in the main crop and the KxB8392 variety in the second crop were found to be the
most suitable in terms of DM yield, CP, ADF and NDF content, and IVDMD.

Keywords: Main and second crop, Silage corn, Variety, In vitro dry matter digestibility

0z

Van kosullarinda ana ve ikinci triin olarak yetistirilen silajlik dokuz misir ¢esidinin kuru madde
verimleri yani sira besin madde kompozisyonlari ve in vitro sindirilebilirliklerini belirlemek
amaciyla bu calisma yapilmistir. 2020-2021 yillarinda ana drin ve ikinci Urin yetistirme
doénemlerinde yirutilen farkh olgunlasma gruplarina ait 9 misir ¢esidi yetistirilmistir. Hasat, ana
Grlin olarak yetistirme kosullarinda siit olumdan sari oluma gegiste, ikinci triinde ise st olum
donemi baslangicinda yapilmistir. Hasillarin ham besin madde (KM, HK, HP, HY, ADF ve NDF)
analizleri ile in vitro kuru madde sindirilebilirlikleri (IVKMS) belirlenmistir. Ana Grtinde en yilksek
kuru madde verimi Bodega c¢esidinde, ikinci triinde ise KxB6451 ¢esidinde belirlenmistir (p <.05).
KM verimi, ADF ve NDF icerigi en diisiik olan ana iiriin varyetesi DKC5685 iken, HP icerigi ve IVKMS
bakimindan en vyiiksek varyete olarak belirlenmistir (p <.05). ikinci Uriinde ise HP icerigi ve
sindirilebilirlik agisindan en iyi varyete olarak KxB8392 belirlenmistir (p <.05). Erkenci gesitler
icerisinden uygun cesitlerin secilmesi gerekmektedir. Ana tirlinde Capuzi varyetesi, ikinci Griinde
ise KxB8392 varyetesi KM verimi yaninda sira HP, ADF ve NDF igerigi ile IVKMS agisindan 6ne ¢ikan
cesitler olmustur

Anahtar Kelimeler: Ana ve ikinci (iriin, Silajlik misir, Varyete, in vitro kuru madde sindirilebilirligi
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Introduction

The satisfaction of forage requirements is the most
important criterion for the efficient maintenance and
increase of animal production. The production of
roughage, which represents an essential source of
nutrition for ruminants in our country, is inadequate in
terms of both quality and quantity. Although drying is a
common practice in our country for meeting the roughage
needs of animals throughout the year, silage production
and ensiling have reached desired levels primarily in our
western regions. The main reason why silage production in
the Eastern Anatolia Region is not reaching the desired
level is that corn is not widely grown in the region and
some risks exist in producing it. It is known that the most
important plant used for making silage is corn, and in
places where silage technology is developed, corn is grown
without any problems (Guney et al., 2010; Ko¢ & Caliskan,
2016). Corn silage has a high dry matter (DM) production
potential per unit area, and this potential is reliable and
sustainable. It is the most preferred fodder plant for silage
due to its advantages, such as the possibility of being
grown as a second crop, its suitability for mechanization,
the lack of need for additives for fermentation and the ease
with which it can be ensiled. In addition to these
advantages, corn silage is widely used in ruminant rations
because it can be easily mixed into total rations, has a high
energy value compared to other forage sources, and is a
source of insoluble dietary fiber (NDF) in neutral solvents
(Buxton & O'Kiely, 2003; Fernandez et al., 2004; Ferraretro
et al., 2015). According to the data from TUIK (2022), corn,
which is the third cereal in our country after wheat and
barley, is cultivated on 524,792 hectares for silage
purposes. The total yield is 28558983 tons and theaverage
yield is 5444 kg da’. In the same year, according to TUIK
data, corn for silage is cultivated on 1210.3 ha in Van
Province and the average yield is 4963 kg per decare.

The production of quality silage corn necessitates choosing
a variety with an appropriate maturity index for each
region. Research has demonstrated that varieties with
disparate maturity indexes exhibit notable discrepancies in
quality parameters, even when cultivated in a single trial
area and harvested on the same date (Gruber et al., 2006;
Zeller et al., 2014). Corn, a warm-season crop, requires a
safe frost-free period of at least three months for
successful cultivation. In the East Anatolia Region, the
short vegetation period, and the late arrival of the last
frosts of spring and early arrival of the first frosts of autumn
make corn farming difficult. Recently, in provinces such as
Van, Agri, Erzurum and Kars, where the vegetation period
is short, silage corn cultivation has become widespread
with the introduction of early maize varieties (Bulut et al,
2008). Corn varieties are evaluated by dividing them into 8

separate groups by the FAO system according to their
maturity times. This value varies between FAO-100 and
FAO-800. The varieties in the FAO-100 group are the
earliest, and those in the FAO-800 group are the latest. On
average, the FAO-100 group completes its maturation in 70
to 75 days, the FAO-400 group in 100 to 105 days, and the
FAO-800 group in 140 days (Bulut, 2016). However, these
are full maturity times, and it is anticipated that these
times will be shortened by approximately two weeks at
harvest to select the most productive silage corn seed.
However, new varieties introduced to the market need to
be tested in different ecologies and adaptation studies
must be carried out continuously. Based on this
assumption, a study was conducted to determine the dry
matter vyields per decare, as well as the nutrient
compositions and in vitro digestibility of nine different
silage corn varieties grown as first and second crops under
Van ecological conditions. The satisfaction of forage
requirements is the most important criterion for the
efficient maintenance and increase of animal production.
The production of roughage, which represents an essential
source of nutrition for ruminants in our country, is
inadequate in terms of both quality and quantity. Although
drying is a common practice in our country for meeting the
roughage needs of animals throughout the year, silage
production and ensiling have reached desired levels
primarily in our western regions. The main reason why
silage production in the Eastern Anatolia Region is not
reaching the desired level is that corn is not widely grown
in the region and some risks exist in producing it. It is
known that the most important plant used for making
silage is corn, and in places where silage technology is
developed, corn is grown without any problems (Glney et
al., 2010; Kog¢ & Caliskan, 2016). Corn silage has a high dry
matter (DM) production potential per unit area, and this
potential is reliable and sustainable. It is the most
preferred fodder plant for silage due to its advantages,
such as the possibility of being grown as a second crop, its
suitability for mechanization, the lack of need for additives
for fermentation and the ease with which it can be ensiled.
In addition to these advantages, corn silage is widely used
in ruminant rations because it can be easily mixed into total
rations, has a high energy value compared to other forage
sources, and is a source of insoluble dietary fiber (NDF) in
neutral solvents (Buxton & O'Kiely, 2003; Fernandez et al,,
2004; Ferraretro et al., 2015). According to the data from
TUIK (2022), corn, which is the third cereal in our country
after wheat and barley, is cultivated on 524,792 hectares
for silage purposes. The total yield is 28558983 tons and
theaverage vyield is 5444 kg dal. In the same year,
according to TUIK data, corn for silage is cultivated on
1210.3 hain Van Province and the average yield is 4963 kg
per decare.

Research in Agricultural Sciences



20

The production of quality silage corn necessitates choosing
a variety with an appropriate maturity index for each
region. Research has demonstrated that varieties with
disparate maturity indexes exhibit notable discrepancies in
quality parameters, even when cultivated in a single trial
area and harvested on the same date (Gruber et al., 2006;
Zeller et al., 2014). Corn, a warm-season crop, requires a
safe frost-free period of at least three months for
successful cultivation. In the East Anatolia Region, the
short vegetation period, and the late arrival of the last
frosts of spring and early arrival of the first frosts of autumn
make corn farming difficult. Recently, in provinces such as
Van, Agri, Erzurum and Kars, where the vegetation period
is short, silage corn cultivation has become widespread
with the introduction of early maize varieties (Bulut et al,
2008). Corn varieties are evaluated by dividing them into 8
separate groups by the FAO system according to their

maturity times. This value varies between FAO-100 and
FAO-800. The varieties in the FAO-100 group are the
earliest, and those in the FAO-800 group are the latest. On
average, the FAO-100 group completes its maturation in 70
to 75 days, the FAO-400 group in 100 to 105 days, and the
FAO-800 group in 140 days (Bulut, 2016). However, these
are full maturity times, and it is anticipated that these
times will be shortened by approximately two weeks at
harvest to select the most productive silage corn seed.
However, new varieties introduced to the market need to
be tested in different ecologies and adaptation studies
must be carried out continuously. Based on this
assumption, a study was conducted to determine the dry
matter vyields per decare, as well as the nutrient
compositions and in vitro digestibility of nine different
silage corn varieties grown as first and second crops under
Van ecological conditions.

Table 1.

The climate values and the long-term averages (LTA) of the research area

Months Temperature, °C Precipitation, mm Relative humidity, %
2020 2021 LTA 2020 2021 LTA 2020 2021 LTA
January -2.5 -0.7 -2.5 43.8 13.0 33.2 74.5 67.1 66.7
February -1.7 0.8 -1.5 79.9 12.9 31.5 77.1 73.3 67.2
March 4.9 3.7 2.8 44.3 39.9 47.7 72.5 67.0 65.4
April 8.6 11.7 8.4 51.8 5.0 57.4 65.4 48.8 59.3
May 14.5 16.7 13.4 27.8 20.2 45.3 54.0 46.4 55.1
June 19.3 21.6 18.8 13.7 0.2 16.4 44.4 32.0 47.1
July 23.0 24.2 22.7 17.6 4.6 6.9 46.4 38.4 42.3
August 21.6 23.5 22.9 10.0 1.4 5.3 44.5 38.0 40.5
September 20.1 18.8 18.3 5.6 6.3 204 41.3 40.6 43.9
October 13.3 12.3 12 1.8 50.2 48.2 53.0 51.0 57.3
November 6.7 7.0 51 12.8 23.1 48.8 65.4 69.6 64.2
December 1.4 1.2 0.2 27.7 294 45.1 71.5 67.3 67.5
Methods in Table 1. According to the climate information for the

All animal experiments and procedures were approved as a
study not requiring ethical approval by the Local Ethics
Committee for Animal Experiments at Van Ylzinct Vil
University (Decision Number:2004/02-03 Approval Date:
29/02/2024).

Field Trial

The research was conducted in the trial fields of Van YYU
Faculty of Agriculture during the first crop (May 5-August
20) and second crop (June 20-October 20, based on the
wheat harvest date) growing periods in 2020 and 2021. The
average temperature (°C) and total monthly rainfall (mm)
values of some climate data measured at the Van Province
Metrological Station for the period of the research are given
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period of May-August 2020 and May-August 2021, which
covers the period in which the study was conducted, the
average temperature was 21.3 °C and 22.2 °C, respectively,
and the average of total precipitation for same periods was
determined as 13.1 and 13.8 mm, and the average of the
years was found to be similar (Anonymous, 2020; 2021).

In the research, Simpatico (FAO 300), K*B 8392 (FAO 400),
K*B 6451 (FAO 400), DKC5685 (FAO 500), Bodega (FAO 500),
M15G40 (FAO 500), Kerbanis (FAO 550), Capuzi (FAO 600)
and Kolesseus (FAO 680) varieties belonging to different
maturity groups were used as silage corn. The trial was
designed with three replications in a randomized block
design with plot lengths of 5 m, 1 m between plots and 2 m
between blocks. Sowing was done with a 6-row seeder at 12
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cm row spacing and 70 cm row spacing, and fertilization was
done with diammonium phosphate and ammonium sulfate
fertilizers at a rate of 20 kg of pure nitrogen per decare and
8 kg of pure phosphorus per decare (Celebi et al.,, 2010).
Sprinkler irrigation was used throughout the growing season
to use water efficiently. While the main crop silage corn
varieties were harvested at the transition from milking to
dough stage maturity (August 20), the second crop silage
corn varieties were harvested at the beginning of milking
maturity (October 20) due to climatic conditions.

Yields Parameters

During the harvesting period, after removing one row from
the edges of each plot as an edge effect, the remaining
plants were harvested and weighed, and the green forage
yield per decare (kg da?) was determined, taking into
account the area of the plot. The plants that were harvested
for the green forage yield were dried for 48 hours in a drying
oven set at 65 °C and the dry matter content was
determined. By multiplying the determined DM rates by the
green forage yields, the DM vyield per acre was calculated.

Chemical Analysis

The chemical analyses were carried out after the corn plants
were dried in an oven at 65° C for 48 hours and ground in a
mill with a sieve diameter of 1 mm. The dry matter content
was determined by drying in an oven at 105 °C for 4 to 6
hours, and the crude ash content was determined by
combustion in a muffle furnace at 550 °C for 6 to 8 hours,
according to the standards of the AOAC (2000). The ether
extract (EE) analysis was conducted using the extraction
method (ANKOM XT15) with petroleum ether as the solvent
(AOCS 2005). Crude protein (CP) was determined by the
Kjeldahl method (AOAC, 2000). NDF and ADF contents were
determined with ANKOM 200 Fiber Analyzer (ANKOM, USA)
according to the methods Van Soest et al (1991).

In Vitro Digestibility

The in vitro dry matter digestibility (IVDMD) was determined
by incubating feed samples in filter bags with rumen
inoculum and buffer in a 1:4 ratio for 48 hours under
anaerobic conditions at 39°C. After incubation, the NDF in
the residue was determined using the method described by
ANKOM Technology (2002). The rumen fluid was collected
from two 2-year-old Simmental breed bulls with an average
live weight of 550 kg immediately after slaughter at the
abattoir. The fluid was filtered through two layers of sterile
cheesecloth and transported to the laboratory within 15
minutes in thermoses at 39°C. The samples were tested in
triplicate in each jar using Ankom F57 bags made of
nitrogen-free polyester/polyethylene. A and B solutions,
which will act as saliva, were prepared to simulate artificial
rumen conditions. For this purpose, 1 liter solution A was

prepared using 10 g KH,PO4, 0.5 g MgS04.7H,0, 0.5 g NaCl,
0.1 g CaCl,.2H,0 and 0.5 g urea, and 1 liter solution B was
prepared using 15 g Na;COs and 1 g NayS.9H,0. The
solutions were mixed in such a way that the ratio of Ato B
was 5 to 1 (pH=6.8). In a Daisy incubator, 2 liters of
incubation fluid, consisting of 1600 mL of buffer solution and
400 mL of rumen fluid, were added to each jar, along with
CO,. The bags were placed in the incubator with a CO2 tube
and were incubated for a period of 48 hours. After
incubating for 48 hours, the bags were removed from the
jars, washed and then dried in an oven at 105°C for 3 hours
and NDF analysis was performed after weighing. The in vitro
tru digestibility (IVTD) of the feeds on a DM basis was
performed using the Ankom Daisy Incubator (Ankom, 2002)
and the filter bag technique (Van Soest et al., 1991). The in
vitro true dry matter digestibility was calculated using the
following formula based on NDF.

IVDMD, % = 100 — (W3 — (W1 x C1)) x 100)/W2

W1: bag tare, W2: dry sample or the amount of nutrients in
the dry sample (NDF), W3: the amount of nutrients
remaining in the bag at the end of the incubation, C1: blank
weight (weight of the empty oven-dried bag after
incubation/original bag weight).

Statistical Analysis

It was designed as a factorial experiment with a randomized
plot design with three replicates. The data obtained from an
experiment conducted in a factorial randomized plot design
were subjected to analysis of variance using the SAS 9.4 (2014)
package program. The Duncan's multiple comparison test and
LS-Means were used for the comparison of means (SAS, 2014).

Results

According to the results of the study, the interaction
effects of year, growth period and variety on yield and dry
matter content of silage corn are shown in Table 2. The
differences between the dry matter yield and content of
the corn for silage were found to be significant according
to the years, growing periods and varieties (p <.0001). The
analysis of variance indicated that there were significant
differences in the parameters in each variable within the
corn varieties (Table 2) and growing period. Therefore, in
addition to the effects of the factors, the effects of the
interactions are also important and should be considered
together. The DM vyield varied among the varieties, and the
highest DM vyield of 2204 kg da™* and 1203.50 kg da* was
obtained from Bodega and KxB6451 varieties among the
varieties sown as main and second crop, respectively
(p<.0001). The DM content of corn varieties sown as the
main crop was found to be suitable for quality silage.
However, the DM content was found to be significantly
lower when grown as the second crop (p <.0001).
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Table 2.
Interaction effects of years, growing period and variety on the yield and dry matter contents of silage corn
Years (Y) Growing period (GP) Variety (V) Dry matter yield, kg/da DM, %
Kerbanis 2128.67+14.44° 28.67+0.13¢
M15G40 2026.00+11.02¢ 27.87+0.07%
Kolosseus 2020.6745.81°¢ 28.00+0.12¢
K*B8392 1694.67+13.918" 25.80+0.128
Main crop Simpatico 1791.33+7.69f 26.87+0.18f
Capuzi 2124.67+11.35° 29.17+0.15°
K*B6451 1638.33+7.69" 25.00+0.12"
Bodega 2276.00+£30.81° 30.40+0.35°
5020 DKC5685 1697.00+4.738 26.07+£0.078
Kerbanis 1118.33+7.20° 22.00£0.12'm
M15G40 1149.67+4.81™"° 22.40+0.12¢
Kolosseus 994.00+4.00" 20.27+0.07°
K*B8392 1131.00+5.29"°° 22.000.12'm
Second crop Simpatico 1189.67+5.21% 23.00+0.121
Capuzi 1031.33+4.81° 20.47+0.07°°
K*B6451 1227.33+2.40 23.4740.07'
Bodega 1155.00+6.66™ 22.40+0.12¢
DKC5685 1084.00+5.577 21.204£0.12"
Kerbanis 2141.00+£12.53° 28.53+0.13¢
M15G40 1949.67+5.78% 27.67+0.07%
Kolosseus 1962.00+14.11¢ 27.53+0.18¢
K*B8392 1490.33+7.22 23.5340.18'
Main crop Simpatico 1722.33+£2.408 26.07£0.078
Capuzi 1925.33+28.81¢ 26.93+0.35f
K*B6451 1779.67+6.06 26.67+0.07f
Bodega 2132.00+£17.67° 29.13+0.18°
2021 DKC5685 1661.67+26.30" 24.67+0.35"
Kerbanis 1151.33+£2.40™M"° 22.27+0.07¢
M15G40 1155.67+10.27'™" 22.27+0.18
Kolosseus 1022.33+8.95% 20.73+0.13°
K*B8392 1188.33+10.404 22.47+0.18*
Second crop Simpatico 1132.33+6.12"°P 21.60+0.12™"
Capuzi 1104.00+3.46"" 21.47+0.06"
K*B6451 1179.67+9.944m 22.47+0.18*
Bodega 1202.00+8.33k 23.13+0.18"
DKC5685 1175.33+0.35Km 22.60£0.20%
Y <0.0001 <0.0001
GP <0.0001 <0.0001
Vv <0.0001 <0.0001
P value Y*GP <0.0001 <0.0001
Y*V <0.0001 <0.0001
GP*V <0.0001 <0.0001
Y*GP*V <0.0001 <0.0001

abedefehiilklmn. valyes within a column with different superscripts differ significantly at p <.05 (YXGPxV interactions); DM: Dry matter
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Table 3.
Interaction effects of growing season and variety on nutrient composition of silage corn in 2020 and 2021
Years (Y)  Growing period (GP) Variety (V) CP, % CA, % EE, % ADF, % NDF, %
Kerbanis 5.30%0.20 5.69+0.05%% 1.84+0.04%° 25.86+0.068" 48.15+1.028"
M15G40 4.71+0.08 5.85+0.23¢ 1.87+0.35° 28.8240.56%f  54.82+0.350¢
Kolosseus 7.20+0.12% 6.29+0.03° 1.85+0.07° 31.82+0.14% 54.49+1.06%
K*B8392 4.69+0.12) 6.44+0.05%° 2.02+0.06° 24.87+1.01" 49.93+0.40%
Main crop Simpatico 4.82+0.24] 5.060.06" 2.08+0.06° 32.0740.47% 51.21%1.23¢f
Capuzi 6.22+0.07' 5.030.06" 2.2240.22° 21.40£0.03' 44 45%1.40'
K*B6451 4.03+0.06% 6.59+0.04a 2.01£0.10° 32.29+0.68%®  55.42+0.61°¢
Bodega 4.77+0.35 4.99+0.12 2.02+0.18° 25.70+1.358"  49.19+0.88f"
5020 DKC5685 6.85+0.03f 4.99+0.02' 1.90£0.07° 23.43%1.08' 47.66+0.208"
Kerbanis 7.2020.17%" 5.50%0.06°f 1.25+0.12¢ 29.82+0.29¢¢ 53.87+0.70¢
M15G40 8.70£0.29° 5.31%0.03 1.76£0.10° 28.10£0.52¢F  54.54+0.18°
Kolosseus 8.180.01° 5.27+0.04f" 1.72£0.11° 32.87+0.34° 56.78+0.35%¢
K*B8392 9.58+0.02? 5.83+0.01° 1.31+0.05¢ 24.30+0.63" 47.08+038"
Second crop Simpatico 6.95+0.128" 4.17+0.11' 1.66+0.06° 27.53+0.46' 49.47+1.07%"
Capuzi 7.5340.14¢f 5.58+0.11°% 1.61£0.15° 30.5440.39°¢  57.03+0.77%°
K*B6451 8.080.02° 5.080.048" 1.29+0.10¢ 29.070.62%f  54.79+1.94b<
Bodega 6.88+0.04" 5.76+0.09% 1.55+0.09%° 31.0340.97%¢  53.50+0.69%
DKC5685 7.86+0.12% 5.15+0.068" 1.3340.14¢ 30.57+0.125 58.40+0.17°
Kerbanis 5.25+0.15' 5.69+0.14PFF 1.88+0.074 25.67+0.65' 48.49+0.736"
M15G40 4.73+0.14" 6.20+0.065¢ 1.65+0.145¢ 28.84+0.21° 55.35+0.308¢C
Kolosseus 6.99+0.07%¢ 6.38+0.048 1.82+0.028 31.85+0.198¢ 54.20+0.83%°
K*B8392 4.61+0.17" 6.55+0.08* 2.04+0.08* 25.53+0.27' 50.09+0.09¢
Main crop Simpatico 4.73+0.29'" 4.95+0.16" 2.16+0.18* 32.14+0.37%8 51.47+0.89F
Capuzi 6.25+0.13" 5.03+0.11°" 2.17+0.14* 21.7740.15' 43.9940.58'
K*B6451 4.11+0.07J 6.64+0.10% 2.04+0.09* 32.15+0.15"® 55.2620.22¢
Bodega 4.90+0.13" 5.23+0.13¢" 1.99+0.10* 25.66+0.37' 49.75+0.34°
5001 DKC5685 6.66+0.33¢" 5.01+0.09¢ 1.98+0.05* 24.85+0.35" 47.72+0.32"
Kerbanis 7.32+0.11°F 5.75+0.16°¢ 1.14+0.11°F 29.85+0.13FF 53.01+0.330¢
M15G40 8.71+0.238 5.40+0.12FF¢ 1.77+0.06° 28.04+0.20%"  53.79+0.78°
Kolosseus 8.43+0.05°¢ 5.32+0.10"C" 1.87+0.13%® 32.89+0.19* 57.14+0.32*
K*B8392 9.56x0.12* 5.88+0.13P 1.32+0.07°¢ 24.44%0.24! 47.04+0.37"
Second crop Simpatico 6.99+0.06"° 4.48+0.23' 1.69+0.118¢ 27.77+024" 49.65+0.37°
Capuzi 7.63+0.10°¢ 5.74+0.15P¢ 1.78+0.058 30.2240.42%F  57.09+0.42°®
K*B6451 8.10+0.08P 5.41+0.03FF6 1.27+0.15P¢ 28.96£0.207°  53.9241.42°
Bodega 6.87+0.02¢ 5.80%0.17EF¢ 1.46+0.13° 30.5620.73%F  52.65+0.440¢
DKC5685 7.78+0.120¢ 5.27+0.20°" 1.31+0.07°¢ 31.1040.21¢P 58.29+0.19*
Y 0.9774 0.0018 0.9747 0.4797 0.6764
GP <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
v <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
P value Y*GP 0.4916 0.3474 0.7682 0.4824 0.3896
Y*V 0.9968 0.9830 0.9840 0.8481 0.9996
GP*V <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Y*GP*V 0.9944 0.4283 0.9352 0.9966 0.9758

CP: Crude protein, EE: Ether extract, CA: Crude ash, ADF: Acid detergent fiber, NDF: Neutral detergent fiber
abedefghlli valyes within a column with different superscripts differ significantly at p <.05 (GPxV interactions in 2020).

ABCDEFGHLLE:/3lues within a column with different superscripts differ significantly at p <.05 (GPxV interactions in 2021).
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The means chemical composition of silage corn according to
growing period, variety and year is shown in Table 3 and
Figure 1. As shown in Figure 1, corn varieties grown as the
main crop have lower levels of CP (p <.0001), ADF (p <.0176)
and NDF (p <.0001). The yearxgrowing periodxvariety
(YXGPxV) interaction was found to have no significant effect
on chemical composition. In contrast, the GPxV dual factor
interaction was identified as a key factor. In consideration of
the mentioned factors, the varieties that emerge as the
most noteworthy in terms of CP are Kolosseus in the main
crop and K*B8392 in the secondary crop. The lowest CP
content was found in the variety K¥*B6451 in the main crop
and the Bodega variety in the second crop (p <.0001).
Statistically significant differences in ADF and NDF ratios
were found among silage corn varieties grown as the main
crop and as the second crop (p <.0001; Table 3). The ADF
and NDF ratios in the varieties sown as the main crop were
determined to be lower than in the varieties sown as the
second crop. The K*B8392 variety exhibited the lowest
levels of ADF and NDF contents (p <.05, Figure 1).

The mean EE content was determined as 1.97% and 1.51%
in the main crop and second crop, respectively. While the
highest EE content was obtained from the Capuzi and
Simpatico varieties, it was the highest in all varieties sown as
main crops. These differences caused significant GPx V
interaction.

2000
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Figure 1.

The average dry matter yield and dry matter content of
silage corn varieties sown as main and secondary crops
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Interaction effects of growing season and variety on
IVDMD of silage corn are presented in Table 4.

Their interaction GPxV significantly affected IVDMD of
corn herbage (p <.0001). The IVDMD was higher (53.65%
vs. 57.62%) for the corn varieties sown as a second crop,
despite the lower ADF and NDF contents of the corn
varieties sown as a main crop compared to the same
varieties sown as a second crop (p <.0001; Table 3 and
Figure 2). Table 4 shows that DKC5685 corn variety had
the highest IVDMD among the corn varieties grown as
both main and second crops.

Table 4.
Interaction effects of growing period and variety on the
IVDMD of silage corn

Factors Variables IVDM, %
) ) Main crop 53.65+0.68"
Growing period
Second crop 57.62+0.38%
Kerbanis 55.26+0.70°¢
M15G40 53.55+1.25P
Kolosseus 55.02+0.85%°
K*B8392 56.27+0.848¢
Variety Simpatico 55.60+1.71¢
Capuzi 56.70+0.838
K*B6451 50.73+1.66F
Bodega 57.25+0.928
DKC5685 60.93+0.92%
Kerbanis 56.31+1.2605e
M15G40 50.01+1.59
Kolosseus 52.75+0.96°
. K*B8392 54.40+1.25¢%
Main ) . ¢
crop Slmpa.tlco 50.52+1.69
Capuzi 56.66+1.285
K*B6451 46.10+2.218
Bodega 56.21+1.70%
Growing Period DKC5685 59.87+1.80%
x Variety Kerbanis 54.22+0.45%
M15G40 57.08+0.80°
Kolosseus 57.28+0.832bcd
K*B8392 58.14+0.67%¢
second i atico 60.68+1.52°
crop .
Capuzi 56.73+1.14b<
K*B6451 55.36+0.93¢
Bodega 58.28+0.62%¢
DKC5685 60.79+0.55°
GP <0.0001
P value Vv <0.0001
GP*V <0.0001

IVDMD: In vitro dry matter digestibility’

XY Values between growing periods with different superscripts differ
significantly at p <.05.

ABCDE: Values among corn varieties with different superscripts differ
significantly at p <.05.

abedefel valyes within a column with different superscripts differ significantly
at p <.05 (GPxV interactions).
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Figure 2.

Changes in nutrient contents for growing periods (A, B, C, D, E) and varieties (1, 2, 3, 4, 5). a, b, ¢, d: Values within each graph

with different superscripts differ significantly at p <.05.

Discussion

The DM yield was higher in the main crop compared to the
second crop. Given that second-crop corn is typically sown
in our region at the end of June and the beginning of July,
immediately following the wheat harvest, the interval
between planting and harvesting is relatively brief. In the
main crop, the first place in the order of importance is yield,
while in the second crop, earliness comes first and vyield
comes second. The primary objective of second crop
cultivation is to achieve an optimal level of both earliness

and yield in a single variety, with a focus on harvesting that
variety prior to the onset of autumnal rainfall. When
evaluated in the context of the study, the varieties Bodega,
sown as the main crop, and K¥B6451 corn variety, sown as
the second crop, exhibited the highest DM yield value. The
study found that the sowing times had an impact on the dry
matter yield of the varieties. iptas et al. (1997) evaluated 13
silage corn varieties under Tokat's ecological conditions
during the crop growing season. The lowest DM vyield for the
main crop was found to be 2002.30 kg da-1 (P-3163), while
the highest yield was reported as 2634.90 kg da-1 (K. Yildiz).
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Bulut et al. (2008) examined 17 different silage corn
varieties under Erzurum ecological conditions. The DM
ratios of the varieties ranged from 23% to 29%, and the DM
yields ranged from 802 to 2136 kg da-1. Previous research
has shown that there are notable variations in DM vyield
among different types of corn. It has been suggested that
genetic structure and various environmental factors play a
significant role in determining dry matter yield (Oztiirk and
Akkaya, 1996; Turan and Yilmaz, 2000).

There are many differences in chemical composition and
digestibility values between silage corn varieties in terms of
main and second crops (Grant and Ferraretto, 2018; Velho
et al. 2020). In the study, the DM content of the main crop
corn varieties was found to be 27.14% and was determined
to be within the desired level. However, the average DM
content of the second crop corn varieties was 22.01%. In this
case, the DM content of second-product corn varieties is
insufficient for successful silage fermentation. Therefore,
further investigation is required in the field of withering
insecond-crop silage corn production in the region, as well as
irrigation planning, specifically the cessation of irrigation or the
development of novel varieties exhibiting an earlier growth
period. Bulut et al. (2008), Ozturk et al. (2008), Ergll (2008),
and Tas et al. (2016) found that the DM ratio of maize varieties
grown for silage ranged from 23 to 29%, 27.3 to 28.4%, 24.4
to 32.1%, and 28.15 to 29.91%, respectively. The DM ratio
should be in the range 25-40% for silage to be considered high
quality (Klamem et al., 2005, Panyasak & Tumwasorn, 2015).
A DM content in excess of 40% is an indication of high cellulose
content. It is well known that this situation can lead to a
decrease in the digestibility and palatability of the feed.
Furthermore, a high DM content can also be a challenge when
compacting silage and increase the likelihood of spoilage. It
has been stated that the varying DM ratios of different corn
varieties are due to genetic factors as well as harvesting the
corn plant at different times (Nazli et al. 2019).

The chemical composition of silage corn content showed a
significant difference between growing periods and
varieties. In second crop conditions, the CP, NDF, and ADF
levels are elevated (Geren et al., 2003; Carpici, 2016). The
crude protein ratio of various silage corn varieties under
different ecological conditions is as follows: 7.09-9.53% in
Yozgat (Yozgath et al., 2019), 7.63-9.32% in Ordu (Oner &
Giines, 2019), 6.16-8.61% in izmir (Yildiz et al., 2017), and
5.18-6.28% in Konya during the main crop season. Although
the CP ratio varies depending on genetic differences, it can
also be affected by ecological conditions and factors such as
sowing time, harvest time, irrigation and fertilization (Burgu
& Mut, 2023).

The ADF and NDF ratios in the varieties sown as the main
crop were determined to be higher than in the varieties
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sown as the second crop. This is because it has an excess of
grains, which reduces the concentration of fiber fractions
when sown as a main crop. The ADF and NDF rates of the
different corn varieties ranged from 21.77% to 32.87% and
44.45% to 58.40%, respectively. Loucka et al. (2018)
reported that the ADF rate in corn varieties should be 30%
to make quality silage. According to Kordikanhoglu and
GUlimser (2021), the ADF and NDF ratios of silage corn
varieties grown as a second crop under Bilecik conditions
ranged from 31.52% to 47.56% and from 47.13% to 69.91%,
respectively. Alagbz and Turk (2020) reported that the
meantime, silage corn varieties grown as a main crop under
Isparta conditions had an average ADF ratio of 39.68% and
an average NDF ratio 56.53%, respectively. In Ordu province,
13 different varieties of silage corn were used as the main
crop, with an average ADF and NDF content of 28.29% and
53.73%, respectively (Oner & Giines, 2019).

It was determined that growing period, variety, and GPxV
interactions were statistically significant regarding IVDMD of
resulting herbages. The IVDMD was determined to be higher
in corn varieties sown as second crops. The IVDMD
coefficients obtained in this study (53.55 to 60.93%) were
comparable to those reported by Caetano et al. (2011), who
determined them in nine different corn varieties (58.56 to
63.94%). The disparate responses observed in the varieties
sown as the main and second crops may be attributed to the
discrepancies in climatic conditions, such as temperature
and the number of days with favorable conditions for
growth, between the spring and summer seasons. These
conditions influence the growth and development of each
variety. It is important to note that the results observed in
this study are related to the harvest period. In particular, the
later harvesting of the varieties sown as the main crop
resulted in starch maturation and decreased digestibility
due to increased crystallization (Peyrat et al., 2016). Paziani
et al. (2009) examined the agronomic characteristics of corn
varieties for silage production. They observed that the
digestibility of the maize plant is primarily determined by the
digestibility of the stalk and kernel-related parameters.The
primary factor influencing the optimal timing of the first and
second corn crops is the differing rates of vegetative growth.
The first crop reaches the optimal harvest stage for silage—
the dough maturity stage—in a shorter period of time than
the second crop. However, the same varieties remain in the
beginning of the milk ripening stage when sown as a second
crop. Opsi et al. (2013) conducted an evaluation to assess
the effect of planting dates and maturity at harvest on in
IVDMD in silage corn varieties. Their findings revealed that
IVDMD varies considerably across varieties, sowing dates
and maturity at harvest. The means IVDMD across the
evaluated corn varieties ranged between 76.80% and
81.10%.
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Conclusion and Recommendations

The results of this study indicate that corn varieties grown
as main crops produce more silage and feed than corn
varieties grown as second crops. Furthermore, significant
differences were observed among varieties and cultivation
methods in terms of chemical composition and in vitro
digestibility of the herbage. Significant contributions are
made to forage production, especially by utilizing the
agricultural land left fallow during the summer period after
grain production.

In order to be successful in growing both main and second
crop silage corn, it is necessary to identify the varieties that
are suitable for this ecology. In this way, the producers who
are going to produce silage maize will be able to provide
data that they will use for the evaluation of the varieties.
Although it was found that many of the varieties used in the
study could be grown successfully in the regional ecology,
they differed in yield and quality characteristics. In
conclusion, considering the maturity periods of the varieties
for silage and the need for early harvesting, it can be said
that early varieties that produce tassel and cob silk as soon
as possible can be grown as a second crop in Van's ecological
conditions. In addition, it was found that the corn varieties
K*B8392 can be grown as a second crop for silage, CP
content and in vitro true digestibility, if the sowing time can
be shifted one week earlier, taking into account climate
changes. Considering the CP content and in vitro dry matter
digestibility as the main crop for silage, it was found that the
maize variety DKC5685 would be the most suitable in the
ecological conditions of Van. Therefore, it is necessary to
identify early maturing corn varieties for Van province,
which has high altitude and a short cultivation period, and
to continue these studies regularly. In terms of DM yield, the
Bodega, Kerbanis, and Capuzi varieties were identified as the
main crop, while the KxB8392 variety was identified as the
second crop.
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Evaluation of Urumiyeh (Iran) City Park in
Terms of Noise Analysis and Sound Landscape

Urumiyeh (iran) Kent Parki Giiriiltii Analizi ve Ses Peyzaji
Acisindan Degerlendirilmesi

ABSTRACT

This study was conducted to evaluate how sound affects the soundscape character of Urumiyeh City
Park in Urumiyeh, Iran, as a design and planning element. The study includes determining the sound
status of the park and determining to what extent the noise factor, if any, can affect the soundscape.
In the study method, first, the existing sound sources of the park were determined in the field. Then,
for noise measurements, the study area was divided by 50 m equal intervals and 80 stations were
determined. Measurements were made at these stations in three different time periods, Tuesday,
Friday, and Saturday, in the afternoon, mid-afternoon and evening, for two months. As a result of
the measurements, it has been determined that it exceeds 45 dB(A), which is given as the acceptable
noise value for parks by WHO, in the entire park, and it exceeds it to a great extent, approximately
42 dB(A) at some measurement stations. In the evaluation of the obtained sound data, 10 different
noise maps were made using the Kriging method on the ArcGis10.6. program. Finally, suggestions
were made by discussing how to highlight the desired sounds in the park to reduce the noise that
bothers people in Urumiyeh City Park, using concave elements and walls to reflect positive sounds
and taking other necessary measures.

