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Beyaz Ciiriikliik Mantari ile Muamele Edilen Bugday Sapinin FTIR

Analizi
Siileyman KUSTAS!", Engin Derya GEZER?
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Arastirma Makalesi

2Karadeniz Teknik Universitesi, Orman Fakiiltesi, Orman Miihendisligi Béliimii, Trabzon, Tiirkiye

Oz — Mantarlar kiiresel karbon, mineral ve azot dongiisiinde 6nemli bir role sahiptir. Mantarlarin bitkisel olarak
biiylimesi lignoseliilozik atiklarin degerlendirilmesinde 6nemli bir rol almasindan dolay1 hem akademik hem de ticari
cevrelerin ilgisini ¢ekmistir. Bu calismada, beyaz ciiriiklik mantart Pleurotus ostreatus ile ii¢ farkli siirede
inkiibasyona maruz birakilann bugday sapinin kimyasal bilesimindeki degisimler Fourier doniisimli kizilotesi
spektroskopisi ile tespit edilmistir. Bugday sap1 Pleurotus ostreatus mantari ile 10, 20 ve 30 giin siireyle inkiibe
edilmis ve her bir inkiibasyon siiresinin sonunda Fourier doniisimlii kiziltesi spektrumlart belirlenmistir. Bugday
sapinin ana bilesenlerini olusturan polisakkaritler, lipitler, proteinler ve kitin Fourier doniisiimlii kizilotesi
spektroskopisindeki dalga boylarmin nispi artis ve azalisa gore kimyasal bilesimindeki degisimler tespit edilmistir.
Pleurotus ostreatus (PO) mantari ile muameleye ugratilmis bugday sapmin Fourier doniistimli kizilotesi (FTIR)
spektrumlarin da 3000-2825 cm* pik araliginda deformasyon, 1770 - 1520 cm, 1425 - 1390 cm™, 1375 - 1300 cm?,
896 cm™ ve 800 cm™ piklerinin ise ortaya giktig1 tespit edilmistir.

Anahtar Kelimeler — Beyaz ¢iiriikliik mantar, FTIR, Bugday sapt, Biyolojik bozunma, Pleurotus ostreatus

Wheat Straw Treated with White-Rot Fungus FTIR Analysis

1 Materials and Materials Machining Technologies Pamukova Vocational School, Sakarya University of Applied Sciences, Sakarya, Tiirkiye
2Department of Forest Engineering, Faculty of Forestry, Karadeniz Technical University, Trabzon, Tiirkiye
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Research Article

Abstract — Fungi are an important part of the natural world, and they play a significant part in the recycling of minerals
and carbon, as well as in the nitrogen-fixing cycle. The vegetative growth of fungi has attracted the attention of both
cademic and commercial circles due to its important role in the utilization of lignocellulosic wastes. Fourier transform
infrared spectroscopy was used to detect changes in the chemical composition of wheat straw incubated with the white
rot fungus Pleurotus ostreatus for three different periods. At the conclusion of each incubation period, FTIR spectra
were calculated from wheat straw that had been incubated with Pleurotus ostreatus fungus for 10, 20, and 30 days.
Changes in the chemical composition of polysaccharides, lipids, proteins, and chitin, which are the main components
of wheat straw, were detected using fourier transform infrared spectra spectroscopy and the relative increase and
decrease in wavelengths. In the Fourier transform infrared spectra (FTIR) of wheat straw treated with Pleurotus
ostreatus (PO) mushroom, deformation in the peak range of 3000-2825 cm™, 1770 - 1520 cm, 1425 - 1390 cm™?,
1375 - 1300 cm™?, 896 cm* and 800 cm™ peaks appeared.

Keywords — White rot fungi, FTIR, Wheat Straw, Biodegradation, Pleurotus ostreatus
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1. Giris

Miseller, hiif hiicrelerinden olusan mantarlarin bitkisel kismidir. Hiif hiicreleri, mantarlarda biiylime ajani
olarak gorev yapan uzun ve dallanmis filamentli yapidir. Her hiif, biiylime siirecini boliinerek gergeklestiren
bir veya daha fazla hiicreden olusur ve ortalama 4-6 mikrometre ¢apinda boru seklinde hiicre ¢eperine sahiptir.
Hiicre ceperi kitin, glukanlar ve bir dis protein (mannoproteinler ve hidrofobinler gibi) tabakalarindan olusur.
Miseller, hiiflerden salgilanan enzimlerle biyopolimerleri daha basit yapilara pargalar ve karbon bazli besinleri
sindirmek i¢in kullanirlar. Bu siireg, hiiflerin besin ortamindan disa dogru biiyiimesine imkan saglar (Appels
vd., 2019). Boylece mantar miselleri toprak, talas, kagit ve diger karbon bazli maddeler gibi organik besinlerin
icinde veya yiizeyinde bulunabilir. Odun, saman ve kenevir gibi lignoseliilozik materyallerin, enerji kaynagi
olarak kullanilmadan 6nce daha kiiciik ve basit yapilara ayristirilmasi gerekiyor. Mantarlar bu amagla hiifler
araciliiyla ¢ok sayida enzim salgilarlar (Wdsten, 2019).

Mantarlar gibi patojenler lignoseliillozik materyalleri ¢liriiterek kiiresel karbon dongiisiine katki saglarlar.
Kimyasal olarak lignoseliillozik materyalin bozulmasi, yiiksek nem igeriginde lignoseliillozik materyalin
seliiloz, hemiseliiloz ve lignin bilesenlerinin kimyasal baglarinin kopmasi anlamina gelir (Martinez vd., 2005).
Dogal dis ortam kosullarinda, lignoseliilozik materyalin mantar ile bozulmasi yavas bir siirectir. Fakat,
laboratuvar kosullarinda steril malzemeler, besin ortamlari, ve nem kullanilarak mikrobiyal hiicrelerin normal
metabolik (beslenme ve biiylime fonksiyonlari) ve enzim aktivitelerini takip etmek miimkiindiir. Bu nedenle
laboratuvar kosullarinda mantar hiicre yapisinin incelenmesi, mikrobiyal hiicre yapisindaki molekiiler
bilesimler hakkinda 6nemli bilgiler elde edilir. Bununla birlikte, spektroskopik ¢aligmayla hem mantar hiicresi
yapisini hem de bozunmus lignoseliilozik materyalin kimyasal yapisindaki meydana gelen degisiklikler tespit
edilebilir (Pandey ve Pitman, 2003).

Beyaz ciiriikliik mantarlari, lignoseliilozik materyallerin tiim hiicre ¢eperi bilesenlerini tahrip ve metabolize
etme yetenegine sahiptir. Beyaz ciiriikliikk mantarinin lignoseliilozik materyal degradasyonu segici ve segici
olmayan delignifikasyon olarak ikiye ayrilir. Segici delignifikasyonda hemiseliilozlar ve seliiloz saldiriya
ugramadan Once lignin uzaklastirilir. Secici olmayan delignifikasyonda ise, hiicre ceperi bilesenlerinin
tamamin1 bozundurur (Eriksson vd., 2012). Pleurotus ostreatus, Ceriporiopsis subvermispora, Phanerochaete
chrysosporium ve Phlebia radiata segici delignifikasyon, Trametes versicolor ise segici olmayan
delignifikasyon yapan beyaz ciiriiklik mantar tiirlerindendir (Hatakka, 1994; Sonnenberg, ve Hendrickx ,
2006). Lignoseliilozik materyallerin kimyasal igeriginin tespit edilmesinde FT-IR spektroskopi yaygin sekilde
kullanilmaktadir. Bu analiz ile tek adimda ve hizli bir sekilde 6l¢iim gerceklestirilmesi, kiiciik boyutta 6rnek

kullanim1 ve 6rnek hazirlama igleminin kolay olmasi gibi birgok avantajlarindan dolay1 tercih edilmektedir
(Petrou vd., 2009).

Bu calismada, bugday sap1 Pleurotus ostreatus ile farkli siirelerde inkiibasyona maruz birakilarak kimyasal
yapisindaki degisimleri FTIR analiziyle belirlenmesi amaglanmigtir.

2. Materyal ve Yontem

2.1. Materyal

Bu ¢aligmada kullanilan beyaz ¢iiriikliik mantar Pleurotus ostreatus (PO) miselleri (kat1 inokulum) Agroma
Gida Tarim Hayvancilik San. Tic. Ltd. Sti *den (Denizli) temin edilmistir.

Kompost iiretiminde kullanmak i¢in Kalaycioglu Ticaret’ten (Trabzon) temin edilen bugday sap1 (saman)
kullanilmstir.
2.2. Yontem

Temin edilen bugday sap1 Algemaier marka, dairesel olarak hareket eden 10 mm tek kademeli elekten gegen
ornekler kullanilmistir. Hazirlanan bugday sapinin tam kuru agirliklart belirlenmistir.
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2.2.1. Inokiilasyon ve Inkiibasyon Hazirlama

Tam kuru agirlig1 belirlenmis olan bugday sapinin rutubet orant %70-80’¢e ve pH’s1 7’ye ayarlanmigtir. Daha
sonra 1stya dayanikli polietilen posetlerde 121°C de 30 dakika siireyle otoklavda steril edilip ve steril bir
ortamda sogumaya birakilmistir. Soguyan Ornekler hazirlanan kati inokulum bugday saplarina inokiile
edilmistir. Inokiilasyon sonrasi poset igindeki bugday saplari iklimlendirme dolabina yerlestirilmistir.
Iklimlendirme dolabi 25 °C ve %70 bagil neme ayarlanarak inkiibasyon siireleri baglatilmistir. 10-, 20- ve 30-
giinliik inkiibasyon siirelerinin sonunda bugday sap1 (saman) FTIR analizler i¢in hazirlanmstir.

2.2.2. FTIR-ATR Analizi

Bu calismada mikrobiyal hiicre bilesimlerinin molekiiler bilgilerini elde etmek i¢in FTIR spektroskopisi
kullanilmistir. FTIR, bilimsel c¢alismalarda biyomateryallerin, polimerlerin ve malzemelerin yiizey
karakterizasyonunda yaygin olarak kullanilmaktadir. PO mantar tiir ile asilanmis bugday sapi (saman)
orneklerinin farkli siirelerde inkiibasyona maruz birakildiktan sonra her bir inkiibasyon siiresinin sonunda
polisakkaritler, lipitler, protein miktarindaki degisimlerin tespit edilmesi i¢in Perkin Elmer Spectrum One
marka FTIR-ATR (Fourier Transform Infrared Spectroscopy- Attenuated Total Reflection Technique) cihazi
kullanilmistir. FTIR cihaz1 4 cm™? ¢oziiniirliikte 4000 ila 500 cm™ tarama araliginda her bir 6rnegin spektrasi
alinmustir. Elde edilen dl¢timler Thermo Scientific Omnic yazilimi ile irdelenmistir. Her bir grup igin en az 3
tekrar yapilmigtir.

3. Bulgular ve Tartisma

3.1. Bugday Sapimin FTIR Analizlerine Ait Bulgular

Genel olarak, polisakkaritler (1200— 900 cm™), lipitler (3000-2800 cm™, ~1740 cm 1), proteinler (1700-1600
cm?® amid I, amid 1l ve I11). 1575-1300 cm™), kitin (~1375 cm™?) ve niikleik asitler (1255-1245 cm™)
piklerinde bulunmaktadir (Haneef vd., 2017; Pena vd., 2014).

Caligma kapsaminda PO mantari ile agilanan ve farkli siirelerde inkiibasyona maruz birakilmis ve birakilmamig
bugday sap1 materyalinin ana bilesenlerindeki kimyasal degisimleri IR spektrumu (600-3800 cm™?) ile tespit
edilmistir. PO mantari ile asilanmis bugday sapinin farkli siirelerde (10, 20 ve 30 giin) inkiibasyonun ve bugday
sap1 kontrol 6rneklerinin FTIR analiz sonuglarinin karsilastirilmas: Sekil 1 verilmistir.
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Sekil 1. On islem gdérmemis (kontrol), PO mantariyla asilanmis ve farkli siirelerde inkiibasyona maruz
birakilan bugday sapina ait 10., 20. ve 30. giinlerindeki FTIR spektrumlari

Sekil 1. incelendiginde, PO mantari ile muameleye ugratilmisg bugday sapinin FTIR spektrumlari inkiibasyon
siiresi arttikga bugday sap1 kontrol érneklerine gore 3000-2825 cm™? pik araliginda deformasyon, 1770-1520
cm?, 1425-1390 cm?, 1375-1300 cm™,896 cm* ve 800 cm™ piklerinin ise ortaya ¢iktig1 goriilmektedir. Bu
piklerdeki degisimler;

2925 ve 2855 cm™ pikleri CH, ve CH3’teki asimetrik ve simetrik C-H titresimi gdstermektedir. Bu pikler yeni
fonksiyonel gruplarin meydana geldigini gdstergesidir (Schwanninger vd., 2004). inkiibasyon siiresi arttik¢a
2925 ve 2855 cm piklerinin azaldig1 20 ve 30 giinliik PO ve 30 giinliik GL mantar inkiibasyon siirelerin
sonunda ise piklerin tespit edilmedigi gézlemlenmistir.

1740 cm? piki esterlerdeki C=O titresimini ifade eden lignoseliilozdaki iki karbonil grubunu gostermektedir.
Buda hidroksil, asetil ve eter gruplarina yol acan halka agma iirtinleri i¢in karakteristik piklerdir. Bununla
birlikte bu pikteki artiglar hemiseliilozun bozundugunun bir gostewrgesidir (Pandey ve Pitman, 2003;
Mohebby, 2005).

1623 cm* pik lignin veya seliiloz ile iliskili absorbe edilmis O-H, Amid I’i ifade etmektedir (Pandey ve Pitman,
2003; Schwanninger vd., 2004; Haneef vd., 2017). Ayrica 1620 cm™ dalga boyunda ortaya ¢ikan pikler
mantarlar tarafindan olusturulan misellerin varligini ifade etmektedir (Can ve Sivrikaya, 2017; Tomak vd.
2023; Can vd. 2023).

1590, 1270 ve 1230 cm™ piklerindeki artiglar lignin yapilarindaki degisimi ifade ederken; 1168 ve 896 cm™
piklerindeki artiglar hemiseliiloz ve seliiloz yapilarinin bozunmaya bagladigini gostermektedir (Pandey ve
Pitman, 2003; Schwanninger vd., 2004; Mohebby, 2005; Haneef vd., 2017). Ancak 896 cm™ piki bugday
sapinin 20 ve 30 giinliik PO mantar ile inkiibasyonunda gézlemlenmemistir.
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1410 cm™ pikindeki artiglar karbonhidrat ve lignindeki C-H deformasyonu ve CH, kopma vibrasyonunu

gostermektedir (Pandey ve Pitman, 2003; Schwanninger vd., 2004; Mohebby, 2005; Haneef vd., 2017). 1410
cm?*pikindeki bu artis GL mantariyla asilanmis ve 10 ve 20 giin siireyle inkiibasyona maruz birakilmis bugday

sapinda tespit edilmistir.