Keywords: Noise pollution, Noise map, Soundscape, Precautions, Urumiyeh City Park

oz

Bu calisma, iran’in Urumiyeh kentinde sesin bir tasarim ve planlama unsuru olarak, Urumiyeh
Kent Parki’ndaki ses peyzaji karakterini nasil etkiledigini degerlendirmek igin yapilmistir. Parkin
ses durumunun belirlenmesi ve glrilti faktori varsa ses peyzajini ne derece etkileyebileceginin
belirlenmesi calisma esasini icermektedir. Calisma yonteminde ilk olarak parkin mevcut ses
kaynaklarinin alanda tespiti yapilmistir. Sonrasinda girilti 6lgimleri icin calisma alani 50 m. esit
araliklarla kareleme yapilarak béltiinmis ve olusan 80 istasyon belirlenmistir. Bu istasyonlarda ses
Olciim cihazi ile iki ay boyunca, Sali, Cuma ve Cumartesi giinleri ile bu giinlerde 6glen, ikindi ve
aksam olmak iizere (g farkli zaman diliminde 6lglim yapilmistir. Olgiimler sonucunda parkin
timinde WHO tarafindan parklar icin kabul edilebilir giriltii degeri olarak verilen 45 dB(A)’i
gectigi bazi 6lclim istasyonlarinda yaklasik 42 dB(A) gibi cok bliylik oranda astigi tespit edilmistir.
Elde edilen ses verilerinin degerlendirmesinde hesaplamalar ArcGis10.6. programi Uzerinde
Kriging yontemi kullanilarak 10 ayri glrGlti haritasi yapilmistir. Son olarak Urumiyeh Kent
Parki’'nda kullanicilari rahatsiz eden giriltiyl azaltmak icin parkta arzu edilen seslerin 6n plana
cikartilmasi, olumlu seslerin yansitilmasi igin ise i¢ bikey eleman ve duvarlar kullanilmasi, park
arka fon miuziklerinin fazlalastirilmasi ve diger gerekli tedbirlerin alinmasi Gzerine tartigilarak
onerilerde bulunulmustur.

Anahtar Kelimeler: Guriilt kirliligi, Giiriltd harita, Ses peyzaji, Onlemler, Urumiyeh Kent Parki
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Introduction

The concept of soundscape is known by many architects
and planners as all the sounds that exist in a particular
space (Dixon, 2010).

Soundscape is defined as the totality of sounds in a
location, emphasizing the relationship between an
individual's or society's perception, understanding and
interaction with the acoustic environment (Payne et al.,
2009). The main issue of concern in the soundscape
approach is not the unwanted sounds that disturb people
but the need for people to focus on the sounds they want
to hear and desire. The soundscape is an important factor
in the perception of visual phenomena. It is also an
important criterion in creating a sense of space (Leus,
2010). Each environment has a different soundscape. Yu
and Kang (2010) stated that the perception of the
soundscape character of a space by individuals is affected
by many factors, both physical and social and cultural. They
stated that preferences in the soundscape do not emerge
only by focusing on the sound itself, but are also related to
the perceived information about other relevant
components of the environment. (Yu & Kang, 2010;
Kaymaz & Belkayal, 2013).

According to Shahabian et al. (2016), the sound is an
important factor in the behavior of users as an integral part
of the urban landscape, in the selection of space, and in the
perception of users consisting of the urban environment,
in general, urban quality. In the study conducted by
Shahabian et al. (2016), three factors affect the image
created by the soundscape on people:

1- Information provided by the sound wave,
2- The source from which the sound is formed,
3- The sound level.

It is accepted that the quality of the soundscape can be
characterized by perceptual parameters. These
parameters can focus on sound sources that make up the
soundscape, such as people, traffic or natural factors, and
define the activation times, volume levels or dominance of
sounds. Non-sound-related factors such as visual
parameters and other external factors can affect the
perception of the soundscape (Aumond et al., 2017).

The absence of overlap is effective in removing the
acoustic environment from monotony, harmony caused by
sound reflection, or in absorbing the sound of existing
surfaces. At the same time, factors such as water, weather,
humidity, and wind also support this situation (Nasirpour,
2013a). In fact, this creates a sense of space for the
individuals in the environment. The accumulation of very
intense and unidentified sounds in places where the
soundscape quality is poor leads to the loss of individual
audio signals. Transparent sounds, such as walking in the

snow, and animals crawling between bushes, become
inaudible due to the existing sounds in the environment. In
such environments, the sound perspective is lost and
destroyed. Because of this, meaningful sounds are not
heard, and the person's surrounding hearing capacity is
reduced. This problem can progress to such a level that the
person will not even hear their own speech. In such cases,
most of the sounds are drowned out, turned off, or mixed
with other sounds, losing the information it contains and
changes (Shabirinejad, 2009). Pouya (2022) stated that
soundscape quality has a great impact on other
environmental attributes such as the role of the space, its
readability, identity, sense of belonging, and location
(Pouya, 2022).

As is known, the task of landscape architects and urban
designers is to improve the quality of urban areas. To
achieve this goal, the soundscape is a tool. According to
Nasirpour (2013b), three factors are examined in parallel
in all studies related to soundscape:

1. Reducing or disabling sounds that are too loud and
unpleasant,

2. Preservation and reproduction of pleasant sounds,

3. Reproduction of the required sounds by adding sound
elements that are not available in the current case.

In one study, it was stated that the noise factor in the
environment affects the perceptions of the soundscape
(Ferguson et al., 2024). In another study, it was stated that
the main purpose of studies and evaluations on
soundscape is to determine the sound or noise level and
evaluate sound preferences (Yu and Kang, 2010; Yang and
Kang, 2005). Noise level measurements, especially noise
mapping studies, are one of the basic quantitative methods
in determining acoustic comfort (Kaymaz & Belkayal,
2013). In 2002, within the framework of the European
Union (EU) "Assessment and Management of
Environmental Noise Directive (2002/49/EC), it was made
mandatory for all EU members to carry out noise analyzes
in areas where the population is dense and where there
are primary road systems (Tsai et al., 2009; Stimac, 2005).
Geographic information systems in noise level
measurement studies; In addition to creating a noise map,
it can be used as a very effective tool in the process of more
detailed planning and correct decision-making (Kaymaz et
al., 2013; Tsai et al., 2009; Yamada, 2006).

This study was conducted to determine the sound status of
Urimiyeh City Park, the most important park in Iran, and to
determine to what extent the noise factor, if any, could
affect the soundscape. With this study, first of all, the
sound sources of the park were determined. Then, with the
measurements made, it was determined whether there
was a noise problem, where it was more and what
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precautions could be taken for the areas where it was
more. As a result of the study, suggestions were made to
reduce unwanted sounds and increase desired sounds as
studies that could be done in terms of the soundscapes of
other parks and cities, specific to this park.

Methods
Material

Urumiyeh is the center of Iran's Northwest Azerbaijan Province
(Figure 1). The city is 18 km from Urumiyeh Lake. The city of
Urumiyeh has an area of approximately 60 km?2. The city of
Urumiyeh is located on the plain named after it, 50 km from
the Turkish border (Figure 1).
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Figure 1.
The location of the city of Urumiyeh and the research area
on the map (Esmaeili Hesar, 2019)

The main material of the study is the Urumiyeh urban park,
which is located within the boundaries of the first district of the
Urumiyeh Metropolitan Municipality. Urumiyeh urban park
has an area of 60 decares. In the northern part of the research
area, there is the Sehircay River, which continues parallel to the
park. Across the river are the Urumiyeh University campus, a
residential area, and an administrative institution. To the east
of the park is Molavi street, to the west is Edalet street and the
reserve area, to the south is Imama Ali boulevard, and to the
north is the shopping center and residential area (Figure 2).

There is also an exhibition area at the main entrance of
Urumiyeh park, where 30 different types of trees, 41 different
shrubs, and especially 100 different types of tulips are
exhibited. A flower festival is held in April, and a grape festival
is held in September every year in the park. In addition, the park
is highly preferred for activities such as walking and exercise
athletes (Figure 3). Since the park is in the city center, there are
many important roads surrounding it.
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Location of Urumiyeh City Park

i'@yﬁiﬂrdnmU'rmfa 1
Figure 3.
A General View from the Park Location (Urumiyeh parks and
gardens directorate site (Anonymous, 2019)

Method

The study method consists of 5 stages. In the first stage, studies
on noise measurements and soundscape were examined. In
the next stage, the existing sound sources of the park in terms
of soundscape were surveyed in the field. The existing sound
sources of the park in terms of soundscape (traffic,
construction and similar anthropogenic sounds, the presence
and conditions of soundscape elements such as bird sounds,
water sounds) were defined with a silent walk in the park. The
definition of sounds was made within the framework of the
general findings stated in the literature (Benfield et al., 2010,
Abbott et al., 2016, Buxton et al. 2017, Franco et al., 2017,
Ferraro et al., 2020, Kogan et al., 2021, Ferguson et al., 2024).
In the third stage, the places to be measured in the park were
determined with a grid system. In order to determine the noise
level in the Urumiyeh city park, the St-8851 brand sound
measurement device (sonometer) with +1 accuracy received
by the Urumiyeh Park and Gardens Directorate was used. The
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study area was divided by squaring at equal intervals of 50 m.
As a result of the division, measurements were made from a
height of about 1.50 m above the ground with a sound
measuring device at 80 stations (Figure 4). Measurements
were made in rainless and windless weather in November and
December 2022 (Ozer, 1998; Kaymaz and Belkayali, 2013). The
measurements were made on an average of 40 times over 4
minutes at each measurement site for two months during the
weekdays and weekends, from 14:00 to 15:00 p.m. to 17:00 to
18:00 p.m. and from 7:30 p.m. to 8:30 p.m., when people use
the park more, and noise is louder.
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Figure 4.
Sound level measurement points in Urumiyeh City park

The obtained data was calculated with the formula equivalent
noise level (Leq) (1). Leq is defined as the level of a sound with
the same total energy as the sound in question, at a fixed level,
in a given time interval. In other words, it is a noise scale in dBA,
which gives the average value of sound energy or sound
pressures that continue over a given period of time. dBA is a
unit of sound evaluation that particularly emphasizes the
medium and high frequencies to which the human ear is most
sensitive. Therefore, it is calculated with the formula equivalent
sound level (Demir, 2013).

Leq = 101log (%) . 10(5) (1)

Leq: Equivalent noise level (dBA), n=Number of noise
measurements, Li= Noise level in measurement

In the fourth stage, a 1/500 scale map taken from Google Earth
was used to prepare a noise map of Urumiyeh city park. The
main indicators of the sound map are the sound levels obtained
by measurements. Along with the calculations, a noise map
was obtained using the Kriging method on the ArcGIS10.6.1
program. In the creation of models, estimates were made using
the Inverse Distance Weighing (IDW) and Inverse Distance
Weighted Interpolation Method with Geographic Information

Systems (GIS) (Baskan, 2004; Taylan and Damcayiri, 2016).

At the conclusion stage, it was stated whether there is a noise
problem in the park, where there is more noise, and what
measures can be taken to create a qualified soundscape for
these places. Proposals have been made for the design of
soundscapes for other parks and cities.

Table 1.
Sound sources of Urumiyeh city park

Desired Sounds Undesired Sounds

Azan sound and

Artificial ~ Vehicle, construction, music sound
. broadcast from
sounds and aircraft sounds
speakers,
ornamental pool
The sounds of people
talking, the sounds of
walking, the sounds of
Human peddlers, the sounds of
sounds bicycle drivers, boaters,
and the sounds heard
from children's
playgrounds.
The sound of birds,
the sound of water
(Sehircay River),
'5\125:?5' The sound of the wind the S.OUI’\d of
walking through
the leaves in
autumn

Results

Examination of the Current State of the Park in Terms of
Soundscape

The park is heavily used because it is located in an
important place in the city. Various activities are carried
out in the park. The traffic density on Imam Ali Boulevard,
where there are important public buildings and shopping
centers, is a source of noise in this part of the park. In terms
of quiet walking and sound landscape in the park, Table 1
was created with the data obtained after the examinations
by focusing on the existing sound sources and what is being
heard in the park. Due to the fact that the park is located
on the edge of the stream, the sound of water flow is
constantly heard all over the park, especially at low
elevations close to the water. Therefore, it significantly
blocks the noise and traffic noise prevailing in the area.
From the hoppers installed on the lighting elements, the
sound of music is heard, as well as bird sounds as a pleasant
natural sound. An intense noise is heard from the children's
playgrounds located in the area.

Research in Agricultural Sciences
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Investigation of Urumiyeh City Park in Terms of Sound Landscape
November-December, 2016, Saturday, (14.00-15.00)
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Figure 5.
Saturday Noon Sound Assessment Map

Investigation of Urumiyeh City Park in Terms of Sound Landscape
November-December, 2016, Saturday, (17.00-18.00)
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Figure 6.
Saturday Afternoon Sound Assessment Map

Investigation of Urumiyeh City Park in Terms of Sound Landscape
November-December, 2016, Saturday, (19.30-20.30)
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Figure 7.
Saturday Evening Sound Assessment Map

Determination of the Sound Level of Urumiyeh City Park

In order to create the sound map of Urumiyeh city park,
measurements were made for 3 days, Tuesday, Friday, and
Saturday. Measurements were made for two months
during the hours when people used the park more and
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when the noise was the highest. By evaluating the results,
the high noise places were determined, and 10 maps were
created, including the afternoon, mid-afternoon, evening,
and general average noise maps of the park on Tuesday,
Friday, and Saturday.

Sound Measurement Assessment on Saturday

Measurements were made in the park on Saturday in 3-
time intervals: afternoon (14.00-15.00), mid-afternoon
(17.00-18.00), and evening (19.30-20.30). According to
these measurements, the average sound level in the park
on Saturday afternoon was found to be 67.94 dB(A) (Figure
5). The sound level was determined to be 60.9 dB(A) in the
mid-afternoon on the same day (Figure 6) and 68.38 dB(A)
in the evening (Figure 7). On Saturday, the evening hours
were the highest in the departments. At the measuring
stations, the highest is again on Saturday at 24 pm. the
station has an output of 84.39 dB(A). In the evening, the
noise was much higher than usual, especially noticeable at
stations 17, 21, and 24. The concentration of parking users
due to the cooling of the air in the evening, the sounds of
vehicles entering and exiting the parking lot, and the excess
of vehicles passing through the main road (Imam Ali
Boulevard), as well as at other times of the day, were
instrumental in increasing the noise level. It is also due to
the fact that there are intensive activity opportunities in
this part of the park and that users gather more in this part
of the park. The lowest value was in the afternoon with
50.30 dB(A) at the 59" station.

Sound Measurement Assessment on Tuesday

The average sound level was found to be 63.28 dB(A) on
Tuesday afternoon (Figure 8). The average sound level was
67.37 dB(A) in the mid-afternoon (Figure 9) and 68.87
dB(A) in the evening (Figure 10). On Tuesday, the evening
hours were the highest again in the day sections. In the
evening, the highest sound level is 84.09 dB(A) at the 17t
station. In general, the areas where the noise is high are
the 8th, 17th, 23rd, 24th, and 27th stations, which are the
areas where Imam Ali Boulevard is located and where there
are activities, as in other times. The lowest noise level was
measured in the afternoon at station 69 with a value of
49.60 dB(A).

Sound Measurement Assessment on Friday

In the measurements made on Friday, the average value in
the afternoon was determined to be 56.7 dB(A) (Figure 11).
In the mid-afternoon measurement, the sound level
increased to 62.19 dB(A) (Figure 12), and in the evening, it
increased to 71.66 dB(A), which is the highest value (Figure
13). As on other days, it was determined that the sound
level was high in the evening. The lowest value of 48.54
dB(A) was measured at station 69 in the afternoon. On
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Friday afternoon, the noise value was lower than at this
time on other days. The reason for this is that Friday is
known as a public holiday on the weekend in the Islamic
Republic of Iran. Because of this, mid-afternoon hours are
considered the calmest and least traffic-free day of the
week, as the temperature is too high and the public has

Investigation of Urumiyeh City Park in Terms of Sound Landscape
November-December, 2016, Tuesday, (14.00-15.00)
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Tuesday Noon Sound Assessment Map
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Tuesday Afternoon Sound Assessment Map
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Figure 10.
Tuesday Evening Sound Assessment Map

rest hours. The highest was measured at the 17th station
with 87.49 dB(A) in the evening. The reason for this is that
people prefer the park in the evening hours when the
weather is cooler on weekends and the density of visitors
increases. Accordingly, there is an increase in traffic on
Imam Ali Boulevard.

Investigation of Urumiyeh City Park in Terms of Sound Landscape
November-December, 2016, Friday, (14.00-15.00)
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Figure 11.
Friday Noon Sound Assessment Map

Investigation of Urumiyeh City Park in Terms of Sound Landscape
November-December, 2016, Friday, (17.00-18.00)
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Figure 12.
Friday Afternoon Sound Assessment Map

Tnvestigation of Urumiyeh City Park in Terms of Sound Landscape
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Figure 13.
Friday Evening Sound Assessment Map
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General Assessment of the Sound Condition of Urumiyeh
City Park

When the averages of the measurements made in
Urumiyeh City Park are examined, it is seen that the park is
generally under high noise pressure (Figure 14). The
regions in the northeastern part, which are seen in green
and yellow, partially have a slightly lower volume level. In
the southwestern part of the map, the main entrance area
with red and its shades is seen as the area where the sound
level is high. The sound level increased more in the evening
than at other times during the sections of the day where
the measurement was made. The highest value of 71.66
dB(A) was measured on Friday evening. This was followed
by a value of 68.38 dB(A) on Saturday evening. The lowest
values were in the afternoon. The lowest value was 50.67
dB(A) on Friday, followed by 60.90 dB(A) on Saturday.
Considering these values, even the Friday afternoon value,
which is the lowest, exceeds the allowable limit by more
than 5 dB(A). In the evening, it has been determined that it
exceeds the allowable value between 23-26 dB(A).

I General Sound Landscape Assessment Map of Urumiyeh City Park
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Figure 14.
General Soundscape Assessment Map of Urumiyeh City Park

Considering the station measurements in the park, the
17th and 24th stations were found to be the highest in
terms of noise. This is followed by stations 21, 23, and 27.
These areas are the main entrance and activity areas of the
park. Places where the volume is low have come to the fore
as 49™ and 69" stations, which are not actively used and
are far from the entrance zone, where there is little
activation activity.

Discussion

Studies aimed at improving, increasing the quality of life of
those living in urban areas and achieving a sustainable
quality are of increasing importance every day (Kaymaz and
Belkayali, 2013). City parks are at the beginning of the places
where you go to relax and be away from the noise in cities.
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For this reason, city parks occupy an important place in
improving the quality of life. However, parks remain under
the noise pressure of the city. Some of the city parks where
people prefer to get away from the noise, relax and rest
have begun to lose these features.

Iran's Urumiyeh City Park is also under pressure from noise
pollution. The park is located in a place where there are
important public institutions and organizations of the city,
as well as shopping centers. In particular, Imam Ali
Boulevard, which is around the park, has heavy traffic. The
lack of the presence of shrubs and trees in the part of the
park where this road is located, which will prevent noise,
often leads to a high level of noise in the park. In addition,
the most important other elements that increase the noise
of the park are the activity areas located in the entrance area
of the park and the density of both vehicles and pedestrians
at the main entrance to the park. The broadcasting of music
in the park, the sounds of vendors, and the sounds in the
children's playground are especially affecting the entrance
area as an unwanted sound source in the park.

Tuesday, Friday and Saturday measurements showed that
Friday's sound level was calmer (63.51 dB(A)) compared to
other days. The fact that Fridays are holidays and people
prefer not to go out until the evening because of the heat
can be counted as the reason for the low output. As is
known, the World Health Organization (WHO) has
determined that the desired level in parks is 45 dB(A) (Zhang
& Kang, 2007). However, the fact that even the lowest Friday
value in Urumiyeh City Park exceeds the permissible value in
parks by about 18 dB(A) indicates that the sound level has
become quite uncomfortable. During the day, afternoons
were observed as the time with the lowest sound level
compared to other times. The fact that traffic is less in the
afternoon and users do not prefer to come to the park due
to the heat is one of the reasons why the values are low. The
Tuesday afternoon value, which is the lowest day part,
exceeds the allowable value by 11 dB(A).

The day of the highest volume level was on Tuesday (66.51
dB(A)). The fact that there is overtime on Tuesdays and the
presence of official institutions around the park can be
counted as the main reason for the high noise level. In the
day sections, the evening times were the time when there
was the most noise. On Tuesday, the sound reached its
highest noise value with a value of 71.66 dB(A) in the
evening.

When the stations were examined, the 17" (87.49 dB(A))
and 24" (84.39 dB(A)) stations were observed as the places
where the sound was highest on Friday evening. These are
followed by the 21°t, 23", and 27" stations. These areas are
the main entrance and activity areas of the park and the
Southeastern area where the music broadcast is located.



37

Places, where the volume is low are mainly the 49" and 69"
stations in the Northwest region, where the park is not
actively used, away from the entrance area, and there is
little activity (Figure 14).

When the sound map of the research area is examined, it is
seen that the sound levels in the park exceed the desired
level of 45 dB(A) in the whole area of the park when both
national and international regulations are compared, and it
exceeds that in some stations, day and day sections. As a
matter of fact, similar results were obtained in the study
conducted by Ozer (2017). Unfortunately, these results
show that a significant part of city parks are not comfortable
enough with noise, and precautions should be taken against
noise pollution.

Conclusion and Recommendations

The fact that city parks are located in the city center provides
a great advantage for people to access the parks. However,
the parks in the center remain under significant traffic noise
pressure. That is why the noise level in city parks is higher
than in other parks. In particular, there are values that are
much higher than the values allowed by the WHO. For this
reason, it is necessary to be more careful in terms of noise
pollution measures in the city center and in parks
surrounded by traffic roads. Especially in the planning stage,
large areas should be provided for the noise barrier in these
areas, the soil level should be raised, and noise barriers
should be made. In noise barriers, a better result can be
obtained by combining trees and shrubs that are effective in
preventing noise with inanimate barriers.

Although some visitors like the music broadcast to the park
by the businesses in the parks in the Eastern culture, it both
increases the sound level of the park and does not please
the other visitors. It is an unwanted sound for people who
come to the park for silence. Therefore, music broadcasting
in parks should not be loud in certain areas.

In the same way, it can be ensured that the noisy activity
areas in the park are collected in some areas, and the sound
level of other parts is low.

Another study to be done is to bring the desired sounds to
the forefront in parks. In particular, it is necessary to
increase the sounds of birds and water sounds. For this,
more ornamental ponds can be used. In order to increase
bird sounds, it is necessary to increase bird nests in parks
and to prefer fruit-bearing trees that birds like more. Again,
the birds should be encouraged to come to the area by
making places to feed the birds in different parts of the park.

In addition to these specified studies, the number of vehicles
passing around the parks should be reduced, especially the
passage of large vehicles should be restricted. Measures
should be taken to reduce vehicle speeds. The traffic green

wave system can provide a significant benefit in this regard.
Along with such technical measures, it is possible to
significantly reduce the noise level in all parks, especially in
parks in urban centers, by raising drivers' awareness and
being more active in the implementation of legal measures.
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The Impact of Credit Policy Environment on
Agricultural Output in Nigeria

Nijerya'da Kredi Politikasi Ortaminin Tarimsal Uretim
Uzerindeki Etkisi

ABSTRACT

The growth of the agriculture sector is a key factor in the survival of the Nigerian economy. However,
the production and productivity of this sector have been lower than expected recently. The country
is now a net importer of some crops that were previously produced in large quantities. Hence, with
the aim to identify factors that influence the sector, the study specifically establishes the relationship
between the agricultural sector growth proxy by the agricultural production index and the credit
policy variables in Nigeria. The research utilized the flexible autoregressive distributed lag (ARDL)
approach to determine the presence of co-integration. The estimated long-run and short-run models
demonstrated the best, most efficient, and unbiasedness qualities. The findings revealed that loans
from commercial banks and the Agricultural Credit Guarantee Scheme Fund (ACGSF) have a
significant positive impact on the agricultural sector's growth in the long run. Conversely, the long-
run agricultural growth exhibited a negative relationship with the domestic credit to the private
sector and lending interest rate. This finding underscores the importance of boosting commercial
bank loans to the agricultural sector and increasing credit volume from the Agricultural Credit
Guarantee Scheme Fund. Furthermore, it highlights the necessity of introducing more financial
incentives to attract domestic private investments and lowering the lending interest rate on
agricultural credit within the country.
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oz

Tarim sekt6riniin blylmesi Nijerya ekonomisinin stirdirilebilirligi icin kilit bir faktordir. Ancak
son donemde bu sektoriin iiretimi ve verimliligi beklenenin altinda kalmistir. Ulke, daha énce
blylk miktarlarda Uretilen bazi mahsullerin artik net ithalatgisi konumundadir. Bu nedenle,
sektorin blaylmesini etkileyen faktorlerin belirlenmesi amaciyla bu galisma, 6zellikle Nijerya'da
tarimsal Uretim endeksi yoluyla tarim sektori buyime gostergesi ile kredi politikasi degiskenleri
arasindaki iliskiyi incelemektedir. Arastirmada, es bittinlesmenin varligini belirlemek igin esnek
otoregresif dagitilmis gecikme (ARDL) yaklasimi kullanilmistir. Tahmin edilen uzun dénem ve kisa
dénem modeller en iyi, cok verimli ve yanliliktan uzak nitelikler sergilemistir. Bulgular, ticari
bankalardan alinan kredilerin ve Tarim Kredi Garanti Fonu (ACGSF)'nun uzun vadede tarim
sektorinin blylmesi Gzerinde 6nemli ve olumlu bir etki yaptigini ortaya koymustur. Bunun
aksine, tarimsal bliylimenin uzun donemde 6zel sektore saglanan yurtici krediler ve tarimsal kredi
faiz oraniyla olumsuz bir iliski gosterdigi tespit edilmistir. Bu bulgu, tarim sektériine yonelik ticari
banka kredilerinin artirilmasinin ve Tarim Kredi Garanti Fonu'ndan saglanan kredi hacminin
yukseltilmesinin 6nemini vurgulamaktadir. Ayrica, yurtici 6zel yatirimlari tesvik etmek icin daha
fazla mali tesvik saglanmasinin ve tarimsal kredi faiz oranlarinin distrilmesinin gerekliligini 6n
plana gikarmaktadir.

Anahtar Kelimeler: Kredi, Tarim, Uretim, Politika, Makroekonomi, Nijerya
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Introduction

Agricultural credit plays a crucial role in boosting
agricultural production, especially among resource-poor
rural farm households in developing nations (Jeiyol et al.,
2013; Akpan et al., 2020; Balana & Oyeyemi, 2022). Timely
provision of farm credit has been associated with increase
in agricultural output and factor productivity as noted in
several studies in Nigeria (Akpan et al., 2013; Abu, et al.,
2017; Adewale et al., 2022). Despite this assertion, some
researches have brought to light instances of credit
inadequacy among rural farmers in Nigeria (Assogba et al.,
2017; Asom et al., 2023). According to Akpan et al. (2012;
2013), credit is an essential tool for income creation,
organizing factors of production and creating a sustainable
productive environment. In rural areas, where farmers
often have limited resources, credit is essential for
supporting agricultural activities that are highly time-
sensitive. As Beck and Demirguc-Kunt (2006) noted, farm
credit increases the welfare of farmers through income
smoothing. Jeiyol and Akpan (2013) emphasize the pivotal
role of agricultural credit in the sustainability of agricultural
production and its value chain. The availability and demand
for farm credit are crucial for attaining the overarching
national objectives of alleviating rural poverty, generating
sustainable employment opportunities, and ensuring food
security.

Recognizing the importance of agricultural credit, the
government has introduced multiple programs to enhance
credit access for farmers. These measures strive to provide
cost-effective and subsidized credit with a favorable
interest rate to farmers (Akpan et al., 2012). For instance,
in 1990, community banks were established within the
country's financial landscape to offer banking services and
financial assistance to rural areas and small enterprises in
urban areas. In 1996, the Central Bank of Nigeria (CBN)
introduced guidelines for specialized loans to support the
agricultural sector through commercial banks (Manyong et
al., 2005). In 2009, the Central Bank of Nigeria (CBN), in
collaboration with the Federal Ministry of Agriculture and
Water Resources (FMAWR), launched the Commercial
Agriculture Credit Scheme (CACS). The objective of the
scheme was to collaborate with relevant stakeholders in
financing agricultural processing and its rich value chain
(Olomola & Yaro, 2015). Also in 2011, NIRSAL (Nigeria
Incentive-Based Risk Sharing System for Agricultural
Lending) was inaugurated. NIRSAL's primary goal was to
incentivize commercial banks to invest in the agricultural
value chains. In 2013, CBN introduced The Micro, Small,
and Medium Enterprises Development Fund (MSMEDF) to
enhance rural farmers' access to credit in the country
(Salisu & Alamu, 2023).

Research in Agricultural Sciences

Additionally, the CBN has strategically utilized various
tools, including the lending rate policy, monetary policy
instruments, and fiscal policy measures, to influence the
macroeconomic environment. These measures were
intended to increase the credit base of the economy and
foster growth in key sectors (CBN, 2022). For instance,
governments in the country have implemented significant
incentives to support farmers and agribusinesses in
enhancing their incomes and performances (Akpan et al.,
2012). Additionally, a dualistic credit market structure,
comprising formal and informal credit markets, has been
established to provide farmers with greater flexibility in
accessing and demanding for credit. This efficient credit
market system has expanded the availability and
accessibility of credit to rural farmers. Despite these efforts
to strengthen the credit infrastructure and boost credit
volume in the agricultural sector, various researchers have
argued that the sector's underperformance in the country
can be attributed in part to insufficient credit provision
(Assogba et al., 2017; Balana & Oyeyemi, 2022; Asom et al.,
2023). According to Akpan et al. (2016), Akpan et al. (2019),
Balana and Oyeyemi (2022), the underperformance of
agro-sector is expected to result in a rise in poverty,
hunger, unemployment, and substandard living conditions
for most farmers. Similarly, Adewale et al. (2022) shows
that access to credit can serve as an effective tool for
obtaining resources to enhance agricultural production,
boost farmers' earnings, and elevate living standards.

Nigeria's agricultural sector mainly consists of four sub-
sectors. These are; Crop production subsector, consisting
of food and cash crops; Fisheries subsector, which includes
artisanal production and aquaculture production; Forestry
sub-sector and livestock sub-sector, consisting of poultry,
ruminants and monogastric animals among others. In
2020, 2021 and 2022, the agricultural sector contributed
about 24.45%, 23.70% and 24.05% to the GDP of the
Nigerian economy, respectively (CBN, 2023). The sector
plays a vital role in sustaining the nation's food security by
supplying essential nutrients to the population. With over
40% of the workforce employed in this sector, it also serves
as a major source of raw materials for the country's
agricultural industry. The Nigerian economy is best
described as an agrarian economy, meaning that the
country is heavily dependent on agricultural production.
Despite these traditional functions of the agricultural
sector, the country has not achieved self-sufficiency in
basic foodstuffs in recent years. Following this incident,
Nigeria is a net importer of several staple foods including
rice, vegetable oil and fruits among others. The economic
consequences of this issue significantly affect Nigeria's
economy in the short and long term. The per capita
production of the sector is decreasing, hindering the
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country's progress towards achieving the second
Sustainable Development Goal (SDG). Urbanization and
population growth have led to intensified agricultural land
use, reducing the available area for farming. Labour
demand in the sector remains inelastic in many regions of
the country, creating challenges for production (Akpan et
al., 2023. In recent years, the agricultural sector has been
plagued by political inconsistencies and corruption.
Additionally, the cost of agricultural inputs has
skyrocketed, with prices increasing by as much as 100% to
150% from January 2021 to January 2024 (Sanchi et al.,
2022; FAO, 2024). In order to address these issues
effectively, the sector necessitates prompt interventions,
including the implementation of advanced technologies to
enhance production processes, among other measures.

Credit is seen as a significant factor in financing the
adoption of farm technology in developing nations.
Adewale et al. (2022) emphasize the vital role credit plays
in enhancing and updating agricultural production.
Similarly, Mohsin et al. (2011) suggest that agricultural
credit offers motivation for farmers to embrace new
technologies. Oyelade (2019) further argues that
inadequate access to farm credit contributes to a decline
in agricultural output in Nigeria. However, the Nigeria
government has provided several credit facilities to the
sector through specialized agencies and intervened on the
banking policies in order to regulate credit availability at
the downstream of the sector. For instance, the
Agricultural Credit Guarantee Scheme Fund (ACGSF) and
the subsidized commercial bank credit and advances to the
sector among others were initiated to provide more credit
facilities to farmers. Then the relevant question is; have
government efforts pointing to credit intervention or
provision in the sector helped to boost overall production
in the sector? In order to provide an answer to this
guestion, many experts have adopted diverse approaches
to analyze this critical issue. For example, Nnamocha and
Eke (2015) and Adewale et al. (2022) reported a significant
direct association between bank loans and advances and
agricultural growth in Nigeria. Similarly, Udoka et al. (2016)
in Nigeria revealed a strong positive correlation between
the Agricultural Credit Guarantee Scheme Fund (ACGSF)
and the agricultural sector's output. The research also
highlighted the positive impact of commercial bank loans
on agricultural sector output, while noting a negative
relationship between lending interest rates and the sector
output. Additionally, Asekome and lkojie (2018) and Iliyasu
(2019) demonstrated the detrimental effect of lending
interest rates on agricultural investment in Nigeria.
Furthermore, Salisu and Alamu (2023) emphasized the
significant positive influence of commercial bank total

loans to the agricultural sector and lending interest rates
on agricultural production in Nigeria. Furthermore, Anetor
et al. (2016) found that ACGSF had performed poorly in
stimulating growth in agricultural sector, while commercial
banks loan to the agricultural sector had a positive
significant impact on the sector’s production. Moreover,
Enilolobo et al. (2018) in Nigeria reported a non-
cointegrated relationship between deposit bank lending to
the agricultural sector and agricultural sector output.
Furthermore, Ajayi et al. (2017) and Emenuga (2019) found
that total commercial bank loans and ACGSF have a
significant positive effect on agricultural sector’s output.
On the other hand, lending rate had negative relationship.

The macroeconomic environment of Nigeria has witnessed
significant changes in recent times, affecting both the
monetary and financial policies in which financial
institutions are anchored. For example, the exchange rate
has deteriorated to the worst level in the country's history;
Interest rates have risen to double-digit rates and other
banking policies have been either change or introduced.
Given these changes, an assessment or update on the
correlation between agricultural growth or production and
credit policy environment in Nigeria in light of these new
realities is necessary. Therefore, the study was specifically
designed to test the correlation between credit policy
environment and agricultural production index in Nigeria.

Methods
Study area and source of data

Nigeria, situated in West Africa, covers approximately 923,769
km? of land and boasts a coastline stretching 853 km along the
northern frontier of the Gulf of Guinea. According to the
National Population Commission (NPC, 2023), Nigeria's
population exceeds 200 million. The study utilized time series
data sourced from reputable sources such as the Central Bank
of Nigeria (CBN), World Bank, and Food and Agriculture
Organization (FAQ). The analysis covered the years 1991 to
2021, chosen based on the availability and relevance of data
during this period.

Model Specification/Analytical Techniques

The effect of credit policies on agricultural sector’s growth
or output (proxy by agricultural gross production index) is
expressed implicitly in a double-log functional form, as
demonstrated in equation 1. The mode adhered to the
principles of production theory. The study assumed that
acquired credit was utilized to obtain various factors of
production, including labour, capital, and land, among
others. Ameh and Lee (2022) and Adewale et al. (2022) have
identified a direct link between agricultural credit and
factors of production. This indicates that agricultural
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production is dependent on access to credit. The
coefficients in the model represent the elasticity of specific
variables. Our study delves into different types of credit
available to the agricultural sector, whether directly or
indirectly. Each credit variable in the model underwent a
weighting transformation to address any issues with
multicollinearity.

AGP, = f(ACG,, CAG, LEN,, DCP,) (1)
Where,

AGP; = Agricultural gross production index (2014-2016) = 100) (%)
proxy of agricultural output or growth

ACG:= Total loan to Agricultural sector guaranteed by ACGSF
(% Agric. GDP)

CAG:= Commercial bank credit to agricultural sector/GDP (%)
LEN: = National lending rate (%)
DCP,= Domestic credit to private sector (% of GDP)

The independent variables in this study are reflective of
various credit policy initiatives implemented by the Nigerian
government over time. For instance, the Agricultural Credit
Guarantee Scheme Fund (ACGt) was established to offer
financial assistance to farmers, with the Central Bank of
Nigeria acting as the primary guarantor (Akpan et al., 2012;
Umoren et al., 2016; Umoren et al., 2018). Additionally,
commercial banks have been consistently directed by the
CBN to allocate a specific percentage of their total credit and
advances to the agricultural sector (CAGt) as part of
governmental policy (Mbutor et al., 2013). To further
control the flow of credit in the economy, the Central Bank
of Nigeria has maintained a market-regulated lending
interest rate nationwide (LENt) (Awopegba et al., 2022).
Furthermore, the federal government has implemented a
credit policy aimed at encouraging private investment
through incentives in the financial sector (DCPt) (Anyanwu,
2010).

Credit environment and Agricultural sector’s output

The study employed the Autoregressive Distributed Lag
(ARDL) model to examine the relationship between
agricultural sector’s growth and credit variables.
Cointegration between the agricultural sector’s growth and
credit variables was verified through the ARDL-bound test,
as proposed by Pesaran and Shin (1998) and Pesaran et al.
(2001). Once cointegration was confirmed, the short and
long-run models for agricultural sector’s growth were
generated. Considering both Engle and Granger's two-stage
method (1977-98) and Johansen and Juselius's (1990)
cointegration technique, the ARDL-bound model offers
certain advantages. The ARDL-bound test is capable of
handling series with diverse stationarity. This characteristic

Research in Agricultural Sciences

of ARDL provides alternative path to the analysis of
cointegration compared to the previous techniques. The
ARDL technique estimate models that contains series
integrated at level and first difference. Despite this, the
ARDL technique can also be applied to stationary series
either at the level or in first difference. A key advantage is
that the ARDL test is particularly effective when working
with small or finite sample data sizes. The method offers
unbiased and reliable estimates of the long-run model
(Harris & Sollis, 2003). Compared to other multivariate co-
integration techniques, the ARDL bounds test is simple and
straightforward. It allows the use of the OLS technique for
estimating the co-integration relationship between
variables once the lag order of the model is determined.

The ARDL model for agricultural sector’s growth or output in
double-log form is given in equation 2:

AAGP, = By + B4 Z?il AAGP,_; +

P2 z::l=21 AACG,_; + B3 2?21 ACAG_; +

Ba ST ALEN,_; + P55 ADCP,_; + 8;AGP,_; + )
8,ACG,_; + 85CAG,_; + 8,LEN,_; + 8sDCP,_; + U,

When utilizing the ARDL approach, it is assumed that the
dependent variable is a vector. Consequently, equation 2
can be specified by making any of the explanatory variable a
dependent variable. The short run or ECM parameters are
marked by B1to Bs. Similarly, the long run coefficients are
symbolised by 6;to &s. Moreover, the B¢ is the constant, “n”
denotes lag length, and U: is a white noise residual. To
determine the presence of a stable, long-run relationship
(co-integration) between the agricultural sector’ output or
growth and credit policy variables, we utilized the bounded
F-statistic test. If the calculated bound F-statistic exceeds
the upper critical thresholds at the established probability
levels of 1%, 5%, or 10%, the null hypothesis is rejected,
indicating the existence of a co-integration relationship. The
hypothesis being investigated is as follows:

H0:51= 62=63=64_=0
Ha:61¢ 52:’&83;&847‘:0

If the estimated F-value is below the lower critical limits, the
null hypothesis is not rejected, indicating the absence of a
cointegration relationship. When the estimated F-value falls
within the lower and upper critical limits, the outcome is
considered inconclusive (Pesaran et al., 2001). If the ARDL
bound test confirms cointegration, the long-run model and
ECM are then estimated. The long-run and short-run models
used in the study can be represented by equations 3 and 4,
respectively.

The long run model:

AGP, = 8, + 6,ACG, + 6,CAG, + 8;LEN, + 6,DCP, + &, (3)



43

The short run model (ECM model):
AAGP, = By + By X2 AAGP,_; + B, 272, ACAG,_; +
n
By 02 ALEN,; + By 38, ADCP,_ + B 3%, MACG,—; + (a)
@ECM,_, + U,

In the model, the symbol @ denotes the error coefficient or the
Error Correction Mechanism (ECM). This coefficient reflects
how quickly the system adjusts in the short run to achieve long-
run stability. Other coefficients in the model measure short-run
elasticity or impacts. The stability and reliability of the ECM
were assessed through various diagnostic tests, including the
RESET test, tests for serial correlation, normality, and
heteroscedasticity. Additionally, cumulative sum (CUSUM) and
CUSUM of squares (CUSUMSQ) tests were conducted to
further validate the reliability of the ECM.

Results
Brief descriptive of variables

Table 1 presents the details of the variables used in the
analysis. The coefficient of variability for the loan disbursed
by the Agricultural Credit Guarantee Scheme to the
agricultural sector (ACG) is 69.60%, indicating a high level of
fluctuation during the analysis period. In contrast, the
volatility coefficient for the remaining variables is below
50%, suggesting minimal fluctuations. The estimated
exponential growth rate for most variables shows a single-
digit annual growth rate. However, the loan to the
agricultural sector from the Agricultural Credit Guarantee
Scheme Fund (ACG) and the lending interest rate (LENt)

experienced negative annual exponential growth rates of -
0.25% and -1.59% respectively.

Stationarity test

The stationarity of the series was verified using the
Augmented Dickey-Fuller (ADF) and ADF-GLS techniques
(Dickey & Fuller, 1979; Elliott et al.,, 1996), with the
estimates presented in Table 2. The findings indicated that
the lending interest rate (LENt) and agricultural sector’s
growth (AGPt) were stationary at their levels, while other
series were stationary at the first difference for the ADF
equation with a constant and trend. However, for the ADF-
GLS equation with a constant and trend, all specified series
were stationary at their first difference. Therefore, there
was a combination of stationary and non-stationary
variables identified in the analysis. The unit root test results
from the ADF-GLS and ADF supported the use of the
Autoregressive Distributed Lag (ARDL) model on the
specified series.

The optimum lag length

Before estimating the ARDL model, the optimal lag for the
series was identified using various information criteria such
as the Akaike Information Criterion (AIC), Schwarz-Bayes
Criterion (BIC), and Hannan-Quinn Criterion (HQC). The
specific lag length is detailed in Table 3. For this research, a
BIC lag of 4 was determined to be the most suitable lag
length for the ARDL model. Figure 3 displays 20 ARDL models
computed based on the AIC criterion.

Table 1
Brief statistical descriptive of variables
Variable Min Max Mean Std. deviation cv Skewness Exp. growth rate (%)
AGP; 45,7700 111.690 79.4970 19.5170 0.246 0.028 2.780
ACG; 0.0120 0.1550 0.0420 0.0290 0.696 1.943 -0.250
CAG; 15.8240 76.6610 43.4880 19.6470 0.452 0.193 4.710
LEN 11.4830 31.6500 18.7390 3.77350 0.201 1.294 -1.590
DCP; 5.24110 19.6260 10.4460 3.46070 0.331 0.880 2.690
Source: Prepared by authors. Data obtained from WB, CBN and FAO.
Table 2
Unit root of variables (ADF and ADF-GLS equation)
ADF-GLS (with constant and trend) ADF (with constant and Trend)

Lag Level 1%t Diff. Dec. Lag Level 1%t Diff. Dec.
AGP; 0 -3.0895* - 1(1) 0 -1.7365 -9.3570%** 1(1)
ACG; 0 -1.7014 -5.2228%** 1(1) 0 -1.6493 -5.1067*** 1(1)
CAG 0 -2.9062 -6.1434%** 1(1) 0 -2.9158 -5.9859%** 1(1)
LEN, 0 -3.2602%* - 1(0) 0 -3.1941 -5.7211%** 1(1)
DCPy 0 -2.7776 -4.7252%** 1(1) 0 -2.8146 -5.2125%** 1(1)

Critical values Critical values

1% -3.7700 -3.7700 1% -4.2967 -4.3098
5% -3.1900 -3.1900 5% -3.5684 -3.5742
10% -2.8900 -2.8900 10% -3.2184 -3.2217

Note: the symbols ***, ** and * indicate 1%, 5% and 1% level of significant. Variables in log. Dec. means decision.

Research in Agricultural Sciences
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Table 3

Optimal lag length of series

Lags Loglik P(LR) BIC HQC

1 42.57654 -2.846123 -2.504838 -2.751465
2 47.78198 0.00125 -3.182559 -2.792518 -3.074378
3 55.29627 0.00011 -3.703701 -3.264906 -3.581998
4 57.05201 0.06094 -3.764160 -3.276610* -3.628935
5 57.74696 0.23842 -3.739757 -3.203452 -3.591009
6 59.64638 0.05129 -3.811711* -3.226650 -3.649440*

Asterisk level shows optimal lag length.

Table 4
The ARDL Bound Test result (Restricted Constant and No
Trend)

Equation Lags F-Statistic Decision

Egﬁ:f%iii)l ACGy, CAG, (4,2,2,2,1) 5.659 Co-integration

(Sl\gsr;'rflﬁ,aﬁi'cezel 1000) Lower 1(0) Upper 1(0)

10.00% 2.200 3.090

5.00% 2.560 3.490

2.50% 2.880 3.870

1.00% 3.290 4.370
Critical Values at Bound (at K = 4 and Finite sample: n = 35)

10.00% 2.4600 3.4600

5.00% 2.9470 4.0880

1.00% 4.0930 5.5320

Source: From analysis.

The test for cointegration using ARDL bound test

The bound test was employed to verify the presence of
cointegration between the agricultural sector’s growth and the
credit policy instrument. The estimated F-test for the chosen
equation (5.659) is displayed in the top section of Table 4. This
finding indicates that the computed F-test at the 1%
significance level surpasses the tabulated upper critical bound
value of 4.37. This suggests that there exists cointegration
between the agricultural sector’s output or growth and the
specified credit policy instruments. As a result of this outcome,
the null hypothesis is rejected. The bound test outcomes reveal
that, for the specified agricultural sector’s growth equation, a
long-run equilibrium or stability equation exist. Additionally, a
short-run or Error Correction Model (ECM) was estimated to
capture the short-run dynamics and ascertain the speed of
adjustment in response to deviations from the long-run
equilibrium. Upon confirming cointegration among the
variables, Table 5 displays the coefficients or parameters of the
long-run component in the ARDL model.
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The long run estimates

The analysis of long-run results revealed a positive and
significant inelastic correlation between commercial banks'
credit to the agricultural sector (CAGt) and agricultural
sector’s output or growth in Nigeria, with a probability of
5.00%. The findings indicate that for every unit increase in
commercial bank credit to the agricultural sector, there is a
corresponding 0.87% rise in Nigeria's total agricultural
production (measured by the Agricultural Production Index).
These results align with expectations, as agricultural credit
is recognized for its ability to boost agricultural output.

The finding emphasizes the significance of government
policies that incentivize commercial banks to extend loans
and advances to the agricultural sector in Nigeria. This
strategy is recognized as a highly effective method for
boosting agricultural production in the country. Given that a
majority of farmers in Nigeria have limited resources, access
to credit is essential for optimizing resource utilization,
enhancing production, and improving overall livelihoods.
This outcome aligns with similar findings reported by
Nnamocha and Eke (2015), Ajayi et al. (2017), Adewale et al.
(2022), as well as Salisu and Alamu (2023).

Table 5

The Long- run estimates

Variable  Coefficient Std. error t-value Probability
LEN; -0.485301 0.149488 -3.246421*** 0.0076
DCP; -1.233940  0.594405 -2.075926* 0.0621
CAG; 0.874230  0.289659  3.018131** 0.0117
ACG; 0.068078  0.018294  3.721329%*** 0.0024

Constant  5.719042  1.641741 3.483522*** 0.0051

Note: ***, and ** represent 1% and 5% significance respectively.
Variables are expressed in logarithm..

The analysis reveals that loans guaranteed by the
Agricultural Credit Guarantee Scheme Fund (ACGt) exhibit a
stable positive inelastic correlation with agricultural sector’s
output in the long run, with a significance level of 1%. This
indicates that a rise in the agricultural sector guarantee loan
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is associated with a 0.07% increase in overall agricultural
production. The results imply that loans from the
Agricultural Credit Guarantee Scheme Fund (ACGt) to
farmers and agribusinesses have played a crucial role in
enhancing agricultural production within the country. These
findings are consistent with the research conducted by
Udoka et al. (2016) and Emenuga (2019).

The study revealed a significant negative relationship
between the domestic credit to the private sector and the
agricultural output in the long run. Specifically, an increase
in domestic credit to the private sector was associated with
a 1.23% decrease in the country's agricultural production.
Essentially, boosting domestic credit to the private sector
would diminish agricultural production in Nigeria in the long
run. This suggests that investment opportunities in the
agricultural sector are not currently a top priority for private
sector investors in Nigeria. Therefore, there is a need to
enhance investment incentives in the sector to stimulate
private sector interest and drive in the long run.

There is a significant negative relationship between the
lending interest rate and agricultural production in Nigeria,
suggesting that an increase in the lending rate will likely lead
to a decrease in agricultural production or growth in the
long-run. Forinstance, a 1% rise in the national lending rate
is associated with a 0.49% reduction in the agricultural
production. Consequently, raising the lending interest rate
is likely to increase farmer defaults, leading financial
institutions to reduce lending to the agricultural sector. This
decrease in credit availability for farmers, who are mostly
resource-constrained, would hamper production. These
findings are consistent with previous studies by Asekome
and lkojie (2018), lliyasu (2019), and Emenuga (2019).

Table 6

The ARDL Short - run estimates (Restricted constant)
Variable Coefficient Std. error t-value Probability
D(AGP(-1)) 0.320858 0.124513  2.576897** 0.0257
D(AGP(-2)) 0.580897 0.074590 7.787897*** 0.0000
D(AGP(-3)) -0.348613 0.112971 -3.085860***  0.0104
D(LEN) -0.336351 0.047497 -7.081554***  (0.0000
D(LEN(-1)) 0.150923 0.034744 4.343826*** 0.0012
D(DCPS) -0.155891 0.032127 -4.852311***  0.0005
D(DCPS(-1)) 0.227531 0.037047 6.141637***  0.0001
D(CAG) -0.012291 0.023583  -0.521180 0.6126
D(CAG(-1)) -0.089082 0.025275 -3.524461** 0.0048
D(ACG) 0.030449 0.010368 2.936945** 0.0135
ECM (-1) -0.184222 0.032600 -5.651050***  0.0001
R-Squared  0.887455 Durbin-Watson 2.621310

Source: Obtained from Eview results. Asterisk ***, and ** indicate 1% and 5%
probability respectively. Variables in log., difference. ARDL lag length (4, 2, 2.2, 1)
from Akaike info criterion.

The short run coefficients of ARDL model

The ARDL error correction model or ECM estimates are
presented in Table 6. The coefficient for the ECM is negative
and statistically significant at the 1% level, affirming the
presence of cointegration between the agricultural sector’s
output or growth and credit policy instruments. The ECM
coefficient measures the speed at which the long-run
equilibrium is restored following short-run shocks. The
result indicates that approximately 18.42% of the short-run
disequilibrium is annually adjusted towards the long-run
equilibrium. Alternatively, around 18.42% of the previous
year'simbalances are adjusted towards long-run equilibrium
in the current year. The ECM model diagnostic tests
revealed an R2 value of 0.8875, indicating that credit policy
variables accounted for roughly 88.75% of the total volatility
in agricultural output in the country.

The ECM analysis indicates that there is a negative inelastic
relationship between the total credit (CAGt) given to the
agricultural sector by commercial banks in the previous year
and the current vyear's agricultural sector’s output.
Specifically, a 1% rise in total credit to the agricultural sector
from commercial banks in the previous year is associated
with a 0.089% decrease in the current year's agricultural
sector’s production. This suggests that an increase in
commercial bank credit to the agricultural sector in the
previous year could result in a reduction in agricultural
sector’s production in the current year. However, it is
important to note that agricultural production or
investment typically requires a significant amount of time to
yield results, indicating that a close tie between loan
disbursement and farm production may potentially reach its
full impact in the long run. Furthermore, the continuous
increase in lending interest rates in recent times may offer a
plausible explanation for this observation.

In the short run, there was a noticeable positive association
between the current value of the agricultural sector
guarantee loan from ACGSF and the agricultural sector’s
output. This indicates that an increase of one unit in the
current credit guarantee for the agricultural sector would
result in a 0.03% rise in the country's agricultural sector’s
output. The outcome emphasized the significance of ACGSF
policies in stimulating short-run agricultural sector’s output.
The discovery validates the findings of Anetor et al. (2016),
Ajayi et al. (2017), and Emenuga (2019).

The study found that there is a negative inelastic
relationship between the current lending rate and the
agricultural sector’s output. Specifically, a 10% increase in
the current lending interest rate results in a 3.36% decrease
in the agricultural sector’s output. This suggests that an
increase in lending interest rates will lead to a corresponding
decrease in agricultural sector’s production in the short run,
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which aligns with a priori expectation. Conversely, the
coefficient of the lending interest rate from the previous
year (lag 1) shows a significant positive inelastic correlation
with the agricultural sector’s output in the current year. An
increase in the lending rate from the previous year by one
unit corresponds to a 0.15% increase in the agricultural
sector’s output. From the results, it can be inferred that the
lending interest rate is intricately linked to the agricultural
sector’s production. This correlation could be attributed to
factors such as the yearly credit cap, loan accessibility, and
the type of collateral required for financing. These findings
are consistent with the findings of Emenuga (2019).

Moreover, there is a significant inverse correlation observed
between the domestic credit given to the private sector in
the current year and agricultural sector’s output. The
findings indicate that an increase in domestic credit to the
private sector will resultin a 0.16% decline in the agricultural
sector’s output or growth in the short run, which is
consistent with long-run estimation. One potential
explanation could be the private sector's hesitance to
allocate resources to the agricultural industry due to
perceived high risks, limited yields, and diminished returns
on investment. Conversely, a lag of one year or the previous
year's value of the domestic credit to the private sector is
linked to a positive relationship with the agricultural sector’s
output in the current year. An increase of one unit in the
previous domestic credit to the private sector results in a
0.23% rise in the country's current agricultural sector’s
output. Factors such as past incentives and the state of the
macroeconomic environment may have motivated
investment in the agricultural sector recently.

Table 7

Diagnostic tests

Test Value Probability
Ramsey RESET Test of stability 0.0440 0.9658
Normality test of errors 0.1539 0.9255
Heteroscedasticity test 0.7541 0.0872
Serial Correlation LM test 3.2381 0.0872

Note: prepared by authors.
Diagnostic test of the short run model

In Table 7, the diagnostic test results are presented. The
value of the Breusch-Godfrey serial correlation (LM test) is
3.2381, which is found to be statistically significant at the
10% significance level. This indicates that there is significant
serial correlation present in the residuals of the estimated
short-run model. Despite this, it is worth noting that the
ECM model is known to be resilient to residual
autocorrelation.
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Test of the Stability of the ARDL ECM

The figures displaying the plots of the cumulative sum
(CUSUM) and cumulative sum of squares (CUSUMQ) derived
from the ARDL-ECM model are presented in Figures 1 and 2,
respectively. The findings suggest that the model estimates
exhibit stability. These plots fall within the critical bands of
the 5% confidence interval (or 95% probability levels)
signifying parameter stability.

In addition, the null hypothesis was confirmed for the RESET
test, the Breusch-Pagan test for heteroscedasticity, the
normality test for the error terms, and the CUSUM test.
These results suggest that the estimated ECM model is
structurally sound, devoid of heteroscedasticity, features a
normally distributed error term, and remains stable
throughout the specified timeframe.
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Figure 1.
Plot of CUSUM for coefficients’ stability of ARDL mode
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Figure 2.
Plot of CUSUMSQ for coefficients’ stability of ARDL model
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Akaike Information Criteria (top 20 models)
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Akaike information criteria graph

Conclusion and Recommendations

The purpose of this study was to investigate the
relationship between the agricultural sector’s output and
various agricultural credit policy variables in Nigeria. Data
from reputable sources (World Bank, Food and Agriculture
Organization, and Central Bank of Nigeria) were used for
the study. The ADF and ADF-GLS unit root methodologies
were employed to test for stationarity of variables. Results
showed that some variables were stationary at levels, while
others were stationary at first difference. The ARDL bound
test confirmed the presence of cointegration among the
variables. Subsequently, short and long run models of the
agricultural sector’s output equation were estimated, with
the error term being significant at the 1% level and
displaying the expected sign. The research results
indicated a strong positive association between
commercial bank credit to the agricultural sector and loans
from the Agricultural Credit Guarantee Scheme Fund
(ACGSF) with the agricultural sector’s output in the long
run period. In contrast, there was a notable negative
correlation between domestic credit to the private sector
and lending interest rates with the agricultural sector
output in the long run.

Moreover, the total credit extended to the agricultural
sector by commercial banks in the previous year exhibited
a negative correlation with the agricultural sector’s output
in the short run. Additionally, the current year's domestic
credit disbursed to the private sector demonstrated a
negative relationship with the agricultural sector

production, whereas a significant positive connection was
observed between the previous year's domestic credit to
the private sector and the agricultural sector’s output in
the short run. The current year's lending interest rate
influenced the agricultural sector’s output adversely, while
the previous year's lending interest rate showed a positive
association. Furthermore, the loan provided by the
Agricultural Credit Guarantee Scheme Fund (ACGSF)
displayed a significant positive impact on the agricultural
sector’s growth in the short run. These findings suggest
that the credit policy environment in Nigeria has varying
effects on the agricultural sector output in both the short
and long run periods.

According to the evidence provided, it is suggested that
increasing the total credit allocation to the agricultural
sector will offer farmers greater incentives to boost
production. Direct disbursement to farmers' groups
nationwide can achieve this goal. In addition, strategic
incentives should be introduced within the sector to attract
ample domestic credit from the private sector. These
incentives could include providing free land for large-scale
production, subsidies for fertilizers and agrochemicals,
free distribution of improved seeds and animal breeds, and
establishing land settlement schemes for training and
specialized farming practices, among other measures.
Furthermore, reducing the current lending interest rate in
the country is recommended to improve farmers' access to
credit. To enhance agricultural sector production in the
country, scaling up the Agricultural Credit Guarantee
Scheme loan is also advised.
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Research Article Arastirma Makalesi DO

Kentsel Acik Yesil Alanlarin Kurakgil Peyzaj Tasarimina
Uygunlugunun Degerlendirilmesi: Tokat Kenti Ornegi

Evaluation of the Suitability of Urban Open Green Spaces for
Xeriscape Design Concept: The Case of Tokat City

0z

iklim krizi etkisiyle glinden giine kuraklikla karsilasma olasiligi artan kentlerde, kentsel peyzajda su
kullanimini azaltmak ve su doéngisiine katki saglamak amaciyla suyun verimli kullanimina odaklanan
ve su etkin planlama ve tasarim ilkelerine dayanan kurakgil peyzaj tasarim konsepti (Xeriscape)
glindeme gelmistir. Bu c¢alisma Tokat Kenti'nin agik-yesil alanlarinin kurakgil peyzaj tasarim
yaklasimina uygunlugunu belirlemeyi amaglamistir. Calisma alanini Tokat Kenti’nde park niteliginde
olan acik yesil alanlar olusturmaktadir. Arastirma kent merkezindeki semt, mahalle ve cep parki
olarak gruplandirilan 124 acik-yesil alanin kurakgil peyzaj planlama ve tasarim ilkeleri esas alinarak
belirlenmis olcltlerle degerlendirilmesine dayanmaktadir. Arastirmanin yéntemi, her bir parkin 7
baslikla belirlenen olgitlerin 5’li Likert dlgeginde uzmanlar tarafindan verilen puanlarin analizinden
olusmaktadir. Analiz sonucunda Tokat parklarinin biiylk bir bélimiiniin mevcut durumunda kurakgll
peyzaj tasarim ilkelerine uygunluk saptanamamistir. Kent merkezinde yer alan ve yiiz 6l¢imi blyiik
semt parklarinin kurakgil konsepte uygunluklarinin; yapisal ve bitkisel tasarim, islevsellik, gegirimli
yuzeylerin varligi, kurakliga toleransli bitkilerin kullanimi ve etkin sulama sistemlerinin mevcudiyeti
acisindan diger kategorilerdeki parklardan daha iyi diizeyde oldugu tespit edilmistir. Ote yandan cep
parklarinin bitkisel unsurlarin varligi ve mevcut donatilarin bakimi konusunda bile ¢ok disik puan
aldiklar saptanmistir. Sonug olarak Tokat'taki parklarin su etkin ve sirdirilebilir yaklasimlar
gozetilerek tasarlanmadig), yapilan uygulamalarin ekolojik yaklasimlari barindirmadigi ortaya ¢ikmis,
fakat kurakeil planlama ve tasarim ilkelerine uygun stratejiler uygulandiginda kentteki agik yesil
alanlarin donisturdlebilir nitelikte oldugu tespit edilmistir.

Anahtar Kelimeler: Kurakgil peyzaj konsepti, Kentsel peyzaj tasarimi, Kentsel acik yesil alanlar

ABSTRACT

In cities, which are more likely to face drought day by day due to the climate crisis, the concept of
design Xeriscape which based on water-efficient planning and design principles, has come to the
agenda to reduce water use in urban landscapes and contribute to the water cycle. This study
aimed to determine the suitability of open-green areas of Tokat City for xeriscape design approach.
The study area consists of open green spaces of Tokat City which have the qualification of urban
parks. The research is based on the evaluation of 124 open-green areas grouped as district,
neighborhood and pocket parks in the city center with the criteria determined on the basis of
xeriscape planning and design principles. The method of the research consists of analyzing the
scores given by the experts on a 5-point Likert scale of the criteria determined under 7 headings
for each park. As a consequence of the analysis, it was observed that the current situation of
majority of Tokat parks is not in accordance with xeriscape design principles. District parks located
in the city center were found to be better than parks in other categories in terms of structure and
plant design, functionality, the presence of permeable surfaces, the use of drought tolerant plants
and the availability of efficient irrigation systems. On the other hand, the pocket parks scored very
low even in terms of the presence of vegetation and maintenance of existing facilities. As a result,
it has been revealed that the urban parks in Tokat are not designed by considering water efficient
and sustainable approaches and that the applications do not include ecological approaches, but it
has been determined that open green spaces in the city can be transformed when strategies in
accordance with xeriscape planning and design principles are applied.

Keywords: Xeriscape concept, Urban landscape design, Urban open green spaces
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Giris

Sanayilesme  ve kentlesme ekonomik kalkinma
gerekceleriyle son birkac¢ asirda dogal kaynaklarin bilingsiz
bir sekilde hizla tikenmesine neden olmustur. Kontrolsiz ve
ekolojik degerleri gbz 6ninde bulundurmayan kentlesme
stratejileri ile kentlerde cevresel, sosyal ve ekonomik
faydalar ve kaliteli yasam kosullari saglayan acik ve vyesil
alanlarin orani giin gectikce azalmaktadir (Ekren, 2021). Bu
nedenle iklim krizinin etkileri kentlerde daha fazla
hissedilmeye baslanmis ve bu etkilerden biri olan kurakhk
bugin dunyanin karsilastigi  en yikict  kiresel cevre
sorunlarindan biri haline gelmistir (Oziipekge, 2020).

iklim krizi sebebiyle olusan mevsimsel degisimler, sel
baskinlari, kuraklik, collesme ve giderek azalan su kaynaklari
kentsel ve kirsal alanlarda suyun akilci verimli ve geri
dondstardlebilir - kullaniimasi  gerekliligini  dogurmustur.
Bununla birlikte kiresel iklim degisimine bagli olarak ortaya
cikan yagis rejimlerindeki degisimler temiz su kaynaklarini
olusturan barajlarin yeterli miktarda dolmamasina, yeralti su
kaynaklarinin ise vyetersiz dlzeyde beslenmesine yol
acmaktadir. Bu nedenle ¢zellikle kentsel agik-yesil alanlarin
sulama ihtiyacini karsilamak icin sarf edilen su miktarini
azaltmak suyun verimli kullanimi igcin bUylk oénem arz
etmektedir. DUzenli olarak sulanmasi gereken yesil alanlarin
belli sire sulanamamasi ve su eksikligi periyodunun uzun
sirmesi yesil alanlarin yok olmasina ve kent ekosistemine
sagladiklari ekolojik katkinin kaybina neden olabilmektedir.

Su tuketiminin ozellikle agik yesil alanlarda blyUk boyutlara
ulasmasi kentsel peyzaja iliskin uygulamalarda suyun
mimkin oldugunca az kullanildigl  yeni ydntemlerin
gelistirilmesini zorunlu kilmistir. Bu dogrultuda "Su-Etkin
Peyzaj Duzenlemesi" (Water-Efficient Landscaping) genel
bashigl altinda "Dogal Peyzaj Dizenleme" (Natural
Landscaping), "Az Su Kullanimi" (Low-Water) ve "Suyun
Akiler Kullanimi" (Water-Wise, WaterSmart) gibi yeni peyzaj
dizenleme kavramlari gelistirilmistir (Corbaci vd., 2017). Bu
stratejilerin  gelistirilmesiyle  birlikte  Kurakcil  Peyzaj
(Xeriscaping) yaklasimi ortaya c¢ikmistir. Bu yaklasimda su
kullanimini en aza indirmek ve su kaynaklarini korumak asil
amactir (Baris, 2007). Kurakgil peyzaj anlayisi bolgenin
mevcut su kaynaklarindan en Ust dizeyde faydalanmayi
saglarken saglikli, cevreye uyumlu, glibre ve kimyasallarin az
kullanildig! yesil alanlar olusturulmasina katkida bulunur. Bu
yaklasimin ilkeleri ile uyumlu planlama ve tasarim
tekniklerinin uygulanmasi ile su, zaman, enerji ve maliyet
kullanimlarindan tasarruf edilmesi saglanir (Corbaci vd.,
2011) Kurakgil peyzaj yaklasimiyla mevcut su kaynaklarindan
maksimum fayda saglanirken, su tlketiminin en aza
indirilmesi  dogal  kaynaklarin  kullaniminda  koruma
dengesinin  saglanmasinda 6nemli katki sunmaktadir
(Kavuran & Yilmaz, 2022).

Kurakeil peyzaj terimi, ilk kez 1981 yilinda ABD’nin Denver

eyaletinin Colorado kentinde olusturulan Colorado Kurakgll
Peyzaj Konseyi (Colorado Xeriscape Council) tarafindan
kullanilmistir (Wade vd., 2010). Kurakeil peyzaj kavraminin
dayandigl yedi temel prensip bulunmaktadir (Welsh vd.,
2007; Wilson & Feucht, 2007; Wade vd., 2010; Corbaci vd.,
2017; Kavuran & Yilmaz, 2022; Corbaci & Ozyavuz, 2024).
Yeni planlanan ve tasarlanan alanlarla birlikte, mevcut acik
yesil alanlarin da duzenlenmesiyle kentsel peyzajda su
tasarrufu saglayabilecek bu prensipler asagida
siralanmislardir;

e Planlama ve projelendirme: Calismanin yapilacagl alana
ait dogal ve kiltlrel verilerin dikkate alinmasi
gerekmektedir. Ayrintili analizler vyapilarak olusturulan
peyzaj tasarimi ve planlamalari, uygulama alanlarinin
verimliligini dogrudan etkilemektedir. Suyun daha az
kullanimi icin  etkin  yaklasimlari  barindiran, alanin
mikroklimatik 6zelliklerini ve drenaj yapisini degerlendiren
peyzaj planlari ve bitki tlrl seciminde su ttketimini on
planda tutan peyzaj tasarimlari su doénglstne katki
saglayacaktir (Clark & Hickson, 2008). Kurakcil peyzaj
yaklasimi ile tasarlanacak alanlarda alan kullanim
stratejilerinin  belirlenmesi, su  kullanim  zonlarinin
olusturulmasi ve bitkilerin ekolojik istekleri gdz 6ninde
bulundurularak planlama yapilmasi, drenaj problemlerinin
¢6zUlmesi ve mevcut suyun korunmasini saglayan planlama
ve tasarim stratejilerini icermektedir (Selim vd., 2021).

e Toprak hazirligr: Bitkilerin topraktan alacagl organik ve
inorganik besin maddelerinin alimini kolaylastirmak toprak
hazirhigi ile hedeflenmektedir. Bunun icin énce toprak analizi
yapihp mevcut topragin durumu belirlenmelidir. Analizin
amacl, toprakta bulunan ve bitkinin beslenmesi icin dnemli
olan maddelerin miktarini ve topragin asitlik degerini
belirlemektir. (Boot & Parchomchuk, 2009). Analizler
topragin tekstlrlne, drenaj yapisina, PH’a, besin degerine
ve glbre ihtiyacina gore yapilmali, topragin su tutma
kapasitesi saptanmall ve devaminda da topragin organik
madde miktarinda iyilestirme vyapilarak bitkilerin ihtiyac
duydugu besin maddeleri topraga aktariimalidir (Pouya vd.,
2020)

e Uygun bitki secimi: Kurakcll peyzaj planlama
calismalarinda, bitki tirlerinin secimi oldukca 6nemlidir.
Tasarimda verli ve dogal bitki tdrlerinin kullanilmasina
ozellikle dikkat edilmelidir (Welsh vd., 2007). Yerel ekolojiye
uyumlu olmayan ve kurakliga toleransi olmayan bitkiler daha
fazla suya gereksinim duyacaklari icin bu tir bitkilerin
kullanimi ek su ve glbre ihtiyaci dogurmaktadir (Wade vd.,
2010). Bitkilendirme uygulamalarinda su istegi az olan dogal
bitki taksonlarinin tercih edilmesi, eger kullanilacak ise de
egzotik taksonlardan su istegi en az olanlarin segilmesi su
tlketimin azalmasina yardimci olacaktir. Alanda mevcut yeni
sulama sistemine ihtiya¢ duyulmayacagindan bitkilerin
korunarak kullaniimasi ve yeni kullanilacak taksonlarin
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mevcut taksonlara uygun secilmesi dnemlidir. Az su isteyen
bitki taksonlarinin kullaniimasi gerekliliginin yani sira su
ihtiyaclari benzer olan turlerin birlikte zonlama vyapilarak
kullanimi suyun  etkin  kullanilmasini  saglayacaktir.
Bitkilendirme tasarimi bitki tdrlerinin su isteklerine gore
belirlenerek su kullaniminin ylksek, orta az ve ¢ok az olarak
zonlara ayrilmasi sulama suyunun verimli kullanimi icin ¢ok
dnemlidir (Corbaci & Ozyavuz, 2024).

e Sirddrdlebilir ¢cim alanlarinin olusturulmasi: Cim alanlar
her ne kadar peyzaj dizenlemelerinin vazgecilmez
unsurlarindan biri olsa da diger bitkilerden daha fazla su
ihtiyacl olmasindan 6tirG tasarimlarda genis ¢im alanlarina
yer verilmemelidir. Eger ¢im alan olusturulmak isteniyorsa
daha az su tiketim istegine sahip tirler secilmelidir (Unsal
ve Celik, 2023). Suyun korumasi icin, peyzaj tasarimina
kurakhga dayanikli cali yataklari ve yer ortiiculeri ekleyerek
¢im alanin boyutunun kicgulmesi gerekmektedir. Ayrica ¢im
alanlarinin  sulanmasinin  kolayligini  da g6z 06nlnde
bulundurup, uzun ve dar, kigik ve parcali formda ¢im
alanlar olusturmaktan kaginilmalidir (Welsh vd., 2007).

e FEtkin sulama: Kentsel peyzaj alanlarinda sulama
uygulamalari ile tiketilen su miktarinin azaltiimasi, alanin
mikro iklimsel kosullari ve bitkilerin su ihtiyaglarinin dogru
bir sekilde belirlenmesine ve buna uygun bir sulama planinin
olusturulmasina dayanmaktadir. Kullanilan su ile birlikte
iscilik maliyetinden ve zamandan tasarruf igin akilli sulama
sistemlerinin aclk yesil alanlara entegrasyonu saglanmalidir.
(Kabatas & Blyukbayraktar, 2023).

e Malc kullanimi: Malg (dal, ibre, govde kabugu, kok
parcalari, ufalanmis yaprak vb.) topragin sicakligini ve nemini
dengeler. Kok cevresinde olusturdugu mikroklima ile kis
aylarinda bitki koklerini serin ve nemli tutar (Wade vd,,
2010). Ayni zamanda gecirimli ylzey olusturarak su
donglstne katki saglar. Malg kullanimi ayrica yabanci ot
gelisimini de sinirlandirici bir etkiye sahiptir.

e Uygun bakim: Kurakgil peyzaj tasarim ve planlamasinda,
uzmanlar tarafindan gerceklestirilen yabanci ot micadelesi,
budama, zararlilarla micadele ve su etkin sulama gibi
periyodik bakim calismalari su tlUketiminin ve bakim
maliyetinin azalmasina neden olmaktadir. (Baris, 2007).
Kurakcll  yaklasim  su  kaybini, toprak erozyonunu
glbrelemeyi azaltmayi saglar. Ayrica stratejik bitki secimi
sayesinde bakim, budama ve bitki yenileme ihtiyaglarinin
minimuma inmesine yardimci olur (Corbaci vd., 2017,
Kavuran & Yilmaz, 2022).

Kurakgell peyzaj planlama ve tasarim stratejilerinin acik yesil
alanlarda kullanimi diinyanin genelinde 6zellikle de su kitlig
yasanmasl muhtemel bolgelerde suyun korunmasi ve
tasarrufuna onemli katkilar saglayacaktir. Turkiye de yakin
gelecekte su kithgl yasanma potansiyeli var olan bir
cografyadadir. Turkiye’de mevcut 112 milyar m3 kullanilabilir
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su kaynagindan vyararlanma orani yaklasik %39 olup, bu
kaynagin 32 milyar m¥0 (%73) sulamada, 7 milyar m*¥{
(%16) icme ve kullanmada, 5 milyar m¥0 (%11) sanayide
kullanilmaktadir. Turkiye, 2013 yili itibariyla kisi basina disen
yaklasik 1.500 m3 kullanilabilir su miktari ile su kisiti bulunan
Ulkeler arasinda yer almaktadir. 2030 yilinda kisi basina
dusen su miktarinin  1.100 m?*® civarinda olacag ve
Tarkiye’'nin su sikintisi ¢ceken bir Glke durumuna gelecegi
ongorilmektedir (Anonim, 2013). 2015 yili ortalama su
potansiyeline iliskin Sekil 1'de gorilen arastirma sonucunda
bolgelerde yasayan nifusa bagh olarak kisi basina disen
yilhk su miktari belirlenmistir. Buna gére Marmara ve Ege
Bolgelerinde su kithgr gorilirken, Trakya ve i¢c Anadolu
Bdlgelerinin su stresi altinda oldugu gorilmustir. Karadeniz,
GlUneydogu ve Dogu Anadolu Bolgelerinin biyik bir
bolimindn ise su zengini oldugu saptanmistir (Hakyemez,
2019) Bu nedenle kurakgil peyzaj konseptinin Turkiye’de agik
yesil alan planlama ve tasarim sireclerinde uygulanmasi
blytk 6nem arz etmektedir.
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Tiirkiye su riski haritasi (Hakyemez, 2019)
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Sekil 2.