1375 cm™ pikindeki artislar seliiloz ve hemiseliilozda CH deformasyonu ve kitinin artisinin gostergesi oldugu
bildirilmistir (Pandey ve Pitman, 2003; Schwanninger vd., 2004; Mohebby, 2005; Haneef vd., 2017).

800 cm! pikindeki artislar piran halka genislemesini ifade etmektedir (Klemm vd., 1998).

4. Sonuclar

Bu calismada PO mantar miselleri ile asilanmig bugday sap1 10, 20 ve 30 giin siireyle inkiibasyona maruz
birakilmistir. Her bir inkiibasyon siiresinin sonunda bugday sap1 6rneklerinin FTIR analizi sonuglarina gore
meydana gelen degisimler;
v' CH; ve CHs’teki asimetrik ve simetrik C-H titresimi ifade eden 2925 ve 2855 cm™ pikinin artmasi
yeni fonksiyonel gruplarin ortaya ¢iktig1 belirlenmistir.
v Lipitleri (esterlerdeki C=0 titresimini yani odundaki iki karbonil grubu) ifade eden 1740 cm™
pikinin artmas1 hemiseliilozlarin bozunmaya basladig1 gostermektedir.
v' Lignin yapilarindaki degisimi ifade eden 1590, 1270 ve 1230 cm™ piklerinde artis gézlemlenmistir.
v Hemiseliiloz ve seliiloz yapilarinin bozunmaya basladigini ya da bozundugunu ifade eden 1168 ve
896 cm! piklerinde artislar belirlenmistir.
v" Proteinleri (lignin veya seliiloz ile iliskili absorbe edilmis O-H, Amid 1) ifade eden 1623 cm™
pikinin artmasi lignin par¢alandigimi gostermektedir.
v' Seliiloz ve hemiseliilozda CH deformasyonu sonucunda olusan/artan ve Kitin géstergesi olan 1375
cm? pikinde artis belirlenmistir.
v' Piran halka genislemesini ifade eden 800 cm™ pikinde artis gézlemlenmistir.
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Bu ¢alisma, 5. Uluslararast Odun Dist Orman Uriinleri Sempozyumunda sunulmustur.
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Research Article

Abstract — In recent years, edible mushroom species have become a part of the daily human diet due
to their high protein content. These mushrooms have also gained popularity in alternative medicine
practices due to their chemical composition and antioxidant properties. This study aimed to determine
the biologically important antioxidant activities and total phenolic content of four different
mushroom species, each with its unique appearance and habitat: Amanita caesarea (Aca), Clitocybe
geotropa (Cge), Cordyceps militaris (Cmi) and Lentinula edodes (Led). The antioxidant activities of
the mushroom species were determined using the DPPH radical scavenging method, and the
percentage inhibition and 1Cso values were reported. The analysis of inhibition values at various
concentrations revealed that both Cmi and Aca mushrooms demonstrated higher antioxidant activity
when compared to Led and Cge mushrooms across all tested concentrations. Moreover, the phenolic
content of the methanolic extracts, quantified in gallic acid equivalents (GAE), were determined to
be 37.04+0.35, 52.04+0.41, 19.33+0.11, and 21.63£0.15 mg GAE/g for Cmi, Aca, Led, and Cge,
respectively. In conclusion, a direct correlation was noted between the overall phenolic content and
the antioxidant activity of the various mushroom species.

Keywords — DPPH radical scavenging method, Amanita caesarea, Clitocybe geotropa, Cordyceps militaris, Lentinula edodes.
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Arastirma Makalesi

Oz - Son yillarda yenilebilir mantar tiirleri, yiiksek protein igeriginden dolayr giinliik insan
beslenmesinin bir pargasi haline gelmistir. Bu mantarlar kimyasal bilesimleri ve antioksidan
ozellikleri nedeniyle alternatif tip uygulamalarinda da popiilerlik kazanmistir. Bu ¢aligma, her biri
kendine 6zgii goriiniim ve yasam ortamina sahip dort farkli mantar tiirliniin biyolojik olarak 6nemli
antioksidan aktivitelerini ve toplam fenolik igerigini belirlemeyi amaglamigtir: Amanita caesarea
(Aca), Clitocybe geotropa (Cge), Cordyceps militaris (Cmi) ve Lentinula edodes (Led). Mantar
tiirlerinin antioksidan aktiviteleri DPPH radikal siiplirme yontemi kullanilarak belirlenmis ve ytizde
inhibisyon ve 1Cso degerleri rapor edilmistir. Farkli konsantrasyonlarda elde edilen inhibisyon
degerlerine gore Cmi ve Aca mantarlarinin her konsantrasyonda Led ve Cge mantarlarina gore daha
yiiksek antioksidan aktivite sergiledigi tespit edilmistir. Ayrica, metanolik dziitlerin fenolik igerigi
galik asit esdegerleri (GAE) cinsinden belirlenmis olup, Cmi i¢in 37.04+0.35, Aca i¢in 52.04+0.41,
Led igin 19.3340.11 ve Cge i¢in 21.63+0.15 mg GAE/g olarak tespit edilmistir. Sonug olarak mantar
tiirlerinin toplam fenolik igerigi ile antioksidan aktivitesi arasinda dogrusal bir iligki gozlendi.

Anahtar Kelimeler — DPPH radikal séniimleme metodu, Amanita caesarea, Clitocybe geotropa, Cordyceps militaris, Lentinula

edodes.
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1. Introduction

Natural edible mushrooms contain many bioactive compounds, including phenolic compounds that have
antioxidant properties. For this reason, in recent years there has been a noticeable increase in research on the
phenolic contents and antioxidant activities of mushroom species. (Kim et al., 2008). Antioxidants play
important roles in preventing chronic diseases and protecting the body against oxidative stress. Therefore,
information on antioxidant activity and the phenolic content of mushrooms is important in determining
potential health benefits (Kozarski et al., 2015).

Many studies have been conducted to determine the phenolic compound concentrations and antioxidant
activities of various edible mushroom species. In a study conducted in Korea, the phenolic compound content
and antioxidant activity of five medicinal and edible mushroom species were examined, and the result of this
research showed that these mushrooms have different concentrations of phenolic compounds and antioxidant
activity and therefore they can be a good source of natural antioxidants (Kim et al., 2008).

Amanita caesarea (Aca), also called Caesar mushroom, which is distributed in Asia and Southern Europe, is
at the center of medical studies, especially due to its phenolic content and antioxidant activity. Numerous
studies investigating the phenolic content and antioxidant activities of A. caesarea have also revealed insights
into its potential therapeutic uses. A study revealed that a polysaccharide extracted from A. caesarea has great
potential in the treatment of Alzheimer's disease (Li et al., 2017; Hu et al., 2021).

Another mushroom species that attracts attention with its medicinal properties is Clitocybe geotropa (Cge). As
a result of their study on the antioxidant and antigenotoxic abilities of this mushroom in 2020, Sevindik and
his colleagues. identified a number of phenolic compounds such as protocatechuic acid, p-hydroxybenzoic
acid, abscisic acid and cinnamic acid (Sevindik et al., 2020).

Cordyceps mushrooms, which are found in Asian cuisine, are known to contain phenolic compounds known
for their antioxidant properties. In particular, Cordyceps sinensis was found to contain three times more total
phenolics compared to Ganoderma lucidum (Ciric et al., 2020). In a later study, it was stated that C. militaris
(Cmi) had antioxidant activity (Barido et al., 2020).

Lentinula edodes (Led), also known as Shiitake, is a type of edible mushroom that is also well known for its
health benefits. As a result of a study, it was revealed that there is a connection between the bioactive
components of L. edodes and its antioxidative, immune regulatory and anticancer properties, and it was stated
that this was thought to be caused by the polysaccharides, phenolic compounds, ergosterols and terpenoids
found in L. edodes (Wu et al., 2023). Moreover, another study revealed that L. edodes exhibited various
pharmacological activities (Bisen et al., 2010).

These results emphasize the importance of phenolic contents and antioxidant activities of natural edible
mushrooms. A better understanding of this issue can play an important role in the creation of functional foods
and dietary supplements. These data may provide valuable information regarding the potential use of
mushrooms as natural substitutes for synthetic antioxidants. Therefore, more studies are needed in this area to
fully investigate the potential of mushrooms as a source of antioxidants and phenolic compounds.

The aim of this study is to determine the antioxidant activities and total phenolic content of four different
mushroom species (A. caesarea, C. geotropa, C. militaris, and L. edodes) that have been the subject of
important medical and biological studies.

2. Material and Methods
2.1. Chemicals

The SHIMADZU UVM-1240 UV-VIS spectrophotometer was utilised to measure the absorbances with a pair
of identical quartz cuvettes, each with a thickness of one centimetre (Shimadzu Corp., Kyoto, Japan).
Deionized water obtained from the Milli-Q system (18.2 MX/cm?®, Human Power | Plus, Korea) was used
throughout every stage of this study.
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In the study methanol was used for preparation of mushroom extracts. DPPH (1,1-diphenyl-2-picryl hydrazyl)
used for determination of antioxidant activity. Folin & Ciocalteu's phenol reagent, Gallic acid (3,4,5-Trihyd-
roxybenzoic acid) and Carbonic acid disodium salt (Na2COs, anhydrous, powder) were used for determination
of total phenolic substance. All cehmicals were supplied by Merck KGaA, Darmstadt, Germany.

2.2. Preparation of Mushroom Extracts

The taxonomy of fresh A. caesarea and C. geotropa collected from Kastamonu province was determined by
Prof. Dr. Sabri UNAL from the Faculty of Forestry at Kastamonu University. The morphological identification
of L. edodes, which were grown in a culture medium, and C. militaris obtained from Istanbul was also perfor-
med. The mushrooms were cut into small pieces and dried for 48 hours at 30°C in a room dryer (NUVE KD
400, Turkey). The dried mushrooms were subsequently ground into a homogenous powder for use in the analy-
ses. Mushroom extracts were prepared following a standard protocol provided by Bakir et al., 2018 with slight
modifications (Bakir et al., 2018). The produced samples were placed in dark-colored bottles and then dissol-
ved in 10 mL of a 75% methanol solution and kept in a mixer at 25°C for 4 hours. After that, the homogenate
was centrifuged for 10 minutes at 7500 rpm (18°C). In the end 100 mg/mL of the supernatant was collected
and used for total phenolic and DPPH assays (Lee et al., 2004).

2.3. Determination of Antioxidant Activity

Using the DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging method, the antioxidant activity of the
mushroom samples was determined based on the decreasing colour change of the purple solution of the DPPH
radical, detected at 517 nm. The solutions prepared for this application were kept in dark at 24 degrees for 30
minutes. (Bozdogan et al., 2018).

For this purpose, a stock solution of DPPH in methanol was prepared at a concentration of 4.0x10° M. Each
mushroom solution was prepared in the range of 2.50-20.00 mg/mL, and measurements were taken for four
different concentrations. The percentage inhibitions of the mushrooms were calculated using the following
formula (2.3):

% inhibition = [(Ao - A1) / Ag] x 100 (2.3)

Where A is the absorbance in the control, and A; is the absorbance in the presence of the samples. Antiradical
activity, also known as ICso (mg/mL), defines the amount of antioxidant required to reduce the initial DPPH
concentration by 50% (Frankel and Meyer, 2000).

2.4. Determination of Total Phenolic Compound

The determination of the total phenolic component in the methanol extracts is based on the spectrophotometric
determination of the maximum absorbance observed at 760 nm using the Folin-Ciocalteu reagent as a standard
method. In this study, a solution of gallic acid was used as the standard. 0.1 mL of Folin-Ciocalteu reagent and
4.5 mL of deionized water were added in order to apply this procedure. Three minutes later, 0.1 mL of the
extract solution and 0.3 mL of Na,COs (2%) solution were added, and the mixture was vigorously shaken.
Then the solutions were kept in dark at 24°C for 45 minutes (Slinkard and Singleton, 1977; Chandler and
Dodds, 1983).

Each mushroom'’s phenolic compound concentrations were determined using the following formula (2.4),
which was derived from the typical gallic acid graph:

Absorption = 4.8x102.Gallic Acid (mg) + 0.042 , R2 = 0.992 (2.4)

2.5. Statistical Analysis

Descriptive statistical analysis was used to determine the significant link between the antioxidant concentration
of the mushrooms using SPSS software (SPSS Inc., Chicago, IL, USA) for Windows version 13.
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3. Results and Discussion

The concentration equations and total phenolic values used in the calculation of ICsy values with negative
correlation for the comparison of antioxidant activities of mushroom extracts are presented in Table 1. Accor-
dingly, the %50 DPPH free radical scavenging activities (ICso) found for Cmi, Aca, Led, and Cge were
0.97+0.08, 0.15+0.02, 2.05+0.12, and 1.87+0.11 mg/mL, respectively. Additionally, the gallic acid equivalents
(GAE) of total phenolics for Cmi, Aca, Led, and Cge were found to be between 37.04+0.35, 52.04+0.41,
19.33£0.11, and 21.63+0.15 mg/g, respectively.

Table 1
Concentration equations calculated by the DPPH method of Cmi, Aca, Led and Cge at different concentrations,
ICso values and total phenolic values.

. ICso Concentration R?
Total Phenolic (mg GAE/Q) (mg/mL) Equations
Cmi 37.04+0.35 0.97+0.08 y=15.27x+35.20 0.930
Aca 52.04+0.41 0.15+0.02 y=12.05x+48.14 0.958
Led 19.33+0.11 2.05+0.12 y=13.77x+21.77 0.991
Cge 21.63+0.15 1.87+0.11 y=13.86x+24.12 0.948

*Data are expressed as mean value + standart deviation (SD) of three parallel measurements.

It has been observed that the inhibition values of the methanol extracts of all mushroom samples increase with
concentration. Inhibition values in the concentration range of 2.50-20.00 mg/mL varied as follows for Cmi,
Aca, Led, and Cge respectively: % 45.79-91.58; % 57.83-93.30; % 33.94-75.93; and % 34.03-76.56 (Figure
1).
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Figure 1. Free radical-scavenging capacities of the extract measured in different concentrations (measured by
DPPH assay). The calculated results are given as mean + SEM (standard error of the mean).

Accordingly, Cmi and Aca mushrooms showed higher % inhibition values (% 45.79-91.58 and % 57.83-93.30)
at every concentration compared to Led and Cge (%33.94-75.93 and % 34.03-76.56). In the study conducted
by Sarikiirk¢ii et al. (2010), it was observed that the inhibition value of Aca (%70.1) was higher than Cge
(%61.3) as in our study at 2.5 mg/mL concentration, while Cge (%83.2-%86.1) was higher than Aca (%73.9-
%79.6) at 5 mg/mL and 10 mg/mL concentrations. In addition, Dogan and Akbas (2013) determined the
inhibition value of Aca as 40.9% at a concentration of 0.5 mg/mL in their study. For Cmi, it showed 70%
inhibition at a concentration of 0.5 mg/mL, while this value was reported by Joshi et al. (2017), it was found
to be around 40%. Also previous studies on plants and mushrooms have shown a strong correlation between
rich total phenolic content and antioxidant activity values (Giilgin et al., 2003).

Certain wild mushrooms, which serve as an important source of antioxidant compounds and are used both as
food and medicine, can have medical value due to their antioxidant activities that show a good correlation with
their phenolic content (Petrovi¢ et al., 2014; Turfan et al., 2018).

The polyphenolic and flavonoid content of mushrooms, which are high in protein and carbs but low in fat
calories, is directly linked to their antioxidant properties (Smolskaite et al., 2015; Reis et al., 2017).

The results of the difference test between concentration-inhibition pairs for Cmi, Aca, Led, and Cge were found
to be significant at the 95% confidence interval with p<0.01 level of significance. Total phenolic values, which
are directly responsible for the variance in antioxidant properties, were found to have a statistically significant
(p<0.01, n=4) negative correlation value (r = -0.999) with antioxidant activity values. The inverse association
between ICso and total phenolic content was confirmed by the results.

4. Conclusion

Cordyceps militaris, Amanita caesarea, Lentinula edodes, and Clitocybe geotropa were examined by compa-
ring their DPPH radical scavenging activity and total phenolic content. C. militaris and A. caesarea exhibited
much higher antioxidant activity compared to L. edodes and C. geotropa. These two mushroom species were
also found to have higher total phenolic content compared to L. edodes and C. geotropa. This study will serve
as a resource for the potential use of these mushroom species in the alternative medicine industry.
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Abstract — In this study, the quantity, structure, and classification of the essential oil obtained from the flowers of
Field-grown Marigold (Calendula arvensis L.) individuals grown in the field environment in Magka District, Trabzon
Province, are presented. The essential oil of the collected and dried flowers was obtained using the Clevenger
apparatus through the water distillation method. The components of the essential oil extracted from flowers were
determined qualitatively using GC-MS/FID (Gas Chromatography-Mass Spectrometry/Flame lonization Detector).
The components that constitute 99.15% of the essential oil of field-grown Marigold have been identified. According
to the results obtained, 74 known components were identified in the extracted essential oil from flowers, while only 2
components remained unidentified. The primary components of essential oil have been identified as %26.34 t-kadinol,
%10.99 3-kadinol, %16.28 3-kadinen, %8.79 o-thujen, and %6.04 a-pinen, respectively, in the order of their highest
concentration. When considering the chemical classification of components identified in the flowers of Calendula
arvensis L, sesquiterpenoids were found to be present at the highest proportion, amounting to 42.48%. When terpenes,
terpenoids, or their derivatives were evaluated as components, it was found that they constituted 53 compounds and
were present at an extremely high level of 93.32% in the essential oil of Calendula arvensis L.
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Oz — Bu ¢alisma kapsaminda, Trabzon ili, Magka ilgesi’nde tarla ortaminda yetistirilen Portakal nergisi (Calendula
arvensis L.) bireylerinden toplanan g¢iceklerden elde edilen ugucu yaginin miktar1 yapist ve bilesenlerin
smiflandirilmasina yer verilmistir. Toplanan ve kurutulan ¢igeklerin ugucu yagi Clevenger aparati kullanilarak su
destilasyonu metodu ile elde edilmistir. Cigeklerden alinan ugucu yagin bilesenleri kalitatif olarak GC-MS/FID (gaz
kromatografisi-kiitle spektrometresi) ile belirlenmistir. Portakal nergisi bitki ¢igeklerinin ugucu yagmni olusturan
bilesiklerin %99,15°1 tanimlanmistir. Belirlenen sonuglara gore giceklerden elde edilen ugucu yagda 74 bilinen bilesen
tespit edilirken 2 bilesen ise belirlenememistir. Ugucu yagin ana bilesenleri miktarlar sirastyla %26,34 t-kadinol,
%10,99 d-kadinol, %16,28 d-kadinen, %8,79 a-thujen ve %6,04 a-pinen olarak belirlenmistir. Cigek ugucu yaginda
belirlenen bilesenlerinin kimyasal siniflandirilmalar1 dikkate alindiginda %42,48 ile seskiterpenoidler en yiiksek
oranda tespit edilmistir. Terpen, terpenoid veya terpen benzeri sinifi bilesikler olarak degerlendirildiginde 53 adet
bilesik ve %93,32 ile oldukga yiiksek oranda Portakal nergisi ¢i¢eklerinin ugucu yaginda bulunmustur.
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1. Introduction

Calendula, a member of the Asteraceae family, comprises three indigenous species in Tiirkiye: Calendula
officinalis L., Calendula arvensis L., and Calendula suffruticosa Wahl. Calendula officinalis L. (Asteraceae),
which is widely cultivated and known for its aromatic yellow to orange flowers, is also referred to as "pot
marigold" due to its historical usage in soups and stews to combat diseases. This herb is of significant im-
portance in traditional medicine (AKk et al., 2021). Calendula is cultivated in a wide range of regions around
the world, including Central, South, and Eastern Europe, West Asia, Germany, and the United States. It is
known by different names in various countries, such as ringerblume, souci des jardins, and pot marigold. In
Turkey, itis referred to as an ointment, gold, velvet, orange, thyme, dead flower, velvet flower, medical nergiz,
and okgegozii (Sahingil, 2019). C. arvensis exhibits a range of therapeutic properties, including sedative, an-
tibacterial, analgesic, lymphagogue, demulcent, choleretic, antitumor, anti-inflammatory, antioxidant, antipar-
asitic, antiviral, and antiseptic activities. C. officinalis has been found to possess a range of beneficial effects,
including immunostimulant activity, protection for the liver, anti-HIV properties, antitumor activity, anti-in-
flammatory properties, the ability to cause muscle spasms, and the ability to relieve muscle spasms. C. suffru-
ticosa is known for its antioxidant and antifungal activities and its ethanolic extract is particularly noteworthy
(Servi et al., 2020).

Since the beginning of the 21st century, the composition of C. officinalis essential oil has been extensively
studied. (Raal et al., 2016). The essential oil derived from the flowers of the Calendula genus possesses a
characteristic scent and taste, which is attributed to the presence of mono and sesquiterpenes. This has been
the reason for their widespread use in traditional medicine (Yoshikawa et al., 2021). Typically, the essential
oil contains of Calendula significant amounts of y-cadinene, d-cadinene, and a-cadinol. These compounds
were identified as the major constituents of the oil (Raal et al. 2016). According to recent findings, cadinane
and muurolane were reportedly present in significant amounts within the essential oils extracted from C. offic-
inalis (Paolini et al., 2010). Recently, several initiatives have been launched to deepen our comprehension of
Calendula species therapeutic attributes and improve the output of their advantageous compounds in their
essential oils (Khalid and Silva, 2010). According to research conducted by Gazim and colleagues, the essential
oil extracted from the flowers of C. officinalis demonstrated in vitro antifungal activity against various clinical
strains of fungi (Gazim et al., 2008b). The research conducted by Mishra et al. has demonstrated that applying
Calendula essential oil to the skin can prevent UV-B-induced changes in antioxidant levels in skin tissue
(Mishra et al., 2012).

Due to the economic significance of C. officinalis as a medicinal herb and its widespread application in the
production of cosmetics, perfumes, pharmaceutical preparations, and food items, there has been a growing
interest in the potential health benefits of this plant species (Gazim et al., 2008a). The use of marigold flowers
is prevalent in the creation of perfumes, where their distinct aroma is attributed to the presence of sesquiter-
penes in the volatile fraction. Specifically, the &-cadinene present in this fraction provides notes of green,
sweet, and refreshing aroma, while the o-cadinol contributes to a woody notes (Sahingil, 2019).

This study aims to contribute to the literature by determining the amount and structure of essential oil obtained
from Calendula arvensis L. (Field Marigold) flowers grown in a field environment and by classifying the
detected compounds.

2. Material and Method
2.1. Material

Calendula arvensis L. (Field Marigold) flower samples were collected from plants grown in a field environ-
ment at an altitude of 1033 meters in Giirgen Agac locality of Magka District, Trabzon Province, in August
2019. The collected samples were dried in the shade and stored in a dry and cool environment until analysis.

2.2. Extraction of Essential oils
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Homogenized dried flower samples weighing 25 g were placed in a 2 L round-bottom flask of a Clevenger

apparatus, to which 1000 mL of pure water was added. n-Hexane (2 mL) was introduced to the collection part
of the Clevenger apparatus. The cooler temperature was set to +4.0 °C. The essential oils were extracted by
boiling at low temperature for 4 h. The percentage yield of essential oils was calculated for flowers based on
their weight (Kiiciik et al., 2006).

2.3. Analysis of Essential oil Components Using GC-MS/FID

The essential oils obtained by hydrodistillation in the Clevenger system were dissolved in hexane, filtered, and
transferred to dark-colored vials that were placed in the autosampler section. The GC analysis duration was 67
min, during which the components were separated. The essential oils were analyzed using Gas Chromatog-
raphy with Flame lonization Detection (FID). GC-MS analyses were carried out on an Agilent-5975 model
instrument, and an HP-5MS model non-polar capillary column (30 m x 0.32 mm, film thickness 0.25 pm) was
used for the analysis. Helium was used as the carrier gas at a flow rate of 1 mL/min, and the injections were
applied in splitless mode at 240 °C. A 1 uL solution of essential oil in hexane (GC grade) was injected, initially
held at 60 °C for 2 min, followed by an increase in temperature at 3 °C/min until 240 °C was reached. After
the separation of volatile compounds from the gas chromatography column, the individual mass spectra for
each compound were obtained. Compound identification was performed by comparing the mass spectra of
each component with reference compounds in the Wiley and NIST libraries, and the retention times of the
identified compounds were compared with literature data (Adams 2007).

3. Result and Discussion

The yield of essential oil, calculated as a percentage, was 0.69% (w/w) based on the hydrodistillation process
conducted with 25 g of dried Calendula arvensis L. (Field Marigold) flowers.

The volatile components exhibited high matching rates (at least 80%) and their chemical structures were iden-
tified by comparing their retention times. GC-MS/FID analysis of the essential oil revealed the structures of
74 natural compounds, while the structures of the two compounds remained undetermined. The total volatile
compounds in the essential oil were identified at a rate of 99.15%. Table 1 presents the names, classes, retention
times, Kovats indices, and literature Kovats indices of the compounds found in Field Marigold flowers, as
determined by GC-MS/FID analysis.

Table 1.
GC-MS/FID Analysis Results of Essential oil Obtained from Calendula arvensis L. (Field Marigold) Flowers

Retention % Compound Name Compound Class Kovats  Literature
Time (RT) Area Index Kovats Index

1 7.24 0.17 Hexanal Aldehyde 798 798

2 8.42 0.01 Furfural Aldehyde 830 830

3 9.16 0.02 (E)-2-Hexenal Aldehyde 849 849

4 10.65 0.02 2-Nonanone Ketone 889 889

5 1111 0.03 Heptanal Aldehyde 901 901

6 12.30 8.79 a-Thujene Monoterpene 927 927

7 12.60 6.04 a-Pinene Monoterpene 933 933

8 13.25 0.05 Camphene Monoterpene 947 947

9 13.81 0.03 Benzaldehyde Aldehyde 959 959

10 14.42 0.52 Sabinene Monoterpene 972 972

11 14.56 0.20 B-Pinene Monoterpene 975 975

12 15.06 0.16  6-Methyl-5-hepten-2-one Ketone 986 986

13 15.56 0.04 (E,E)-2,4-Heptadienal Aldehyde 997 997

14 15.89 0.20 a-Fellandren Monoterpene 1004 1004

15 16.17 0.08 3-Carene Monoterpene 1010 1010

16 16.49 0.16 a-Terpinene Monoterpene 1016 1016
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Table 1 continue

17 16.88 0.08 p-Cymene Monoterpene 1024 1024
18 17.07 0.12 Limonene Monoterpene 1028 1028
19 17.22 0.06 Eucalyptol Monoterpene 1031 1031
20 17.83 0.09 Benzyl Acetaldehyde Aldehyde 1043 1043
21 18.57 0.30 y-Terpinene Monoterpene 1058 1058
22 20.02 0.05 a-Terpinolen Monoterpene 1088 1088
23 24.41 0.48 Terpinen-4-ol Monoterpeneoid 1179 1179
24 26.46 0.06 B-Cyclocitral Monoterpeneoid 1222 1222
25 29.77 0.11 Thymol Monoterpeneoid 1294 1294
26 30.81 0.08 (E,E)-2,4-Decadienal Aldehyde 1317 1317
27 32.36 0.08 a-Cubebene Sesquiterpene 1352 1352
28 32.66 0.05 Eugenol Terpenoid 1359 1359
29 33.35 0.14 Ylangene Sesquiterpene 1375 1375
30 33.54 0.47 a-Copaene Sesquiterpene 1379 1379
31 33.95 0.14 -Bourbonene Sesquiterpene 1388 1388
32 34.15 0.12 B-Cubebene Sesquiterpene 1393 1393
33 35.02 0.16 a-Gurjunene Sesquiterpene 1414 1414
34 35.47 1.40 Caryophyllene Sesquiterpene 1424 1424
35 35.72 0.13 a-lonone Monoterpeneoid 1430 1430
36 36.73 0.34 (E)-Geranyl Acetone Monoterpeneoid 1454 1455
37 36.90 0.98 Humulene Sesquiterpene 1459 1459
38 37.19 0.11 y-Muurolene Sesquiterpene 1466 1466
39 3728 020 ep"B'S'k'ZiE;(é“'phe"an' Sesquiterpene 1468 1469
40 37.84 0.67 a-Amorphene Sesquiterpene 1481 1481
(2)-(-)-2,4a,5,6,9a-Hexahy-
41 37.94 1.75 dro-3,5,5,9-tetrame- Sesquiterpene 1484 1484
thyl(1H)benzocycloheptene

42 38.06 1.72 Germacrene D Sesquiterpene 1487 1487
43 38.17 0.53 trans-p-lonone Monoterpeneoid 1489 1489
44 38.27 0.33 B-Selinene Sesquiterpene 1492 1492
45 38.80 2.13 a-Muurolene Sesquiterpene 1505 1505
46 39.02 0.17 a-Farnesene Sesquiterpene 1510 1510
47 39.41 4.17 y-Cadinene Sesquiterpene 1520 1520
48 39.83 16.28 d-Cadinene Sesquiterpene 1531 1531
49 40.11 0.56 Cadine-1,4-diene Sesquiterpene 1538 1539
50 40.31 0.60 a-Cadinene Sesquiterpene 1543 1544
51 40.74 0.41 Germacrene B Sesquiterpene 1554 1555
52 41.20 0.25 Ledol Sesquiterpenoid 1565 1565
53 41.56 0.14 (2)-3-Hexenyl benzoate Ester 1574 1575
54 41.83 0.34 Not Found 1582 -