Tokat ili’nin Tiirkiye’deki konumu

Bu calisma kapsaminda Tokat ili Merkez ilgesi'ndeki park
niteligi tasiyan tim acik yesil alanlar, kurakgil peyzaj tasarim
ilkeleri dogrultusunda ele alinmistir. Calisma alani olarak
Tokat kent merkezinin secilmesinin sebebi, kentin su riski
altinda olan bolgede vyer almasidir (Hakyemez, 2019).
Calismanin amaci Tokat kent merkezindeki kamusal acik yesil
alanlar olan tim parklarin kurakeil peyzaj tasarim ilkelerine
uygunlugunu degerlendirip, parklarin mevcut durumunu
tespit ederek uygulanmasi gereken tasarim ve yonetim
stratejilerine iliskin oneriler gelistirmektir.
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Yontem
Materyal

Calismanin ana materyalini Orta Karadeniz Bolgesi'nin ig
kisimlarinda yer alan Turkiye’deki konumu Sekil 2’de gérilen
Tokat Kenti'nin acik vyesil alanlari olusturmaktadir. Kent
merkezinin iklimle ilgili bazi 6zellikleri sdyledir. En soguk ay
ortalama 1,8 Co ile Ocak, en sicak ay ortalama 21,8 Co ile
Temmuz ayl olmustur. Yil icinde sicakligin 30 derecenin
Ustline ciktigl glin sayisi 36°dir. 20 Co’nin Ustlne ¢iktigl glin
sayist ise 176'dir. Isinin ortalama 0 Co’nin altina distiga gln
sayisi 60'tir. ilin yillik ortalama sicakhgl 12,5 Co’dir. Tokat
merkezinin yillik ortalama yagis tutari 435,4 mm’dir. En fazla
yagis 58,6 mm ile Mayis, 53,5 mm ile nisan aylarinda en az

yagls ise 8,6 mm ile agustos ayinda gorulir (Meteoroloji
Genel Muddarlugu, 2024).

Tokat kentinde toplam 42 adet mahalle ve kamusal nitelikte
124 adet park alani bulunmaktadir. (Tablo 1). Bu
mahallelerin ve parklarin tamami calisma kapsaminda
degerlendirilmistir. Tokat kentinin tim mahalleleri ve
parklarinin yani sira konu ile ilgili bilimsel calismalar, yazil ve
cizili akademik kaynaklar, raporlar, belgeler, gorseller, her
bir  parkta  vyapillan  gozlemler  materyal olarak
degerlendirilmistir. Arastirmacilar tarafindan alanlardan
cekilen ve Tokat Belediyesi Park Bahgeler Midurligi’nden
temin edilen alan fotograflarda degerlendirmede kullanilan
materyallerdendir.

Tablo 1.

Tokat mahallelerinin gruplandiriimasi

Eski Mahalleler Yeni Mahalleler

(Tarihi dokuya sahip) (Tarihi doku bulunmayan)

Tarihi Dokuya Sahip
imara Acilan Mahalleler

Eski Baglardan
Dondstirtlmus Mahalleler

Alipasa Altiylzevler Akdegirmen Blyulkbeybagi
Cemalettin Bedestenlioglu Cami-i Kebir Dogancibaglari
Devegbdrmez Bahgelievler Gay Kasikgibaglar
Gulbaharhatun Dogukent Derbent Kemer
Kabe-i Mescit Esentepe Erenler Kuclkbeybagi
Mahmutpasa Geyras Hocaahmet Topgam
Yarahmet Gezirlik Kaleardi Topgubagl

GUnesli Mehmetpasa

Karslyaka Ogulbey

Kimbet Ortmelidni

Topgam Perakende

Yeni Mahalle Semerkant

Yeniyurt Seyitnecmettin

Yesilirmak Sogukpinar

Yesilova
Yéntem alanlardaki parklar alan boyutu, hitap ettikleri nifus ve

Calismanin yéntemi 2 asamadan olusmaktadir. ilk asamada
kent merkezinde bulunan parklar bulunduklari mahallelere
ve boyutlarina gore kategorize edilmis, ikinci asamada
kategorize edilen parklar kurakcil peyzaj planlama ve tasarim
ilkeleri  dogrultusunda  belirlenen  olcltlere  gore
degerlendirilmistir.

Arastirmanin ilk asamasinda parklarin gruplandirilmasi
bulunduklari mahallelerin yapilasma durumuna gore ele
alinmis  ve mahalleler 06zelliklerine gore 4 baslikla
siniflandiriimistir. Bunlar;

e Eski mahalleler,

e Tarihi dokuya sahip imara acilmis mahalleler,
e Eskibaglardan donlstlrtlmis mahalleler

* Yeni mahalleler

Mahalle kategorisine ek olarak parklar ebatlari ve hizmet
kategorilerine gore de gruplandirimislardir.  Kentsel

bilesenlerine gore; kent parki (400-1000 da), semt parki
(200-1000 da), mahalle parki (40-200 da), komsuluk dizeyi
Unitesinde parklar (4-40 da) ve cep parklari (<4 da) olarak 5
farkli kategoride siniflandirilabilir (Kése ve Sahin, 2019; Sahin
vd., 2023). Bu Calismada hizmet kategorileri ayni olan
parklarin boyut ve hitap ettikleri nifus bakimindan
tamamen ayni Ozelliklere sahip oldugu goérilmustir. Bu
nedenle mevcut parklarin degerlendirmesi alan blyUklerine
gore yapllmistir. Calisma alanini olusturan Tokat Kenti'nde
literatlrde yer alan kent parki kriterlerine boyut ve bilesen
bakimindan uygun park bulunmadigindan kent parki
kategorisine siniflandirmada yer verilmemistir. Bu nedenle
parklar 3 baslikta gruplandiriimislardir. Gruplandirmada ele
alinan en kagutk parklar “cep parklari”dir. Cep parklari 6lct
bakimindan kuglk ve kullanim siresi bakimindan da kisa
sireli  molalarda  kullanilmaktadir.  Komsuluk  dlzeyi
Unitesinde parklar ve mahalle parki 6lcutleri ise alan hizmet
kategorileri ve erisim kosullari esas alinarak “mahalle parki”

Research in Agricultural Sciences



54

bashginda birlikte degerlendirilmistir. Kent merkezinde yer
alan ve birden ¢ok mahalleye hizmet sunan parklar ise
boyutlari gbz o6ninde bulundurularak “semt parkl”
kategorisinde ele alinmistir.

Arastirmanin ikinci asamasi kategorize edilen parklarin
kurakclil peyzaj konseptine uygunlugunun incelenmesidir. Bu
asamada veri toplama, analiz, sentez ve degerlendirme
yontemi kullanilmistir. Veri toplama araci olarak hazirlanan
alan gozlem formu Tokat Gaziosmanpasa Universitesi'nde
gdrev yapan peyzaj mimarligl alaninda doktora egitimlerini
tamamlamis ve peyzaj planlama ve tasarimi alanlarinda
calismalar yiriten 3 peyzaj mimari akademisyen ve toprak
verileri ve bitki tirlerinin degerlendirilmesi icin 1 yUksek
ziraat mdhendisinin katilimi ile hazirlanmustir.

Calismanin veri toplama araci olan alan gozlem formu
olusturulurken, kurakcil tasarim yaklasiminin 7 basliktan
olusan temel ilkeleri esas alinmis, ilgili literatlr taramasi
yapillmis ve her bir baslktaki olcutler kurakcil tasarim
ilkelerine iliskin literatiirde yer alan hidkimler goz 6ninde
bulundurularak hazirlanmistir. Olciitlerin  belirlenmesinde
kullanilan ana kaynaklar; Welsh vd. (2007), Wade vd. (2010),
Corbaci vd. (2017), Pouya vd. (2020) Kavuran ve Yilmaz
(2022), Unsal ve Celik Canga (2023) ve Corbaci ve Ozyavuz
(2024)’'un calismalari olup bu calismalar kurakcil peyzaj
tasarimi yaklasimmin tim ilkelerini detaylariyla ele alan
kaynaklardir. Formda belirlenen 6l¢utler yalnizca alanlardaki
bitki taksonlarinin su ihtiyaclarina odaklanmamis, 7 ana
ilkenin gerekliligi olan yapisal ve bitkisel peyzaj unsurlarini
ele almistir. Asagida belirlenen kategorilerdeki olgtlerin
icerigi aciklanmistir;

e Kurakcil Peyzaj Planlama ve Tasarim ilkelerine Uygunluk
(8 olgit); Alanlardaki bitkisel ve yapisal tasarim unsurlarinin
kurakcil yaklasima uygun olup olmadigi degerlendirilmis,
bitkisel tasarimda bitkilendirme araligi, form, su ihtiyacina
gdre zonlama ve mevcut vejetasyona iliskin veriler
derlenmistir.  Alanlarin  drenaj problemleri ve iklim
topografya ve diger cevresel etkilerin peyzaj tasariminda goz
ontnde bulunup bulundurulmadigina yonelik olcitler
olusturulmustur.

e Toprak Hazirlig (2 6lgut); Parklarda tuketilen su miktarini
minimuma indirmek amaciyla bitkilendirme 6ncesi yapilan
toprak analizi ve iyilestirmelerine dair dlgutler belirlenmistir.

e Uygun Bitki Tdrd Secimi (6 olcit); Parklarda kullanilan
bitkilerin  tdrleri belirlenerek listelenmis ve tdrler su
isteklerine goére gruplandirilmistir. Alan gozlem formunda
belirlenen tdrlerin  kurakhga toleransli olup olmadigini,
bitkilendirme  calismalarinda  su  isteklerine  gore
gruplandirma yapilip yapilmadigini ve alanin iklim kosullarina
uygun tdrlerin kullanilip kullanilmadigini degerlendirecek
Olcltlere yer verilmistir.
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e Surdurilebilir Cim Alanlar (2 o6lgut); Parklarda kurakliga
dayanikli ¢im karisimlarinin kullanilmasini ve genis ¢im alan
yUzeylerinin varligini sorgulayan 6lcatler olusturulmustur.

e Etkin Sulama; Alanlardaki sulama sistemleri, alternatif su
kaynaklarinin kullanimi, su tasarrufu saglayacak sistemlerin
varligl, sulama zamani, sikhgl ve stratejilerine iliskin verileri
derleyecek 6lgutler olusturulmustur.

e Malc Kullanimi; Parklarda su kaybini, erozyonu énleme ve
toprak sicakligini ve yararli organizmalari muhafaza etme
amaclarina uygun malg kullaniminin yapilip yapiimadigini ve
malg tlrtnU belirleyecek dlcltler belirlenmistir.

e Uygun Bakim; Uygulanan  bakim  stratejilerine
ekipmanlarina, bakim faaliyetlerinin icerigine ve sikligina
iliskin verileri derleyecek olcltlere yer verilmistir.

Alan gozlem formu, formu olusturan 7 temel kurakgil peyzaj
ilkesi kategorilerine ayrilarak basliklandiriimis, kategorilerde
belirlenen her bir dlcite ve bu olgitlerin puanlanmasi ile
elde edilen verilere calismanin bulgular boéliminde yer
verilmistir.

Verilerin toplanmasi asamasinda alan sorveyi, alan gozlem
formunu olusturan akademisyenler ile birlikte, kentte acik
yesil alanlarin tasarlanmasi ve uygulanmasi ve bakimindan
sorumlu Tokat Belediyesi Park ve Bahgeler MudurlUgu
personellerinden ilgili birimin  mdidurd, birimin  peyzaj
teknikeri ve bahcivan olarak goérev yapan 3 yetkili personelin
de katilmasiyla gerceklestirilmistir. Arastirmacilar ve yetkili
belediye personeli tarafindan yilin  doért mevsimini
kapsayacak sekilde vyapilan arazi gezilerinde belediye
personelinden alanlarin 6zellikleri ve alanlarda uygulanan
tasarim, bitkilendirme, toprak hazirhgl, sulama ve bakim
calismalarina dair bilgiler alinmistir.

Sorvey calismalari 7 kategoriden ve 34 o6lcitten olusan alan
gbzlem formlarinin 124 park icin ayri ayri olmak Uzere 5’li
Likert  6lgcegine gbre arastirmaci  akademisyenlerin
gozlemleri ve ortak kararlariyla puanlanmasi sonucunda
tamamlanmustir. Alan gozlem formlariyla derlenen verilerin
analizi SPSS istatistik programi kullanilarak analiz edilmesiyle
geceklestirilmistir. Analizlerde olcltlere verilen degerlerin
capraz tablolar olusturularak belirlenen mahalle kategorileri
(Eski mahalleler, Tarihi dokuya sahip imara acilan mahalleler,
Yeni mahalleler, Eski baglardan dénustirtlmis mahalleler)
ve park kategorileri (Cep parklari, Mahalle parklari ve Semt
parklar) gibi degiskenlere goére nasil farkhhk gosterdigi
ortaya konmustur. Likert olceginde yapilan puanlamada
1,0000 degeri en distk puani 50000 degeri ise en yiksek
puana karsilik gelmektedir. Analizler, her bir 6lcit icin tim
parklarin puanlarinin aritmetik ortalamasina iliskin deger ve
bu degerin belirlenen mahalle ve park kategorilerindeki
ortalama degerle kiyaslanmasina dayanmaktadir.
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Bulgular

Parklarin kurakell peyzaj yaklasimina gore
degerlendirilmesi icin yapilan kategorizasyonda oncelikli
olarak parklarin bulundugu mahalleler yapilasma 6zellikleri
gdz 6nlnde bulundurularak 4 baslikta gruplandiriimislardir.
Gruplandirmada ele alinan mahallelerinin  ozellikleri
asagidaki gibidir:

e Eski mahalleler: Ozgiin mimari tarzinda konut ve yapilar
ile zemini tas doseli dar sokaklar barindiran mahalleler bu
kapsamda kategorize edilmistir. Bu yapilar ve doku biyik
oranda korunan yapi ve alan niteligindedir.

e Tarihi dokuya sahip imara acilan mahalleler: Tarihi
dokuda olup kent ceperinde yer alan ve artan nifusun
konut ihtiyacini giderebilmek amaci ile imara acimis
mahalleler bu kategoride degerlendirilmistir.

e Yeni mahalleler: Cumhuriyet D6nemi’'nden sonra c¢ok
hizli artan kent nUfusunun konut ihtiyac blytk oranda
Tokat kent merkezinden uzakta yapilasan mahallelerle
giderilmistir.  Bu mabhalleler yeni mabhalleler olarak
gruplandiriimislardir.

e Eski baglardan donlstlrilmis mahalleler: Tokat'taki
konut tiplerinden birisini olusturan ve ayni zamanda
Tokat'in cok dnemli kiltirel peyzaj zenginliginin gostergesi
olan bag evlerini barindiran mahalleler bu kategoride
degerlendirilmistir. Bu mahallelerde duvarlarla kusatiimis
genis bag-bahce icerisinde 6zglin mimaride olan bag evleri
ginimuzde cok azalmis, yerlerini cok katli apartmanlar
iceren site seklindeki yapilara birakmistir.

Kent merkezinde vyer alan mahallelerin bahsi gecen
ozelliklerine gore gruplandiriimasi Tablo 1'de
gorilmektedir. Kent sinirlari icerisinde park bulunan
mahallelerden 7 tane mahalle tarihi dokuya sahipken 15
tane mahallede tarihi doku bulunmamaktadir. 14 tane
mahallede tarihi doku olmasina ragmen imara acilarak
genisletildiginden tarihi doku kimligi degismistir. 6 tane
mahalle ise bag evlerinden donustirilen mahallelerdir.

Tablo 2.
Calisma kapsaminda incelenen parklarin mahalle ve park
kategorilerine gére gruplandiriimasi

Park Kategorisi

Mahalle Kategorisi Cep  Mahalle Semt

Parki Parki Parki Toplam

Eski mahalleler 8 3 0 11
Tarihi dokuya sahip

. 23 32 9 64
imara agilan mahalleler

Yeni mahalleler 19 7 0 26
ES"kI Pag.lanrdar? 11 1 0 53
donusturdlmis mahalleler

Toplam 61 54 9 124

Hizmet kategorisi bakimindan yapilan gruplandirmada ise
mevcut parklarin %49,19'u (61 tanesi) cep parki, %43,54°U
(54 tanesi) mahalle parki ve %7.25i (9 tanesi) semt parki
olarak hizmet verdigi ortaya ¢cikmistir. Tablo 2'de arastirma
kapsaminda incelenen parklarin mahalle ve hizmet
kategorilerine dagilimi yer almaktadir.

Tokat Kentinde yer alan cep, mahalle ve kent parklarinin
kurakcll  peyzaj tasarimi  konseptine  uygunlugunu
degerlendirmek icin 7 baslkta belirlenen olcltlere gore
puanlama yapilmis ve her bir 6lcit grubu parklarin hizmet
ve bulunduklari mahalle kategorilerine gbére analiz
edilmistir. Analiz sonucunda kurakcgil peyzaj ilkelerine
dayanarak belirlenen 6l¢it gruplarinda yer alan her bir
Olclt icin ortalama degerlerin yer aldigl tablolar ve grafikler
olusturularak ilgili 6lgut grubu bashgl altinda elde edilen
veriler degerlendirilmistir.

Kurakgil Peyzaj Tasarimi ve Planlama ilkellerine Uygunluk

Kurakcil peyzaj tasarimi ve planlama ilkelerine uygunluk
kategorisinde yer alan olgUtlere iliskin puanlamalarin
ortalama degerleri ve bu degerlerin parklarin hizmet
kategorilerinde nasil farkllik gosterdigine iliskin veriler
Tablo 3’'te yer almaktadir. Sekil 3’'te ise park ve mahalle
kategorilerinin  kurake¢ll peyzaj tasarim  ve planlama
ilkelerine uygunluklarina dair kiyaslama yer almaktadir.
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Mahallle kategorisi
M Bitkiler bitkisel tasarima uygun araiklarla yerlestirilmistir
[ su kullamm ihtiyaglarina ve kullanim yogunluguna gére zonlama yapilmastir.
Dsw zemin kaplamalarinda iyi drenaj sistemlen kurularak yagmur sularim
toplayacak tasarunlar gelistirilmistir.

M iklim kosullar dikkate almmustir.
[IMevcut vejetasyon dikkate alinmustir.

Qpograrya ve alanin anim oieum ate alinmustir.
B Topog alanin kullanim bigimi dikkate alinmig
[[] Alanin drenaj sorunu yoktur/¢ézimlenmistir.
[ Gegirimli zemin vardar.

Sekil 3.
Kurakgil peyzaj planlama ve tasarim ilkelerine uygunluk
Olctitleri ve kategorilerin kiyaslanmasi
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Tablo 3.

Kurakgil peyzaj tasarimi ve planlama ilkelerine uygunluk Slciitlerinin park kategorilerine gére dederlendirmesi
(Iitzc;rztlj;Ir'Peyzaj Planlama ve Tasarim ilkelerine Uygunluk Ortalama Cep Mahalle semt
Bitkiler, bitkisel tasarima uygun araliklarla yerlestirilmistir. 1,8547 1,0323 2,6087 3,6667
Su kullanim ihtiyaglarina ve kullanim yogunluguna gére zonlama yapilmistir. 1,1880 1,0000 1,2826 2,0000
fsgazyear:;rllI::f;f,ﬁ?;?;gﬁ;:ﬁHSnriz;? sistemleri kurularak yagmur sularini 1,0000 1,0000 1,0000 1,0000
iklim kosullari dikkate alinmistir. 1,8065 1,0656 2,2593 4,1111
Mevcut vejetasyon dikkate alinmistir. 1,7742 1,0656 2,2222 3,8889
Topografya ve alanin kullanim bigimi dikkate alinmistir. 1,7419 1,9084 2,1667 3,5566
Alanin drenaj sorunu yoktur/¢dzimlenmistir. 1,8871 1,1311 2,3889 4,0000
Gegirimli zemin vardir. 2,3387 1,6557 2,8519 3,8889

Kategorinin ilk  &l¢utinde alanlardaki  bitkilendirme
calismalarinin alanlarin blytklagu, konumu, mikroklimatik
Ozellikleri gbz 6nlnde bulundurularak bitkilerin formlari,
blylme kosullari ve su ve bakim ihtiyaclari degerlendirilip
bitkilendirme araliginin uygun olup olmadigi incelenmistir.
Alanin fiziki kosullarina uygun bitkilendirme tasarimi ve
araliginin  semt parklarinda yapilan bitkisel tasarim
calismalarinda uygulandigi gézlemlenmistir. Kentteki cep
parklarinin bircogu yalnizca cocuk oyun grubundan ibaret
olup bitkilendirme ¢alismasi yapiimamistir.

Su kullanim ihtiyacina gére zonlama o6l¢ttinde ise, kentteki
parklarin  ¢ogunlugunda bitki tdrleri icin zonlamanin
yapllmadigi  gozlemlenmistir.  Su ihtiyaglarina  gore
gruplandirilan alandaki bitki tirlerin listesine calismanin
‘Uygun bitki tard secimi’ kategorisinin
degerlendirilmesinde yer verilmistir. Su kullanim ihtiyacina
gore secilerek kullanilan bitkiler genellikle estetik degeri
yUksek, dikkat ceken parklarin merkez noktalarinda bir
arada kullanilmis, bu tirler icin damlama sulama sistemleri
olusturulmustur. Bu olgltte en ylksek puani semt parklari
aldigi halde semt parklarinin ortalamasi ancak 2,000
degerine ulasabilmistir. Cep parklarinda olglte yonelik
hicbir uygunluk bulunmazken, semt ve mahalle parklarinin
belirli bolgelerinde su tiketim ihtiyaci benzer olan bitkilerin
bir arada kullanildigi ve buna yonelik sulama sistemlerine
yer verildigi gérilmustar.

Bitki mevcudiyeti bulunan cep parklarinda ise ya daha 6nce
alanda bulunan bitkiler korunmus, ya da az sayida bitki
kullanilarak dizensiz bir sekilde bitkilendirme yapilmistir.
Bu nedenle ozellikle cep parklarinda bitkilendirmen
calismalarinin alanin cevresel kosullari dikkate alinarak
yapilmadigi  sonucuna  varimistir.  Ayni  06lcltln
degerlendirilmesinde, semt parklarinda parklar daha
kalabalik bir kullanici kitlesine hitap ettiginden ve kentin
merkezi konumlarinda vyer aldigindan bitkilendirme
calismalari estetik kaygilar gozeterek bitkilerin formlarina,
sulama kosullarina dikkat edilerek uygun araliklarla
Research in Agricultural Sciences

yapilmis ve bitki cesitlili§ine 6Gnem verilmistir. Semt parklari
bu o6lcttin en yliksek puani olan 3,6667 puani alarak
bitkisel tasarim araligl en uygun olan kategori olarak
belirlenmistir. Mahalle parklarinda ise 2,6087 ortalamayla
bitkilendirme tasarim ilkelerine uygunluk semt parklari
kadar iyi olmamakla birlikte, cep parklarina oranla daha iyi
niteliktedir.

Sert zemin kaplamalarinda iyi drenaj sistemi kurularak
yagmur sularini toplayacak tasarimlarin Tokat’taki hicbir
parkta uygulanmadigl gortlmustir. Yagmur suyu hasadi ve
yagmur suyunun geri kullanimina yonelik kentin kamusal
acik-yesil alanlarinda 6zel bir calisma yapilmadigl tespit
edilmistir.

Bolgenin iklim kosullarinin dikkate alinmasi hususunda cep
parklarinda iklimsel veriler dogrultusunda calismalarin
yapilmadigr gorilmis, bu durumun mahalle ve semt
parklarinda ise daha iyi oldugu goézlemlenmistir. iklim
kosullarinin  dikkate  alinmasi  konusunda  yapilan
degerlendirme alanlarin  yapisal ve bitkisel tasarim
elemanlarinin boélgenin yagis, sicaklik, nem, riizgar gibi iklim
kosullarina  uygunlugu  degerlendirilerek  yapilmistir.
Mahalle parklarinda 2,2593 olarak saptanan bu 6l¢itln
ortalamasinin semt parklarinda 4,1111 derine ulastigl
belirlenmistir. Sekil 3'te degerlendirme sonucunda tarihi
dokuya sahip ve imara acilan mahallelerde yer alan semt
parklarinin bitkilendirme tercihinin iklim kosullari dikkate
alinarak tasarlandigl ortaya c¢ikmis, bu oranin mahalle
parklarinda daha dusuk oldugu goriimastir.

Mevcut vejetasyonun dikkate alinmasi 3,8889 ortalama
puan degeriyle en vylksek seviyede semt parklarinda
godzlemlenmistir. Mahalle parklarinda mevcut
vejetasyonun  korunmasina  dikkat edilmemis cep
parklarinin cogunlugunda ise herhangi bir bitkisel materyal
kullanilmadigi icin mevcut vejetasyondan
bahsedilememektedir.

Topografya ve alan kullaniminin dikkate alinma o6l¢itline
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verilen puanlar incelendiginde semt parklarinin bu 6l¢utte
3,5566 puanla en yiksek puani aldigi gozlemlenmistir.
Diger park kategorilerinde peyzaj planlama ve tasarim
sireclerinde alan kullanim kriterlerine ve topografik
Ozelliklere 6nem verilmedigi ortaya ¢ikmistir.

Alanlardaki drenaj sorunlarinin ¢6zimlenmesinde,
gecirimli yGzeylerin varligi en dnemli etken olmustur. Cep
parklari genellikle sert zeminlerden olustugu icin drenaj
problemleri yasanmakta, semt ve mahalle parklarinda
gecirimli yUzeylerin varligi sebebiyle drenaj sorununun
mahalle parklarinda bir miktar semt parklarinda ise buyuk
oranda ¢o6zUmlendigi gortulmastir. Bu olgit mahalle
parklarinda 2,3889, semt parklarinda ise 4,0000 puan
almistir. Drenaj sorununu ¢dzmeye yonelik alanin egim
oranini dikkate almak disinda bir 6nlem alinmadigl
gdzlemlenmis, drenaja iliskin  problemlerin  yalnizca
gecirimli ylzeylere yer verilerek sorunlarin giderildigi
saptanmistir. Gegirimli zeminlerin varhgl olg¢ltu ile drenaj
sorunlarinin ¢éztlmesi 6lgttinde paralel sonuglar ortaya
clkmistir.  Semt parklarinda genis gecirimli  zemin
ylzeylerinin ~ mevcut olusu, semt parklarinin  bu
kategorideki en yUksek puan olan 3,8889 puan almasina
neden olmustur.

Toprak Hazirhgi

Kentteki  parklarin  tasarlanmasi  ve  uygulanmasi
asamalarinda ve bitkilendirme calismalarinin hazirliginda
toprak analizlerinin yapiimadigi, dolayisiyla bitkilendirme
calismalarinin, toprak iyilestirmesinin ve hastalik ve
zararhlarin kontrolinin toprak analizine gore yapilmadigi
saptanmistir. Tim parklar bu 6lcitlerin hepsinde en dusik
puan olan 1 puani almislardir. Tablo 4’te toprak hazirlig
kategorisindeki olcltler ve bu olgltlere verilen ortalama
puanlarin park kategorilerine gore dagihmi yer almaktadir.

Tablo 4.
Toprak hazirhigi élgiitlerinin  park kategorilerine gére
degerlendirilmesi

Olgutler:

i Mahall
Toprak Hazirhg Ilkeleri ahalle  Semt

Ortalama  Cep

Projelendirme oncesinde 1y, 4 1500 1,0000  1,0000
toprak analizi yapiimistir.
Toprak analiz
sonucuna uygun
toprak iyilestirmesi
yapilmistir.

1,0000 11,0000 1,0000 1,0000

Uygun Bitki Tirl Secimi

Tokat kent parklarinda bulunan bitkilerin kurakgil peyzaj
konseptine uygunlugunun degerlendirilmesi icin yapilan
arazi incelemelerinde Tokat parklarinda kullanilan bitki

turleri belirlenmis ve su ihtiyaclarina gore
gruplandirilmistir.  Gruplandirma  Corbaci  ve Ozyavuz
(2024)Yun cahsmasinda yer alan bitkilerin  kuraklik
indekslerine bagh su istekleri ve kullanilabilecegi bolgeleme
(zonlama) alanlari tablosu esas alinarak olusturulmus,
bitkiler su isteklerine gore; su istegi cok az (4), su istegi az
(3), su istegi orta (2) ve su istegi yuksek (1) seklinde
kategorize edilmis ve kullanilabilecekleri zonlama alanlari
ayni numaralarla ifade edilmistir. Kentteki parklarda
kullanilan bitkiler ve bitkilerin su istekleri ve zonlama
alanlarina yonelik gruplandirma Tablo 5’te gorilmektedir.

Tabloya gore parklarda kullanilan bitkilerin  bUytk
cogunlugu su istegi orta, su istegi az, su istegi cok az
kategorilerindedir. Su istegi ylUksek bitkiler Uc¢ tlrden
olusmakta ve ozellikle Acernegundo ile Hydrangea
macrophylla bitkilerinin  Tokat parklarinda kullaniimis
adetleri az sayidadir. Parklarda kullanilan bitkilerin
seciminin tlrlerin su ihtiyaclari goz 6ninde bulundurularak
yapilmadigi, tirlerin cogunlugunun az ve orta su tliketen
tirlerden olmasinin bolgeye adapte olmus ve bolgenin
dogal ortistnde bulunan, acik yesil alanlarda siklikla
kullanilan turler olmalarindan kaynaklandigl belediye
personelleri  tarafindan ifade edilmistir.  Alanlarda
kullanilan bitki tdrlerinin listesi uygun bitki tGrG segimi
kategorisinde yer alan Olgitlerin puanlanmasi igin esas
olusturmaktadir.

Tokat Kenti'nin acik-yesil alanlarinda yer alan bitki unsurlari
kurakcll peyzaj tasarim ilkeleri ele alinarak parklarin
bulunduklari  mahalle ve hizmet kategorilerine gore
degerlendirilmistir. Tablo 6’da  kurakgll peyzaj tasarm
ilkelerinden uygun bitki tirt secimine iliskin dlcltlere gére 124
parkta yapilan puanlamanin ortalama degerleri gorilmektedir.
Sekil 4 ise mahalle ve park kategorileri ile uygun bitki tard
secimine dair olcUtlerin kiyaslandigl grafigi icermektedir.

Degerlendirme sonucunda benzer su istegine sahip
bitkilerin kullanimlarinin birbirine yakin oranlarda oldugu
gozlemlenmistir. Bu 6lcit icin ortalama deger dusik
olmasina ragmen parklarin boyutu buytdukce bitki sekilleri
ve sulama ihtiyaclari gbéz oninde bulundurularak semt
parklarinda daha iyi bitkilendirme tasarimi stratejileri
uygulandig gbzlemlenmistir.

Bitkilerin alanin gineslenme silresine ve toprak tlrlne
uygun secilip secilmedigine dair O&lgltlerde de diger
Olcltlere benzer sekilde semt parklarinin cep ve mahalle
parklarina nazaran daha iyi sonuclar elde ettigi Tablo 5'te
gorilmektedir. Bu durum semt parklarinda kurakgcil tasarim
ilkelerine uygun olabilecek tir seciminin daha dikkatli
yapildiginin bir diger gostergesidir.

Kentin yesil alanlarinda kurakliga dayanikli ve az su tiketen
ve iklim kosullarina uygun bitki tdrlerinin  kullanildig)
godzlemlenmistir. Bu duruma iliskin her iki ¢lcitte de yine
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Tablo 5.

Tokat parklarinda bulunan bitki tiirlerinin su isteklerine gére gruplandiriimasi
Su Istegi Cok Az (4)

Calisma alaninda bu kategorideki bitki tlrlerine rastlanmamistir.

Su istegi Cok Az / Su istegi Az (3-4)
Ailanthus altissima (Mill.) Swingle (Kokaragag / Cennet Agaci), Arbutus unedo (Koca Yemis), Nerium oleander (Zakkum), Punica granatum
(Sus Nart)

Su istegi Az (3)
Berberis thunbergii (Kadin Tuzlugu), Berberis thunbergii ‘Atropurpurea’ (Kirmizi Yaprakli Hanim Tuzlugu), Ficus carica (incir), Juniperus
horizontalis (Yayilici Ardig), Lagerstroemia indica (Oya Agaci), Pittosporum tobira (Yildiz Calist), Rosmarinus officinalis L. (Biberiye)

Su istegi Az-Su Istegi Orta (2-3)

Albizia julibrissin (Gilibrisim), Cedrus libani A.Rich. (Libnan Sediri), Cedrus deodara (Roxb. ex D.Don) G. Don (Himalaya sediri), Celtis
australis (Adi Citlembik), Cotoneaster dammeri (Strintci Herdem Yesil Dag Musmulasi), Crataegus monogyna (Adi Alig), Cupressus
sempervirens (Akdeniz Servisi), Cupressus macrocarpa Hartw. (Limoni Servi), Forsythia x intermedia Zabel.(Altinganak), Juniperus chinensis
(Cin Ardici), Juniperus sabina (Sabin Ardici), Lonicera tatarica (Hanimeli), Parthenocissus quinquefolia (Amerikan Sarmasigl), Pinus nigra
J.F.Arnold (Karagam), Populus alba (Ak Kavak), Pyracantha coccinea (Ates Dikeni), Quercus robur L. (Mese), Robinia pseudoacacia (Yalanci
Akasya), Rosa sp. (Gul), Rosa canina (Kusburnu), Syringa vulgaris (Leylak)

Su istegi Orta (2)

Aesculus hippocastanum (At Kestanesi), Ageratum houstonianum (Vapur Dumani), Buddleja davidii (Kelebek Calisi), Buxus sempervirens
(Simsir), Campsis radicans (Acem Borusu), Catalpa bignonoides (Katalpa), Cercis siliquastrum (Erguvan), Cydonia japonica (Bahardah),
Cotoneaster horizontalis (Kaya Cotoneaster'l), Euonymus japonicus (GUmisi Taflan), Euonymus japonicus (Alacali Taflan), Fraxsinus excelsior
(Disbudak), Hibiscus syriacus (Agac Hatmi), Hedera helix (Kaya Sarmasigl), Juglans regia (Ceviz), Ligustrum vulgare (Kurtbagri), Magnoli
soulangeana (Yaprak Doken Manolya), Magnolia grandiflora gallisoniensis (Yaprak Dokmeyen Manolya), Malus floribunda (Sis Elmasi),
Morus nigra pendula (Ters Dut), Morus alba (Beyaz Dut), Picea pungens ‘Glauca’ (Mavi Ladin), Picea abies (L.) H.Karst. (Bati Ladini), Prunus
cerasifera (SUs Erigi), Viburnum opulus L. (Kartopu), Viburnum tinus (Defne Yaprakli Kartopu), Vitis vinifera (Asma), Wisteria sinensis (Mor
Salkim), Thuja orientalis (Dogu Mazisl)

Su Istegi Orta-Su istegi Yiiksek (1-2)
Abies nordmanniana (Dogu Karadeniz Goknari), Betula pendula (Hus Agaci), Cornus mas (Kizilcik), Picea orientalis (L.) Peterm (Dogu Ladini),
Pittosporum tobira nana (Bodur Yildiz Calisi), Platanus orientalis (Dogu Cinan), Tilia tomentosa (Ihlamur)

Su istegi Yiksek (1)
Acer negundo (Disbudak yaprakli akgaagag), Hydrangea macrophylla (Ortanca), Salix alba (Ak S6gt)

Tablo 6. 4,00
Uygun bitki tiirii secimi élgiitlerinin park kategorilerine 3007 )
gére degerlendirilmesi 200] s
Uygun Bitki TUr0 Segimi Ortalama Cep Mahalle Semt R -
ilkeleri sood : £
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L N G 1,8145 11,0820 2,3333 3,6667 3,00 &
sliresine gore secilmistir. 200 E
Kurakhga dayanikli, daha az 1.00] z
su tiketen turlere yer 2,1129 11,1311 2,9444 3,7778 0= - ) ) T T

K Lo Eski mahalleler Tzrwrr:qd:]kuyﬁas;]ahlp Yeni mahalleler doEL?;t‘ul:L?lg\L?Jrgamnah
verilmistir. maraleGilE
Alanin iklim kosullarina Wi Bitkiler su isteklerine 25 e e anlmistus

20645 10984 28519 38889 itkiler su isteklerine g6re gruplandirilip kullanilnustur.
uygun bitki tirleri secilmistir. ! ! ! ! [ Bitkiler alanmn giineglenme stiresine gore segilmistir.
[CJKurakhga dayamkh, daha az su tiiketen bitki tiirlerine yer verilmigtir.

BS| e adapte ol EAlamn iklim kosullarina uygun bitki tiirleri secilmigtir.

gey! mus Bolgeye adapte olmus bitkilerden yararlanilmagtir.
bitkilerden yararlanilmistir. 16935 11639 1,9815 3,5556 B Egzotik bitkdler kullanumustir.

Sekil 4.

Egzotik bitkiler kullanilmistir.  2,2016  1,1803 3,0741 3,8889 Uygun bitki tirii secimi 6lgiitleri ve park, mahalle

kategorilerinin kiyaslanmasi
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semt parklarinin ortalamasinin diger parklara nazaran daha
yiksek oldugu gorilmektedir. Cep parklarinda bu
degerlerin en distk deger olan 1,0000 degerine yakin
olmasinin sebebi kullanilan turlerin kurakliga dayaniksiz ya
da bolgenin iklim kosullarina uygun olmamasi degil
parklarda bitki unsurlarinin bulunmamasi, cep parklarinin
genellikle sert zeminden olusuyor olmasidir. Ayrica bolgeye
adapte olmus bitkilerden yararlanilip yararlaniimadigina
iliskin 6lglt ortalamasi kent genelinde 1,6935 degerinde
iken semt parklarinda 3,5566 dlzeyindedir.

Bitkilendirme icin secilen tirlerde mahalle ve semt
parklarinda egzotik bitkilerin kullanildigl gérilmustir. Kent
genelinde uygun bitki tlrl secimi kategorisinin en yiksek
ortalamasinin  3,8889 ile egzotik bitkilerin kullanimi
Olcitinde oldugu Tablo 6°da goértlmektedir. Kent
parklarinda  kullanilan  bitkilerin ~ ¢ogunlugu  kiltar
bitkileridir.

Tokat kent parklarinda yer alan bitki turlerinin kurakliga
dayanikli olup olmadigina iliskin olcltlerde ise, 6zellikle
bitkilendirme calismalarinin daha dikkatli yapildigi semt ve
mahalle parklarinda yer alan agag, agaccik ve calilarin
genelinin  kurakliga dayanikli tirlerden secildigi tespit
edilmistir. Ote yandan kentteki hicbir parkta, kurakliga
dayanikh  yer orticulerin, kurakhiga dayanikli  ¢im
karisimlarinin, kurakhga dayanikh mevsimlik ciceklerin ve
sukkulentlerin kullaniimadig géralmustar.

Sirdiiriilebilir Cim Alanlar

Yesil alanlarda sulama ihtiyacini blyik olgide artiran genis
¢im alanlarin bulunmasina dair 6lg¢ltte ise cep parklarindan
semt parklarina dogru ylkselen diger olgltlerin sonuglarina
benzer sonug elde edilmistir. Genis ¢im alan mevcudiyeti
konusunda semt parklarinin ortalamasi 3,7778 iken bu
degerin mahalle parklarinda 1,3273 oldugu saptanmistir.
Ozellikle merkezi konumda yer alan semt parklarinda genis
¢cim alanlara vyer verildigi goézlemlenmistir. Alanlarda
kullanilan ¢im tarleri karisimlarinda ise uygulanan tirlerin
su ihtiyaclari goz o6nlnde bulundurularak secilmedigi
gozlemlenmis tim kategorilerdeki parklar bu olgltte
1,0000 puan almislardir. Tablo 7’de c¢im alanlara iliskin
Olcitlerin degerleri yer alirken, Sekil 5’te bu degerlerin park
ve mahalle kategorilerine gére nasil degisiklik gosterdikleri
gorilmektedir.

Etkin Sulama

Arastirmada, parklarin etkin sulama kategorisindeki
Olcitlere uygunlugunun degerlendirilmesinden énce yesil
alanlarin mevcut sulama sistemleri incelenmistir. inceleme

sonucunda kent merkezinde bulunan 124 parkin cep parki
kategorisinde yer alan 50’sinde sulama sistemi
bulunmadigl, cep ve mahalle parki kategorisindeki
parklarin  15’inde manuel sulama vyapildig, mahalle
parklarinin  50’sinde yagmurlama sulama sisteminin
uygulandigi, semt parklarinin ise 9’unda hem yagmurlama
hem damlama sulama sistemlerinin bulundugu tespit
edilmistir. Sulama sistemi bulunan 74 parkta ise sebeke
suyu disinda higbir alternatif su kaynaginin kullaniimadigi
sonucuna ulasilmistir.  Etkin  sulama kategorisindeki
OlcUtlerin  puanlamalarin aritmetik ortalamasina iliskin
bulgular Tablo 8de yer almaktadir. Sekil 6’da bulunan
grafikte ise etkin sulama olcltlerinin mahalle ve park
kategorilerine gore kiyaslamasi gortlmektedir.

Tablo 7.
Siirdiiriilebilir ¢im alanlar élgiitlerinin park kategorilerine
gore degerlendirilmesi

Olgutler: Surdirilebilir

. Mahalle Semt
CGim alanlarin olusturulmasi

Ortalama Cep

Kuraga dayanikli ¢cim

e 1,0000 11,0000 1,0000 1,0000
tarleri kullaniimistir.

Genis ¢im alanlara yer

T 2,0565 1,3279 2,5936 3,7778
verilmistir

4,004
3,004
2004

1 ‘00“.___‘

00-
400

yjded dep

3004

2,004

ded sjjeyey
1si0Bagey yied

1,00

00=
4,004

3004

2004

njed Jwes

1,00

00= T
Eski baglardan

T
Eski mahalleler  Tarihi dokuya sahip  Yeni mahalleler
donistirdimis mah

imara agilan
mahalleler

Mabhallle kategorisi
B Genis ve tek pargalt ¢im alanlara yer verilmistir.
B Kuraga dayanikl ¢im tiirleri kullanilmisgtar.

Sekil 5.
Siirdiiriilebilir ¢im alanlar 6lgiitleri ve park, mahalle
kategorilerinin kiyaslanmasi
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Tablo 8.
Etkin sulama élgiitlerinin  park kategorilerine gére
degerlendirilmesi

Olgtler:

Etkin Sulama ilkeleri Ortalama Cep Mahalle Semt

Alanda su tasarrufu saglayan
sulama sistemleri 1,1935 11,0000 1,0741 3,2222
kullanilmistir.

Sulama alternatif kaynaklarla

yapillmaktadir (atik su aritma 1,0000 1,0000 1,0000 1,0000
tesisi, yagmur suyu vb.)
Sulama sistemi alandaki
bitkilerin farkl gelisme
doénemlerine uygun
planlanmistir.

1,0000 1,0000 1,0000 1,0000

Sulama zamani su tasarrufu

dikkate alinarak 1,1210 11,0000 1,0185 2,5556
uygulanmaktadir.
Sulama sikligi ve stresi
mevsimler ve bitki tird
dikkate alinarak
belirlenmektedir.

1,3065 1,0000 1,4259 2,6667

Bitki tlrlne uygun sulama

sistemi ve ekipmani 1,4919 11,0000 1,7037 3,5556

kullanimistir.

4,00

300 (2]
3

200 E

ol o o il

400

300

e d aleye
1sHoBajey yied

4,00

3,00+

2007

1jied Jwasg

1,00

1 I 1
Eski mahalleler Tarihi dokuya sahip ‘Veni mahallal
imara agilan mahalleler

Eski badlard
dandgturiimas mah
Mahallle kategorisi

B Alanda su tasarufu saglayan sulama sistemleri kullantimigtar,
Sulama alternatif kaynaklarla yapilmaktachr. (atiksu aritma tesisi,
yagmur suyu vb.)

DSulmua sistemi alandaki bitkilerin farkh gelisme dénemlerine uygun
planlanmsgtar.

Bl sulama zamani su tasarrufu dikkate alinarak uygulanmaktadir.

DSulama s1klid1 ve siiresi mevsimler ve bitki tiirii dikkate alinarak
belirlenmektedir.

M Bitki tiiriine uyzun sulama sistemi ve ekipmant kullantlmustar.

Sekil 6.
Etkin sulama él¢iitleri ve park, mahalle kategorilerinin
kiyaslanmasi
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Malg Kullanimi

Kent merkezinde bulunan parklarin hicbirinde malg
kullaniminin uygulanmadigl gortlmastir Malg kullanimini
degerlendirmek  adina  hazirlanan  Olgltlere  dair
gostergelerin hicbirine kentteki parklarda rastlanmamis,
tim kategorilerdeki parklar malg kullaniminda en dusuk
deger olan 1,0000 puanini almislardir. Tablo 9’da yer alan
Olgltlerin  degerlerine  bakildiginda  malg  kullanimi
stratejilerinin Tokat parklarinda uygulanmadigl
gorulmektedir. Bu kategoride tum parklar en disik puani
aldigindan park ve mahalle kategorileri arasinda farklilik
olusmamis, kiyaslama icin grafiklendirme yapiimamistir.

Tablo 9.
Malg kullanimi élgiitlerinin  park kategorilerine gére
degerlendirilmesi

Olgitler: Malg Kullanimi

. ) Ortalama Cep Mahalle Semt
llkeleri

Su kaybini, erozyonu
onleme ve toprak sicakhigini
ve yararli organizmalari 1,0000 1,0000 1,0000 1,0000
muhafaza etmek icin malg
kullaniimustir.

Malg kalinlig amacina

1,0000 1,0000 1,0000 1,0000
uygundur.

Kullanilan malg yil boyu

o : 1,0000 1,0000 1,0000 1,0000
etkisini gdstermektedir.

inorganik malg

1,0000 11,0000 1,0000 1,0000
kullaniimistir.
Organik malg kullaniimistir
(kuru yaprak, saman, talag, 1,0000 1,0000 1,0000 1,0000

ponza tasi vb.)_

Uygun Bakim

Kurakeil peyzaj konseptinde uygun bakim stratejisine iliskin
belirlenen  dlcutlerde  kentteki parklar analiz ile
puanlandirilan bakim élcutleri Tablo 10'de yer almaktadir.
Sekil 7’de ise park ve mahalle kategorileri ile olcltlerin
degerlerinin kiyaslandigi grafik gorilmektedir.

Dizenli bakim olcitld degerlendirildiginde budama,
sulama, glbreleme ve yabanci ot kontroll gibi faaliyetlerin
semt parklarinda duzenli olarak  sdrdaraldagu
gdzlemlenmistir. Mahalle parklari ise 2,8704 ortalama
puan almis, bu alanlarda bakim islemleri ihmal edilen
alanlar olsa da parklardaki bakim islemlerinin orani cep
parklarindan daha yiiksektir. Ozellikle eski mahallelerde yer
alan cep parklarinin bakimsiz oldugu gézlemlenmistir. Semt
parklari bakim olcatiinde 4,5556 puanla dizenli bakimin
yapildig alanlar olarak saptanmislardir. Bakim islemlerinin
bilgili ve teknik elemanlar tarafindan yapilmasi olcitinde
tim parklar ortalama deger olan 3,0000 puanini
almislardir. islemler belediyenin personeli tarafindan
yapildigi icin park kategorilerinde farkhhk
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gozlemlenmemektedir. Her ne kadar personel budama
gibreleme konularinda faaliyetlerini ylritse de su tiketimini
azaltmaya ve bakim masraflarini distirmeye yonelik islemler
gbzlemlenmemistir.

Kentteki tim  parklarda  kuruyan bozulan  bitkilerin
yenilenmesinde, budama, glbreleme, hastaliklarla micadele

gibi bakim faaliyetlerinde su tiketimini en aza indirecek kurakgil
peyzaj yaklasimina uygun ve strddrdlebilirligin saglanmasi igin
ekolojik ¢ozlimler iceren stratejilerin uygulanmadigr alanlarda
yapilan gozlem ve bakim faaliyetlerinden sorumlu yetkili
personellerle  bakim calismalari  hususunda  gorasilmesi
sonucunda tespit edilmistir.

Tablo 10.
Uygun bakim él¢iitlerinin park kategorilerine gére degerlendirilmesi
Olgttler: Uygun Bakim ilkeleri Ortalama Cep Mahalle Semt
Tasarimin sdrekliligini saglayan duzenli bakim yapilmaktadir.
2,2097 1,2787 2,8704 4,5556
(Budama, sulama, glibreleme vb.)
Bakim islemleri bu k tecrlbeli, bilgili teknik el lar taraf
akim islemleri bu konuda tecrtbeli, bilgili teknik elemanlar tarafindan 3,0000 3,0000 3,0000 3,0000
yapilmaktadir.
Kuruyan, bozylan bitkilerin yenilenmesinde kurakgil tasarim yaklasimina 1,0000 1,0000 1,0000 1,0000
uygun stratejiler uygulanmaktadir.
Uygulanan bakim dnlemleri ekolojik strdurulebilirlik ilkesine uygundur
1,0000 1,0000 1,0000 1,0000
(ilaclama, glibreleme vb.)
Kurgkgl! tasar|.ma“ |Ikele.r|n<.e .uyg.ur'\ stratejilerle bakim faaliyetleri ve 1,0000 1,0000 1,0000 1,0000
maliyeti asgari dizeye indirilmistir.
500 Tartisma
400
300 e Dinya genelinde su kaynaklarinin  hizlica tUkendigi
200 ) glnimuzde, World Wide Fund of Nature (WWF)’in raporuna
100 (2023) gore Turkiye de su stresi yasayan Ulkeler arasinda yer
500 almakta, 2050 yilinda su kithgl yasanmasinin olasi oldugu
40| z g vurgulanmaktadir. Bu nedenle ¢zellikle kentsel alanlarda su
3007 2 tiketimini azaltacak planlama ve tasarimlarin hayata
200 T @ .. Lo .
: g3 gecirilmesi 6nem tasimaktadir. Kurakgll peyzaj tasarim
":_ - konsepti kentsel acik alanlarda su tiketimini blyUk oranda
soc azaltacak stratejilerin basinda gelmektedir. Bu calismada
] £ Tokat Kent merkezinde yer alan acik yesil alanlarin kurakeil
:':_ s peyzaj tasarim konseptine uygun, uygun degilse de
.:m- E donustirdlebilir nitelikte olup olmadiklari incelenmistir.
" Eskim:liilafleler Tanhidokuyal sahip  Yeni m:'ahalleler d__E_glf}i__b_:_allgla_rdan i Turkiye,de kentsel ac('k ye§|| alanlar' kUFakQ” peyzaj ”kelerine
‘mahailler TR gore degerlendiren akademik calismalar iki ayri stratejiye

Mabhallle kategorisi

Tasarinun siireklilifqini saglayan diizenli bakim yapilmaktadir,
(budama, sulama, giibreleme, yabanci ot kontrolii. hastaliklarla
miicadele vb.)

.Baknn iglemleri bu konuda tecriibeli, bilgili teknik elemanlar
tarafindan yapilmaktadar,

DKmuym, bozulan bitkilerin yenilenmesinde kurake¢il tasarum ilkeleri
dikkate almmalktadur.

.Uygulanml bakim énlemleri ekolojik siirdiiriilebilirlik ilkesine
uygundur. (Om ilaglama, giibreleme...)

DKumkclI tasarim ilkesine uygun stratejilerle bakim faaliyetleri ve
maliyeti asgari diizeye indirilmigtir.

Sekil 7.
Uygun bakim él¢iitleri ve park, mahalle kategorilerinin
kiyaslanmasi

odaklanmiglardir.  Bunlardan ilkinde c¢alisma alanlarinda
kullanilan  bitki  taksonlarinin ~ su  tlketim  oranlari
degerlendirilerek bitkisel tasarim elemanlarinin kurakliga
dayanikli olup olmadig ortaya konmustur. Karaca ve
Kusvuran (2012) calismalarinda Cankiri  Kenti peyzaj
dizenlemelerinde kullanilan bitki tlrlerinin su ihtiyaclarini
arastirmislardir.  Cetin  ve Mansuroglu (2018) Antalya
Konyaalti  6rnegini  ele alarak Akdeniz  Bolgesi'nde
kullanilabilecek  kurakliga  dayanikl  bitki  tdrlerini
belirlemislerdir. ~ Oguztirk ve  Bayramoglu  (2020)
arastirmalarinda Rize Sahil Parki’'ni ele almis parkta kullanilan
bitki  tUrlerinin  kurakhga toleransli olup olmadigini
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degerlendirmislerdir. Kisaktrek vd. (2020) Kahramanmaras
Sutcl imam Universitesi KampUsi’nde bulunan bitkilerin su
tlketim oranlarini arastirmislardir. Corbaci ve Ekren (2022)'in
calismalarinda  Ankara Altinpark’taki  bitki  taksonlar
belirlenerek kurakliga dayanikliliklari arastirilmistir.  Ayni
sekilde, Kabatas ve Blylkbayraktar (2023) arastirmalarinda

Kirklareli Universitesi Kayali Kampisinde yer alan bitki
thrlerini su ihtiyaglarina goére gruplandirmisladir.  Bu
calismada ise kurakeil peyzaj tasarimi konsepti kapsaminda
literattrde yer alan ilkelerin tamami degerlendirmeye tabii
tutulmus, 7 temel ilkeye gore olgitler belirlenmis, kentin tim
yesil alanlarinda kullanilan bitkilerin kurakhiga dayanikli olup
olmadiklari élcttine de yer verilmis bitkiler su ihtiyaclarina
gore gruplandiriimis ve degerlendirme bu gruplandirma
Uzerinden yapilmistir. Kentte yer alan bitkilerin 6zelliklerinin
detayli incelendigi siniflandirmaya calismanin iceriginde yer
verilmemistir.  Bunun amaci kurakcll peyzaj tasarim
konseptinin yalnizca bitki tlrd secimine odaklanmak degil,
surdlrdlebilir tasarim yaklasimlari, toprak verimliligi, etkin
sulama, ylzey gecirgenligi ve efektif bakim gibi bircok unsuru
icermesi gerektigini vurgulamaktir.

Alanyazinda yer alan calismalardaki diger bir yaklasim ise
calisma alani olarak kent parki Universite yerleskesi gibi
blyuk 6lcekli bir acik yesil alan belirleyip, yalnizca belirlenen
alanin peyzaj tasarim unsurlarini kurakeil konsepte gore
degerlendirmektir.  Bayramoglu (2016) KTU Kanuni
Kampisl’'nU kurakell peyzaj ilkeleri agisindan incelemis ve
bitki tirl segiminin konsepte uygun oldugunu fakat etkin
sulama sistemlerinin gelistirilmesi gerekliligi saptamistir.
Abacioglu Gitmis (2020) calismasinda Kahramanmaras Aliya
izzetbegovic  Park’'nin  kurakcil ilkelere  uygunlugunu
degerlendirmis ve planlama, tasarim, etkin sulama ve bitki
tirt secimi acisindan uygun olmadigl tespit edilmistir.
Hersek ve Korkut, (2021) ise Tekirdag Namik Kemal
Universitesi Kampusi’nde yer alan tim yapilari, acik-yesil
alanlari ve rekreasyonel alanlari kurakcil peyzaj tasarim
ilkelerine  gore  belirlenen  olcltlerde  tek  tek
degerlendirmislerdir. Aksoy vd. (2022)'nin arastirmalarinda
Cankiri Kenti'ndeki 3 parka odaklaniimis ve parklar kurakeil
peyzaj tasarim ve planlama ilkelerine gére degerlendirilmis
ve parklarda genellikle su istegi az bitkilerin kullanildig
belirlenmistir.  Unsal ve Celik Canga (2023)'nin
arastirmasinda Tokat Millet Bahcesi, kurakgll ilkelere gore
degerlendirilmis, ilkelere uyumlu ve uyumsuz yoénler tespit
edilmistir. Unal Cilek (2023)'in calismasinda ise Arizona
Eyalet  Universitesi  Kampulsi’nin  kurakcil ilkelere
uygunlugunun degerlendirilmesinde bitki tird, su tiketimi,
sert zemin alanlari, ¢im alanlar, su ylzeyleri ve sulama tipleri
gibi unsurlari ele alan detayli bir arastirma gergeklestirmistir.
Bu calismada ise Tokat kent merkezinde yer alan cep,
mahalle, semt parki niteligindeki tim acik yesil alanlar
calisma alani olarak ele alinmis, 124 park ayri ayri incelenmis
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ve kurakcll peyzaj konseptinin ilkelerine dayandirilarak
belirlenen olgitlerle degerlendirilmistir. Kurakcil peyzaj
tasarim konseptine iliskin ilkelerin yalnizca kentin bir acik
yesil alaninda degil, tim kentte uygulanmasi gerekliligini
ortaya koymak icin Tokat’ta park niteligi tasiyan tim alanlar
calisma alani olarak belirlenmislerdir.

Bahsi gecen calismalardan; Bayramoglu (2016), Abacioglu
Gitmis (2020), Hersek ve Korkut (2021), Aksoy vd. (2022),
Unsal ve Celik Canga (2023) ve Unal Cilek (2023)
calismalarinda kurakgil peyzaj tasarimi stratejileri esas
alinarak calisma alani olarak  secilen vyesil alanlarin
degerlendirilmesi sonucunda tasarim, toprak hazirligi, uygun
bitki tlrG secimi, sarddrdlebilir ¢cim alanlar, malg kullanimi
etkin sulama ve bakim faaliyetlerinin tamaminin kurakgll
ilkele uygun tasarlandigi sonucuna ulasamamislardir. Her ne
kadar bu calisma tek bir yesil alana odaklanmamis, kentteki
tim acik vyesil alanlari  degerlendirmeye almissa da
arastirmada yesil alanlarin kurakcll peyzaja stratejilerine
uygunlugunun degerlendirilmesini amaclayan literatlrdeki
diger calismalarla benzer sonuglara ulasiimis, kurakgil peyzaj
ilkelerine uygun sekilde su tiketimini minimum seviyeye
indirecek stratejilerin uygulanmadigi ortaya cikarilmistir.
Literatlrdeki alanlarin  peyzaj tasarim  unsurlarinin
degerlendirildigi calismalarin iceriklerinde; bitki tlrl se¢imi,
etkin sulama, strdurulebilir ¢cim alanlarin olusturulmasi gibi
kategorilerde kurakgil konsept ilkelerine uygunluk saptansa
da planlama ve tasarim g¢alismalarinin su tiketimini en aza
indirme hedefi esas alinarak yapiimadigi tespiti ortaya
konmustur. Bahsi gecen calismalarin sonuglarina benzer
sekilde, Tokat Kent merkezinde yer alan parklarda her ne
kadar alanlarin bitkilendirme tasariminda iklim kosullarina
uygun tdrlerin yer aldigi, kullanilan bitkilerin az su ttketen
turlerden secildigi ortaya ¢ikmis olsa da alanlarin tamaminda
su tasarrufu saglanmasini amaclayan planlama, tasarim,
uygulama ve bakim  stratejilerinin  uygulanmadigl
saptanmistir.

Sonuglar ve Oneriler

Tokat Kenti'nde vyer alan 124 parkin kurakcll peyzaj
tasarimina uygunlugunu degerlendirmeyi amaclayan bu
calismada 7 baslikla gruplandirilan kurakgil peyzaj konsepti
ilkelerine dair 6lcltlere verilen puanlarin analizi neticesinde
parklarin mevcut planlama, tasarim, yonetim ve bakim
kosullarinin kurakgil peyzaj konsepti ilkeleriyle bagdasmadigi
ortaya cikmistir. Her bir kategorinin degerlendiriimesi ile
elde edilen sonuglar asagidaki gibidir;

e Kurakecll peyzaj tasarim ve planlama ilkelerine uygunluk
kategorisinin degerlendirilmesiyle kurakgil peyzaj konsepti
ile uyumlu stratejilerin kentteki parklarda uygulanmadigi
saptanmustir. YizolcimU biyik olan ve merkezi konumda
olan birka¢c semt parki hari¢, kentte bulunan parklarin
tamamina yakininda yapisal ve bitkisel tasarim butinligine
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rastlanmamistir.  Kentteki  yesil  alanlarin  ekolojik
fonksiyonlari gz ardi edilmis, alanlar yalnizca kullanicilara
rekreasyon imkani saglayan mekanlar olarak
degerlendirilmislerdir. Parklarda yer alan oyun, spor,
dinlenme vb. alanlarda bulunan donati elemanlarinin
materyallerinin seciminde slrdirulebilirlik yaklasimlar géz
ardr edilmistir. Yalnizca ahsap oturma alanlari ve oyun
gruplari dogal materyal olarak degerlendirilirken, ener;ji
verimliligi konusunda ise semt parklarinin birkacinda gilines
enerjili aydinlatma elemanlarinin kullanildigr  gorilmustar.
Alanlarin yapisal ve bitkisel tasariminda ¢evresel faktorlerin
dikkate alinmalari hususunda 6zellikle tarihi dokuya sahip,
imara acilan mahallelerde yer alan semt parklarinda tasarim
asamasinda alanin iklim kosullarinin dikkate alindigl drenaj
problemlerinin ¢dzuldiglu gozlemlenmistir. Diger mahalle
kategorilerde yer alan parklar icin ayni durum soz konusu
degildir. Ayni sekilde alanin topografik ozelliklerine gore
tasarim yapilmasina semt parklarinda daha fazla dikkat
edildigi, gecirimli zeminler olusturularak drenaj sorunlarinin
¢o6zUmlenmesinin diger kategorilerdeki parklara nazaran
yuksek oranda oldugu saptanmistir. Bitkisel tasarimda
mevcut vejetasyonun korundugu acik yesil alanlarin da
cogunlukla semt parklari oldugu tespit edilmistir.

e Toprak hazirhgl kategorisi icin belirlenen olgitler
degerlendirildiginde Tokat parklarinda kurakgll peyzaj
konseptine uygun olarak toprak hazirliginin yapilmadig
gorilmastir.  Ayrica kent genelinde vyapilan hicbir
bitkilendirme calismasinda toprak analizi ve analiz sonucuna
dayanan toprak iyilestirilmesi  yapilmadig, peyzaj
tasarimlarinin toprak tlrlne dair analizlere dayandirilarak
gerceklestirilmedigi tespit edilmistir.

e Kentteki parklar kurakcil peyzaj tasarim konseptine
uygun bitki tard secimi kriterleri acisindan
degerlendirildiginde,  bitkilendirme  tasarimi  yapilirken
yalnizca semt parklarinin tamaminda ve mahalle parklarinin
bazilarinda estetik kaygli glduldigl, tasarim butinlGgu
saglanmaya calisildigl saptanmistir. Bu durumun uzun
yillardir varligini strdiren mevcut bitkilerin korunmasiyla
ortaya ciktigl gorGlmustir. Ayrica il genelinde kullanilan
bitkilerin cogunlugu Tokat Kenti ve civarinin dogal ortlisinde
bulunan bitkilerdir. Parklarda kullanilan agaclar, callar ve
agacciklarin bylk bir bolimU kurakliga dayanikli tirlerden
secilmistir. Fakat bu bitkilerin parklarda kullaniimasi kurakelil
yaklasima uyum saglamak bilinciyle degil, dogal bitki
ortisinde vyer alan erisilmesi kolay ve maliyeti disik
olduklari igin secilmislerdir. Su istegi ayni olan bitkilerin
birlikte kullanimi damlama sulama sistemlerinin uygulandigi
parklar olan semt parklarinda gerceklesmis, birbirine yakin
su ihtiyaci olan bitkiler bir arada kullaniimis fakat alanlarin
tamami i¢in bitkilendirmede sulama ihtiyaclarina gore
zonlama stratejileri uygulanmamuistir. Ote yandan alanlarin
hicbirinde kurakliga dayanikh ¢im, yer ortlici ve mevsimlik

ciceklerin  kullanilmadigl, acik vyesil alanlarda malg
kullanimina hicbir kategoride yer verilmedigi goérialmustar.
Bu durum ise kurakhga dayanikli agac ve cali tlrlerinin
kullaniminin kurakgil tasarim ilkelerini gdz 6nlne alarak
yapiimadiginin gostergesidir.

¢ Kent merkezinde bulunan 6zellikle blylk yiz 6lcimine
sahip parklarda genis ¢im alanlar tercih edilmistir. Su
tasarrufunu artirmak amaciyla alinmasi gereken énlemlere
¢im alanlarin olusturulmasi ve bakimi slreglerinde yer
verilmemis, kurakhga dayanikli  ¢im  tdrleri  tercih
edilmemistir. Ayrica parklardaki ¢im alanlar sulamanin
efektif yapilabilecegi ve su tiketimini en aza indirmeye
imkan saglayacak formlarda tasarlanmamislardir.

e Kurakgll konsept iceriginde yer alan etkin sulama
stratejilerini esas alarak hazirlanan olgltlerle parklarin
degerlendirilmesi sonucunda, alanlarin su ihtiyacinin
karsilanmasinda tasarrufu dogrudan saglayacak yontemler
olan etkin sulama sistemlerinin kullaniminin yalnizca semt
parklarinda mevcut oldugu gorilmastir. Alan ylzeyi kigik
olan cep parklarinda manuel sulama yapilirken mahalle
parklarinda yagmurlama sulama semt parklarinda ise hem
yagmurlama hem damlama sulama sistemlerine yer verildigi
ortaya cikmistir. Tokat Kent merkezinde irmak ve dere
yataklari bulunmaktadir. Buna ragmen sulama sistemlerinin
hicbirinde akarsular alternatif sulama kaynag olarak
kullanilmamis, tim sistemler sebeke suyuna
baglanmislardir. Ayrica parklarda yagmur suyunu toplayacak
dizeneklere yer verilmemistir.

e Kurakell peyzaj tasariminin énemli ilkelerinden olan ve su
tiketimini azaltmayl ve vylzey gecirgenligini artirmayi
hedefleyen malg kullanimina Tokat’ta bulunan hicbir parkta
rastlanmamistir.

e Parklarin  tamaminda vyapilan bakim uygulamalari
incelendiginde ise kent merkezinde olan ve kullanic
yogunlugunun bulundugu parklarda donati elemanlarinin
temizligi ve yenilenmesi, bitki unsurlarinin budanmasi ve
glbrelenmesi  gibi  faaliyetlerin  belediye calisanlari
tarafindan yUrataldugu fakat bu faaliyetlerin
yurutilmesinde ekolojik yaklagsimlarin ve sirddrulebilirlik
stratejilerinin dikkate alinmadig tespit edilmistir.

Kentteki yesil alanlarin mevcut durumlari ele alindiginda
yesil alanlar Uzerinde yetkili kurum olan il belediyesince su
tasarrufu yapmaya yonelik adimlarin atimadigi, kurakgil
peyzaj ilkelerine uygun planlama, tasarim, uygulama ve
yonetim  stratejilerinin  yerel yonetimin  kentsel
politikalarinda yer almadigl ortaya ¢ikmistir. Her ne kadar
bitkilendirme tasariminin ve sulama yontemlerinin kurakgil
konsepte uygun oldugu nadir semt parki 6rnekleri gorilmus
olsa da bu durumun kent parklarinin  planlanmasi,
tasarlanmasi ve bakimindan sorumlu olan yerel belediye
otoriteleri tarafindan bilingli olarak hayata gecirilmedigi
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gorilmustir. Ote yandan Tokat Kenti’'nin cografi, ekolojik ve
mikro-iklimsel kosullari g6z 6ninde bulunduruldugunda
yesil alanlarin efektif yonetimi kentsel sirdurulebilirligin
saglanmasi icin faydali olacaktir. Kentteki yesil alanlarin
planlanmasi, tasarlanmasi ve yonetimine ekolojiyi 6nceleyen
yaklasimlar adapte edildiginde kent yasaminda ekolojik,
sosyal ve ekonomik yonden gelismeler gorilecektir. Kentteki
aclk-yesil alanlar her ne kadar yapisal ve bitkisel tasarim
batinlUgl acisindan yetersiz gorilse de ekolojiyi 6nceleyen
stratejik planlama ve yodnetim yaklasimlari uygulandiginda
alanlarin dénustirilebilir nitelikte oldugu saptanmistir. |l
belediyesinin ozellikle kurakcil peyzaj tasarimi konseptine
uygun ilkeleri kent yonetimine yansitarak mevcut vyesil
alanlari donlstirmesi ve yeni vyesil alanlar olusturmasi
kentteki su tuketimini, karbon salinimini ve hava Kkirliligini
belirgin dlclide azalmaya yardimci olacaktir.

iklim  krizi etkilerinin kentlerde gérilmeye basladigi
glinimuzde, kentsel acik yesil alanlarin ekolojik islevleri iklim
degisikligi ile miucadelede biyuk bir koz olarak kullanilabilir.
Bu nedenle agik-yesil alanlarin planlanmasi, tasarlanmasi ve
yonetiminde alanlarin  sundugu ekosistem  servisleri
kapasitesini en ylksek dlizeye cikaracak stratejiler
gelistirilmelidir. Su kaynaklarinin risk altinda olmasi ve
kurakhk ihtimalinin giinden giine artmasi sebebiyle kurakgll
peyzaj tasarimi yaklasiminin kentsel alanlardaki su dénglsu
ve su tasarrufuna katki saglayacagi yadsinamaz bir gercektir.
Bahsedilen gerekgelerle, tim vyerel ydnetimlerin peyzaj
planlama ve tasariminda kurakcil konsepte uygun
yaklasimlari benimsemesi ve uygulamaya gecirmesi kent
ekosistemini iyilestirmek icin yapilan calismalarda bir
secenek degil gereklilik niteligindedir.
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Trabzon, Turkiye Bu galismada, Kuzgun Barajindan yakalanan Squalius semae kas dokusundaki yag asidi profili,

gaz kromatografisi kullanilarak belirlenmistir. Calisma sonucunda, 9 doymus yag asidi (SFA), 10
tekli doymamis yag asidi (MUFA) ve 7 ¢coklu doymamis yag asidini (PUFA) iceren toplam 26 yag
asidi tespit edilmistir. Sonuglarimiz kas dokusundaki ¢oklu doymamis yag asitlerinin (PUFA)
L o (%46,49) doymus yag asitlerine (SFA) gore daha yiiksek oranda bulundugunu gostermistir ve
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C20:5 n-3) (%12,18) ana ¢oklu doymamis yag asidi olarak belirlenmistir. Sonug olarak, S. semae
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ABSTRACT

In this study, the fatty acid profile in Squalius semae muscle tissue captured from Kuzgun
Dam was determined using gas chromatography. As a result of the study, a total of 26 fatty
acids were identified, including 9 saturated fatty acids (SFA), 10 monounsaturated fatty acids
(MUFA) and 7 polyunsaturated fatty acids (PUFA). Our results showed that polyunsaturated
fatty acids (PUFA) (46.49%) were found in higher proportion than saturated fatty acids (SFA)
in muscle tissue, followed by MUFAs (28.01%) and SFAs (25.5%). Palmitic acid (C16:0)
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Giris

Baliklar, yiksek protein, vitamin ve minerallerin degerli bir
kaynagl olmasinin yani sira esansiyel linoleik ve linolenik yag
asitlerinin benzersiz ve zengin bir kaynagl olarak kabul
edilmektedir (Mendivil, 2021; Nava vd., 2023). Deniz
baliklarinin yag asitleri hakkinda énemli bilgiler mevcut olsa
da (Ackman, 1967; Murillo vd., 2014), tath su baliklarinin
lipid icerigi ve yag asidi kompozisyonu hakkindaki bilgiler
sinirli kalmaktadir (Gladyshev vd., 2022).

Baliklarda yag asidi analizleri, yaygin olarak farkli amaglarla
yapilmaktadir. Bazi ¢alismalar, tatli su baliklarini deniz suyu
baliklarina karsi, dogal ortamdaki baliklari kilttr ortamindaki
orneklere karsi veya daha soguk ve daha sicak balik habitat
kosullarini  ayirt etmek icin yag asidi bilesimine
odaklanmaktadir (Celik vd., 2005; Kaya vd., 2009; Han vd.,
2022). Veriler, tatli su baliklarinin deniz suyu 6rneklerinden
daha yilksek seviyelerde n-6 coklu doymamis yag asitleri
(PUFA'lar) ve daha dusik seviyelerde n-3 PUFA icerdigini,
bunun da daha dustk n-3/n-6 oranlarina yol actigini
desteklemektedir (Ozogul vd., 2007; Li vd., 2011).

Balik tlketimi, n-3 coklu doymamis yag asitleri (n-3 PUFA)
tketimi ile iliskilendirilmistir ve fetal gelisimden kanserin
onlenmesine kadar ¢esitli faydali etkilere sahiptir (Connor,
2000). n-3 PUFA'lar insan sagligina cesitli faydalar
saglamaktadir (Navarro-Garcia vd., 2004; Le vd., 2007). Bu
PUFA'lar belirli organlarin gelisimi ve islevi icin gereklidir
(Bergé ve Barnathan, 2005). insandaki koroner arter
hastaliginin 6nlenmesinde faydali olabilirler (Mozaffarian
vd., 2005; Wardve Singh, 2005) ve inflamatuar durumlari,
aritmileri, hipertansiyonu ve triasilgliserolemiyi,
aterosklerozu ve otoimmun bozukluklari énledikleri kabul
edilmistir (Mnari vd., 2007).

Squalius semae, Cyprinidae familyasinda yer alan, serin, hizli
akan, tabani cakilli sularda yasayan bir baliktir ve Turkiye'nin
Sirli, Toprakkale ve Serceme dereleri (Karasu Cayi'nin
kollari), PuUlimir Cayr ve Murat Nehri'nden (Firat'in
kuzeydogu drenaji) Turan vd. (2017) tarafindan yeni bir tr
olarak tanimlanmistir. Bildigimiz kadariyla bu calisma, S.
semae'nin yag asitleri profilini ortaya koyan ilk calismadir. Bu
baglamda calismanin amaci, Kuzgun Baraji'ndan avlanan S.
semae'nin yag asidi kompozisyonunu belirlemektir.

Yontem

S. semae (n=15) 6rnekleri Kuzgun Baraji (Erzurum)’'ndan
elektrosokla yakalanmistir. Calisma protokold Munzur
Universitesi Hayvan Arastirmalari Yerel Etik Kurulu
(Protokol no: 36-01, 06.03.2024) tarafindan onaylanmistir.
Yakalanan balik 6rnekleri, ayni giin laboratuvara getirilmis
ve her bir numunenin dorsal bélgelerinden yaklasik 5 gram
yenilebilir kas dokusu alinmistir. Alinan bu dokular, plastik

tiplere vyerlestirilerek analiz edilene kadar -20 2C'de
muhafaza edilmistir.