55 42.17 0.32 Kusimone Sesquiterpenoid 1590 1592
56 42.37 0.51 Not Found 1595 -

57 42.60 2.79 Hexadecane Hydrocarbon 1601 1600
58 43.15 0.63 B-Oplophenone Sesquiterpenoid 1616 1611
59 43.35 0.42 Tetradecanal Aldehyde 1621 1621
60 43.54 0.21 y-Eudesmol Sesquiterpenoid 1626 1626
61 43.86 1.22 B-Eudesmol Sesquiterpenoid 1635 1635
62 44.49 10.99 8-Cadinol Sesquiterpenoid 1652 1652
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Table 1 continue

63 44.80 1.26 y-Cadinol Sesquiterpenoid 1660 1658
64 45.10 26.34 t-Cadinol Sesquiterpenoid 1668 1665
65 46.08 0.46 Heptadecane Hydrocarbon 1699 1700
66 46.69 0.26 Pentadecanal Aldehyde 1711 1711
67 47.25 0.21 Farnesol Sesquiterpenoid 1726 1725
68 47.59 0.49 Valerenol Sesquiterpenoid 1736 1736
69 48.52 0.08 Benzil benzoat Ester 1762 1762
2(1H)Naftalenon,

3,5,6,7,8,8a-hegzahidro-

70 49.29 0.26 4,8a-dimetil-6-(1- Sesquiterpenoid 1784 1790
metilethenil)-
71 50.10 0.13 Etilen glikol difenil eter Ether 1807 1810
72 50.94 0.39 Hexadecanal Aldehyde 1832 1830
73 51.40 0.32  Hexahydrofarnesyl acetone  Sesquiterpenoid 1845 1845
74 53.19 0.17 Nonadecane Hydrocarbon 1898 1900
75 59.54 0.16 Heneicosane Hydrocarbon 2098 2100
76 65.47 0.08 Tricosane Hydrocarbon 2297 2300

100.00

The compounds with the highest percentage in the essential oil were t-cadinol (26.34%), 6-cadinene (16.28%),
eucalyptol (10.99%), a-thujene (8.79%), and a-pinene (6.04%). The volatile compound found in the highest
amount in the essential oil was t-cadinol. The chemical classification of the compounds found in the Field
Marigold flower essential oil is provided in Table 2.

Table 2.
Chemical Classification of Compounds Found in Essential oil Obtained from Calendula arvensis L. (Field
Marigold) Flowers

Compound Class Number of Compounds Percentage (%) Main Component
Aldehydes 11 1.54 Tetradecanal

Ethers 1 0.13 Ethylene glycol diphenyl ether
Esters 2 0.22 (2)-3-Hexenyl benzoate
Hydrocarbons 5 3.66 Hexadecane

Ketones 2 0.18 6-Methyl-5-hepten-2-one
Monoterpenes 13 16.65 a-Thujene

Monoterpenoids 6 1.65 (E)-p-lonone
Sesquiterpenes 21 32.59 d-Cadinene
Sesquiterpenoids 12 42.48 t-Cadinol

Terpene (as) 1 0.05 Eugenol

Unknown 2 0.85

Total 76 100

According to the GC-MS/FID results of the essential oil, the 76 compounds identified in the essential oil of
Field Marigold flowers were categorized into 11 groups according to their chemical classifications. Upon eval-
uating the chemical compound classes, the chemical structure class identified as sesquiterpenoids were deter-
mined as the highest quantity within the chemical composition of the essential oil, with 42.18 %. The other
compound classes were sesquiterpenes (32.59 %) and monoterpenes (16.65 %). Upon closer examination of
Table 2, it is evident that the compound classes with the highest number of compounds were sesquiterpenes
with 21 compounds, monoterpenes with 13 compounds, sesquiterpenoids with 12 compounds, and aldehydes
with 11 compounds. In total, terpenes, terpenoids, and similar compounds accounted for 93.42% of the com-
position and were represented by 53 compounds in the flower samples (Table 2). In a study on C. arvensis
collected from Istanbul, the essential oil obtained from the above-ground parts, with a yield of 0.38% (v/w),
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was analyzed by GC-MS. The study reported that the oil consisted of 36 compounds, and the major compounds

were 6-cadinene (14.8%), epicubebol (10.7%), a-cadinol (8.5%), cubenol (7.7%), and cubebol (7.2%) (Servi
et al., 2020). Tosun et al. (2012) investigated the effect of essential oil isolation from C. arvensis L. (fresh
plant material) collected from Akgaabat, Trabzon, using hydrodistillation (HD) and microwave distillation
(MD). According to the study results, they identified a total of 45 and 44 compounds in C. arvensis oil, con-
stituting 88.3% and 84.8% of the composition, respectively. The major terpene components in C. arvensis oils
have been reported to be a-selinene (HD, 16.0%; MD, 0.0%), a-pinene (HD: 11.9%, MD: 12.3%), (Z2)-a-
santalol (HD: 8.2%, MD: 7.4%), 6-amorphene (HD: 0.0%, MD: 8.0%), and (Z)-sesquilavandulol (HD, 4.8%;
MD, 0.0%). The main groups of volatile compounds were sesquiterpenes (HD, 30.5%; MD, 23.4%) and mon-
oterpenes (HD, 26.3%; MD, 24.3%). In a different study, the essential oils of C. officinalis flowers were ana-
lyzed by GC-MS, revealing the major components to be a-cadinol (20.6%), trans-p-ocimene (19.6%), carve-
none (17.9%), carvacrol (16.8%), cadinene (10.1%), 1,8 cineole (7.65%), limonene (4.2%), and a-pinene
(2.11%) (Sahingil, 2019). Another study by Okoh et al. (2008) reported the essential oil of fresh C. officinalis
flowers and identified the major essential oil components as a-thujene (26.9%), T-muurolol (24.9%), and 6-
cadinene (13.1%). It has also been mentioned that sesquiterpenoids dominate the chemical classification of
compounds in fresh flowers, accounting for 26%. Comparing the results of this study with the literature, it can
be observed that the percentage of essential oil, the number of identified compounds, the dominant volatile
compounds (cadinol, a-thujene, d-cadinene, and a-pinene), and the chemical compound classifications (ses-
quiterpenoids, sesquiterpenes, and monoterpenes) were similar. Variations in the results can be attributed to
factors such as geographical location, climate, natural variations, collection time, storage conditions, and ana-
lytical parameters (Karatas et al., 2022). Differences in the composition of volatiles can vary depending on the
environmental conditions, cultivation, and preparation methods (EI-Hawary et al., 2018).

4. Conclusion

This study aimed to investigate the chemical composition of the essential oil obtained from the dried flowers
of Calendula arvensis L., known as Field Marigold. The study revealed that yield of the essential oil was
determined to be 0.69% through hydrodistillation. The structures of 74 compounds were identified through
GC-MS/FID analysis, although two compounds could not be specifically identified. The major components in
the flower essential oil were 1-cadinol, 8-cadinene, eucalyptol, a-thujene, and a-pinene. In terms of the chem-
ical classification of volatile compounds, sesquiterpenoids, sesquiterpenes, and monoterpenes were the most
abundant compounds. The results from this study are believed to be beneficial for various industries such as
the food, cosmetic, perfumery, and pharmaceutical sectors. In addition, they may contribute to future research
on this plant.

Further research should be conducted to explore the potential applications of the identified compounds in these
industries and investigate their specific properties and benefits. Further studies could focus on optimizing the
extraction and isolation techniques for these compounds, potentially increasing the yield and purity of the
essential oil. Further studies could evaluate the impact of different growing conditions, harvest times, and
storage methods on the chemical composition of Field Marigold essential oil. These endeavors will provide
valuable insights into the practical applications of this natural resource.
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Abstract — Tree bark is one of the waste materials produced during harvesting. In this study, tree bark was evaluated
for the production of WPCs. Three tree barks (Oak, Calabrian pine, and Cedar) were added to the matrix as an
alternative for wood flour (20-80 mesh). Different tree bark content (10, 20, 40%) were also selected. The tree bark-
based WPCs were produced with the flat-pressed method. The effect of tree bark on water absorption (WA) and
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for TS values. Also, the prediction models were developed using multiple linear regression (MLR). Correlation
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Oz — Agag kabugu iiretim sirasinda olusan atik malzemelerden biridir. Bu ¢alismada agag kabugu OPK iiretiminde
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Agag kabugunun su alma (WA) ve kalinliga sisme (TS) iizerine etkisi 14 giin boyunca incelenmistir. Agag
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1. Introduction

Composites are composed of two or more components, which provide advantages to manufacturers due to the
ability to evaluate different materials in production (Kim and Pal, 2010). The combination of various properties
of components gains new materials with superior properties. Moreover, not just raw materials but also waste
materials can be used in production, allowing manufacturers to struggle with the raw material shortage. Today,
the rapid population increase in the world forces manufacturers to search for raw materials for sustainable
production.

Wood plastic composites (WPCs) are one of the wood-based composites. They have been evaluated in various
applications in recent years, such as decking, fences, siding, furniture, etc. (Durmaz et al., 2023; Xu et al.,
2017). One of WPCs' main components is plastic, a petroleum-based polymer. However, increased
environmental concerns have increased pressure on plastic consumption. Combining plastic and
lignocellulosic relatively makes WPCs environmentally friendly as well as being gained to green label, which
is vital for preference of products for customers. Moreover, the production cost decreases with adding
lignocellulosic material (Satyanarayana et al., 2009). Meanwhile, wood is one of the most preferred
lignocellulosic materials for WPC production.

The threat against global warming is gradually increasing due to the effect of greenhouse gas emissions in
recent years. CO, emissions are only consisted of 58.8% of greenhouse gas emissions (Al Mamun et al., 2014).
Therefore, developing materials inspired by nature can increase the wood industry's usage and help decrease
the pressure on the environment with environmentally friendly designs for construction and packing (Busquets,
2023).

Tree bark is one of the waste biomaterials that form up to 15% of trees, a significant material for production
(Kofujita et al., 1999; Sjostrom, 1993). However, it is mainly left to decay in the forest after harvesting, while
it is sometimes burned to obtain energy (Durmaz et al., 2016; Wenig et al., 2021). In Turkey, more than 31
million m® of wood was produced in 2022 (OGM, 2022). Twenty-five million was for industrial production.
Considering this was a massive production, vast amounts of tree bark were left or burned. The main cell wall
composition of tree bark makes the evaluation complicated, as the extractive content of tree bark is very high
compared to wood, while cellulose is lower. Meanwhile, the potential of tree bark as a lignocellulosic material
is significant for manufacturers. However, the chemical difference between wood and bark decreases the
technological properties of composites, especially mechanical properties. Moreover, tree bark's hydrophobic
character limits water penetration, which is significant for outdoor applications. Avci et al. (2018) stated that
tree bark improved the TS and WA values of WPCs due to the hydrophobic components of barks. However,
there is a decrease in the mechanical properties. Najafi et al. (2018) also highlighted that composites containing
a high content of tree bark were less hygroscopic.

Tree bark has the potential as a raw material for wood-based panels as well as their controversy (Sahin and
Arslan, 2011). As in previous studies, various tree barks have been evaluated as filling material in adhesive
(Ndiwe et al., 2019; Pandet and Plant, 2023), particleboard (Christy et al., 2020), thermal insulation boards
(GoBwaldet al., 2021; Pasztory and Novotni, 2020), and also polymer-based composites (Yemele et al., 2010;
Borysiuk et al., 2021).

Researchers often work with limited data when solving a problem, so methods that can predict intermediate
values are needed. Modeling, in its simplest form, refers to predicting an independent variable, which is the
output of a problem, using dependent variable(s) or variable(s) that affect the output. One of the simplest
methods used for this purpose is regression models. In many contemporary problems, there are two or more
independent variables. In such cases, multiple linear regression models (MLRs) should be used instead of
simple regression models (Nimon and Oswald, 2013).

22



Journal of Bartin Faculty of Forestry 2024, Volume 26, Issue 1 Pages: 21-30

This study investigated the evaluation of tree barks in the production of WPCs. For this purpose, three tree
barks (Oak, Calabrian pine, and Cedar) were selected as an alternative for wood flour. Tree barks with different
content (10, 20, 40%) were added to the matrix. The flat-pressed method was used for production. The effects
of tree barks on WPCs' physical properties (WA, TS) were investigated during the 14 days. The prediction
models were also developed using MLR.

2. Material and Method

2.1. Materials

The pine wood flour (Pinus sylvestris L.) was used as wood flour with dimensions of between 20-80 mesh in
this study. Three different tree bark, Cedar (Cedrus libani L.) Calabrian pine (Pinus brutia L.) and oak
(Quercus pontica L.) were selected as alternatives for wood flour. The dimensions of tree bark were between
20-80 mesh. The low density of polyethylene (LDPE) was used as a thermoplastic polymer in this study. The
polymer's density and melt flow index (MFI) were 0.919 g/cm? and 22 g/10 min (190°C/2.16 kg), respectively.
The maleated anhydride grafted polyethylene (MAPE) (Licocene PE MA 4351 Fine Grain) was used as a
coupling agent in all groups due to decreasing incompatibility between the WPC’s components. The density
was 0.99 g/cmd.

2.2. Methods

The wood flour and tree bark were oven-dried before the production at 80°C under the 2% moisture content.
The wood flour and tree bark were mixed with a mechanical mixer at 1200 rev/min and then rotary drum
blender at 30 rev/min for 5 min, according to Table 1. The mixture was laid on the aluminum plate with
dimensions of 500x500x4 mm?. The draft was pressed at 170°C with a pressure of 100 bar for 15 min. The
boards were removed from the press after the cooling. The panels were conditioned according to the ASTM
D618-21.

Tablo 1
The wood flour, tree bark, and polymer content
Groups LDPE (%) Wood Flour (%) Tree Bark (%) MAPE (%)
LDPE 98 - -
Control 58 40 -
58 30 10
Cedar 58 20 20
58 - 40
58 30 10 2
Oak 58 20 20
58 - 40
Calabrian 58 30 10
pine 58 20 20
58 - 40

2.3. Water absorption and thickness swelling

The WA and TS values of WPCs were determined according to ASTM D570-98. The samples with dimensions
of 50 x 50 x 4 mm were entirely soaked in the water at 20°C + 1°C. The samples' surfaces were then cleaned

23



Journal of Bartin Faculty of Forestry 2024, Volume 26, Issue 1 Pages: 21-30

and dried. The measurements for WA and TS were recorded at one day, three days, seven days, and 14 days.
Five replications were taken for each group.

2.4. Multiple Linear Regression

A multiple linear regression model was used to develop prediction models. The general formula of the MLR
is given in Equation 1;

y=ao+b1X1+0b2 Xo++--+bn Xn 1)
where y is the dependent variable and X1,X»,...,xn are the independent variables of problems.