Ornekler analizler icin homojenize edilmis ve yag asidi
profilini elde etmek amaciyla, kas orneklerinin lipit
ekstraksiyonu Hara ve Radin'in (1978) acikladigl yonteme
gore vyapimistir. Tlplerdeki yag asidi metil esterlerinin
ekstraksiyonu, hekzan kullanilarak gerceklestirilmis ve
KHCOs (%2), faz ayrimiigin ilave edilmistir. Hekzan fazinin bir
nitrojen akisiyla buharlastiriimasindan sonra, lipit ekstrakti
heptan iginde ¢6zliImis ve daha sonra 2 ml'lik numune alma
siselerine bolunmustir (Christie, 1992). Gaz kromatografisi
(Shimadzu GC 17) FAME'lerin belirlenmesinde kullaniimistir.
Numuneler, FAME'leri ayirmak icin Rtx® 2330 GC kolonu (30
m, 0,25 mm ID, 0,25 um df) ile donatimis gaz
kromatografisine enjekte edilmistir. Kolonun sicakligi 148—
218°C'de sabitlenmis, kolon enjeksiyonunun calisma
kosullari su sekildeydi: enjektor ve dedektorin sicakliklar
siraslyla 240 ve 280°C ayarlanmistir. Baslangic etiv sicaklig)
1 dakika stireyle 148°C'de programlanmis ve 5°C/dakika hizla
200 °C'ye, 4 °C/dakika hizla 200 °C'ye ve son olarak 218 °C'ye
cikarilmistir.  Numunelerin yag asidi analizi 6ncesinde
standart yag asitleri metil ester karisimindan (Supelco® 37
Component FAME Mix) koruyucu yapidaki yag asitlerinin
yerleri belirlenmistir. Daha sonra sterilizasyon analizleri
yapilmistir. Shimadzu GC 2010 Plus, GC Solution isletim
programiyla cihaz calistirilarak numune ve standartlarin
analizleri yapilmistir. Hesaplama Lab Solution 5.67 (Kyoto
Japan) programiyla yapilmistir.

Veriler, ortalamazstandart sapma (SD) olarak sunulmustur.
XLSTAT vyazilimi (2015.5 sdrimd) ile temel bilesen analizi
(PCA) uygulanarak veri gorsellestirmesi ve yorumlamasi
yapilmistir.

Bulgular

Tablo 1'de baliklarin kas dokularindaki yag asidi profili
sunulmustur. Sekil 1, S. semae’nin kas dokularindaki yag
asidi profilinin alan grafigini gostermektedir. Toplam 9 SFA
[laurik asit (C12:0), miristik asit (C14:0), pentadekanoik asit
(C15:0), palmitik asit (C16:0), margarinik asit (C17:0), stearik
asit (C18:0), heneikosanoik asit (C21:0), behenik asit (C22:0),
lignocerik asit (C24:0)] kas dokularinda tespit edilmistir.
PUFA'larin icerigi (%46,49) en yiksek konsantrasyona
ulasmis, bunu MUFA'lar (%28,01) ve SFA'lar (%25,5)
izlemistir. C16:0 major SFA, C18:1 n-9 major MUFA ve C22:6
n—3 major PUFA olarak belirlenmistir.

Sekil 2, PC1 (birinci temel bilesen: %17,56) ve PC2'nin (ikinci
temel bilesenler: %68,61) kimdulatif olarak varyansin
%86,17'ini acikladigini gostermektedir. C17:1, C18:1 n-9t,
C20:5n-3, C22:5 n-3ve C22:6 n-3'lin kas dokusu icin negatif
skorlari vardir. PC1, C12:0, C14:0, C14:1, C17:0, C18:1 n-9c,
C18:1 n-11 ve C24:1 degiskenleriyle pozitif korelasyon
gostermistir.
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Tablo 1.

Squalius semae’nin  kas dokusundaki yag asidi

kompozisyonu (%).

Yag asitleri Kas
SFA (Doymus Yag Asiti)
C12:0 (Laurik asit) 0,23+0,56
C14:0 (Miristik asit) 1,060,90
C15:0 (Pentadekanoik asit) 0,22+0,03
C16:0 (Palmitik asit) 14,84+7,63
C17:0 (Margarinik asit 0,57+0,13
C18:0 (Stearik asit) 7,22+1,79
C21:0 (Heneikosanoik asit) 0,82+0,12
C22:0 (Behenik asit) 0,28+0,24
C24:0 (Lignocerik asit) 0,26%0,03
MUFA (Tekli Doymamis Yag Asiti)
C14:1 (Miristoleik asit) 0,13+0,05
C15:1 (Pentadekenoik asit) 1,2240,70
C16:1 n-7 (Palmitoleik asit) 4,95+1,53
C17:1 (Heptadekenoik asit) 0,38+0,30
C18:1 n-9c (Oleik asit 13,63+13,27
C18:1n-9t (Elaidik Asit) 6,32+4,97
C18:1 n-11 (Vaccenik asit) 0,66%1,12
C20:1 (Eikosanoik asit) 0,45+0,51
C22:1 n-9 (Erusik asit) 0,0940,21
C24:1 (Nervonik asit) 0,18+0,16
PUFA (Coklu Doymamis Yag Asiti)
C18:2 n-6 (cis-Linoleik asit) 6,75+6,04
C18:3 n-3 (a-Linolenik asit) 3,33+1,09
C18:3 n-6 (y-Linolenik asit) 0,06%0,14
C20:4 n-6 (Arasidonik asit) 5,01+2,15
C20:5 n-3 (Eikosapentaenoik asit) 12,1845,15
C22:5 n-3 (Dokosapentaenoik asit) 3,35+1,67
C22:6 n-3 (Dokosaheksaenoik asit) 15,81+8,53
2SFA 25,5
IMUFA 28,01
2ZPUFA 46,49
In-3 34,67
2n-6 11,82
n-3/ n-6 2,93

I ‘

EA mB mC mC
ED EE EF HG
EH ml m) mK - —

EL mM mN mO
0 mP R mS
S mT muU =V

1
4 P

S. semae'nin kas yag asidi bilesiminin (%) alan grafigi. A
(C12:0), B (C14:0), C(C14:1), ¢ (C15.0), D (C15:1), E (C16:0),
F(C16:1n-7), G (C17:0), H (C17:1), | (C18:0), J (C18:1 n-9t),
K (C18:1 n-9c), L (C18:1 n-11), M (C18:2 n-6), N (C18:3 n-6),
0 (C18:3 n3), 0 (C20:1), P (C21:0), R (C22:0), S (C20:4 n-6) S
(C22:1 n-9), T (C20:5 n-3), U (C24:0), V (C24:1), Y (22:5 n-3),
Z(C22:6 n-3).
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Variables (axes F1 and F2: 86,18 %)
1 v
0,75
0,5
g 0
8
~ 0
2
o 25 H
0,5
0,75
-1
-1 075 05 -025 0 025 05 075 1
F1 (68,61 %)
| e Active variables |
Sekil 2.

Squalius semae tiriinin yad asitlerinin Temel Bilesen
Analizinden elde edilen sonug (A) ve yiiklerin (B) gésterimi. A
(C12:0), B (C14.0), C(C14:1), € (C15.0), D (C15:1), E (C16:0),
F(C16:1n-7), G(C17:0), H(C17:1),1(C18:0), J(C18:1 n-9t), K
(C18:1 n-9c), L (C18:1 n-11), M (C18:2 n-6), N (C18:3 n-6), O
(C18:3 n-3), O (C20:1), P (C21:0), R (C22:0), S (C20:4 n-6) S
(C22:1 n-9), T (C20:5 n-3), U (C24:0), V (C24:1), Y (C22:5 n-
3), Z(C22:6 n-3).
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Tartisma

Calismadan elde edilen veriler, doymus yag asitlerinin toplam
tekli doymamis vyag asitlerinden daha dusik oldugu
belirlenmistir. Palmitik asit, S. semae icin %14,84 oraninda
birincil doymus yag asidi, stearik asit (C18:0) ise ikinci ana
doymus yag asidi (%7,22) olarak belirlenmistir. Onceki
calismalarda, diger balik tirleri icin de benzer sonuclar rapor
edilmistir (Rahman vd., 1995; Celik vd., 2005; Giler vd., 2008;
Gorgln ve Akpinar, 2017; Kalyoncu ve Abuoglu, 2017).

Bu calismada, PUFA icerigi (%46,49), MUFA (%28,01) ve
SFA'dan (%25,5) daha yiksek bulunmustur. Benzer sekilde,
inan vd. (2019) PUFA icerigini (%32,02-38,90), MUFA (29,85-
35,40) ve SFA'dan (27,10-31,23) daha yuksek oldugunu
bildirmislerdir. Ates (2013), Yukari Sakarya Nehri'nden
yakalanan S. pursakensis'te daha ylksek oranda PUFA
bulmustur. Kacar ve Bashan (2016) ayrica Atatlrk Baraji'ndan
Carassius gibelio, Carassius auratus, Liza abu, Chalcalburnus
mossulensis ve Chondrostoma regium'da daha ylksek PUFA
icerigi bulundugunu, buna karsin Aspius vorax, Carasso
barbusluteus, Acanthobrama marmid, Cyprinion
macrostomum ve Capoeta trutta'da MUFA miktarinin daha
yuksek oldugunu bildirmistir. Ancak Rahman vd. (1995),
ozellikle tropik sularda yasayan bircok tatli su baligi tlrinde
MUFA iceriginin SFA ve PUFA'dan daha ylksek oldugunu
bulmuslardir.

Oleik asit (%13,63), S. semae turinde ana tekli doymamis yag
asidi (MUFA) olarak tanimlanmistir ve ikinci baskin MUFA'nin
elaidik asit (C18:1 n-9t) (%6,32) oldugu belirlenmistir. Benzer
sekilde Guler vd. (2007), Turkiye'de tatl suda yasayan Sander
lucioperca kas dokusundaki ana MUFA'nin C18:1 n-9
oldugunu bulmuslardir. Akpinar vd. (2009)'a gore, erkek ve
disi Salmo trutta macrostigma'nin kasinda (%22,4-22,1)
bulunan baslica tekli doymamis yag asidi oleik asittir. Kizmaz
vd. (2021), Alburnus tarichi tirinin kas dokusundaki ana
MUFA'nin  C18:1 n-9 oldugunu bildirmislerdir. Yuksek
dizeyde oleik asidin tatli su balik yaglarinin karakteristik bir
ozelligi oldugu rapor edilmistir (Andrade vd., 1995; Bayar vd.,
2021). Ayrica, oleik asidin (C18:1 n-9) dogal Greme, gonadal
olgunlasma ve embriyonik slreclerdeki dnemi dnceki
calismalarla vurgulanmistir (Perez vd., 2007; Quir'os-Pozo
vd., 2023).

Bu calisma, DHA'nin (22:6 n-3) S. semae tlrinin kas
lipitlerinde baskin PUFA oldugunu gostermistir. EPA ve DHA
ylzdeleri sirasiyla %12,18 ve %15,81 idi. Bu nedenle, iyi bir
EPA ve DHA kaynagidir. Inhamuns ve Franco (2008), orta
Amazonya'daki iki tatli su baligi tirinde (Hypophthalmus sp.
ve Cichla sp.) EPA ve DHA'yi belirlemistir. Arastirmacilar, tatli
su tlrlerinde nispeten yliksek miktarda DHA bulundugunu
bildirmislerdir. Gokge vd. (2004), insan beslenmesinde hayati
bir role sahip olan EPA ve DHA'ninSoleasolea'daki
ylzdelerinin sirasiyla 3,36-4,26 ve 16,8-20,2 oldugunu

bildirmislerdir. inan vd. (2019) Squalius pursakensis tiiriinde
EPA ve DHA'yI daha ylksek oranda bulmuslardir. Ates (2013)
de Yukari Sakarya Nehri'nden yakalanan S. pursakensis'in EPA
ve DHA oranlarinin daha ylksek oldugunu bulmustur. Ates
(2013)'in elde ettigi verilere gore EPA orani %6,59 ile
%15,469 arasinda, DHA orani ise %20,534 ile %25,604
arasinda degismektedir. Tropikal sularda tatli su balik
turlerinde EPA ve DHA oranlari %2'nin altinda bildirmislerdir
(Rahman vd., 1995). EPA, insan diyeti icin n3 serisinin en
dnemliyag asididir (Chen vd., 1995). Ote yandan DHA, baligin
saglik degerini arttirdig! icin esansiyel bir yag asidi olarak
EPA'dan daha etkili kabul edilmektedir (Benguendouz ve ark.
2017). Balik kasindaki EPA ve DHA gibi PUFA'larin ylizdeleri
diyete baghdir (Sargent, 1997). Beslenme uzmanlari, n-6/n-3
oraninin 5:1 olmasi gerektigine ve gidalara n-3 PUFA'larin
eklenmesinin beslenmeyi iyilestirebilecegine ve hastaliklarin
onlenmesine yardimci olabilecegine inanmaktadir. Gunlik
alim icin EPA ve DHA miktarlarinin 200-1000 mg araliginda
oldugu o6ne sirtlmistir (Inhamuns ve Franco, 2008).
Baliklardaki yag asidi bilesimi, avlandigi yere gore degisiklik
gosterebilmekte ve c¢evresel ve cografi kosullardan
etkilenebilmektedir (Saito vd., 1997). Ayrica, daha oOnce
bildirildigi gibi, EPA, DHA ve DPA gibi uzun zincirli ¢oklu
doymamis omega-3 yag asitleri (PUFA'lar), degerli biyolojik
kaynaklar olarak mikroalgler tarafindan ¢nemli miktarlarda
Uretilmektedir (Gladyshev vd., 2012; Velichka vd., 2023;
Karrar vd., 2023; Chaudhary ve Singh, 2024). Yukarida
bahsedildigi gibi EPA ve DHA'nin yiksek varlig, Gurbiz vd.
(2004) ve Saler ve Selamoglu (2020)'nun raporlari
dogrultusunda Kuzgun Baraji'nda EPA ve DHA {reten
fitoplankton ve Chlorophyta, Dinophyta, Rotifera, Cladocera
ve Copepoda gibi zooplanktonlarin bollugu ile aciklanabilir. Ek
olarak, EPA'nin yiksek varligl, bentik omurgasizlarin daha
yuksek alimiyla iliskilendirilebilir (Heissenberger vd., 2010;
Sushchik vd., 2017; Velichka vd., 2023).

Tatli su baliklari normalde n-6 PUFA icerirken; deniz baliklari,
Ozellikle DHA ve EPA olmak Uzere n-3 yag asitleri agisindan
zengindir (Wang, 1990). Bu calismada toplam n-6 PUFA
dizeyi (%11,82), toplam n-3 yag asitlerinden (%34,67) daha
dasUk oldugu belirlenmistir. Bu yag asitlerinde arasidonik asit
(%5,01) duzeyi oldukca dnemlidir. Arasidonik asit, kan pihti
olusumunu ve bunun yara iyilesmesi sirasinda endotelyal
dokuya  baglanmasini  etkileyen  prostaglandin  ve
tromboksanin  6nclstdir (Bowman ve Rand, 1980).
incelenen dokularin n-6 PUFA fraksiyonlarinda C18:3 n-6'nin
disiik oldugu goérilmustir. Calismamizda, Ozogul vd. (2007)
tarafindan tatli su baliklari olan Cyprinus carpio, Siluris glanis,
Tinca tinca, Rutilus frisi, Sander lucioperca tiirlerinde ve Bayar
vd. (2021) tarafindan Scardinius  erythrophthalmus
(kizilkanat) ve Anguilla anguilla (yilan baligl) sonuclarina
benzer olarak toplam n-3 PUFA yizdelerinin n-6 PUFA
yuzdelerinden daha yiksek oldugu belirlenmistir.
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n-3/n-6 orani, balik yaglarinin besin degerini karsilastirmak
icin iyi bir indekstir (Pigott ve Tucker, 1990). Bu calismada
veriler n-3/n-6 oranimin 2,93 oldugunu gostermektedir.
Plazma lipitlerini azaltarak koroner kalp hastaligini 6nlemeye
yardimci olmak ve kanser riskini azaltmak igin diyette insan
diyetindeki n-3/n-6 yag asidi oraninin artmasi 6nemlidir
(Kinsella vd., 1990). iskandinavya, Hollanda ve Japonya'da
yapilan arastirmalar, haftada yaklasik iki kez balk yiyen
kisilerin (toplam haftalik alim 240 gram), nadiren balik yiyen
kisilere gore kalp krizi riskinin daha dlstk oldugunu
gbstermistir (Wardlaw vd., 1992). Guler vd. (2007) n-3/n-6
yag asitlerinin oraninin ilkbaharda 1,49, sonbaharda 1,45,
kisin 1,22 oldugunu ve en distk degerin (0,72) yaz aylarinda
Sanderlucioperca'da oldugunu belirlemislerdir. Tath su bahgi
Sander lucioperca'da n-6 yag asitlerinin yiksek olmasi yaz
aylarinda n-3/n-6 oranini disirmustir. Kalyoncu vd. (2009)
Vimbavimbatenella tirinde n-3/n-6 oraninin ilkkbaharda 1,4,
yazin 1,5, sonbaharda 1,2 ve kisin 1,4 oldugunu
gostermektedir. Calismamiz S. semae icin yiuksek n-3/n-6
orani nedeniyle insan tiketimi icin besin degeri ylksek bir
tatli su baligi tird oldugunu ortaya koymustur.

Degiskenler arasindaki iliskiler temel bilesenler analizi (PCA)
kullanilarak degerlendirilmistir. Bu ¢alismadaki veriler,
C12:0, C14:0, C14:1, C17:0, C18:1 n9c, C18:1 n11 ve C24:1
arasinda gicla bir sekilde iliskili oldugunu gostermistir. Bu
degiskenler C17:1, C18:1 n9t, C20:5 n-3, C22:5 n3ve C22:6
n3ile negatif korelasyon gostermistir.

Sonug ve Oneriler

Sonuc olarak, bu calisma, Kuzgun Baraji'ndan elde edilen S.
semae’nin, EPA, DHA seviyeleri ve n-3/n-6 orani dikkate
alindiginda insan beslenmesinde arzu edilen bir 6g8e
oldugunu gostermistir. Baligin iyi bir n-3 yag asidi kaynagi
oldugu belirlenmistir.
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Corum ili Kiiclikbas Hayvan Yetistiriciliginin Yapisal Ozellikleri

Hacer TUFEKCI *
Basak OZTEN 2 ABSTRACT

The aim of the study is to determine the structural characteristics of sheep and goat farm in Corum
province, the problems faced by breeders and to offer solutions to these problems. The material for
the study consisted of data obtained through personal interviews in 140 sheep and goat farms in the
districts of Corum province. In the study, it was determined that the breeders were mostly between
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2: Yozgat Bozok University, Institute 41-50 years old, their education level was secondary school (55.7%), the number of family members
of Graduate Education, Yozgat, was 3-4 and their experience in the profession was 21-30 years. In the study, it was determined that
Tlrkiye females were used for breeding for 4-5 years and males for 3 years. It was determined that animal

records were generally not kept on the farm and the need for shepherds in the family was met from
the family (64.3%). In conclusion in addition to the problems of marketing and insufficient pastures,
breeders also lack knowledge about cultivation and health protection and the potential in the region
is not adequately reflected in production. In order to overcome these problems, it is necessary to
increase and continue the support for the development of sheep and goat husbandry, improve
health protection and social rights and encourage young people in particular.
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Bu c¢alismanin amaci, Corum ilinde kiiglikbas hayvan vyetistiriciligi yapan isletmelerin mevcut
yapisal durumlarini, sorunlarini belirleyerek gelistirme olanaklari ve ¢6ziim 6nerileri sunmaktir.
Calismanin  materyalini, Corum iline bagl ilgelerde bulunan 140 kiglkbas hayvancilik
isletmesinde yapilan anketlerden elde edilen veriler olusturmustur. Calismada yetistiricilerin
¢ogunlukla 41-50 yas arliginda, egitim durumlarinin ortaokul, aile birey sayisi 3-4 ve bu isteki
deneyimlerinin 21-30 yil oldugu belirlenmistir. Yapilan ¢alismada damizlik olarak disi hayvanlarin
4-5 yil erkek hayvanlarin ise 3 yil kullanim siresi oldugu belirlenmistir Genel olarak isletmede
hayvan kayitlarini tutulmadigi, coban ihtiyacinin ise aile icinden (%64,3) saglandigi belirlenmistir.
Sonug olarak calismanin yapildigi isletmelerde karsilasilan sorunlarin basinda yem ve iscilik
giderlerinin fazla olmasi gelirken sirasi ile en ¢ok karsilasilan problemler Griinlerin degeri fiyatina
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Introduction

Animal husbandry has significant potential in the national
economy. This branch of production is important for the
adequate and balanced nutrition of people, the satisfaction
of their physiological needs and the acquisition of the
capital required for economic development (Yildiz &
Akgiin, 2021). Within livestock production, small ruminant
husbandry plays an important socio-economic and
environmental role worldwide (Simdes et al., 2021). Sheep
and goat farming is often characterized by low productivity
per animal and per area, using mainly marginal land that is
not suitable for crop cultivation. This branch of production
has a positive impact on local socio-economic activities,
plays an important role in the maintenance of rural
communities and produces unique, valuable foods such as
red meat or cheese (de Rancourt et al., 2006; Bertolozzi-
Caredio et al., 2021; Teixeira et al., 2020). However, these
systems are under considerable pressure as they are
characterised by low labour availability, traditionally low
productivity and often poor economic profitability
(Bertolozzi-Caredio et al., 2021; Wishart, 2019).

Our country's climate, land suitability, natural conditions
such as soil structure and vegetation, economic and

husbandry in Corum province, the general characteristics
of the farms, flock management practices, housing
characteristics, health protection practices and the general
problems of the farms. In this way, a contribution should
be made to solve the problems by determining the current
situation of breeders for the sustainability of sheep and
goat husbandry in Corum province.

Methods
Material

Permission to conduct the study was obtained with the
decision of the Yozgat Bozok University Social and Human
Sciences Ethics Committee dated 28/06/2024 and numbered
15/02. The material of the study consisted of the data obtained
from face-to-face questionnaires in 140 sheep and goat farms
located in the districts of Corum province. Questionnaire
guestions were prepared to determine the socio-demographic
status of the breeders and general characteristics of the farms,
herd management practices, shelter characteristics, health
protection practices, general problems of the farms and
expectations of the breeders.

Table 1.
Number of small ruminants in Corum province by districts

agricultural structure and traditions are very suitable for Districts Sheep Goat Total
widespread small ruminant husbandry and it has an Alaca 16,087 686 16,773
important place in animal husbandry (Karaca et al., 2003). Bayat 10,263 1,848 12,111
Corum province, which is located in the interior of the Bogazkale 813 462 1,275
Central Black Sea region, is at the transition to the Central Dodurga 1,904 1,356 3,260
Anatolian climate and ranks twentieth in Turkey with its Iskilip 6,057 6,183 12,240
current area (12,820 km?). When the land use in Corum Kargi 11,096 5,959 17,055
province is analyzed, 43% of the total area is agricultural Lagin 6,286 3,486 9,772
land, 35% is forest and heath and 17% is other parts Mecitoz( 11,625 4,281 15,906
(Anonymous, 2023). This situation shows that Corum Merkez 50,593 13,387 63,980
province has a natural potential for agriculture and Oguzlar 297 269 566
livestock farming. When Table 1 and Figure 1 are analysed, Ortakoy 3,065 2,456 5,521
according to the latest data, there are 201,858 sheep and Osmancik 26,451 9,337 35,783
62,955 goats in Corum province and a total of 264,813 Sungurlu 50,328 9,444 59,772
small ruminant (TUIK, 2024). The aim of this study was to Ugurludag 6,993 3,801 10,794
determine the socio-demographic status of sheep and goat Total 201,858 62,955 264,813
350.000 B = S 5 S S =
300.000 9 S 3 2 2 3 = 2 < 2 3
o 0 = R o 2 N e ~ ~ ™ ™ ~
250.000 % =) in 3 S S S
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Figure 1.

Number of small ruminants in Corum province between 2010-2023
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Method

A stratified random sampling method was used to
determine the number of farms in the study (Yamane,
2001). The IBM SPSS v24 programme was used to analyse
the research data (SPSS, 2016). With a confidence interval
of 95% and a margin of error of 0.05, the sample size was
calculated to 140 using the following formula. In the
formula; n: number of samples, N: number of enterprises in
the population, Nh: number of enterprises in the h-th
stratum, Sh: variance of the h-th stratum, d: Permissible
margin of error from the mean value of the population, z:
value in the diagram of the standard normal distribution
corresponding to the margin of error.

~ (3 Nh x Sh)?
™ = N2 x DZ + 3,(Nh x Sh?)

D? = d2/z?

Results and Discussion

Socio-demographic status of breeders and general
characteristics of farms

Sheep and goat husbandry is one of the most important
sources of income influencing the economic prosperity of
rural communities. The socio-demographic characteristics
of the breeders are one of the factors that directly influence
production as in other areas. It was found that the breeders
who participated in the survey were mostly between 41-50
years old (47.9%), their educational status was at the
secondary level (55.7%), the number of family members was
3-4 (50%) and their experience in this business was 21-30
years (37.1%) (Table 2). The producer age values
determined in this study are similar to the average age of
producers in different regions (Aydin & Keskin, 2018; Bakir
& Mikail, 2019; Demir & Tuncer, 2022; Tufekci & Olfaz,
2015). In their study, Demir and Tuncer (2022) reported that
the owners of small ruminant breeding farms are mostly
middle-aged and some management experience is required.
The results on the professional experience of breeders are
similar to the values reported by Demir and Tuncer (2022)
and Sahin (2019). The results on education level were higher
than the results of Sahin (2019) in Tokat province, Acibuca
and Budak (2021) in Mardin province, Aydin and Keskin
(2018) in Mugla province. Gurer and Ulutas (2021) reported
in their study that the probability of breeders continuing
sheep breeding increased 1.51 times with increasing
education level. Similarly, Aktiurk et al. (2005) reported that
higher average education level is one of the factors that
increase organisation and that education level is a factor
that increases the use of formal news sources. Alassaf et al
(2011) reported that increasing the level of education of
farmers has a positive effect on the continuation of their
agricultural activities by increasing productivity and
profitability through better management of their farms. The

results of education level, which are in line with the existing
literature reports, could provide an advantage in improving
sheep and goat husbandry in the province.

Table 2.
Sociodemographic characteristics of the breeders

n % n %
Age Education status
31-40 17 12.1 Primaryschool graduate 36 25.7
41-50 68 age “ccondaryschool 78 557

graduate

51-60 45 32.2 High school graduate 22 15.7
61 andabove 10 7.1 University graduate 4 2.9
Professional experience  Number of households
5-10 g 57 12 44 314
11-20 31 221 34 70 500
21-30 52 371 o>/ 26 186
31-40 42 30.0 Reason for livestock production

40andabove 7 5.0 Contributiontoincome 11 7.9
Contribution to
income-habit-sole
source of income

129 921

The general characteristics of the farms are listed in Table 3.
Regarding the size of the herd, 26.4% of the breeders had
51-100 animals, 24.3% 101-150 animals, 22.1% 151-200
animals, 13.6% 0-50 animals, 10% 201-300 animals and 3.6%
301-400 animals. In addition to meeting their own needs, it
was found that the breeders were mainly engaged in
slaughtering, sacrifice and breeding production, that they
did not receive any support in starting the enterprise, that
their parents were the sources of information in breeding,
that the need for shepherd in the enterprise was met from
within the family (64.3%) and that the breeders also wanted
to continue their activities in animal husbandry.

The fact that subsistence, i.e. the needs of the family, is the
most important factor among the reasons for keeping sheep
and goats husbandry, and that it constitutes a large part of
the family's source of income, is an indication that farming
is practiced over many years. On the farms where the survey
was carried out, it is very important for sheep breeding that
the breeders continue this business as their father's
occupation and have been breeding for many years. The
farms are mostly dominated by a traditional production
system and breeding is carried out at a low profit. Various
seminars and courses on sheep and goat breeding should be
disseminated so that they reach producers everywhere in
rural areas. The breeders should be informed by the
relevant institutions about the breeding practices that are
suitable for today's conditions and that they need to know
in order to improve the profit rates of the farms.
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Table 3.
General characteristics of the farms

n % n %
Herd size Purpose of production
0-50 19 13.6 Own need 30 214
51-100 37 26.4 Butchery 20 143
101-150 34 24.3 Additional income 11 79
151-200 31 gp.q OWnneedbutchery- g 50,

sacrifice-breeding

201-300 14 10.0 Establishment of a enterprises
301-400 5 3.6 Ownmeans 98 70.0
Land ownership status Use of credit 42 30.0

The way of obtaining information

1071 on animal husbandry

Own land

Own-government
land
Membership to producer
organisation

120 85.7 Family 49 35.0

Family-internet- TV-
district directorates

125 89.3 Family-internet- TV- 14 10.0
15 10.7 Shepherd situation

77 55.0

Member

No membership

Continuing livestock

o Family workforce 90 64.3
activities

I will continue 120 85.7 Shepherd-seasonal 16 11.4

I will not continue 20 14.3 Shepherd-permanent 34 24.3

Herd Management Practices in Farms

In the sheep and goat husbandry farms where the study was
conducted, mostly female (85%) and male (89.3%) breeding
animals are obtained from their own herd (Table 4). These
results were similar to the results of Aydin and Keskin
(2018), Bilginturan (2008), Késeman et al. (2022), Tuney
Bebek and Keskin (2018), Tufekci (2020). In the study, it was
determined that female animals were mostly used for 4-5
years and male animals were used for 3 years. The findings
obtained are similar to those reported in the literature
(Aritunca & Karabacak, 2020; Ceyhan et al., 2015; Karakus &
Akkol, 2013; Tufekci, 2020). In addition, it was determined
that mostly (70%) no records were kept in the farms. In all
farms, keeping records is very important in order to increase
productivity, to obtain high income and thus to increase
profitability. The records to be kept contribute to the
determination of the current situation in the enterprises and
then to the correct planning of the future of the enterprises
(Erkan & Askin 2001; Késeman et al., 2022). Therefore, the
importance of record keeping should be adopted in
enterprises. In the study, the age at which the animals were
first used in breeding was determined as 12 months. Aydin
and Keskin (2018) reported that the age of first breeding was
generally 8-12 months in sheep and goat breeding. All of the
farms participating in the survey have Akkaraman and
Kangal Akkaraman sheep breeds and Kil goat breeds. In
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addition, all of the breeders stated that they give mother's
milk to the lambs and kids born and the average weaning
age is 4-6 months, milking is not done in the enterprises,
male and female lambs are not separated from each other,
and practices such as castration, tail cutting or horn blunting
are not performed in lambs and kids.

Table 4.
Herd management in the farms

n % n %

Breeding (female)

119 85.0 Own flock 125 89.3

Breeding (male)

Own flock

Livestock Livestock market - other
market - other 21 15.0 15 10.7

) enterprises
enterprises

Breeding period female Breeding period female (year)

(year) 2 40 28.6
2-3 63 45.0 3 77 55.0
4-5 77 55.0 4 23 16.4

Age at first breeding

female (month) Age at first breeding male (month)

12 117 83.6 12 80 57.1
15 20 14.3 15 47 33.6
18 3 2.1 18 13 9.3
Record !<eep|ng in the Most important income
enterprise
Yes 42 30.0 Meat production-sacrifice 50 35.7
No o3 700 oreeding:meat 90 643
production-sacrifice
. In the last 5 years, has the number
Shearing . .
of animals increased?
Yes-machine 120 85.7 Yes 91 65.0
Yes-scissors 20 14.3 No 49 35.0

Evaluation of wool Status of manure evaluation

In return for the

) 70 50.0 Plant production 88 62.9
shearing fee
By selling 37 26.4 Plant production - fuel 40 28.6
Evaluation
within the 33 23.6 By selling 12 8.6
enterprise

Barn Characteristics and Health Protection Practices in
Farms

In sheep and goat husbandry, barn conditions affect the life
and productivity of the animals and the survival power of the
offspring. Climate and geographical conditions affect shelter
structures and require planning according to these factors.
Planning of sheep and goat barns for regional climatic
conditions and environmental factors and taking
precautions are effective in reducing animal losses. In
general, open barns, semi-open barns and closed barns are



77

used in sheep and goat husbandry. Seventy per cent of the
enterprises where the survey was conducted consist of
semi-open barns. It was determined that the floor material
of the enterprises was mainly soil, wall material was stone,
roof material was tile, feeder material was wood and drinker
material was galvanised sheet. It was also determined that
65.7% of the farms had lamb barns, 42.9% had birth barns
and 24.3% had sick animal barns (Table 5).

Table 5.
Barn characteristics of the farms

n % n %
Type of barn Barn wall material
Indoor barn 42  30.0 Adobe 32 229
Semi-open barn 98 70.0 Concrete 14 10.0
Floor type Stone 57 40.7
Soil 112 80.0 Brick, briquette 37 264
Concrete 28 20.0 Feeder material
Roof material Wooden material 72 514
Roof tile 66 47.1 Sheet metal 68 48.6
Sheet metal 32 229 Drinking material
Wooden material 42 30.0 Plastic 54 38.6
Lamb compartment Sheet metal 68 48.6
There is 92 65.7 Automatic 8 57
None 48 34.3 Stone-concrete 10 7.1
Sick animal compartment Birth compartment
There is 34 243 Thereis 60 429
None 106 75.7 None 80 57.1

In a study conducted by Yilmaz (2008) in Bolu region, it was
reported that the barns should be planned by dividing the
animals into special compartments according to sex and age,
and the barns without special compartments should be
divided into suitable compartments, and if there is no space
for division, an additional building should be built. In
addition, it was reported that groups of animals were
together in the small ruminant barns where the study was
conducted and this situation caused difficulties in terms of
animal health and labour force. Similar to the results of the
study, Amak (2018) reported that 95.1% of small ruminant
enterprises did not have a sick animal compartment in their
study conducted in Sanlurfa region. In their study, BlyUktas
et al. (2016) stated that in order to prevent animal diseases,
compartments should be built in the resting area in
accordance with the dimensions of the sick animals.

While 71.4% of the breeders who participated in the survey
reported that they carried out regular health checks in their
farms, 89.3% stated that they did not keep health records in
their farms (Table 6). When there was a health problem in
the herd, 50% of the breeders reported that they applied to
the veterinarian and 50% to the Provincial-District

Directorate of Agriculture and Forestry and the veterinarian.
90.7% of the breeders stated that they sometimes
guarantine the purchased animals. In addition, the breeders
reported that vaccination practices were mostly carried out
by the veterinarian and themselves according to the
programme. The findings of vaccination practices obtained
in the study are similar to those reported in the literature
(Yilmaz, 2016; Acar & Ayhan, 2012; Ceyhan et al., 2015,
Tufekci, 2020).

Table 6.
Health protection characteristics in enterprises

n % n %
Regularly health check Keeping regular health records
Himself 100 71.4 Yes 15 10.7
40 28.6 No 125 89.3

The person to be called for Quarantine application of
health problems in the herd  purchased livestock

Veterinary

Veterinarian 70 50.0 Yes 127 90.7
Provincial No 13 93
directorates- 70 50.0

veterinarians

Testing following a livestock  Compliance with the

purchase vaccination schedule

Yes 26 18.6 Yes 128 91.4
No 114 814 No 12 86
Bath application status Vaccination person

No 117 83.6 Breeder-shepherd 43 30.7
e = Sg(te:r(?r?;rian 97 693
:\:z:gzrsacrinservatlon status Foot bath use

Yes,onceayear 60 429 Yes 12 8.6
No 80 57.1 No 128 914

In order to be able to make evaluations as a whole in the
enterprises and to provide economic benefits to the
enterprise, it is necessary to provide the necessary training
and information to the breeders in order to understand and
encourage the importance of keeping records of health
protection and personnel-vehicle-animal movements that
provide entry-exit to the enterprise, and to make it a routine
practice rather than an obligation. Again, quarantine, which
is an important practice and protective measure in the
supply of animals to the farm, keeping animals in an
observation unit or a separate section is an effective and
practical practice. Breeders should be made more aware of
the necessity of quarantine in farms. Gokmener (2023)
stated in his study that health protection practices are very
important in breeding and health protection starts with
disinfection. In addition, it was reported that the absence of
harmful microorganisms in a healthy barn will protect the
animals from diseases, so disinfection should be applied to
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the shelters in certain periods. All of the breeders stated that
they carry out internal and external parasite control in the
spring with medicine, injection and lime applications.
However, 83.6% of the breeders reported that they did not
give body baths to their animals. External parasites may
directly or indirectly cause decreased growth performance,
reproductive defects, decreased vyields and increased
mortality rates in small ruminant farms. In addition to
increasing productivity in small ruminants, effective external
parasite control is an important issue in terms of animal
welfare (Akgll et al., 2019). Body cleansing and care can be
provided in a good way by bathing in sheep and goats, and
this practice is also mandatory for animal health, especially
for protection against external parasites, as it also provides
an effective medication opportunity (Kaymakgi, 2002).

Feeding and Feed Supply Status on Farms

Sheep and goat husbandry is mostly based on pasture and
in most of our regions, a significant part of the feed
requirements of animals are met from natural grazing areas
such as meadows, pastures and plateaus. All of the breeders
stated that their animals benefit from pasture for 8-9
months and stay in the corral for 3-4 months, they give
wheat, barley straw, beet pulp, alfalfa and vetch as roughage
sources, and factory feed and barley crushed as concentrate
feed sources. All of the breeders reported that the condition
of the animals was at the forefront in the feeding of the
animals and at least one fattening application was made to
the animals in different periods. 92.9% of the breeders
stated that they gave supplementary feeding to their
animals (Table 7).

Table 7.
Animal feeding and feed supply in enterprises

n % n %
What are the most important  Status of fattening practices on
criteria in animal nutrition? the enterprises

Condition 46  32.9 Yes-lamb/goat 47 336

Condition- 59 90,7 Yes—'la.mb/goat— 39 299

pasture sacrifice

Cond|t|o.n— 19 136 All 61 436

economic reasons

All 46 32.9 Supplementary feeding
situation

Feeding puppies during the Yes-mating-birth 130 92.9

suckling period No 10 7.1
Yes 123 87.9 Are there enough pastures?
No 17  12.1 Yes 50 357
Use of licking stones No 90 64.3
Yes 105 75.0

No 35 25.0
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Table 8.
General problems and expectations of enterprises
n %
What are your general problems on the enterprises?
High feed and labour costs - inability to sell products 50 357

at value price

High feed and labour costs - inability to sell products
at value price- pasture problem-health problems- 68 48.6
finding a shepherd

High feed and labour costs - transport - finding a

shepherd 22 157

What are the problems you face while breeding livestock?

Marketing-pasture-shepherd-animal movements-
high feed costs

Inability to reach technical staff - shepherd - animal
movements - high cost of feed and treatment 83 59.3
services - marketing

Problems you encountered regarding animal husbandry during
the pandemic and their effects

Inability to access health services - marketing

disruption - economic uncertainty - transportation 42 30.0
disruptions (animal movements - feed supply)
Inability to access health services - marketing
disruption - economic uncertainty - transportation
disruptions (animal movements - feed supply) -
inability to reach technical personnel - disruptions in
registration and tagging processes - inability to reach
the buyer - inability to receive support on time

57 40.7

98 70.0

What are your expectations from animal husbandry?
Shepherd-feed-breeding-health insurance support 67 47.9

Shepherd-feed-breeding-health insurance-pasture

. 73 52.1
support and pasture improvement

General Problems and Expectations of Enterprises

The general problems of the farms and the expectations of
the breeders are given in Table 8. The most common
problems encountered in the enterprises where the study
was carried out were high feed and labour costs, while the
most common problems were not being able to sell the
products at their value, pasture problem, health problems
and the problem of finding a shepherd. 59.3% of the
breeders stated the problems they encountered in animal
husbandry as inaccessibility to technical personnel,
shepherd, animal movements, high cost of feed and
treatment services and marketing. On the other hand, 70%
of the breeders reported that the problems they
encountered while raising livestock increased during the
pandemic period and that they were exposed to many
negativities such as inaccessibility to health services,
disruption of marketing, economic uncertainty, disruptions
in transportation (animal movements, feed supply),
inaccessibility to technical personnel, disruption in
registration-cubing procedures, inaccessibility to buyers,



79

and inability to receive supports on time. Studies have
reported that global livestock supply chains also
experienced disruptions due to the emergence of Covid-19
in early 2020 (Hashem et al., 2020; Almadani et al., 2021).
Among the main impacts experienced by the agricultural
sector, disruptions and delays in cultivation activities in both
animal and plant production due to the quarantine and
restrictions imposed have caused producers to remain
below optimum production levels and thus reduced their
income (Faturokhman et al., 2022). In their study, Deeh et
al. (2020) stated that the impact of the Covid-19 crisis on
animal production was serious. No sector, including
industrial animal husbandry, is adequately prepared for this
crisis. Covid-19 has revealed the vulnerability of animal
production practices and demonstrated the urgent need for
systemic change (Garcés, 2020).

Conclusion and Recommendations

The fact that the breeders in the farms where the study was
carried out are in the middle age group and their educational
status is higher than the results of similar studies conducted
in our country may provide an advantage in the adaptation of
innovations in animal husbandry activities in the region. It was
determined that sheep and goat husbandry enterprises
mostly do not keep records. In all livestock farms, keeping
records is very important for increasing productivity and thus
increasing profitability. Record keeping primarily enables the
individual identification of the animal. For this reason,
generalisation of record keeping in sheep and goat husbandry
is important for the improvement of animal husbandry in the
region. In the fight against diseases, it is very important to
have a sick animal compartment in farms. In order to prevent
the transmission of various disease-causing agents to other
animals, these compartments should be located away from
the barn. Body care and cleaning in sheep can be provided by
giving body baths to animals in a good and practical way, but
body bathing is mostly not applied to animals in enterprises.
This situation is also undesirable in terms of animal welfare.
For a profitable and sustainable production, especially the
enterprises should be informed in terms of breeding, flock
health and management and practical training should be
provided.

Similar to the results of the study, there is a problem of finding
shepherds in many regions of our country. In order for the
shepherding profession to regain its importance, it is
necessary to diversify and spread in many regions the
practices such as certified shepherding, which have been
carried out in recent years by the relevant institutions, and to
make the shepherding profession economically viable. It is
also important to communicate this situation accurately so
that it can be accepted by all sections of society. In recent
years, breeders have been challenged by rising feed costs and

low product prices. In addition to increasing support for the
development of sheep and goat husbandry, the improvement
and strengthening of the social rights of breeders will
contribute to improving and promoting the image of animal
husbandry in the eyes of society.
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Aragtirma Makalesi Research Article

Ekoturizm Aktivitelerinde Bitki Yogunluklu
Manzaranin ileri Yastaki insanlarin Giivenlik
Hissine Etkisi

The Effect of Plant Dense Landscapes in Ecoturism Activities
on Older People’s

0z

GlnUmuzde doga temelli ekoturizm aktiviteleri olduk¢a 6nem kazanmaya baslamistir. Alan
tercihleri arasinda kendini glivende hissetme algisi olduk¢a dnemlidir. Yapilan ¢alismalarda ileri
yas grubundaki alan kullanicilari icin glivenlik hissinin mekan tercihlerini dogrudan etkiledigi
bilinmektedir. Bundan dolay! peyzaj planlama agisindan dogal alanlarda degisik ekoturizm
aktivite oneri ¢alismalarinda glivenlik algi analizlerine ihtiyag vardir.

Bu calismada; turizm koyl olarak ilan edilen Kalingam koyiinde ileri yashlarin kullanabilecegi
dogal trekking ve foto safari yollarinin glivenlik algi analizlerine yer verilmistir. Alana ait 7
fotograf kullanilarak, dogal alanlarin ileri yaslilar icin korku/kaygi durumlari incelenmistir.
Fotograflarin gorsel etkinlik derecesinin belirlenmesi icin uzman degerlendirilmesi yapilmistir.
Daha sonra 55 yas (st sanal ortamda 100 kisiye gorsel kalite analiz yontemiyle anket
uygulanmistir.  Ozellikle manzara giizelligi ile giivende hissetme arasindaki iliski diizeyi
belirlenmeye calisiimistir. Bu kapsamda yapilan Pearson Korelasyon testi sonuglarina gore;
gorintilerin buylik béliminde (G1, G3, G4, G5, G6, G7) korku/kaygi durumu ve bitki agirlikli
dogal peyzaj goriinimii arasinda istatistiki olarak pozitif bir iliski oldugu, G2 gorintisiinde ise
onemli bir iliski oldugu (p<,05) oldugu tespit edilmistir. Arastirma sonucunda ileri yaslilar igin
yogun bitkiye sahip manzara giizelligi ile korku/kaygi durumu arasinda 6nemli bir iligki oldugu
tespit edilmistir.

Anahtar kelimeler: Ekoturizmde giivenlik, Gérsel algi, Giiven hissi, ileri yas alg

ABSTRACT

Today, nature-based ecotourism activities have started to gain importance. The perception
of feeling safe is very important among space preferences. In studies, it is known that the
feeling of security directly affects the space preferences of the users in the advanced age
group. Therefore, in terms of landscape planning, there is a need for security perception
analyzes in different ecotourism activity proposal studies in natural areas.

In this study; safety perception analysis of natural trekking and photo safari routes that can
be used by the elderly in Kalingam village, which was declared as a tourism village, was
included. Using 7 photographs of the area, the fear/anxiety of the natural areas for the
elderly were analyzed. Expert evaluation was made to determine the degree of visual
effectiveness of the photographs. Then, a questionnaire was applied to 100 people over the
age of 55 in the virtual environment by visual quality analysis method. In particular, the level
of relationship between landscape beauty and feeling safe was tried to be determined.
According to the results of the Pearson Correlation test conducted in this context; it was
determined that there was a statistically positive relationship between fear/anxiety and
plant-dominated natural landscape appearance in most of the images (G1, G3, G4, G5, G6,
G7), and there was a significant relationship (p<.05) in the G2 image. As a result of the
research, it was determined that there is a significant relationship (a linear proportion)
between landscape beauty with dense vegetation and fear/anxiety status for the elderly.

Keywords: Security in ecoturism, Visual perception, Sense of security, Advanced age perception
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Giris

GUndmuUzde insanlari strese sokan ya da fizyolojik ve
psikolojik saghgini bozan bircok etmen bulunmaktadir. Bu
etmenlerin etkilerini aza indirgemek amacli doganin
faydalari Gzerine calismalar yapilmaktadir. Ornegin; psiko-
evrimsel teori doganin onarici etkilerinin duygusal durumda
pozitif yonde etkisi oldugunu belirtmistir (Ulrich vd., 1991,
Wei vd., 2021). Genglerin orman deneyiminden zihinsel
fayda saglayabilecegini ifade eden bircok vyayin
bulunmaktadir (Guan vd., 2017; Stigsdotter vd., 2017,
Bielinis vd., 2018; vd., 2018; Vujcic & Tomicevic-Dubljevig,
2018; Zhou vd., 2019; Wei vd., 2021). Kronik rahatsizliklar
olan vyasllar veya ileri yaslilar icin ormanlarda zaman
gecirmenin daha fazla zihinsel fayda saglayabilecegini ifade
etmislerdir (Wei vd., 2021).

Ayrica yesil alanlarda vakit gecirmenin; obeziteyi azaltma,
glikoz metabolizmasini iyilestirme (Giles-Corti vd., 2003;
Snitker vd., 2003; Brach vd., 2004; Dziura vd., 2004;
Sternfeld vd., 2004; Weinstein vd., 2004; Kessel vd., 2009),
ruh saghgini (psikoloji) iyilestirme (Steptoe & Butler,1996;
Rippe vd., 1998; Fox, 1999; Goodwin, 2003; Strawbridge
vd., 2002; Mummery vd., 2004; Reijneveld vd., 2003;
Kessel vd., 2009), fiziksel aktivite yaparak kaslari, kalp ve
akciger fonksiyonlarini glglendirme (Lee & Maheswaran,
2011; Pereiravd., 2013; Samavi, 2013; Wen vd., 2018) etkisi
bulunmaktadir.

Son vyillardaki kiltar, egitim dizeyi, sosyal ve demografik
degisimler turizm sektorinde etkisini gostermis olup,
dogaya-cevreye duyarli, saglikli yasam konusunda bilincli
hale gelinmesi, bireylerin tercihlerini degistirmistir. Bu
degisim insanlari sehir hayatindan uzaklastirarak kirsal
alanlara yoneltmektedir (Khabbazi & Yazgan, 2012).

Kirsal turizm, doga turizmi, toplum temelli turizm vb.
alternatif turizm tdrlerinin gelismesini 90’1 yillardan itibaren
ekoturizm saglamistir (Kuter & Unal, 2009; Khabbazi &
Yazgan, 2012).

Uluslararasi Ekoturizm Toplulugunca (UET) Ekoturizm tanimi
“yerylizinun dogal kaynaklarinin siirdirulebilirligini givence
altina alan, bunun yani sira yerel halklarin ekonomik
kalkinmasina  destek  olurken sosyal ve  kilturel
batanltklerini koruyup gozeten, cevreye duyarli bir seyahat
sekli” olarak belirlemistir (Ucar vd., 2010; Khabbazi &
Yazgan, 2012).

Baska bir ifade ile ekoturizm, hassas dogal ve kiltirel
alanlarda, kiltarel ve kirsal turizmin unsurlarini iceren,
gelistiren turizme verilen addir (Kuter & Unal, 2009;
Khabbazi & VYazgan, 2012). Ekoturizmin amaci kitle
turizminin aksine turizmi yil boyunca yaymak ve dogal

cevreye vyapilan baskiyl en aza indirmektedir (Ucar vd.,
2010). Ekoturizm turizmde kullanilan araglar (balon, rafting,
bisiklet vb.), yapilan etkinligin 6zelligi (av, bilim, trekking vb.),
gidilen yerin dogasi (yayla, magara, dag) gibi cesitlilik gosterir
ve gruplandirilir (Ahmadova & Akova, 2016). Bu dogrultuda
baslica ekoturizm etkinlikleri doga yirlylsu (trekking), ciftlik
turizmi, kus gozlemciligi, yayla, magara, av ve benzerleridir
(Bulut & Akpinar, 2010).

Her kentin, toplumun, yasin ihtiyaclari farklidir ve bu
farkliliklar dogrultusunda planlama yapilmaktadir. Bircok
Ulke toplam nifus icerisinde yaslilarin oranini fazla olup, bu
egilimin artmasi beklenmektedir (Wen vd., 2018). Ozellikle
gelismis ve gelismekte olan Ulkelerde yaslilikta beklenen
yasam slresinin uzamasi, dogum oraninin dismesi toplam
nifus icerisinde vyash nUfus payinin artmasina neden
olmaktadir. Ulkemizde bu oranin niifus projeksiyonlarina
gore 2023 yilinda %10,2, 2030 yilinda %12,9; 2040 yilinda
%16,3, 2060 yilinda %22,6 ve 2080 yilinda %25,6 olacagi
ongorilmastir (T.C. Aile, Calisma ve Sosyal Hizmetler
Bakanligl, 2021). Degisen demografik yapi dikkate alinarak
peyzaj planlamacilari-tasarimcilari ileri yaslh grubunun
rekreasyon icin ihtiyaclarini ve tercihlerini dikkate almasi
gerekliligi ortaya cikmaktadir (Shresta vd., 2007; Wen vd.,
2018). CunkU peyzaj algisi, yasa, cinsiyete, sosyal-kiltirel
cevreye gore farklilik gostermektedir (Strumse, 1996;
Stamps, 1999; Zheng vd., 2011; Spielhofer vd., 2021).
Bununla birlikte yesil alanlarin, doganin faydasina dair
calismalar bulunmakla beraber ileri yaslilarin hangi cevresel
ozellikleri  tercih ettiklerine dair c¢ok az calisma
bulunmaktadir (Wen vd., 2018).

Bu calisma uzman degerlendirme (objektif paradigma) ve
psikofiziksel degerlendirme (stbjektif paradigma) yontemi
kullanilarak (Arriaza vd., 2004; Yao vd., 2012; Zhao vd., 2013;
Ozhanci & Yilmaz, 2017) yapilmis olup, bu amagla ileri yasli
insanlarin degisik ekoturizm faaliyetleri igin;

e Hangi peyzaj alaninin  manzara glzelliginden
etkilendikleri (Kapall peyzaj, yari acik peyzaj, acik peyzaj)

e Hangi alanlarda bulunmak istedikleri (Kapal peyzaj- yol
diz, vari aclk peyzaj/renk etkisi-yol kavisli, kapali
peyzaj/renk etkisi, yol kavisli, kapali peyzaj/renk etkisi-yol
kismen dlz, yar acik peyzaj-yol kavisli, vyari acik
peyzaj/renk-yol kavisli, acik peyzaj-yol kismen kavisli,

e Hangi alanlarda kendini

hissettikleri,

korktugunu/ glvensiz

e  Manzara glzelligi ile glivende hissetme arasinda bir iliski
olup olmadigini belirlemek amaciyla yapilmistir. Elde
edilen calisma sonuclari ekoturizm planlamasina yonelik
veriler olusturmasi bakimindan énemli gérilmekledir.
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Yontemler

Materyal

Bu arastirma turizm koéyU olarak ilan edilen Trabzon’un
Tonya ilcesi Kalincgam Koyl 6rneginde yurttulmustir. Bu
kdy Trabzon iline 83 km, Tonya ilgesine 18 km uzakliktadir
ve kdy 1066 m rakimda konumlanmistir (Wikipedia, 2021)
(Sekil 1).

Kby merkezl kaurdinet:
MPARTOZN 39016119

Sekil 1.
Calisma alaninin konumu

Koylin dogal ve sosyo-kultirel kaynak degerlerini; essiz
dogal bitki Ortasd, vadi peyzaj karakterleri, dag
ekosistemleri, 6zgln kultdrel mimari yansira tlke capinda
ine kavusan vyoresel Tonya tereyagl ve Fol Bali
olusturmaktadir. Ozelikle genis ve igne yaprakli ormanlarin
mevsimsel renk degisimleri peyzaja ayri bir deger
kazandirmaktadir. Koy sinirlari icinde son vyillarda yapilan
turistik konaklama tesisleri yurt ici ve yurt disindan yogun
turist cekmektedir (Yilmaz & Mutlu, 2021). Gelen
ziyaretgilerin bolgede doga temelli turistik aktivitelere
dogru yonelmeye baslamalari olasi glzergahlar Gzerinde
mevcut kosullarin  Uzerinde vyapilacak algi ve kalite
cahismalariile saglikli yaya seyir yollari ve glicli vistalar elde
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edilebilecektir. Bu kapsamda da alanda yapilacak traking,
fotosafari, yaban hayatini gdzleme gibi faaliyetler igin
glvenli alanlar olusturulabilecektir.

Yéntem
Alan Sorveyleri/fotograflarin gekimi

Kéy sinirlari icinde halen kullanilan doga temelli tur
glzergahi boyunca degisik mevsimlere ait cok sayida
fotograf cekilmistir. Fotograflarin c¢ekiminde glvenlik
hissini dogrudan etkiledigi dusindlerek yolun her iki
tarafindaki dogal bitki ortisinidn yol ile iliskisi (yola
yakinligl, bitki yogunlugu, bitki rengi, bitkilerin cati etkisi
gibi), arazi morfolojisi ile yolun yapisi, diz veya kavisli
olmasi etkili olmustur.

Araziden elde edilen resimler; yol kenarindaki dogal
bitkilerin yoldan goéris etkinligi, acik-kapali peyzaj
unsuru/gokytzd goérinirlagl, arazi morfolojisi, diz yol-
sUrprizli yol, bitkilerin renkli olmasi-yesil olmasi gibi
parametreleri saglayan 7 ayri resim belirlenmistir (Sekil 2).

Tablo 1.

Uzman degerlendirme kriterleri

Parametreler 1 2 3 4 5
Yolun Gorsel Etkin Cok
Etkinlik Duzeyi Degil Az Etkin Notr Etkin Etkin
YolunKapallk o 70 100 %50-75 %2550  %0-25
Derecesi

Yolun Cergevesini Belirleyen Yatay Kontur Unsurlari

Agag %0-25 %25-50 %50-75  %75-100
Agac-Call %0-25  %25-50  %50-75  %75-100
Gali %0-25 %25-50 %50-75  %75-100
Gali-Cali %0-25 %25-50 %50-75  %75-100
é?tyk':/ Etkisiz %75-100  %50-75 %2550  %0-25
E'if:;}:(ontur jo 75100 %SOTS %2550 %0-25
gg':;’::iflugu %0-25 %2550  %50-75  %75-100
e Kismen

Gokylzu Kapali Kapal Acik
Yeryuzi . Duze Hareketli/
Sekilleri buz yakin Yamag Onddllu
Yolun Egimi
(kavis ve kulplar) Yok var
Yolun Malzeme Vaa Karisik Tamamen
Niteligi pay 3 Dogal

... Onecikan Onecikan Onecikan One cikan
Renk Etkinligi renkyok 1renkvar 2renkvar 3renkvar
Mekan Hissi Yok Kismen Var

var
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Dogal peyzajlarin gorsel etkinlik derecesinin uzmanlarca
belirlenmesi

Peyzaj mimarligl bilim dalindan 5 uzman tarafindan (3
profesoér, 1 dogent, 1 doktora 6grencisi) 7 resim/gorsel
degisik parametreler sigl altinda etkinlik dereceleri
degerlendirilmistir. Bu amacla literatirden de faydalanarak
calismanin yapisina uygun olarak dizenlenen; yolun gorsel
etkinlik duzeyi, yolun kapalilik derecesi, yolun cercevesi
belirleyen yatay kontur unsurlari, gokylzi gérindrligind,
gokylzl, yerylzi sekilleri, yolun egimi, yolun malzeme
niteligi, renk etkinligi ve mekan hissi parametreleri
kullanilmistir (Tablo 1).

Anketlerin yapilmasi

Arastirmada doga temelli ekoturizm aktivitelerinde ileri
yaslhlarin gtvenlik hissi algisini ortaya cikarmak amaci ile 7
resim Gzerinden gonullulik esash bire bir anket calismasi
yapilmistir.  Anket sorulari iki kisimdan olusmaktadir. ilk
kissm bireysel sorulardan (cinsiyet, vyas, meslek,
cocuklugunun gectigi yer ve halen yasadigi yer) olusmustur.
ikinci kisimda ise degisik kirsal yol peyzajlarinin ileri
yashlar icin guvenlik algisini ortaya cikarmaya yonelik
gorsel degerlendirmeden olusmaktadir. ileri yas olarak
55 yas ve Ustd grup Uzerinde calisilmistir. Hazirlanan
anketler bilgisayar ortaminda Google formlar araciligiyla

Alan resimleri

Peyzaj tanimi

Kapal peyzaj/
Yol duz

Kapall peyzaj/
Yol kavisli/

Renk etkisi (yesil
tonu)

Yari acik peyzaj/
Yol kavisli

Acik peyzaj/
Yol kismen kavisli

Alan resimleri Peyzaj tanimi

3

Yari acik peyzaj/
Yol kavisli/
Renk etkisi
(sonbahar
renklenmesi)

Kapal peyzaj/
Yol kismen diiz /
Renk etkisi (yesil
tonu)

Yari acik peyzaj/
Yol kavisli/
Renk etkisi

Calisma kapsaminda belirlenen fotograflar
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olusturulup, link olarak paylasiimis/gonderilmistir. Geri
donils yapan 55 yas ve (zeri toplam 100 kisinin anket
sonuclari degerlendirilmistir. Fotograflarin icerdigi bitki
yogunluklarinin, yola vyakin bitkilerin, kapali ve acik
peyzajlarin, bitki renklerinin, yolun diz veya kavisli
olmasinin mekani kullanicilarin psikolojindeki glvenlik
hissini/korku veya endise durumunu ortaya cikarmak amaci
ile Likert 06lcegi puanlama (0,1,2,3,4,5) yontemi
kullaniimistir (Bulut & Yilmaz 2008; Bulut & Yilmaz 2009;
Arriaza vd., 2004; De Val vd., 2006; Chen vd., 2009).

istatiksel analiz

Anket sonucu elde edilen veriler SPSS 20 (IBM SPSS Crp.,
Armonk, NY, ABD) istatistiki programina aktarilarak, analizi
yapilmistir. Manzara glzelligi ile korku hissi arasindaki iliski
Pearson-korelasyon analizi ile tespit edilmistir. Uzman

degerlendirme analizinden elde edilen veriler frekans analizi ile
belirlenmistir. Elde edilen bulgular arasindaki iliski incelenmistir.

Tablo 2.
Yolun gérsel etkinlik diizeyi degerlendirilmesi
Etkin Degil Az Etkin  Notr  Etkin  Cok Etkin

Foogral )" @ @) @ (5)

G1 %0,0 %0,0 %60,0 %40,0 %0,0
G2 %0,0 %0,0 %0,0 %60,0 %40,0
G3 %0,0 %0,0 %80,0 %20,0 %0,0
G4 %40,0 %20,0 %0,0  %40,0 %0,0
G5 %0,0 %0,0 %0,0 %40,0 %60,0
G6 %0,0 %0,0 %0,0 %20,0 %80,0
G7 %0,0 %0,0 %0,0 %60,0 %40,0

Tablo 3.

Uzman degerlendirme sonuglarindan yatay kontur unsurlarindan agag, agag-¢ali, ¢ali-¢ali, gokytizii gériiniirligiiniin %75-100
(Etkin) sonuglarina gére ve mekdn hissinin var olmasina gére oranlari

Uzman Degerlendirme Sonuglari

Yatay Kontur Unsurlari GOkyUzyh GorunUrlidgld  Mekan hissi
. Agac Agac-Cali Gah-Gah %75-100
N Peyzaj Tanimi %75-100 (Etkin) %75-100 (Etkin)  %75-100 (Etkin) (Etkin) var
1 Kapali peyzaj/Yol diz %40 %40 %0 %20 %60
o Kapali peyzaj/Yol kavisli/ %60 %80 %40 %0 %80
Renk etkisi (yesil tonu)
3 Yariacik peyzaj/Yol kavisli %80 %0 %0 %60 %60
4 ﬁag\'/';ﬁeyzaj/ Yol kismen %0 %0 %0 %20 %20
Yari acik peyzaj/ Yol
5 kavisli/Renk etkisi %80 %20 %0 %40 %100
(sonbahar renklenmesi)
Kapali peyzaj/ Yol kismen
6 duz/Renk etkisi (yesil %100 %20 %0 %0 %100
tonu)
Yari acik peyzaj/Yol . o o o .
/ kavisli/Renk etkisi 70 70 %60 760 %100
Bulgular uyandirdigi ifade edilmistir.

Dogal peyzaj alanlarinin etkinlik derecesi

Arastirmada kullanilan ayni yol glizergahi Gzerindeki farkl
peyzaj unsurlarinin iceren 7 resim uzmanlar tarafindan
analiz edilmistir (Tablo 2). Buna gore; gorintuler cogunlukla
etkin (G2 ve G7) veya cok etkin (%80 ile G6 ve %60 ile G5)
oldugu sonucuna varilmistir. G4 nolu agik mekan /peyzaj
unsuru iceren resim %40 orani ile etkin bulunmamistir
(Tablo 2).

G1 ve G6 nolu resimler ¢cogunlukla (%60) %50-75 oraninda
kapall peyzaj/mekan unsuru icerdigi vurgulanmis, G3 (%80)
ve G7 (%60) ‘nin ise % 25-50 oraninda kapali mekan hissi
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G6 nolu resimde yolun cercevesini belirleyen yatay kontur
unsurlarindan aga¢ oraninin en fazla oldugu (%100)
vurgulanmis, G5-G3 (%80), G2 (%60), G1 (%40) resim
izlemistir. Bunula beraber en az agac¢ yogunluguna sahip
manzara G7 (%80) olmustur. Agac-cali oraninin en fazla
oldugu (%80) G2 olurken, en az (%40) G6, call oraninin en
fazla oldugu (%60) G7, en az oldugu (%80) G3 ve G6 olarak
belirlenmistir. Cali-cali oraninda ise en fazla (%60) G7, en az
(%100) G3, (%80) G5, G6 olmustur.

Gokyiza gorindrliginde %75-100 segenegi en fazla (%60)
G3 ve G7 tercih edilirken, gokylziniun acik olarak (%100) G1,
G2, G5 olurken %80 oraninda da G7 ifade edilmistir.
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Yerylzl sekillerinde duze vyakin olarak G4, G5, G7;
hareketli/ondulli olarak G2, G3, G6 ifade edilmistir.
Gorsellerde yolun kavisinin olmadigi G1 (%80) olarak
belirlenmistir.

Renk etkisi 6n planda olan G5, G7; mekan hissi olan gorseller
1,2,3,5,6, 7olurken G4 mekan hissinin kismen oldugu ifade
edilmistir (Tablo 3).

Ankete katilanlarin bireysel 6zellikleri

Ankete katilanlarin %72 erkek ve %28 kadindir. Ankete
katilanlarin cogunlugu 55-60 yas araliginda olup, 61-66 yas
arasinda 23 kisi, 67 yas ve dUstinde 27 kisi vardir.
Katilimcilarin ¢ogu yani %43’0 emekli, %20’si ev hanimi, en
az olarak %1 oraninda turizm, emlakgl, is adami,
fizyoterapist, terciman vb. meslek  grubundadir.
Katilimcilarin =~ ¢ocuklugu cogunlukla (%35 oraninda)
kentlerde bahgeli konutlarda gegmistir. Bunu sirasi ile (%22)
kicUk bir kasaba, (%18) kent-bahgesiz konut, (%16) ormani
az olan koy ve (%9) orman koyi izlemistir. Ankete en fazla
Ankara (%50) kentinden katihm saglanmis, bunu sirasi ile
Eskisehir, Amasya, Samsun, istanbul vb. kentler takip
etmistir. Almanya ve Kanada’dan da az sayida kisi ankete
katilmistir (Sekil 3).

Cocuklugunuzun gectigi yeri nasil ifade edersiniz?

Kuguk bir Kent Kent  Ormaniaz Orman Diger
kasaba  bahgesiz  bahgeli  olan koy koyu
konut konut
Yasiniz?
55-60 61-66 67 yas ve Ustu
Sekil 3.

Ankete katilanlarin bazi bireysel 6zellikleri
Korku/kaygi ve Manzara gizelligi iliskisi

Katilimcilara gosterilen 7 fotograflardan en fazla kendini
givende korku/kaygi durumu hissetmeden givenli
oldugunu (cok glvenli (5), glvenli (4), notr (3), glvensiz (2),
cok glvensiz (1)) dustndukleri kirsal yaya yolu manzaralari
belirlenmistir. 100 katilimci ortalama 3,4 puan ile G4 ve G6
nolu resimleri glivenli bulurken, 3,1 puan il e G1 ve G2 nolu
resimlerin de giivenlik algisi kararsiz olduklari sonucu tespit
edilmistir.

Manzara glzelligi acisindan en cok begenilen G6 nolu
goruntl olurken (ortalama 4,1), en az begenilen gorinti 3,6

ortalama ile G4 nolu kirsal manzara yolu oldugu
belirlenmistir (Tablo 4).

Yapilan Pearson Korelasyon testine gore korku/kaygi
durumu ve manzara glzelligi arasinda istatistiki olarak cok
onemli (G1, G3, G4, G5, G6, G7) (Tablo 5) ve 6nemli (G2) bir
iliski tespit edilmistir. Eldeki bulgulara gore korku/kaygi
durumu arttikca manzara glzelliginin de arttigl tespit
edilmistir (Tablo 6). Baska bir ifade ile; korku/kaygi durumu
ile manzara glzelligi arasinda dogrusal oranti tespit
edilmistir.

Tablo 4.

Ankete katilan 100 kisinin 7 gériintiiye verdigi korku/kaygi
durumu ve manzara giizelligine verdigi ortalama puanlar

Gl G2 G3 G4 G5 G6 G7

Given hissi (korku/
kaygi durumu)
Manzara glzelligi
hissi

31 31 33 34 33 34 33

39 38 38 36 38 41 38

Tablo 5.
Korku/kaygi durumu ve manzara giizelligi arasindaki
iliskiyi gésteren Pearson Korelasyon testi

Korku/kaygi Manzara

durumu glzelligi

G1 Korku/kayg! 1 0,289™
G1 Manzara guzelligi 0,289" 1

G3 Korku/kayg! 1 0,355**
G3 Manzara gizelligi 0,355** 1

G4 Korku/kayg 1 0,417"
G4 Manzara guzelligi 0,417" 1

G5 Korku/kayg 1 0,425
G5 Manzara glizelligi 0,425™ 1

G6 Korku/kayg! 1 0,314%**
G6 Manzara gizelligi 0,314%** 1

G7 Korku/kayg! 1 0,331**
G7 Manzara glzelligi 0,331** 1

Tablo 6.
Pearson Korelasyon testinde énemli bir iliskiye sahip olan
G2

Korku/kaygi Manzara
durumu glzelligi
G2 Korku/kayg! 1 0,235°
G2 Manzara gizelligi 0,235" 1
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Tartisma ve Sonug

ileri yashlarin dogaya dayali rekreasyonun fayda sagladig
(Bell vd., 2014; Lee & Maheswaran 2011; Sugiyama & Ward
Thompson, 2007) bircok calismada yer almaktadir. Gunlik
olarak yesil alanlarla etkilesimi olan ileri yasllar da fiziksel ve
zihinsel olarak vararli olacagl, sosyallesebilecegi ifade
edilmektedir (Kessel vd., 2009; Lee & Maheswaran, 2011;
Ward Thompson & Aspinall, 2011). Ayrica yapilan bazi
calismalar yasllarin dogal ortamlari yapili ortamlardan daha
cok sevdiklerini ve parklari genclerden daha sik ziyaret
ettiklerini ortaya koymustur (Kemperman & Timmermans,,
2006; Jorgensen & Anthopoulou, 2007; Wen vd., 2018).
GUnUmUz dinyasinda vyasli nifusun artmasi ve turizm
anlayisinin degiserek dogala doénis yanmasindan dolayi
kirsal alanlari, yesil alan kullanimini, ekoturizm aktivitelerini
ileri yas grubunun daha fazla kullanilacagi distndilerek/ goz
onlne alinarak tasarima, planlamaya dikkat edilmelidir. Bu
distnceyle yapilan calismada anket sonuclarindan ileri yasli
grubunun  hangi ortamlarda  bulunmak istedikleri
manzarasini begendigi vb. sonuglara ulasiimaya calisiimistir.

Arastirmada gerceklestirilen uzman degerlendirme anketi
sonuclarina gore agag-cali oraninin en fazla oldugu ifade
edilen ve gorsel etkinlik dizeyi etkin bulunmayan G2
anketlere gore korku/kaygi durumu ve manzara guzelligi
acisindan dnemli bir iliskiye sahip oldugu belirlenmistir. Ayni
sekilde uzmanlara gore gorsel etkinlik dizeyi nétr olan G1 ve
G3 icin ise bu durum anketlerde ¢ok daha énemli bir iliski
oldugunu ortaya koymaktadir. Bu durum gostermektedir ki
korku/kaygi durumunun artmasi kiside manzara guzelligi
etkisini arttirici bir etkiye sahiptir. Kentsel ortamda algilanan
tehlike tercih arasinda tutarl ve negatif bir iliski oldugunu
gbsteren calismalar (Fisher & Nasar, 1992; Nasar & Fisher,
1993; Herzog & Miller, 1998; Herzog & Flynn-Smith, 2001;
Blébaum & Hunecke, 2005) bulunmakla beraber bu
calismada ileri yasllar icin dogal ortamda durumun farkli
oldugu tespit edilmistir. Verilen cevaplar dogrultusunda
korku/kaygi durumunun artmasi dogal peyzaj manzarasinin
gorsel kalitesi ile iliskili olmayip, algilanamayan yogun bitki
topluluklari kayglyr artirmakta, gtven hissini zayiflatmakta
oldugu sonucuna ulasiimistir. Manzarasi insanlari etkilese de
bu oranda katilimcilarin  korkularinin veya kaygilarinin
artmasi da ilging bir sonuc olarak ortaya ¢ikmaktadir. Yani
ileri yasli bir kisi kirsal alanlarda peyzaj manzarasindan
etkilenmesi korku seviyesini distrmemektedir.
Bilinmeyenler veya stprizli mekanlar, yogun bitki topluluklari
peyzajl gorsel yonden cekici kilsa da insanlara korku veya
endise verebilmektedir. Ankete katilan kisilerin manzara
glzelligi acisindan en ¢ok begendigi G6 incelendiginde; yesil
tonunun baskin oldugu, ibreli bitki kullanimmin fazla oldugu,
agac oraninin ylksek oldugu, agac- cali ve ¢ali-gali oraninin
disuk oldugu gortlmektedir. Ayrica mekan hissinin kuvvetli
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olmasi, dogal ve kavisli/ondalli bir yolunun olmasi ileri yash
kisilerin begenileri hakkinda bilgi vermektedir.

Fakat secilen goruntilerin dogal olmasi, ilkbahar- sonbahar
doneminden olmasi, gokylzi gorinUrlGlGginin yiksek
olmasi, birden fazla kisi ile gitme dUslincesinin ankete katilan
kisilerin algisinda bir etkiye sahip oldugu distntlmektedir.
Ayrica kisilerin mekani yalnizca ginduzleri kullanacagi
dlstncesinin de tercihlerini etkiledigi dustnilmektedir.

Bu calismaya dayanarak yasllarin tercihleri lzerine daha
fazla arastirma yapilmasi gerekmektedir. Ankete katilan
kisilerin alani deneyimlemesini saglayarak dislncelerini-
hisleri anlik olarak almak ve korku unsuru 6grenmek (hayvan
sesleri, sessizlik, aga¢ yapilari vb.), alani deneyimleyen
insanlarin pulse oksimetre cihaziyla fizyolojik tepkilerinin
6lcmek, alan veya mekan gezisinde saatin etkili olup
olmamasina gore yeni ¢calismalara ihtiyac duyulmaktadir.
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Research Article Arastirma Makalesi

Wood Ash Liquid Fertilizer as Sustainable Soil
Nutritional Supplement Modulates Changes on
Growth and Fruits Nutritional Compositions of
Capsicum frutescens L.

Surddurilebilir Toprak Besin Takviyesi Olarak Odun Kuli Sivi
Gubrenin Capsicum frutescens L.'nin BlyUmesi ve Meyve Besin
Kompozisyonundaki Etkileri

ABSTRACT

The use of plant-derived fertilizers is a promising approach towards sustainable crop production. This
study exploited supplementary effects of 100, 75, 50, and 25% wood ash liquid fertilizer (WALF) on
the growth and fruit nutritional contents of Capsicum frutescens. Ordinary water served as control.
Agronomical, physiological, and fruit nutritional parameters of the pepper were determined. Higher
plant height (25.17 cm) was observed in pepper seedlings sprayed with 25% WALF while several
leaves (71.20), leaf area (100.62 cm?), specific leaf area (67.14 m?kg™), and leaf area index (0.31 m’m?)
were higher (p<.05) in pepper treated with 50% WALF compared with other treatments. Higher net
assimilation rate (0.0078 gm2day™) and leaf area ratio (0.07 m?kg™) were observed in pepper sprayed
with 100 % the treatment as well as the relative growth rate (0.05 mg'day?) of C. frutescens spayed
with 75 % WALF. 50% WALF produced the highest number of fruits (38). Also, vitamin A (64.01
mg/100g), vitamin B3 (1.73 mg/100g), vitamin B5 (1.30 mg/100g), vitamin B6 (0.27 mg/100g) were
observed in the fruits of pepper spayed with 50% WALF. Furthermore, sodium (11.17mg/100g),
potassium (363.92 mg/100g), calcium (108.14 mg/100g), and magnesium (58.11 mg/100g) as well as
moisture (68.32%), fat (2.77%), ash (3.55%), crude fiber (2.49%), crude protein (4.43%) and
carbohydrate (9.20%) higher in the fruits of C. frutescens treated with 50% WALF. In conclusion, 50%
WALF better enhanced the growth, yield, and nutritional quality of C. frutescens fruits.