In the study, 6 prediction models were developed using MLR, in total. To develop MLR models, wood and
bark content rate (%) and exposure time (days) were used as independent variables, while WA and TS values
of oak, Calabrian pine, and cedar were used as dependent variables, respectively.

The performance of models was evaluated Correlation coefficient (R2) using Equation 2;

n (e —p.)2
RZ =1— 21;_1( i pl) . (2)
Zi=1(pi - pm)
where, e is the experimental result, p is the prediction result, p_m is the mean of the prediction results and n is
the number of samples.

2.5. Statistical Analysis

The variance analysis was performed at a level of 0.05 to determine the differences between the factors of tree
bark type, tree bark ratio, and exposure time.

3. Results and Discussion

3.1. WA and TS of WPCs

Wood flour, one of the other main components of WPCs, is sensitive to water due to its hydrophilic structure
(Vercher et al., 2020). The effect of tree bark on WA and TS as an alternative to wood flour on the WPCs was
investigated. The WA and TS values with statistical data were also given in Table 2-7. The WA values in-
creased with increasing exposure time. However, there is nearly no change for the neat-LDPE due to the hy-
drophobic character of the polymer. On the other hand, the highest WA value was obtained from the control
sample (wood-containing). The water molecules bind the -OH groups in the wood fiber structure, which absorb
the water. Meanwhile, WA values showed that the increase in the tree bark content in the matrix improved the
resistance against water absorption. The suberin in the tree bark structure makes it more hydrophobic, limiting
water absorption (Giannotas et al., 2021). Similarly, Avcr et al. (2018) stated that suberin is crucial in WA for
WPCs. As in previous studies, the lower holocellulose content in wood affects -OH groups, primarily found
in the amorphous structure of hemicellulose and cellulose, increasing or decreasing the WA (Durmaz et al.,
2016).

According to statistical analysis, tree bark type, ratio, and exposure time were the main factors related to WA
and were statistically significant (p<0.05). The lowest WA values were obtained from WPCs containing 40%
Calabrian pine tree bark, depending on the variance test. The WA values increased with increasing exposure
time. The WA values were higher for the control group than WPCs containing tree bark.
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Tablo 2
WA values of WPCs.
Group Wogg;?:r:ﬁ;gPE Exposure time (days)
1 3 7 14
Control 0/0/100 0.14 0.20 0.20 0.26
40/0/60 2.34 5.03 7.82 11.27
30/10/60 1.87 4.42 8.12 11.16
Cedar 20/20/60 1.42 3.70 6.36 8.00
0/40/60 1.04 3.24 4.60 5.63
30/10/60 2.26 4.22 6.28 9.56
Oak 20/20/60 1.65 3.70 6.77 8.24
0/40/60 0.78 1.86 3.18 4.03
30/10/60 1.43 4.20 7.29 10.69
Calabrian pine 20/20/60 1.14 2.24 4.40 6.58
0/40/60 0.58 0.80 2.20 3.27
Tablo 3
Multifactorial ANOVA analysis of variance for WA values of day and bark type (p<0.05).
Degrees of Adjusted Sums Adjusted
Means of
Source Freedom of Sq_uares Squares F-value P-value
(DF) (Adj SS) (Adj MS)
Bark types (A) 2 45.300 22.650 85.991 0.000
Bark ratio (B) 2 340.759 170.379 646.850 0.000
Day (C) 3 822.384 274.128 1040.734 0.000
A*B 4 24.966 6.241 23.696 0.000
A*C 6 9.639 1.607 6.099 0.000
B*C 6 110.614 18.436 69.991 0.000
A*B*C 12 13.769 1.147 4.356 0.000
Tablo 4
Tukey test homogeneity groups of variables related to WA values.
Bark Type Bark ratio (%) Days
LDPE 0.2030 a 0 (LDPE) 0.2030 a 1 1.3131a
WPC40 6.6165 € 0 (WPC40) 6.6165 e 3 3.0571b
Red Pine 3.7347b 10 5.9595d 7 5.2004 ¢
Quercus 4.3787 ¢ 20 45165 c 14 7.1544 d
Cedar 4.9630d 40 2.6003 b

Similar results were obtained for TS of WPCs, as seen in Table 5. The exposure time increased the TS values.
There is nearly no change in the TS of neat-LDPE. However, the TS values significantly increased with
increasing time for control samples (wood-containing). The addition of tree bark to the matrix resulted in a
decrease in TS values. The lowest TS values were obtained from the highest tree bark content. As stated above,
suberin gained tree bark hydrophobic character. The lowest TS values were obtained from WPCs containing
40% oak tree bark. The decrease in WA and TS values is vital for outdoor applications. The hygroscopic nature
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of lignocellulosic fibers results in changing the dimensions of composites, which causes degradation of
materials at the end. However, tree barks indicate superiorities compared to wood flour in this aspect.

Tablo 5
TS values of WPCs.
Group Wogg;?;;ﬁ;?PE Exposure time (days)
1 3 7 14
0/0/100 0.24 0.33 0.57 0.65
Control 40/0/60 2.35 3.65 4.49 5.34
30/10/60 2.09 3.34 3.68 4,73
Cedar 20/20/60 1.20 2.65 3.28 3.63
0/40/60 0.67 1.16 1.34 1.64
30/10/60 1.71 3.26 3.41 4.27
Oak 20/20/60 1.39 2.64 2.99 3.34
0/40/60 0.20 0.47 0.68 0.94
30/10/60 1.73 3.39 4.08 4.43
Calabrian pine 20/20/60 0.92 1.48 1.97 2.61
0/40/60 0.21 0.48 0.90 1.10
Tablo 6
Multifactorial ANOVA analysis of variance for TS values of the day and bark type (p<0.05).
Degrees of Adjusted Sums Adjusted
Means of
Source Freedom of Sq_uares Squares F-value P-value
(DF) (Adj SS) (Adj MS)
Bark types (A) 2 8.080 4.040 17.128 0.000
Bark ratio (B) 2 194.394 97.197 412.090 0.000
Day (C) 3 81.833 27.278 115.650 0.000
A*B 4 8.275 2.069 8.711 0.000
A*C 6 0.680 0.113 0.480 0.822
B*C 6 13.165 2.194 9.303 0.000
A*B*C 12 2.451 0.204 0.866 0.583
Tablo 7
Tukey test homogeneity groups of variables related to TS values.
Bark Type Bark ratio (%) Days
LDPE 0.4485 a 0 (LDPE) 0.4485 a 1 1.1551 a
WPC40 3.9605d 0 (WPC40) 3.9605 e 3 2.0773 b
Red Pine 1.9405b 10 3.3430d 7 2.4893 c
Quercus 2.1082 b 20 2.3400 c 14 2.9707 d
Cedar 2.4497 c 40 0.8153 b

According to statistical analysis, tree bark type, ratio, and exposure time were the main factors related to TS
and were statistically significant (p<0.05). Depending on the variance test, the lowest TS values were obtained
from WPCs containing 40% Calabrian pine and Oak tree bark. The resinous materials and tannin could
improve the WA and TS values of WPCs containing Calabrian pine and Oak tree bark (Nemli, 2005; Nemli et
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al., 2006). Meanwhile, Hafizoglu and Usta (2005) investigated the 15 tree’s bark and wood chemical
composition. According to the findings, the bark's cellulose and lignin content were nearly similar. However,
the solubilities of barks in different solvents were different due to varying the extractive’s content and
constituents depending on the tree type. The variability could be effective on WA and TS values in wood-
based composites. Additionally, the TS values increased with increasing exposure time. The control group's
TS values were higher than WPCs containing tree bark.

3.2. Prediction Modelling

Developed models to predict WA values of cedar, oak and Calabrian pine were given Equations 3-5, respec-
tively.

WACedar = 3.917-0.088 WBR+0.495 ET 3)
WAz = 4.258-0.108 WBR+0.422 ET 4)
WACa|abriar| pine = 4108'0133 WBR+O437 ET (5)

Developed models to predict TS values of cedar, oak, and Calabrian pine were given Equation 6-8. respec-
tively.

TScedar = 3.666-0.075 WBR+0.134 ET (6)
TSoa = 3.464-0.088 WBR+0.113 ET (7)
TSCaIabrian pine = 3186'0086 WBR+0121 ET (8)

where WBR was the wood&bark rate (%), and ET was the exposure time (days).

The R? is a measure that indicates the strength of the relationship between the dependent variable and the
independent variables. This value varies between 0 and 1, increasing as the accuracy of the model improves.
R? graphs of studied parameters were given in Figures 1 and 2, respectively.

WA_Cedar WA_Oak WA_Celebrian pine
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Figure 1. Correlation coefficient (R?) graphs of WA values of Cedar (a), Oak (b), Celebrian pine (c)
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Figure 2. Correlation coefficient (R? graphs of TS values of Cedar (a), Oak (b), Celebrian pine (c)

R2values of developed models were calculated at 0.850, 0.882, and 0.853 of models developed to predict WA
values of cedar, oak, and Calabrian pine, while 0.879, 0.889, and 0.839 of models developed to predict TS
values of cedar, oak and Calabrian pine, respectively.

4., Conclusion

It is well-known that the differentiation in wood and tree bark structure limits its usability. However, the raw
material shortage increases the pressure on the manufacturer. This study investigated the potential of tree bark
as an alternative to wood flour for WPC production. The different bark content was selected and added to the
matrix instead of wood flour. The effect of tree bark on TS and WA was investigated. As the tree bark content
increased, the WA and TS values decreased. The highest WA value of 11.27% was obtained from the control
sample (wood-containing), while the lowest of 3.27% was WPCs containing 40% of Calabrian pine. Similarly,
the highest TS value of 5.34% was obtained from the control sample (wood-containing), while the lowest of
0.94% was from WPCs containing 40% of oak. As stated above, it can be stated that the suberin in the tree
bark structure may have improved the WA and TS values. Additionally, resinous materials and tannins may
have also had an impact on increased water resistance. Meanwhile, it is also stated that the chemical structure
of tree bark can be changed depending on edaphic, climatic, physiographical, and biotic factors, which cause
the results to differ due to having a non-homogeneous structure. After experimental studies, prediction models
were developed using the experimental data through the MLR method. The R2 values were calculated to assess
the predictive capability of the developed models. R2 values of developed MLRs were varied between 0.839
and 0.889. The differences in the R2 values of the models vary depending on the tree type and the conducted
analysis. Therefore, it has been observed that the prediction capabilities of all established models are high.
These results indicate that tree bark has a potential for usability instead of wood flour, especially outdoors.
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1. Introduction

Located at the crossroads of Europe and Asia, Turkey is a Mediterranean country with a diverse geography and a high
biological, natural, and cultural diversity. Rich in ecological and biological diversity, flora, and fauna, Turkey has many
naturally occurring plant species of commercial importance as Non-Wood Forest Products (NWFP). Forest ecosystems
account for a significant portion of 12,000 plant taxa, plant species found in Turkey, of which about 3,000 (3,116) are
endemic (Dogan, 2020; Giiner et al., 2012). In other words, the flora of Turkey has characteristics that are typically
associated with continental flora. Endemic plants constitute 32% of the country's flora (Baser, 2002; Giiner et al., 2012).
The diversity of plant life in Turkey's forests provides a wealth of non-wood forest products found in different regions of
the country. Forest resources are used to produce many goods and services. These products can be broadly categorized as
wood raw materials and non-wood forest products (Dogan, 2020). Products derived from various plants, animals, and
fungi other than wood are categorized as NWFPs (Kurt et al., 2016; Dogan, 2020).

The global and national demand for NWFPs is rapidly increasing due to their economic, ecological, biological, social,
health, and cultural importance (Dogan, 2020). The harvesting of NWFPs is an important source of income for rural
people and plays an important role in the daily life and well-being of both rural and urban populations (Chupezi et al.,
2009; Ozkan et al., 2011). The use of non-wood plant products for various ailments of the general population has been
extensively studied in the literature (Acartiirk, 2001; Baser, 2002). Recently, with the rise of the concept of “alternative
medicine™, the demand for NWFPs has increased, leading to the inclusion of more species in this sector. On the one hand,
the rapidly growing population and the decline of agricultural land are of concern. On the other hand, NWFPs are
becoming increasingly important due to their medicinal properties, food safety benefits, low chemical interactions, and
their ability to counteract the negative effects of synthetic drugs, chemical cosmetics, and dyes on human health. NWFPs
are used in various fields including food, pharmaceutical, cosmetic, health, medicinal, aromatic, decorative, and
ornamental purposes. Thus, NWFPs are a basic input for various industries and productions. NWFPs also serve as an
important source of income for people living in rural areas. These products are heavily relied upon by individuals living
in and around forests for their sustenance and profit (Cakmakli, 2019). However, insufficient data on the consumption of
NWFPs in rural and urban areas makes it difficult to provide accurate value estimates. In addition, current research on
improving the use of NWFPs and the use of the resulting research is still inadequate and needs to be improved (URL-1,
2004). Many recent studies have investigated the purposes of use, forms, supply methods, and related issues of non-wood
plant products (Korkmaz and Fakir, 2009; Faydaoglu and Siiriiciioglu, 2011; Korkmaz et al., 2011; Arslan, 2015; Arslan
et al., 2016; Akyol et al., 2017; Alkan et al., 2018).

This study aims to identify the consumption behaviors and factors influencing the consumption of plant-based NWFPs
among consumers and was carried out to determine ethnobotanical characteristics of the plants in Manavgat (Antalya)
region. In this context, this study aims to obtain information that can be used to improve both marketing strategies and
production processes by comparing the characteristics of end consumers and their intended use.

2. Material and Method

A field study was carried out in vegetation period 2022-2023 in Manavgat (Antalya). Within the scope of the study, a 27-
question survey was conducted with 384 consumers and evaluated. Interviewing local informants enabled the collection
of ethnobotanical data on native therapeutic plants. Herbarium samples were taken from the plant specimens used by
consumers and were identified at Mugla Sitki Kogman University, Kdycegiz Vocational High School using references,
i.e. Flora of Turkey and the East Aegean Islands (Davis, 1965-1985; Davis et al., 1988; Giiner et al., 2000). The data of
the study, which was carried out in Manavgat (Antalya), were pre-processed by means of a questionnaire and made ready
to be summarized, and the answers to the questions were conveyed using a frequency table, percentage value, and graph.