Keywords: Antioxidants, Flavonoids, Growth components, Soil conditioners, Net assimilation rate,
Relative growth rate

oz

Bitki kokenli glbrelerin kullanimi, stirdUrilebilir Griin Gretimi icin umut verici bir yaklasimdir. Bu
¢alisma, Capsicum frutescens bitkisinin bliyimesi ve meyve besin icerigi lizerinde %100, %75, %50 ve
%25 oranlarindaki odun kiilu sivi giibresi (OKSG) ilavesinin etkilerini arastirmistir. Kontrol grubu olarak
normal su kullaniimistir. Biber bitkisinin agronomik, fizyolojik ve meyve besin parametreleri
belirlenmistir. En yiksek bitki boyu (25,17 cm), %25 OKSG piskirtilen biber fidelerinde gozlenirken,
yaprak sayisi (71,20), yaprak alani (100,62 cm?), 6zgil yaprak alani (67,14 m2kg™") ve yaprak alan
indeksi (0,31 m?m™2), diger uygulamalarla karsilastirildiginda %50 OKSG ile muamele edilen biberde
daha ylksek bulunmustur (p<,05). En yiiksek net asimilasyon hizi (0,0078 g m=2 glin™") ve yaprak alan
orani (0,07 m2kg™"), %100 OKSG ile piskurtilen biberlerde gozlenirken, %75 OKSG ile puskdrtilen C.
frutescens'in bagil biyime hizi (0,05 mg™ giin™) daha yiksek olmustur. %50 OKSG, en fazla meyve
sayisini (38) Uretmistir. Ayrica, %50 OKSG ile puskirtllen biber meyvelerinde A vitamini (64,01
mg/100 g), B3 vitamini (1,73 mg/100 g), B5 vitamini (1,30 mg/100 g) ve B6 vitamini (0,27 mg/100 g)
degerleri gézlenmistir. Bunun yani sira, sodyum (11,17 mg/100 g), potasyum (363,92 mg/100 g),
kalsiyum (108,14 mg/100 g) ve magnezyum (58,11 mg/100 g) degerleri ile birlikte nem (%68,32), yag
(%2,77), kul (%3,55), ham lif (%2,49), ham protein (%4,43) ve karbonhidrat (%9,20) oranlari da %50
OKSG ile muamele edilen C. frutescens meyvelerinde daha yliksek bulunmustur. Sonug olarak, %50
OKSG, C. frutescens meyvelerinin biytmesini, verimini ve besin kalitesini daha iyi artirmistir.
Anahtar Kelimeler: Antioksidanlar, Flavonoidler, Blylime bilesenleri, Toprak diizenleyiciler, Net
asimilasyon orani, Goreceli bliylime orani
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Introduction

All member states of the United Nations in 2016 agreed on
seventeen sustainable development goals in order to ensure
that humans rights are met globally, today and in the future.
Goal number two aims to “end hunger, achieve food
security, improved nutrition and promote sustainable
agriculture”. There are a number of agricultural challenges
that need to achieve this goal. One of them is the issue of
soil degradation (Barth & Duarte, 2008) which often limits
food production due to poor soil health status. When
cultivated, soils depleted of nutrients require fertilizer
application to sustain crops such as Capsicum with sufficient
nutrients (Barth & Duarte, 2008) so that its production will
be able to meet the pepper demand of large populations of
countries including Nigeria.

The genus Capsicum L. belongs to the family Solanaceae.
Members of the family Solanaceae are mostly herbs while
some others are climbers (Singh, 2004). Capsicum frutescens
is a species of plant genus Capsicum which is native to
Southern North America and Northern South America
(Latham & Elizabeth, 2009). This species is the most
common and extensively cultivated of the five domesticated
species of Capsicum L (Latham & Elizabeth, 2009). It is an
important economic annual tropical food crop rich in
bioactive nutrients, sensory attributes and dietary
antioxidants (Navarro et al, 2006) as potent health-
enhancing factors (Bramley, 2000; Ademoyegun et al,
2011). It is also used in sauces, soups, stews and as a
flavouring agent (Reyes-Escogido et al.,, 2011; Chigoziri &
Ekefan, 2013; Amruthraj et al., 2014).

Despite the diverse importance of the pepper, there is low
production of the vegetable due to poor land practice,
insufficient fertilizers, or high cost of the few inorganic
fertilizers and their possible deleterious effects on the land
and crops. Over the years, the intensive utilization of land
has resulted to depletion of soil mineral nutrients (Oti & Ojo,
2012).

The supply of organic manure is not enough, especially in
urban areas to substitute the use of chemical fertilizers that
have been increasing the acidity level of tropical soils and as
a quick means of restoring the soil fertility. However,
sustainable utilization of organic waste such as wood ash
may help to improve low nutrient level and ensure
sustainable usage of the waste.

Wood ash is the residue left from the complete combustion
of wood and wood products. The liming effect of wood ash
enhances soil pH, improving nutrient availability, particularly
in acidic soils (Sharifi et al., 2013). This creates favorable
conditions for the growth of Capsicum frutescens, increasing
biomass and plant height (Cruz-Paredes et al., 2017). In
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many farming households, especially in local areas, wood or
charcoal is the main sources of fuel used for cooking which
often generates ash. It has a high pH, base cations and
phosphorus, necessary for proper development of plants
(Mousavi, 2011). Due to its chemical compositions, it has
been shown that ash can be used to raise pH in soils
(Chigoziri & Ekefan, 2013). Its contents in many of the plant
nutrients often enhance plant growth suggesting that wood
ash could also be useful fertilizer. In nitrogen-fixing crops,
ash often supplies nutrients to meet the crop requirement
due to the availability of essential nutrients such as
potassium, phosphorus, and micronutrients (Sharifi et al,,
2013; Chigoziri & Ekefan, 2013).

In most over utilized agricultural land, it is necessary to
fertilize the soil to prevent nutrient mining. The use of
inorganic fertilizer to supply these nutrients may not always
be of economic benefit to the farmers. Furthermore,
inappropriate use of mineral but also organic fertilizers can
cause negative environmental effects such as soil
acidification and eutrophication for plants. It is therefore of
great importance to use these fertilizers, even organic
fertilizers, in an appropriate manner so as to ensure
sustainable and affordable utilization of wood ash.

This study was conducted to evaluate effects of wood ash
liquid fertilizer on the morphological and physiological
parameters as well as nutritional compositions of Capsicum
frutescens.

Methods
Material

Study Area: The study was conducted in the teaching and
research botanical garden of Department of Botany, Lagos
State University, Ojo Campus.

Sources of Seeds: Seeds of C. frutescens were extracted
from C. frutescens fruits bought at Igando market in Lagos
State, Nigeria and identified at Forestry Research Institute,
Ibadan.

Soil Collection and Planting Preparation: Soil was collected
at between 0-5cm at 500m apart from different locations of
the botanical garden according to the procedure of National
Soil Characterization Database of the United States
Department of Agriculture described in Vijay et al. (2019)
and Ojewumi et al. (2022). The soil was sieved and poured
into twenty-five perforated planting buckets.

Nursery Preparation: Seedlings of C. frutescens were raised
in the garden for 21 days. The seedlings (one per bucket)
were thereafter transplanted into the buckets when they
were 18-20cm high and watered for another 7days to
ensure hardening of the seedlings to the environment
(Ojewumi et al., 2022).
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Method

Experimental Design: The planting buckets with one
seedling per bucket were arranged in a completely
randomized design with five replicates.

Source of Experimental Materials: Wood ash of (Gambeya
albida) was collected from bakeries in Igando, Lagos State.

Preparation and Application of Wood Ash Liquid Fertilizer
(WALF): Wood ash liquid fertilizer was prepared according
to Ojewumi and Kadiri (2021) with little modifications. Wood
ash collected was thoroughly sieved to remove pebbles,
then 1000 g of the sieved wood ash was weighed and diluted
using 2L of water. The mixture was filtered using muslin
cloth and allowed to settle. The residue was discarded while
the filtrate obtained was used to constitute different
percentages of wood ash liquid fertilizer. 250 mL of WALF
was diluted in 1000 mL of water and regarded as 25% WALF.
Similar procedure was adopted for 50, 75 and 100% WALF
while ordinary water served as control. Fifty (50 mL) of each
treatment was exogenously applied to the seedlings daily for
3 months.

Determination of Physical and Chemical Properties of Soil:
Soil samples collected and air-dried. The dried soil samples
were passed through a 2-mm sieve and used for the analysis
of physical and chemical analysis. Soil pH, Organic carbon,
total nitrogen and available phosphorus were determined.
Soil texture was determined according to the method of
Hardie et al.,, (2014) while exchangeable minerals (copper,
magnesium, phosphorus, potassium, sodium, sulphur and
zinc) were estimated following the procedure of Huang et al.
(2022).

Physicochemical Properties of WALF: Physicochemical
properties such as pH, available phosphorus and
exchangeable cations were also determined (Oladele et al,,
2019).

Data collection

Determination of Vegetative Parameters of C. frutescens:
The vegetative parameters such plant height was
determined using a ruler calibrated in centimeter (cm) while
the numbers of leaf were measured using physical counting
at one week interval (Kadiri, 1999).

Determination of Total Leaf Area, Specific Leaf Area and Leaf
Area Index: The total leaf area was determined using leaf
area meter (Ojewumi et al., 2023). Using the leaf area and
weight of leaf values specific leaf area, leaf area index,
relative growth rate, net assimilation rate, and leaf area ratio
were computed (Alireza et al., 2012);

Specific leaf area = Leaf area / Corresponding weight of leaf

Leaf area index = Leaf area / Area of litter fall

Log W, — Log,W;

Relative growth rate =

=t
W, — W, Log,A, — Log,A
Net assimilation rate = —= 1y 209el2 Ges
Az - Al tz - tl
W, — W, Log,A, — Log,A
Leaf area ratio = — L x Gel’2 Gela
t2 - tl W2 - Wl

Where A= Area of leaf at t;, A,= Area of leaf at t,, W= first
measured weight (g), W>= second measured weight (g), T1=
initial time (weeks) and T,= final or second time (weeks)

Determination of yield (Number of fruit per plant) of C.
frutescens fruits:

Pepper yield was determined by hand harvesting according
to the method of Sezen et al. (2011) with little modifications

Determination of nutritional contents of C. frutescens fruits:
Procedure of AOAC (2000) with medications was used to
determine proximate contents of C. frutescens fruits.

Ash: Ash in the samples was determined by adding 5g of the
samples to a known weight crucible, weighed and dried at
932F and reweighed. Ash was determined using the
formula:

Ash (%) = weight of ash / weight of sample x 100

Crude fat: Two grams of dried sample of pepper fruits was
kept using paper thimble in a known weight fat extractor.
Ninety (90 mL) of benzyne (Ce¢Hs) was added, refluxed and
weighed. Crude fat was determined as shown below;

Crude fat (%) = (weight of flask - weight of empty flask) /
weight of original sample x 100

Moisture: Moisture was calculated using the formula below;

Moisture (%) = (eight of sample before drying - weight of
sample after drying) / eight of sample before drying x 100

Crude fibre: Three (3g) of the samples were boiled in 30
mLof 1.25% H,S0, for 30 min, filtered, washed thoroughly in
hot water and boiled using 200 mL of 1.25% NaOH for 20
minutes. Spotless beaker was dried at 100+5°°C and the
weights of the contents were calculated. Spout-less beakers
and its content were dried at 9320F-11120F for 3 hours, and
weighed. The crude fibre was calculated according to AOAC
(2000) as shown below;

Crude fibre (%) = (weight of beaker containing crude fibre -
weight of spoutless beaker and crude fibre) / weight of
original sample x 100

Determination of vitamins in C. frutescens fruits:

Vitamin A (Retinol): Two (2g) of the sample was weighed into

a flat bottom reflux flask, 10ml of distilled water was added

followed by 25ml of alcoholic KOH solution and a reflux

condenser attached. The mixture was heated using boiling

water bath for one hour, shaken, cooled rapidly and about
Research in Agricultural Sciences
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30ml of water was added after which hydrolysate obtained
was transferred into a separation funnel.

The solution was extracted thrice with 250ml quantities of
chloroform. Two 2 g anhydrous Sodium sulphate was added
to the extract and filtered into 100mL volumetric flask and
made up to mark with chloroform. Standard solution of B-
carotene Vitamin A ranged from 0-50 pg/mi and chloroform
was used by dissolving 0.003 g of standard L-carotene in
100ml of chloroform. The above gradients of different
standard solutions prepared were determined with
reference to their absorbance from which average gradient
was used to calculate Vitamin A (B-carotene in pg/ 100g)

Vitamin B3 (Niacin): Three (3g) of the sample was treated with
50 ml of H,SO4and shaken for 20 minutes after which, 3 drops
of the ammonia solution were added and filtered. Afterwards,
10 ml of the filtrate was added into a 50 ml volumetric flask
and 5 ml of 0.02 H,S04 470 nm according to AOAC (2000).

Vitamin B5 (Pantothenic acid): Three (3g) of sample was
weighted and shaken with 200ml distilled water, diluted to
mark to distilled water and filtered after which 5 ml of
aliquot of the sample filtrate was pipetted into a 2 ml
beaker, 5 ml of 12% potassium bromide (KBr), 10 ml of
KMNO, were added and mixed thoroughly. The mixture was
transferred to a stoppered flask put in a boiling water bath,
cooled inice for 5 min and 20% freshly prepared H,SO., was
added drop wise to decolonize the excess KMNO, solution,
10ml of 2,4 dimitrophenylmrazine (5 g/l) was added. The
mixture was heated on a steam bath and cooled to room
temperature. Yellow precipitate was obtained and dried for
30 at 100°C. The dry precipitate was dissolved in hot
pyridine solution, mixed to form a homogenous suspension
and filtered to mark with pyridine solution. All aliquot of the
solution above was pipetted into a 200 ml flask and 50ml of
distilled water was added, followed by 5 ml of 5M NaOH
solution to develop the due colour. Absorbance of sample
and standard pantothenic and solution of range 10 ug/ml -
50 pg/ml prepared from pg/ml stock pantothenic acid were
read (570 nm).

Vitamin B5 (ug) = (Absorbance of sample x average gradient
factor x gradient factor) / weight of sample

Vitamin B6 (Pyridoxine): The vitamin B6 was determined by
extracting 2 g of sample with 0.5 g of ammonium chloride,
45 ml of chloroform and 5 ml of absolute ethanol. The
mixture was mixed for 30 minutes and 5 ml of distilled water
added. The chloroform layer containing the pyridoxine was
filtered and made up to mark with chloroform. 0-10 ppm of
vitamin B6 standard solutions were prepared and treated in
a similar way as sample, and their absorbance measured on
spectrophotometer at 415 nm. The vitamin B6 was then
calculated.

Research in Agricultural Sciences

Vitamin B5 (ug) = (Absorbance of sample x gradient factor)
/ weight of sample

Vitamin C (Ascorbic acid): Two grams of the sample was
weighed and 10 ml of oxalic acid (0.05 M), EDTA (0.02 M)
solution was added and placed in the sample for 24 hours to
provide the required reaction time. After 24 hours, the
samples were filtered using 0.45 um filter paper. Then, 2.5
ml of each sample was transferred to a separate 25 ml
volumetric brown flask, after which 2.5 ml of the oxalic acid
(0.05 M)-EDTA (0.02 M) solution was added.

Vitamin E (Tocopherol): One (1 g) of the was weighed and
filtered after which 10 ml of absolute alcohol and 20 ml of
IM alcoholic H,SO4, were added. The condenser and flask
were wrapped in Aluminum foil and refluxed for 45 minutes
and cooled for another 15 minutes. Fifty (50 ml) of distilled
water was added to the mixture and transferred to a 250 ml
separating funnel covered with Aluminum foil. The
unsaponifiable matters in the mixture were extracted with 5
x 30ml dimethyl ether. The combined extracts were washed
free of acid and dry evaporated and the residues obtained
were dissolved in 10ml absolute alcohol. Aliquot of solutions
of the samples and standards (0.3-3.0 mg vitamin E) were
transferred to a 20 ml volumetric flask and 5 ml alcohol was
added, followed by 1 ml concentrated Nitric acid. The flasks
were placed on a water bath at 90°C for 3 minutes from the
time the alcohol begins to boil, volume with absolute alcohol
and absorbance was taken at 470 nm against a blank
containing absolute alcohol and 1 ml conc. Nitric acid (HNO)
was treated in a similar manner (AOAC, 2000). Vitamin E
(Tocopherol) using spectrophotometer (Achikanu et
al.,2013).

Vitamin E (ug/100g) = (Absorbance of sample x gradient
sample x diluted factor x weight of sample) / weight of
sample

Vitamin K (Phylloquinone): Five (5 g) of sample was weighed
into a 250 ml beaker and 30 ml of Butyl alcohol was added.
The mixture was thoroughly shaken to obtain a homogenous
solution and filtered through filter paper into a 100ml
volumetric flask and made up to mark with butyl alcohol. 10
ml aliquot of the filtrate was pipetted into a 30 ml centrifuge
tube and 3 drops of 2, 4- dinitrophenyl hydrazine was added
to develop the blue colour which will subsequently change
to bluish green upon addition of 3ml of alcoholic ammonia.
Standard solutions of vitamin K from 0-20 pg/ml were
prepared and treated as samples to obtain a gradient factor.
The Absorbances of standards and sample were read at a
wavelength of 480mm

Vitamin K (ug) = (Absorbance of sample x average gradient
factor x gradient factor) / weight of sample
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Determination of phytochemicals in Capsicum frutescens
fruits:

Phytochemical contents of the samples were determined
following the procedure of Harborne, (1973) in Ojewumi
and Oyebaniji (2020) with little modifications.

Alkaloids: Finely ground 2 g of simple was weighed into a 100
ml beaker and 30 ml of 80% absolute alcohol was added. The
mixture was transferred to a 250 ml flask and more alcohol
was added to make up to 100 ml after which 1g magnesium
oxide added. The mixture was digested in a boiling water
bath for 2hrs and filtered. The residue was returned to the
flask and re-digested for 30 min with 50 ml alcohol was
evaporated and 3 drops of 10% HCl was added. The whole
solution was later transferred into a 250 ml volumetric flask
after which 5ml of zinc acetate solution and 5ml of
potassium ferrocyanide solution were added separately and
mixed to give a homogenous solution. The flask was allowed
to stand for al0 minutes and 10ml of the filtrate was
transferred into a separatory funnel. The alkaloids were
extracted by shaking with chloroform. The residue obtained
“as dissolved in 10ml hot distilled water and transferred into
a kjeldahl tube with addition of 0.20g sucrose and 10ml
Conc. H,S04 and 0.02g selenium for digestion to a colorless
solution to determine %N by Kjeldahl distillation method. %
Nitrogen got was converted to % total alkaloid by
multiplying by a factor of 3.26 i.e % Total alkaloid = %N x
3.26

Flavonoids: One (1 g) of the sample was weighed into a
100ml beaker and 80ml of 95% ethanol was added and
filtered into a 100ml volumetric flask and made up to mark
with Ethanol. Furthermore, 1ml of the extract was pipetted
into 50 ml volumetric flask, 4 drops of Conc. HCL was added
via a dropping pipette after which 0.5g of magnesium
turnings added to develop a magenta red coloration.
Standard flavonoid solution of range 0-5ppm were prepared
and treated in a similar way with HCl and magnesium
turnings like sample. The absorbance of magenta red
coloration of sample and standard solutions were read on a
digital Jenway V6300 Spectrophotometer (520nm). The %
flavonoid was calculated as shown;

Flavonoids = (Absorbance of sample x average gradient
factor x dilution factor) / (Weight of sample x 10000)

Saponins: Two grams of the sample was weighed and 100m|
of isobutyl alcohol was added. The mixture was shaken on a
UDY shaker for 5 hours to ensure uniform mixing. The
mixture was filtered and 20ml of 40% saturated solution of
magnesium carbonate was added. The mixture obtained
with saturated Magnesium carbonate was again filtered to
obtain a clear colorless solution. One (1ml) of the colorless
solution, was pipetted into 50ml volumetric flask and 2ml of
5% Iron (II) chloride solution was added and made up to

mark with distilled water. It was allowed to stand for 45min
for blood red color to develop. 0-10ppm standard Saponin
solutions were prepared from saponin stock solution. The
standard solutions were treated similarly with 2ml of 5%
Iron () chloride solution as done for 1ml sample above
after which absorbance of the sample and standard saponin
solutions were read after color development in a Jenway
V6300 Spectrophotometer (380mm).

% Saponin= (Absorbance of sample x gradient factor x
dilution factor) / (Weight of sample x 10000)

Steroids: Three (3g) of the sample was weighed into a 100m|
beaker and 20m1 of Chloroform-Methanol (2:1) was added
to dissolve the extract after which the mixture was filtered.
The resultant residue was treated repeatedly with
Chloroform-Methanol until free of Steroids was obtained.
One (1ml) of the filtrates was pipetted into a 30ml test tube
and 5ml of alcoholic potassium hydroxide was added and
shaken to obtain a homogenous mixture. The mixture was
placed in a water bath (37°C-40°C) for 2hours, and 10 ml of
petroleum ether was added followed by 5ml distilled water
and later evaporated. Six (6ml) of Liebermann Burchard
reagent was added to the residue and was absorbance was
taken at 620nm on a Spectronic 21D digital
Spectrophotometer. Standard Steroids of concentration of
0-4mg/mi was prepared from 100mg/mi stock steroid
solution and treated similarly as above;

Steroids = (Absorbance of Sample x Gradient x Dilufion
Factor) / (Weight of sample x 10000)

Statistical Analysis

Data were analyzed using statistical analysis system (SAS,
2013). Means were calculated using one way analysis of
variance and separated using Duncan’s Multiple Range Test
(DMRT) at p<.05.

Results

The physical and chemical properties of the soil and wood
ash liquid fertilizer

Production of crop-plants such as Capsicum frutescens is
influenced by soil fertility and nutrient supply therefore,
physical and chemical compositions of soil used for this
study revealed that the soil was acidic (pH; 6.3) with
appreciable quantities of organic carbon (17.4 g kg}), total
nitrogen (2.3 g kg™ and phosphorus (21.7 mg kg™). The soil
was also sandy loam but characterized sandy (826 g kg?),
clay (36 g kg) and silt (129 g kg) properties as well as
average proportion of nutritional elements (Table 1). Also,
S (58.57cmol kg?) was the major exchangeable mineral
observed in wood ash liquid fertilizer (WALF) followed by
Mg?* (40.54 cent/kg) while Cu®* (1.26 mg/kg) was the least
mineral observed (Figure 1).
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Table 1.
The physical and chemical properties of the soil used for
the experiment

sprayed with 50% WALF (Table 3).

Table 2.

Effect of different combinations of wood ash liquid
fertilizer on height (cm) of Capsicum frutescens

WALF levels 5\ yat 3WAT AWAT
(%)

100 2.80+1.24° 7.4043.50° 17.00+6.08%
75 260+1.17° 6.00+3.11°  10.40+4.61°
50 6.40+2.50° 14.8044.35° 25.17+2.30°
25 2.40+1.69° 9.4042.78°  18.60+5.38%
Control (W)  6.2041.20®° 13.00+3.44% 23.20+3.57%
p<.05 0.04 0.02 0.03

Parameters Quantities
pH (H20) (1:1) 6.3+1.23
Organic Carbon (g kg™) 17.4+1.74
Total N (g kg?) 2.3+0.96
Available P (mg kg?) 21.7+1.56
Particle size distribution (g kg?)

Sand 826+2.85
Clay 36+1.45
Silt 129+2.95
Textural class Sandy Loam
Exchangeable Bases (cmol kg?)

Potassium 0.53+0.02
Calcium 5.34+1.45
Sodium 0.70+0.04
Magnesium 0.91+0.03
£ PH #. Exchangeable Mg2+ (cent/kg)

+ Exchangeable Cu2+ (mg/kg) =: Exchangeable Zn2+ (mg/kg)

& Exchangeable S2+ (cmol kg-1) # Exchangeable K+ (cent/kg)

™ Exchangeable Na+ (cent/kg) * Available Phosphorous (mg/kg)

70 ~
60
50
40
30

20

10

1
Major nutrients and Physicochemical contents of wood
ash liquid fertilizer

Figure 1.
Exchangeable nutrients of wood ash liquid fertilizer

Effect of wood ash liquid fertilizer on agronomic characters
of C. frutescens.

WALF produced significant influence on height of C
frutescens from 2 through 4 weeks after treatment (WAT).
Highest plant height (25.17 cm) was recorded in the pepper
sprayed with 25 WALF % followed control (Table 2) while
highest number of leaf (71.20) was observed in the seedlings
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Mean * standard error followed by different superscripts in the same
column are significantly different at p<.05 using Duncan’s Multiple Range
Test (DMRT) WALF = Wood Ash Liquid Fertilizer, W = Water, WAT = Week
After Treatment

Table 3.
Effect of different combinations of wood ash liquid fertilizer

on number of leaves of Capsicum frutescens
WALF

levels (%) 1 WAT 2WAT 3WAT AWAT

100 15.80£3.89¢ 16.20+3.20° 28.80+9.81* 44.60+13.58%
75 22.60+1.86% 22.80+4.87%® 25.60+7.07°  29.20+7.53°
50 24.40+4.58% 31.60+£7.73% 57.00+13.93% 71.20£13.66°
25 16.60+1.53¢ 19.80+2.39% 29.00+5.03* 49.80+8.76%

Control (W) 20.20+.66° 32.80+3.47% 44.25+9.23% 58.16+8.47%
p<.05 0.01 0.03 0.04 0.01

Mean * standard error followed by different superscripts in the same
column are significantly different at p<.05 using Duncan’s Multiple Range
Test (DMRT) WALF = Wood Ash Liquid Fertilizer, W = Water.

Effect of wood ash liquid fertilizer on physiological indices of
C. frutescens

Different levels of WALF modulate significant effects on
physiological indices of the pepper. Leaf area (100.62 cm),
specific leaf area (67.14 m?kg?) and leaf area index (0.31
m?m) were recorded in the leaf of the C. frutescens treated
with 50% WALF. Highest leaf area ratio (0.07 m?kg?) and net
assimilation rate (0.0078 gm2day?) were recorded in C
frutescens sprayed with 100% WALF while highest relative
growth rate (0.05 mg glday?) was recorded in pepper
sprayed with 75% WALF (Table 4). Various percentage of
WALF influenced number of fruits produced by the pepper
grown under the treatments. 50% WALF produced the
highest number of fruits (38) while least number of fruits
(20) was produced in the pepper sprayed with 100% WALF
(Figure 2).
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Table 4.
Effect of different combinations of wood ash liquid fertilizer on leaf area (cm) of Capsicum frutescens
LA SLA LAI LAR NAR RGR

WAL levels () (em) (mikg'!) (m?m?) (mPkg'!) (gm?day’)  (mgglday?)
100 72.20+13.86¢ 47.23+4.43° 0.13+0.04¢ 0.07+0.03° 0.00783+0.0027° 0.02+0.01°
75 89.60+12.01° 67.1446.75° 0.26+0.03° 0.06+0.01%° 0.002140.0054° 0.05+0.02°
50 100.62+13.69°  53.57+4.16%° 0.31+0.01° 0.03+0.01°° 0.0018+0.00139° 0.04+0.00°
25 77.8045.27°¢ 55.4944.04%° 0.22+0.01°¢ 0.04+0.01°" 0.001+0.0040° 0.03+0.01°
Control (Water)  99.60+3.85%° 53.54+3.50% 0.28+0.04%° 0.02+0.00¢ 0.00604+0.0018° 0.03+0.01°
p<.05 0.04 0.04 0.04 0.03 0.03 0.04

Mean + standard errors followed by different superscripts in the same column are significantly different at p<.05 using Duncan’s Multiple Range Test
(DMRT). WALF = Wood ash liquid fertilizer, W = Water, LA = Leaf Area, SLA = Specific Leaf Area, LAl = Leaf Area Index, LAR = Leaf Area Ratio, NAR = Net

Assimilation Ratio, RGR = Relative Growth Ratio.
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Figure 2.

Effect of different combinations of wood ash liquid fertilizer
on number of fruits per plant (yield) of Capsicum frutescens.
Differences in lowercase letters on bars in each week indicate
significant differences among treatments at p<.05

Effect of wood ash liquid fertilizer on nutritional
compositions of C. frutescens fruits.

Vitamin A (64.01 mg/100g), vitamin B3 (1.73 mg/100g),
vitamin B5 (1.30 mg/100g), vitamin B6 (0.27 mg/100g)
vitamin C (14.83 mg/100g), vitamin E (0.82 mg/100g) and
vitamin K (44.15 mg/100g) were higher in the fruits of C.
frutescens treated with 50% WALF (Table 5) Similar
observation was noticed in sodium (11.17 mg/100g),
potassium (363.92 mg/100g), calcium (108.14 mg/100g),
magnesium (58.11 mg/100g) and phosphorus (81.00
mg/100g) in the fruits pepper (Table 6). In addition,
moisture (68.32 %), dry matter (14.36 %) and fat (2.77 %),
ash (3.55 %), crude fibre (2.49 %), crude protein (4.43 %) and
carbohydrate (9.20) recorded in the fruits of the plant
treated with 5 0% WALF (Table 7).

Effect of different percentage WALF on Phytochemical
contents of Capsicum frutescens

Alkaloids (6.28 %), saponins (5.32 %), flavonoids (5.62%) and
steroids (6.44 %) were higher in the fruits of the pepper
treated with 75% WALF compared with other combinations
of WALF (Table 8). This observation indicates that WALF had
positive effects on the phytochemical contents of C
frutescens fruits.

Table 5.

Effect of different combinations of wood ash liquid fertilizer on Vitamin composition of Capsicum frutescens

Vitamin Composition (mg/100g)

WALF levels

(%) Vit A Vit B3 Vit BS Vit B6 Vit C Vit E Vit K
100 30.70£0.05¢  1.47#0.04°®  0.09+0.01°  0.2240.03°  12.05+0.03¢  0.72+0.03°  39.71+0.04¢
75 36.77+0.03¢  1.53+0.03*  0.07+#0.00°  0.2240.03°  12.81+0.01¢ 0.75+0.06®®  41.28+0.06¢
50 64.01+0.32°  1.73+0.03*  1.20+0.00°  0.27+#0.01*> 14.83+1.18%  0.82+0.03°  44.15+0.03?
25 58.20+0.03°  1.59+0.04*  0.10£0.01°  0.23+#0.01°  13.97+#0.00° 0.75+0.05®  42.77+0.02°
Control (W) 54.63+0.04° 1.61+0.03®®  0.09+0.00°  0.20+0.00°  14.73+0.03® 0.76+0.00°®  42.95+0.02°
p<.05 0.04 0.02 0.01 0.01 0.02 0.04 0.01

Mean + standard error followed by different superscripts in the same column are significantly different at p<.05 using Duncan’s Multiple Range Test (DMRT)

WALF = Wood Ash Liquid Fertilizer, W = Water
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Table 6.

Effect of different combinations of wood ash liquid fertilizer on Mineral composition of Capsicum frutescens

WALF levels Mineral composition (mg/100g)

(%) Sodium Potassium Calcium Magnesium Phosphorus Zinc
100 9.59+.04¢ 294 .44+.04¢ 93.46+.05¢ 49.10+.04¢ 76.31+.04¢ 3.41+.03%
75 9.96+.06° 304.69+.03¢ 97.97+.03¢ 49.74+.03¢ 76.65+.03¢ 3.41+.03°
50 11.17+.03? 363.92+.03° 108.14+.10° 53.11+.06° 81.00+.33° 3.50+.01%
25 10.75+.02° 349.16+.02° 107.41+.01° 51.65+.02¢ 78.04+.03¢ 3.52+.032
Control (W) 10.73+.03° 337.83+.02¢ 106.24+.01° 51.85+.01° 79.53+.07° 3.50+.04%
p<.05 0.01 0.00 0.04 0.02 0.03 0.01

Mean + standard error followed by different superscripts in the same column are significantly different at p<.05 using Duncan’s Multiple Range Test (DMRT),
WALF = Wood Ash Liquid Fertilizer, W = Water

Table 7.

Effect of different combinations of wood ash liquid fertilizer on proximate of Capsicum frutescens

WALF levels Proximate (%)

(%) Moisture Dry Matter Fat Ash Crude Fibre  Crude Protein  Carbohydrate
100 62.55+0.58%° 9.40+0.03¢ 2.46+0.13°  3.09+0.00°  2.34%0.01° 4.14%0.01° 7.06+0.01°
75 60.82+0.01°®  11.2940.08®®  2.69+0.00®® 3.12+0.00°  2.49+0.00? 4.4040.03? 7.2040.03°
50 68.32+2.64°  14.36+0.01*  2.77+0.02*  3.55%0.03°  2.49+0.00° 4.43+0.02° 9.20+0.03°
25 62.68+0.03%®  10.49+0.03°®  2.54+0.02° 3.25+0.03°  2.19+0.02¢ 3.91+0.03¢ 6.60+.003%°
Control (W) 61.61+0.03%®  10.48+0.03®  2.68+0.03%® 3.53+0.03° 2.38+0.03° 4.22+0.03° 6.90+0.03
p<.05 0.04 0.00 0.02 0.00 0.03 0.02 0.00

Mean + standard error followed by different superscripts in the same column are significantly different at p<.05 using Duncan’s Multiple Range Test

(DMRT)WALF = Wood Ash Liquid Fertilizer, W = Water

Table 8.

Effect of different combinations of wood ash liquid
fertilizer on Phytochemical contents of Capsicum
frutescens

WALF Phytochemical contents (%)

levels

(%) Alkaloids Saponins  Flavonoids  Steroids
100 5.82+#0.11¢ 2.334#0.01° 5574#0.2° 6.35+0.11°
75 6.28+0.31° 53240.02° 5.62+1.01° 6.44+0.2°
50 6.08£1.20° 2.33#0.00° 5.54+0.5°  6.3241.1°
25 6.87+1.01° 2.34+0.03® 5.51#0.2° 6.34+1.01°
(CV?/';UO' 3.45£0.23° 1.12+0.12°° 3.56£0.86° 4.13+0.45°
p<.05 0.04 0.04 0.00 0.01

Mean + standard error followed by different superscripts in the same
column are significantly different at p<.05 using Duncan’s Multiple Range
Test (DMRT)WALF = Wood Ash Liquid Fertilizer.
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Discussion

The physical and chemical properties of the soil and wood
ash liquid fertilizer

The assessment which indicted the soil used for growing the
vegetable was acidic and although contain nutritional
contents such as potassium, calcium, sodium and
magnesium but at a low level informs that the soil needed
nutritional supplements to augment the survival of the
vegetable therefore, appreciable level of macro elements
recorded in the wood ash liquid fertilizer may be used to
augment the depleted nutritional contents of the soil
(Verma et al., 2017). This observation denotes that wood
ash liquid fertilizer can be an effective and sustainable soil
amendment for C. frutescens cultivation. Sustainable soil
management practices, such as the use of organic soil
amendments have been recommended as proactive
approach to address these challenges (Oyelade, 2015). One
of such amendment is the use of wood ash being a by-
product of wood industry rich in nutrients and minerals as
observed by this study.
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Effect of wood ash liquid fertilizer on agronomic characters
of C. frutescens.

Higher growth parameters such as plant height and number
of leaves observed to be significantly improved by the
application of WALF most especially 50% WALF may indicate
that the treatment contained higher nutritional contents
required for maximum development of the morphological
characters. Also, increase observed in the quantities of
these nutrients in the soil might have contributed to the
improvements observed in the agronomic characters of the
pepper. This observation is in agreement with the
submission of Parveen (2016) which revealed that wood ash
can supply essential nutrients necessary for plant growth
and development.

Effect of wood ash liquid fertilizer on physiological indices of
C. frutescens

Higher physiological characters recorded in C. frutescens
sprayed with 50% WALF could be attributed to the
availability of nutrients in the 50% WALF. The increase
observed in leaf area and specific leaf area could indicate
that 50% WALF modulated surface area, enhanced
formation of photosynthetic  pigments, increased
photosynthetic apparatus and yield of the pepper (Thakur &
Connellan, 2013). The observation is also in agreement with
the findings of Subedi & Ma (2005) and Rasheedat et al.
(2017) who reported that leaf area is one of the major
components influencing plant productivity, dry matter
production and yields of plants.

Effect of wood ash liquid fertilizer on nutritional
compositions of C. frutescens fruits.

Results indicate that nutritional compositions of the C.
frutescens fruits were affected by varying percentage of
wood ash liquid fertilizer. The fruits produced by pepper
treated with 50% WALF produced higher levels of essential
minerals such as potassium, calcium and magnesium as well
as vitamins which are important for the development of
flora. This result is consistent with findings of Thakur and
Connellan (2013) and Achikanu et al. (2013) who opined that
wood ash improved nutrient contents of crops.

Effect of different percentage WALF on Phytochemical
contents of Capsicum frutescens

Substantial quantities of alkaloids, saponins, flavonoids and
steroids observed in the fruits of the pepper treated with
50% WALF could indicate that fruits of the vegetable are
hosts of appreciable therapeutic potential of C. frutescens as
influenced by the treatments. This could be of high benefits
to consumers (Odeyemi et al., 2021). The results of this
study suggest that application of the varying percentage of

WALF as a soil amendment can be a sustainable and
effective approach towards the enhancement of growth and
nutrition composition of C. frutescens fruits.

Conclusion and Recommendations

Results of this study demonstrated that although all the
varying percentages of WALF investigated produced
beneficial effects on the pepper, however, 50 and 75%
WALF improved better the growth, yield and nutritional
quality of C. frutescens fruits. Phytochemical contents were
also recorded highest in C. frutescens fruits treated with 75%
WALF. Therefore, sustainable usage of the forest product is
advocated in commercial and subsistence farming practices
to alleviate pepper demand.
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