The study aims to determine the purchasing preferences of consumers in Manavgat (Antalya) who use NWFPs and the
factors that influence their choices. The data was collected through a questionnaire. The questionnaire was designed based
on the study of Diindar (2019). The main issues to be questioned with the items in the questionnaire forms are the factors
that influence the purchase/non-purchase decisions, and the evaluations to determine the priorities (level of importance)
of the criteria that are effective in the purchase preferences of the products. The criteria considered in the purchase of
products are price, health and nutritional value, natural and safe products, and packaging. During the administration of
the questionnaire, respondents were instructed to answer the questions individually to ensure that their answers were not
influenced by each other. The purpose of the study was explained to increase the accuracy of the information, broaden its
scope, and encourage participation.
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While determining the sample size, based on the various sample volumes determined for different population sizes at
different confidence levels in the study conducted by Saunders et al. (2009); For the number of universes 100,000 (one
hundred thousand) and above, it is determined as at least 384. Based on this; Considering that the population of Manavgat
district of Antalya Province is 252 thousand 941 according to 2023 TUIK data; It was aimed to reach 400 participants
within the scope of the research at a 95% confidence level. After the analysis and pre-processing, the data was analyzed
with a sample size of 384. Data from the survey questions were summarized using frequency tables, graphs, and
descriptive statistics. The chi-square test was used in the analysis to determine differences in consumer responses at the
95% confidence level.

3. Results and Discussion
3.1. Plants from which NWFPs are obtained, their benefits, and considerations about their procurement

Consumers reported obtaining NWFP from various sources, with nature being the most common. This is followed by
street markets and herbalists. According to Figure 1, 74% of consumers sourced NWFP from nature while 26% obtained
them from herbalists, supermarkets, the internet, etc.

Figure 1. Graph of consumers' procurement of herbal products

The study surveyed consumers regarding how they consume NWFP, and the findings indicated that 66% of consumers
prefer to consume the products in their natural form, 23% prefer them prepared, and 11% prefer both forms as shown in
Figure 2.

Figure 2. Consumers ways of consuming the preferred herbal products

As a result of this study, 41 (NWFPs) plant taxa belonging to and 25 families were found in Manavgat (Antalya). These
plants and ethnobotanical data are listed in appendix in table 1. When the taxa detected in the region are examined, the
family of Labiatae (Lamiaceae) was the most used family by the local people,9 taxa detected (Table 1).
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Table 1. Plants from which ODBU is Obtained and Their Traditional uses

Family Scientific name Vernacula Used parts Traditional uses
r names
Hyperiaceae Hypericum Kantaron Oil, Above-ground part ~ Skin inflammation, skin
perforatum L. wound, Against swelling and
rheumatic pain, medicinal
tea, for pleasure
Labiatae Origanum onites L. Bilyali Above-ground part, oil General Health  Against
(Lamiaceae) kekik cough, cﬁuretlc, Angunst
stomach ailments, as spices,
skin Care, Against cough, as
food additive, painkiller,
herbal tea for pleasure
Labiatae Salvia tomentosa Adagay1 Above-ground part General Health, flu Against
(Lamiaceae) Miller cough, fever, teeth pain,
sleeping problems, herbal tea
Labiatae Sideritis  libanotica Dag cayi, Above-ground part General  Health, against
. Labill. subsp. linearis cough,  sleeping problems,
Lamiaceae T
( ) (Bentham) Bornm. oros gayl dental health, herbal tea for
pleasure
Tiliaceae Tilia platyphyllos  Thlamur Flower Against cough, flu, sedative,
subsp.  platyphyllos lungs disease, for pleasure
Scop.
Labiatae Mentha longifolia (L.)  Nane Above-ground part General Health, as of spices,
. sickness, flu, as food
(Lamiaceae) . .
additive, as spices
Lauraceae Laurus nobilis L. Defne Leaf, Oil as food additive, soap,
General Health, herbal tea, as
spices
Malvaceae Malva sylvestris L. Ebegilimeci Above-ground part as food
Rosaceae Rosa canina L. Kusburnu Fruit General Health, as food, as
tea, against cough, flu, having
high levels of vitamins, for
pleasure
Apiaceae Foeniculum vulgare Rezene Above-ground part To increase breast milk,
Mill. antiflatulent, tranquilizer
Asteraceae Matricaria Papatya Flower General health, stomach
chamomilla var. bloating, insomnia, against
recutita (L.) Fiori. cough, flu, tranquilizer
Matricaria
chamomilla L.
Orchidaceae Orchis anatolica L. Salep Tuber as tea, Tranquilizer, stomach
Orchis  mascula (L) bloating, for pleasure
L.
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Table 1 continue

Labiatae Rosmarinus offcinalis  Biberiye Above-ground part immune-enhancing,
. L. dysmnesia hair care, as diet
(Lamiaceae)
tea, flu, for pleasure
Labiatae Melissa officinalis L.  Ogulotu Above-ground part C vitamin, diarrhea
. treatment, flu, cardiovascular
(Lamiaceae) .
diarrhea
Asteraceae Achillea nobilis L. Civanperge Above-ground part Urinary infection, cold,
Achillea grandifolia mi Geqera_l Health,_ menstrual
. period irregularities
Friv.
Loranthaceae Viscum album L. Okse otu Above-ground part as food additive, General
Health
Rosaceae Cydonia oblanga Ayva Leaf General Health, flu, for
Mill. pleasure
Platanaceae Platanus orientalis L.  Cinar Leaf General Health
Ranunculaceae  Nigella arvensis L. Corek otu Seeds as food additive, as spices,
liquefy plasma, as spices
Linaceae Linum usitatissimum  Keten Seeds General Health, skin care, as
L. tohumu food additive, oil
Labiatae Lavandula stoechas Karabag Above-ground part Sedative, General Health,
. L. otu vasodilator, herbal tea for
(Lamiaceae)
pleasure
Equisetaceae Equisetum giganteum At kuyrugu Above-ground part Poisonous, diuretic,
L. Kurk kilit spontaneous kidney stone and
sand passage, gum

inflammations and tonsillitis
(gargle), eczema, rheumatical
pain

Urtiaceae Urtica dioica L. Isirgan otu Above-ground part General Health, diabetes,
hypertension, digestive
system disorders, cooked as
food, as food additive

Labiatae Ocimum basilicum L.  Feslegen Above-ground part Headache, soothing, as spices

(Lamiaceae)

Cistaceae Cistus creticus L. Laden Above-ground part Flu, General Health, Diabetes

Cistus salviifolius L. expectorant

Anacardiaceae  Rhus coriaria L. Derici Fruit as food additive, as spices

Sumagi

Myrtaceae Myrtus communis L.~ Mersin Fruit, Leaf Fruits are eaten (as food),
leaves are drunk like herbal
tea for Cold and flu, wreath,
diarrhoea, for pleasure

Asteraceae Artemisia absinthium Pelin Otu Above-ground part General Health

L. (snm. Artemisia
officinale Brot.
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Table 1 continue

Labiatae Lavandula stoechas, Karabas otu, Above-ground part General Health, for scent, as
decoration, insect repellent,
urinary tract inflammation,
strengthening nerve, treat
sinusitis, blood circulation
and sedative, herbal tea for

(Lamiaceae)

pleasure
Polygonaceae Rumex acetosella L.  Eksi Kulak  Above-ground part as food
Anacardiaceae  Pistacia terebinthus Menengic Fruit, Resin as food, gum
L.
subsp. palaestina
(Boiss.) Engler
Rosaceae Crataegus monogyna Yemisen, Leaf and Flower General Health,
Jacq. alig cardiovascular,
Hypertension, tranquilizer, as
herbal tea
Papaveraceae Papaver rhoeas L. Gelincik Flower Analgesic, as food additive,

Medicinal Tea, skin health

Urtiaceae Urtica dioica L. Isirgan otu  Above-ground part General Health, as food,
diyabet, hipertansiyon

Malvaceae Alcea heldreichii  Hatmi Flower Cold and flu, asthma,
Boiss Cicegi bronchitis
Verbenaceae Vitex agnus-castus L. Hayit Seeds Fibroid cysts, menstrual
tohumu period irregularities

Figure 3 shows that 74% of the consumers reported that they benefited from the herbs they used in NWFPs, while 26%
reported that they did not benefit.

Figure 3. Consumers' Perceived Benefits from Their Preferred Products

In addition, the study examined the factors that influence consumers' NWFP purchase decisions and found that consumers
prefer products that have a positive impact on health, have no additives, and are natural. More than 50% of the respondents
(51%) indicated that they buy products for general health, while 22% buy them for pleasure, and 21% buy them to treat
a specific condition (Figure 4).
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For treatment(To @
cure a disease)
21%

Figure 4. Analysis of factors influencing consumer purchases of NWFPs

The motivations of consumers behind purchasing and consuming NWFPs are significant topics. This is because there are
various factors at play. Figure 5 presents a stacked bar chart detailing the factors affecting the NWFP purchases. The
stacked bar chart format was chosen to provide cumulative value information on consumer purchase preferences for this
study. As shown in Figure 5, most of the study participants noted that they purchased due to their considerable health
benefits. In addition, not containing additives, being a natural product, helping with stress management, inducing positive
emotions, and having high levels of vitamins and minerals were the most effective reasons, respectively. In a study by
Arslan (2015), the primary reasons for preferring NWFP were their naturalness, lack of additives, flavor, and health
benefits. Similarly, a study by Korkmaz and Diindar (2019) identified important factors including health benefits, absence
of additives, natural origin, high vitamin and mineral content, and positive effects on well-being.

| I
1
. N
ra“b‘ efg' & '?7‘,\ °b\

5

E

8

g

&

B

0

& S > £ &>
& &« & o«
T TN
N & & ) 2 > & & «
b .?' & \é L ‘b 2 G K o A e
EE NG & & & & 5
A I P R S &
& & & ¢ & & O N
& & < A & F
o @ & '&
< .bsg‘ \“\"
& & &
< Nl
B Insignificant M Littleimportant @ I'm undecided Important M Very important

Figure 5. Graph of consumers' purpose of use of their preferred herbal products

When consumers were asked about the way they use NWFPs, 53% stated that they use them as an infusion, and 23%
stated they use them by mixing them with food, as shown in Figure 6.
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Figure 6. Percentage Distribution of Consumers' Consumption Patterns of NWFP

In addition, the majority of the products are typically consumed by individuals in boiled or brewed form. This form of
consumption is specifically through infusion or decoction. Furthermore, they are frequently used in conjunction with
other food items as an ingredient in meals. A study by Arslan (2015) reports that consumers prefer to use NWFPs primarily
in the form of brewing and mixing with foods, with a rate of 37.50%, while 29.17% prefer boiling or decoction, which
aligns with our study findings.

When the study participants were asked whether they frequently use specific plants or herbs as NWFPs, 79% reported

using specific plants regularly, while 8% reported varying their choices, and the remaining 13% indicated that they do
not have a consistent preference for any particular plants as NWFP as shown in Figure 7.

Figure 7. Frequency of Consumption of NWFP by Consumers

3.2. Findings on the procurement of NWFPs

Consumers obtain NWFPs from various sources. According to Figure 8, the Spice Seller is the most favored location for
procurement, followed by supermarkets. Online stores via the Internet are not a preferred source for consumers. In a study
conducted in Izmir province, herbalists were identified as the most prominent source, while supermarkets ranked second
(Korkmaz and Diindar, 2019). A study conducted in Burdur province found that the herbalist was the most favored place
for purchase, followed by supermarkets and street markets (Arslan, 2015). In this study, the street market was the most
favored place for purchase. This disparity may be attributed to the significance of the Manavgat region's vegetation in
providing plants for consumers, whereas izmir and Burdur's metropolitan status and their higher number of large markets
may explain this disparity.
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Spice Seller Pharmacy Supermarket Wholesaler = Farmers Internet
Market

Figure 8: Places of purchase of NWFP
3.2.1. Evaluations on the results of chi-square analysis

Consumers were asked whether they had an opinion on whether the products used as NWFPs should be consumed at
certain dosages and whether they had an opinion on whether the products were poisonous or not, and it was investigated
whether there was a significant relationship between them. As a result of the Chi-square analysis (X? = 26.653, p =
0.000<0.05), a significant relationship was found between the two variables. Among those who know how to use plants,
the rate of those who know that plants are poisonous is 91%, while among those who have partial knowledge about using
plants, the rate of those who know that plants are poisonous drops to 48%. Again, 71% do not have information about the
dosage of consuming plants and know that they are poisonous. The difference is partially seen in those who have
knowledge about using plants.

Dosage information rates for tokic = Yes Dosage information rates for tokic = somewhat Dosage information rates for tokic = No

Figure 9. The result of the Chi-square analysis on the opinions on whether the products used as NWFP have a certain
dosage and whether they experienced side effects.

On the other hand, no significant relationship was found between the knowledge status of the consumers about the dosage
of the products used and whether they experienced any side effects (X2 = 1.151, p = 0.563>0.05). The similarity of the
graphs shown in Figure 10 confirms this finding.

Dosage information rates for tokic = Yes Dosage information rates for tokic = somewhat Dosage information rates for tokic = No

L,

Figure 10. The result of Chi-square analysis on their opinion on whether there is a specific dosage of the products used
as NWFP and whether the products are poisonous or not
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It was investigated whether they had information about whether the plants were poisonous or not and whether they
experienced any side effects and no significant relationship was found between the variables (X2 = 1.467, p = 0.226>0.05).
The two graphs below are similar to each other. This similarity confirms that there is no significant relationship between
the two variables.

Those who experienced side effects = Yes; rate Those who experienced side effects = Those who experienced side effects = No; rate of
of knowing whether plants are poisonous or not Sometimes; rate of knowing whether plants are knowing whether plants are poisonous or not
poisonous or not

Figure 11. The result of the Chi-square analysis on the knowledge of whether plants are poisonous or not and whether
they have experienced any side effects

3.2.2. Findings on consumers' sources of information on the use, sale, or marketing of NWFPs

When asked about their sources of information regarding NWFPs, consumers primarily relied on physicians' advice by
39%, followed by television and radio programs by 28%, and friends and neighbors by 20% (Figure 12).

through advertising
1%

sales people
1%
9%

Figure 12. The sources of information for consumers who purchased NWFPs

When asked if they received information from the place where they purchased NWFP plants, 59% of consumers
responded “sometimes™ for some plants, 17% responded "yes", 13% responded "no, | already know it myself", and 7%
responded "no, | do not", as presented in Figure 13.

No | can't. Because
the employee of
the place | bought
it from has
insufficient
There is sufficient n this
information on the

Figure 13. Whether or not consumers received information about the use of NWFPs from the place of purchase
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In this study, when surveyed about their sources of information on NWFPs, 39% of consumers reported that their primary
source was physician recommendations, which may be related to consumers' high level of knowledge about the products
they purchase and their purchase preferences (Arslan et al., 2016). A study carried out in Izmir province reveals that
61.46% of information sources relating to NWFP originate from the close circle, followed by 60.41% from television
programs, and 58.33% from the Internet. In a study conducted by Korkmaz and Diindar (2019) in the Burdur province,
the majority of consumers asserted that the Internet (namely social media) and recommendations from the close
environment (friends, neighbors) were effective, followed by television programs. Similarly, in the studies conducted by
Arslan (2015) and Korkmaz et al. (2011), the most effective factors as the close circle, visual and written materials, and
the Internet were identified as the most significant factors in sharing habits and experiences. The consumers in this study,
however, reported physician's recommendations, television and radio programs, and the environment at a high rate as
their reasons for preference. Unlike previous studies, this findings reveal that consumers in the Manavgat region exhibit
conscientiousness in their preferences, as evidenced by the highest recommendation rate given by physicians.

When respondents were surveyed on the frequency of purchasing NWFPs, 11% reported not making any purchases, 58%
rarely purchased NWFPs, 20% responded "occasionally", 6% responded "often", and 5% responded "always". As a result,
this finding supports Figure 1 which shows that the majority of consumers have minimal purchasing tendencies and rely
on obtaining products from nature directly Figure 14.

Figure 14. Frequency of purchasing NWFPs at the following points of purchase

As shown in Figure 15, when asked, "Do you read the information on the product label before purchasing NWFP-
packaged products?”, 62% responded "yes", and 38% responded "no".

Figure 15. NWFP label information
When consumers were asked, "What are your opinions about the prices of the NWFPs you buy?", 57% responded

"Normal", 23% responded "Expensive", 7% responded "Inexpensive", and 13% responded "No opinion". In the study
conducted by Arslan et al. (2016) in Izmir province, 56.25% of consumers stated that the prices of NWFPs they buy are
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reasonable, while 19.79% stated that they have no opinion. In this study, the majority of the consumers who participated
in the survey stated that the prices were appropriate (Figure 16).

Figure 16. Opinions on NWFP prices

When consumers were asked whether they sell or market NWFPs, 88% responded "no", and 12% responded "yes", as
shown in Figure 17.

Figure 17. Graph on whether consumers sell or market NWFPs

4.Conclusion

In this study conducted in the Manavgat (Antalya) region, the majority of NWFP consumers obtain their products directly
from nature, followed by street markets. A significant proportion of consumers engage in self-collection from nature. The
results showed that 41 (NWFPs) plant taxa belonging to and 25 families were found in Manavgat (Antalya). Information
about Vernacular names and ethnobotanical uses was this study provided contributions to the literature. These kinds of
studies will make sure that future generations are informed about the plants that people use. Consumers report that the
prices of products on the market are normal. The study also asks whether consumers have information about certain
dosages of products and their opinions about the toxicity of the products to investigate if there is a significant correlation
between these factors. The results of the Chi-square analysis show that 80% of the respondents have information about
poisonous plants. As shown in the graph, 81.5% of the participants reported knowing the dosage of plants, 13.9% reported
having information about the dosage of some plants, and 4.6% reported having no information about the use of plants.
The results indicate that the surveyed consumers in the Manavgat region have awareness preferences in their NWFP
consumption

The main factor motivating consumers' preference for this mode of procurement is the desire to use natural products. The
primary factors influencing consumers' purchase behavior for NWFPs are their perceived health benefits and natural
origin. In addition, the main deterrent to purchase is the preference for a "natural and reliable” product. It was found that
the most important reasons for consumers to use NWFPs are that they contain no additives, they are natural products,
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they help to cope with stress, they are beneficial to health, they make them feel good, and they have high levels of vitamins
and minerals. Taken together with the above explanations, it is clear that the most preferred products are those that come
directly from nature and are unprocessed. This kind of preference is crucial to the products' marketing. Besides the
protection and cultivation of these biological and genetic resources are crucial for the food and health industries. To ensure
a balance between the protection and use of non-wood forest products, it is necessary to raise awareness among consumers
and those involved in their sales and marketing.
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Farkh Biyopolimerler ile Kaplanmis Agartilmams Kraft Kagitlarinin

Mekanik ve Fiziksel Ozellikleri
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Oz — Plastik film kaplamalar uzun yillardir ambalaj malzemesi iiretiminde kullanilmaktadir. Gida ambalajlarinda
kullanilan malzemenin insan sagligina zarar verebilecek kimyasallar igermemesine dikkat edilmelidir. Bu ¢alismada,
agartilmamis kraft test kagitlar, plastiklestirici olarak gliserol katkist ile hazirlanan jelatin ve sodyum aljinat bazli
biyopolimerik ¢ozeltiler ile kaplanmistir. Hazirlanan dispersiyon ¢6zeltilerinin kagitlara uygulanmasi i¢in siirme
yontemi kullanilmistir. Mekanik 6zellikler olarak ¢ekme, yirtilma, patlama indisleri ve fiziksel ozellikler olarak
COBB, hava gegirgenlik testleri belirlenmistir. Hem jelatin hem de sodyum aljinat kaplama ile tiretilen kagitlarin
tiim mekanik ozellikleri iyilestirilmistir. Kontrol kagitlarina gore jelatin kaph kagitlarin su itici 6zelliginin arttigi,
sodyum aljinat kapli kagitlarm ise su absorblama ozelliginin arttigi gozlenmistir. Jelatin kapli kagitlarin kontrol
orneklerine gore hava gegirgenligi azalirken, sodyum aljinat kapli kagitlarin ise hava gegirgenliginin hi¢ olmadigi
belirlenmistir. Yapilan caligma sonucunda ambalaj kagitlari igin istenilen mekanik ve fiziksel Ozellikleri
iyilestirilmistir.

Anahtar Kelimeler — Yiizey kaplama, kraft kdgidi, sodium aljinat, jelatin, gida ambalaj kdgidi
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Abstract — Plastic film coatings have been used for production of packaging material for many years. It is
important to ensure that the material used in food packaging does not contain chemicals that may harm human
health. In this study, unbleached kraft hand sheets were coated with gelatin and sodium alginate based biopolymer
solutions prepared using glycerol additive as plasticizer. The brush coating method was used to apply the prepared
dispersions on the papers. Tensile, tear, burst indexes as mechanical properties and COBB, air permeability tests as
physical properties were determined. All mechanical properties of the papers produced with both gelatin and sodium
alginate coatings have been improved. Compared to the control papers, it was observed that the water-repellent
properties of the paper coated with gelatin increased and the water-absorption properties of the papers coated with
sodium alginate were increased. While air permeability of gelatin coated papers decreased compared to control
samples, it was determined that there was no air permeability in sodium alginate coated papers. As a result of the
study, the desired mechanical and physical properties for packaging papers were improved.
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1. Giris

Ambalaj malzemeleri gidalarin kalitesini, tazeligini, fiziksel ve kimyasal 6zelliklerini giivenli bir sekilde
koruyarak tiiketiciye daha saglikli iirlinler sunulmasini saglamaktadir. Ayrica, gidanin taginmasini ve
depolanmasini kolaylastirmakta (Popovi¢ vd. 2018), kullanim dmiirlerini uzatmakta (Sahin ve Bayizit 2008),
boylece israfi azaltmaktadir. Niifus artis1 ve tiikketim aliskanliklarindaki degisiklikler, ambalaj malzemelerine
olan ihtiyaci da artirmigtir. Ozellikle plastik ambalaj malzemelerinin yaygin olarak kullanilmasi, beraberinde
kalic1 ¢cevre problemleri yaninda insan sagligini tehdit eden sorunlari ortaya ¢ikarmistir (Davis ve Song 2006;
Celik ve Tiimer 2016).

Petrol esasli sentetik ambalaj malzemelerinin kullanimi sonucu olusan plastik atiklarin dogada uzun siireler
boyunca parcalanmadan kalmasi ¢evreye =zarar vermesine yol ac¢maktadir. Bazi plastiklerin geri
doniisiimiiniin zor ve maliyetli olusu atiklarin ¢evreye yayilmasina neden olmaktadir. Bu sorunlarin farkinda
olmak, ¢evre dostu alternatifleri arastirmak ve kullanmak, ¢evresel sorunlari ve saglik sorunlarini azaltmada
onemli bir adim olacaktir. insan sagligina zarar veren kimyasallar1 icermeyen, biyobozunur, geri doniisiimlii,
yenilenebilir ¢cevre dostu malzemelerden iiretilen ambalaj malzemelerinin kullanilmasi, hem ¢evre hem de
insan saglig1 acisindan olumlu bir gelismedir.

AB'nin biyoekonomi stratejisi, ¢cevre kirliligi ve insan sagligin1 koruma amaciyla ambalaj malzemeleri dahil
olmak Ttzere ¢esitli sektorlerde geri doniistiiriilebilir ve ¢evre dostu malzemelerin kullanimini tesvik
etmektedir. 2030 yilina kadar AB pazarindaki ambalaj malzemelerinin geri doniistiiriilebilir olmas1 hedefi,
(Kontominas 2020) cevresel siirdiiriilebilirligi ve atik azaltimini tesvik etmektedir.

Yapilan aragtirmalar ile biyobozunur malzemelerin gida ambalaj malzemesi iiretiminde kullaniminin gevre
ve insan sagligini tehdit etmeyen ozelliklere sahip oldugu belirlenmistir (Nurul-Fazita vd. 2016; Sun vd.
2017). Biyobozunur malzemelerden iiretilen gida ambalaj tirtinlerinin kullanim siiresi igerisinde gida ile
temaslarinda sorun olugturmamasi ve dogal, siirdiiriilebilir olmas1 6nemli bir parametredir. Gida ambalaj
iretiminde kraft kagidi saglamligi ve tiretilme kolayligi ile en gok tercih edilen kagit tliridiir ve biyobozunur
ambalaj malzemeleri i¢in yaygin bir segenektir. Bu tiir kagitlarin gida ambalaji iretiminde kullanilmasi ¢evre
dostu ve siirdiiriilebilir ambalaj ¢oziimleri sunmaktadir.

Kagit, seliilozun hidrofilik 6zelligi nedeniyle su, yag ve nem gibi unsurlara karsi diisiik dirence sahiptir. Bu
nedenle, kagit ambalaj malzemeleri sivilarin ve nemin tiriinlere niifuz etmesini engellemekte zorlanir. Ancak,
19. yiizyilin sonlarinda kagit ambalaj malzemelerinin bariyer ozelliklerini gelistirmek amaciyla cesitli
teknolojiler ve kaplama islemleri gelistirilmistir (Nechita ve Roman 2020) Balmumu, yag ve polimerler gibi
maddelerle kagidin kaplanmasi, kdgidin su, yag ve nem gecirgenligini azaltilmis, gida tiriinleri ve diger
hassas malzemelerin daha iyi korunmasina yardimer olmustur. Ancak, islem sirasinda kullanilan kimyasallar
ve katki maddeleri, kagidin dogal ayrisma siireglerini yavaglatabildigi i¢in geri donistiiriilebilirlik ve
biyolojik olarak pargalanabilirlik 6zelliklerini olumsuz etkilemistir. Son yillarda, ¢evresel kaygilar arttikga ve
petrol fiyatlar1 yiikseldik¢e, daha cevre dostu ve siirdiiriilebilir kaplama malzemeleri gelistirme g¢abalar1
artmistir. Yiizey kaplama icin kullanilan biyobozunur maddeler ve diger yenilik¢i teknolojiler ile kagit
ambalajlarinin bariyer Ozelliklerini arttirmak, geri donusebilirliklerini gelistirmek ve biyolojik olarak
parcalanabilirliklerini saglamak hedeflenmektedir.

Biyopolimerler, biyolojik olarak parcalanamayan ve yenilenemeyen plastik ambalaj malzemelerinin
kullanimi i¢in potansiyel ¢evre dostu bir alternatif olarak degerlendirilmektedir (Shankar ve Rhim 2018).
Biyobozunur malzemelerin ii¢ ana kategorisinden birini, dogrudan dogal hammaddelerden ve yenilenebilir
kaynaklardan tiiretilen polisakkaritler, proteinler ve lipitler olugturmaktadir (Tawakkal vd. 2014). Protein ve
polisakkarit esasli biyobozunur malzemeler, ambalaj endiistrisinde siirdiiriilebilir ve gevre dostu ambalaj
secenekleri olarak giderek daha fazla dikkat ¢ekmektedir. Nisasta, seliiloz, aljinat, kitin ve kitosan
polisakkarit esasli biyopolimerler grubunda yer alirken (Chandra ve Rustgi 1998; Celebi ve Dehmen 2013,;
Cabuk vd. 2011); bugday gliiteni, soya, kazein, kollajen/jelatin, peynir altt suyu protein esasli polimerler
grubunda yer almaktadir (Battisti vd. 2017; Syahida vd. 2021).

Polisakkarit esasli biyobozunur biyopolimerler film olusturma yetenekleri, kagit malzemesine uyum
saglayabilmesi, gazlara ve aromaya karsi uygun bariyer saglayabilmesi, mekanik mukavemet iizerindeki
olumlu etkileri dnemli 6zellikleridir (Nechita ve Roman 2020). Protein esashi biyobozunur biyopolimerlerin
ambalaj malzemelerde kullanimi optik 6zelliklerde iyilesme, milkkemmel yag bariyeri, diisik ve orta
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nemlerde yliksek oksijeni organik buhar bariyeri ve iyi mekanik 6zellikler kazandirmaktadir (Gomez-Estaca
vd. 2016).

Polisakkaritler grubunda yer alan aljinatlar ¢esitli kahverengi deniz yosunu tiirlerinden (Phaeophyceae)
seyreltik alkali ile ekstrakte edilen hidrofilik kolloidal karbonhidratlardir (Rhim 2004; Rastogi ve Samyn
2015). Kalinlastirma, stabilize etme, askiya alma, film olusturma, jel olusturma ve emiilsiyon stabilizasyonu
gibi koloidal 6zelliklerinden dolay1 potansiyel bir biyopolimer film veya kaplama malzemesi olarak farkli
alanlarda kullanilmaktadir (Rhim 2004). Protein grubunda yer alan jelatin ise hayvan dokularinda yer alan
kimyasal yontem ile elde edilen biyobozunur bir malzemedir (Goémez-Estaca vd. 2016). Diisiik maliyetle
elde edilebilen, yiiksek kullanilabilirlik, biyouyumluluk ve biyolojik olarak parcalanabilirlik 6zelliklerine
sahiptir (Battisti vd. 2017). Jelatin milkemmel film olusturma 6zelligi, su ile yiiksek baglanma kapasitesi
sayesinde birgok farkli alanda kullanilabilmektedir (Said 2020; Herrera-Vazquez 2022). Aljinatin gida
ambalaj malzemelerinde kullaniminin yiiksek gerilme mukavemeti, esneklik, yirtilma direnci, sertlik,
mekanik direng, tatsizlik, yag direnci, parlaklik ve kokusuzluk gibi O6zelliklere sahip oldugu yapilan
caligmalarda belirtilmistir (Theagarajan vd. 2019).

Bu c¢alismada, polisakkarit esasli sodyum aljinat ve protein esash jelatin biyopolimerlerinden ayri ayri
hazirlanan ¢ozeltiler ile yiizey kaplamasi yapilan agartilmamis kraft kagitlarinin, mekaniksel mukavemet ve
fiziksel 6zellikleri tespit edilerek gida ambalaj kagidi olarak kullanilma potansiyeli arastirilmigtir.

2. Materyal ve Yontem

2.1. Materyal

Caligmada kagit iiretimi i¢in hammadde olarak agartilmamis kraft kagit hamuru (igne yaprakli giiney sahil
cami) kullanilmistir. Ticari olarak temin edilen sodyum aljinat (E401) ve toz sigir jelatini (220 bloom, E441,
%83 protein-%15 su- %2 mineral) ve gliserol kullanilmustir. Agartilmamis Kraft kagit hamuru ticari olarak
seliiloz tabakas1 seklinde temin edilmis olup 6zellikleri Tablo 1’de verilmistir.

Tablo 1

Kraft kagit hamuru 6zellikleri

Kappa numarasi (Tappi T-236) 25
Viskozite (intrinsic) 8.65 dL/g
Kanada serbestlik derecesi (Tappi T-227) 779 ml
ISO parlaklik (ISO 2470) %24

2.2. Yontem

2.2.1. Hamurlastirma islemi

Hamurlastirma iglemi i¢in hazir olarak temin edilen agartilmamig kraft tabakalar kiiclik parcalar haline
getirildikten sonra, liflerin serbest hale getirilmesi i¢in labaratuvar tipi disintegratérde 3000 rpm+25 hizda 10
dk siire ile hamurlastirma iglemi yapilmustir.

2.2.1. Kraft test kagitlarimin iiretimi

Test kagitlarinin yapilmast icin Rapid Kothen test kagit makinasi kullanilmistir. Konsantrasyon ayari
yapilmis kagit hamurundan Tappi T 205 sp-12 (2018) standardina gore kontrol ve her bir uygulama icin ayr
ayr1 10 tane yaklasik 75 g/m? gramajda test kAgid iiretilmistir. Elde edilen test kagitlar1 Tappi T402 om-93
(1993) standardina gore sicaklign 23+1 ve bagil nemi %50+1 olan klima odasinda 24 saat
kondisyonlanmigtir.

2.2.2. Cozeltilerin hazirlanmasi ve test kagitlarina uygulanmasi

Kraft kagitlarina yiizey uygulamasi seklinde kullanilacak olan ¢ozeltilerin hazirlanmasi igin jelatin ve
sodyum aljinat biyopolimerleri kullanilmistir. Her iki ¢dzeltinin hazirlanmasinda biyopolimerlerin kullanim
orani %5 olarak sabit tutulmus olup, ¢ozeltilerin kagitlara uygulanmasinda homojen dagilim saglamasi ve
uygulama yapilan kagitlara esneklik kazandirilmasi amaciyla %0,8 oraninda gliserol kullanilmistir. Cozelti
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hazirlamada kullanilan suyun sicakligi 100°C’ye ayarlanmis olup karigtirma islemi mekanik karisgtirici ile oda
sicakliginda yapilmistir. Cozeltiler kivamli, homojen ve uygulanabilir sicakliga geldikten sonra karistirma
islemi sonlandirilip hazirlanan ¢ozeltiler test kagitlarinin yiizeylerine slirme yontemi ile uygulanmistir.
Stirme isleminin ardindan silindir uygulamasi yapilmistir. Uygulama yapilan kagitlar Rapid Kothen test
cihazinin kurutma kisminda kurutulmustur.

2.2.3. Test kagitlarinin karekterizasyonu
Kondisyonlanan test kagitlarina Tablo 2°de verilen mekanik ve fiziksel testler yapilmigtir. Her 6l¢iim igin 10
farkl: test kagidi kullanilmustir.

Tablo 2

Test kagitlarina uygulanan mekanik ve fiziksel testler ve standartlari
Mekanik ve fiziksel testler Standartlar

Kopma indeksi (Nm/g) Tappi T494 om-13 (2013)
Patlama indeksi (kPam?/g) Tappi T403 om-15 (2015)
Yirtilma indeksi ( mNm?.g) Tappi T414 om-21 (2021)
COBB (su absorpsiyon kapasitesi g/m?) Tappi T441 om-20 (2020)
Hava direnci (s/100ml) Tappi T460 om-21 (2021)

Kagit orneklerinin kopma testleri i¢in Karl-Frank-800 pendulum tipi kopma test cihazi, patlama testleri
Mullen patlama test cihazi, yirtilma testleri ise Elmendorft 1650 tipi yirtilma test cihazi kullanilmigtir.
Uretilen kagitlarin hava gecirgenliklerini tespit etmek icin Gurley porozimetresi ve su absorblama
kapasitelerini belirlemek i¢in Cobb 6l¢iim test aletleri kullanilmustir.

3. Bulgular ve Tartisma

3.1. Kagitlarin mekanik 6zellikleri

Gida dirtinlerinin tiirline, tagima-depolama kosullarima ve kullanim amaglarina uygun mekanik ozellikler
kazandirmak ambalaj malzemeleri i¢in aranilan 6zelliklerdir. Gida ambalajlarinin mekanik saglamligi, hem
iiriinlin gilivenligi ve kalitesi lizerinde dogrudan etkili oldugu, hem de tiiketicinin giivenini sagladigi i¢in
olduk¢a dnemlidir. Kagit ambalaj malzemesinden beklenilen, kalite igerisinde iiriine istenilen raf dmriinii
saglamasi, Uriinii tasimasi ve dis etkilerden korumasidir. Bu 6zellikleri saglamak i¢in kagit ambalaj
malzemesinin dncelikle mekanik 6zellikleri onemlidir. Sekil 1°de siirme yontemi ile jelatin ve sodyum aljinat
biyopolimer ¢ozeltileri ile kaplanmis kraft kagitlarinin kopma, patlama ve yirtilma indisi degerleri yer
almaktadir.
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Kopma Indisi (Nm/g)
Patlama indisi (kN/g)
»
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=
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Sekil 1. Biyopolimer kapli kagitlarin mekanik 6zellikleri

Sekilden goriildiigii tizere, her iki biyopolimer ile yiizey islem uygulamasi yapilms kraft kagitlarinin kopma,
patlama ve yirtilma indisi degerlerinin, uygulama yapilmamis kontrol kagitlarindan daha yiiksek oldugu
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goriilmektedir. Sodyum aljinat biyopolimeri ile kapli kagitlarin mekanik 6zelliklerinin jelatin biyopolimeri
ile kapl kagitlardan bir miktar daha yiiksek oldugu goriilmiistiir. Sodyum aljinat biyopolimerinin kagidin
esneklik 6zelligini artirdigi bilinmektedir (Rhim vd. 2006). Esnekligi yiiksek kagitlar daha yiiksek kopma
direncine sahip olabilmektedir.

Her iki biyopolimer kaplamasi ile de kopma indisinde goriilen arti, patlama ve yirtilma indislerindeki
artigtan ¢ok daha fazla olmustur. Jelatin ile kaplanmis kagidin kopma indisinde yaklasik 60 birimlik, sodyum
aljinat biyopolimeri ile kaplanmig kagitlarin kopma indisinde ise 72 birimlik artis elde edilmistir. Bu artig
miktar1 patlama ve yirtilma indisi degerlerindeki artistan, oldukga fazladir. Jelatin biyopolimeri ile kaplanmig
kraft kagitlarinin patlama indisi degerinde %35 oraninda, yirtilma indisi degerinde ise %82,08 oraninda,
sodyum aljinat biyopolimeri ile kaplanmig kraft kagitlarinin patlama indisi degerinde %46,05, yirtilma indisi
degerinde ise %91,40 oraninda artig elde edilmistir. Biyopolimer ¢ozeltileri hazirlanirken ¢6zelti ortamina
ilave edilen %0,8 oramindaki gliserol ile olusturulan filmlerin kirilgan yapisim azaltip elastik 6zellik
kazandirmak amaglanmistir. Gliserol, molekiiller arasi hidrojen baglarin1 azaltirken molekiiller arasi
mesafeyi artirma yeteneklerinden dolayr protein bazli malzemeler igin iyi bir plastiklestirici olarak
bilinmektedir. Gliseroliin esneklik kazandirma ve film olusturma 6zelligi, kagitlarin mekanik 6zelliklerini
arttirmaktadir (Suderman vd. 2018). Gliserol igin belirtilen bu olumlu &zelliklerin jelatin ve sodyum aljinat
ile ylizey kaplama iglemi uygulanmis kraft kagitlarinin mekanik 6zelliklerini de olumlu yonde etkiledigi,
elde edilen degerleri destekleyerek arttirdigi diistiniilmektedir. Aloui vd. (2011) yaptiklar1 ¢alismada sodyum
aljinat biyopolimer ¢ozeltisinde kullanilan gliseroliin film olusturma 6zelligi ile kagidin esneklik 6zelliginin
artirdigini belirtmislerdir.

Esnekligi yiiksek ambalajlarin yirtilmaya karst dayamikliligt onemli ozellikleri arasindadir. Yirtilma
dayanikliligi, son kullanicinin, iriinii alabilmek i¢in paketi yirtma seklini etkilemektedir (Eslami ve
Mekonnen 2023). Calismada uzun lifli kraft kdgidinin kullanilmasi, lif mukavemetinin yiiksek olmasi ve
lifleri bir arada tutan giiglii jelatin-lif, sodyum aljinat-lif baglar ile yirtilmaya karsi direngli, ambalaj tiriini
olarak kullanilabilecek kagitlarin dretilmesi saglanmistir. Kagidin yirtilmadan 6nce dayanabilecegi
maksimum hidrostatik kuvveti ifade eden patlama direnci (Kunam vd. 2022), kagidin yirtilmaya karsi
dayanikliliginin oOlgiisii olarak ifade edilir ve ambalaj malzemesi iiretimindeki dnemli ozelliklerden bir
tanesidir. Yirtilma direncinde oldugu gibi lifler arasindaki kuvvetli bag, patlama direncinin artmasinda da
etkilidir. Yiizeyi jelatin ve sodyum aljinat kapl kagitlara ait yiiksek patlama indisi degerleri, film olusumu
sirasinda uzun liflerin matrisine girerek uyumlu biyopolimer-lif baginin olusmasi ile elde edilmistir. Genel
olarak degerlendirildiginde, biyopolimer ile yiizey kaplama uygulamasinin kraft kagitlarinin dayanikliligini
arttirdigi, bu kagitlarin gida ambalaji olarak kullaniminda, gida iriintiniin agirh@mi ve diger mekanik
zorlamalari karsilayacak sekilde istenilen yiiksek saglamlik 6zelliklerine sahip olabilecegi belirlenmistir.

3.2. Kagitlarin fiziksel 6zellikleri

Gida iiriinlerinin korunmasi, tazeliklerinin siirdiiriilmesi ve giivenli bir sekilde saklanmasi i¢in kagidin su
absorpsiyon kapasitesi ve hava direnci gibi fiziksel 6zellikleri olduk¢a dnemlidir.

Cevre kosullarindan dogrudan etkilenen kagit ambalaj malzemelerinin istifleme, sikistirma mukavemeti,
boyutsal kararlilik, katlanma dayanikliligi ve ¢ekme 6zellikleri ambalaj malzemenin nem igeriginden biiyiik
olctide etkilenmektedir (Rhim 2010).

Sekil 2’de slirme yontemi ile jelatin ve sodyum aljinat biyopolimer ¢ozeltileriyle kaplanmis kraft kagitlarinin
yiizey uygulama islemi yapilmamis kontrol kagidinin su absorplama degerleri (Cobb) gériilmektedir. Kontrol
kagidina gore sodyum aljinat biyopolimeri ile kapli kagitlarin su absorplama degerinin %60 oraninda arttigi,
jelatin biyopolimeri ile kapl kagitlarin ise %36 oraninda azaldig1 tespit edilmistir.
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Sekil 2. Biyopolimer kapli kagitlarin su absorblama kapasitesi

Hidrofilik yapist geregi kagidin su ve su buharina karsi dayanikli olmadigi bilinmektedir. Kagit ambalaj
malzemesinin hidrofilik 6zelligini azaltmak amaci ile kagit ylizeyinin biyopolimer malzeme ile kaplanmasina
yonelik bazi ¢alismalar yapilmistir (Li vd. 2020). Gimat vd. (2021) tarafindan yapilan ¢alismada, jelatin ile
kapl kagitlarin ylizeyinde, su absorpsiyonuna karsi direng gosteren bariyer 6zelliginde bir film tabakasi
olustugunu belirtmislerdir. Aljinatlar ise diigiik ¢ozliniirliige ya da giicli jel ozelligine sahip polimerlerdir
(Gheorghita vd. 2020) ve su absorblama 6zelligi yiiksek bir malzemedir (Gimat vd. 2021; Nechita ve Roman
2020). Hidrofilik gruplara sahip sodyum aljinat ile yiizey kaplamasi yapilan kagitlarin suya ve su buharina
kars1 direnci bulunmamaktadir (Nechita ve Roman 2020). Kagidin absorbsiyon &zelligi, gida iiriinlerinin
ambalajindan disariya sizmasi ve ambalajin deformasyonu i¢in 6nemlidir. Yaptigimiz ¢alismada sodyum
aljinata ilave edilen gliserol ile bariyer 6zelligi olusumuna yardimci olmak amaglanmis olsa da jelatin ile
kapli kagitlarin su iticilik 6zelligi kazandigi, sodyum aljinat ile kapli kagitlarin ise suyu absorbe ettigi, suya
kars1 direncli olmadigr goriilmiistiir. Hava gecirgenligi belirli bir siire boyunca (bir dakika) kagidin alt
tabakadaki bosluklardan veya agikliklardan gegebilen ortam havasinin hacmi olarak ifade edilmektedir
(Kopacic vd. 2018). Gida triinlerinin kalitesini oksijen, karbondioksit, azot ve su buhart gibi gazlar
etkilemektedir. Bu gazlar, gida iriiniiniin bozulmasini, olgunlasmasini ve su alip- vermesini etkileyerek
triiniin raf 6mriinii belirlerler (Keskin 2020).

Kagit, liflerden olusan gbézenekli yapiya sahip bir malzemedir. Kagidin gozenekli yapida olmasi nem, su
buhari ve gazlarin gegisine dayaniksiz oldugu anlamina gelmektedir. Ambalaj sektoriinde ambalaj
malzemesinin kalitesinin belirlenmesinde oksijen ve su buhart iletim hiz1 6zelliklerini 6lgmek yaygin olarak
kullanilan bir yontemdir (Han ve Scanlon 2005). Hava direnci kagidin gézeneklerinin; sayisi, biiyiiklig,
sekli ve kagit yiizeyindeki dagilimina baghdir (Pal vd. 2006). Kagit yiizeyindeki bosluk veya gézeneklerin
kapanmasi veya azalmasi kagidin hava gegirgenliginin azalmasini ifade etmektedir. Paketlenmig {iriinii
korumak ve Ozellikle oksijen ve karbondioksit gibi gazlarin ve buharlarin (su ve aroma) gegirgenliginin
onlenmesi ambalaj sektorii i¢in onemli bir konudur.

Kagit ambalaj malzemesinin gegirgenliginin azaltilmasi i¢in kagit yiizeyinin biyopolimer film tabakasi ile
kaplanmasi ¢alismalar1 yapilmistir (Kopacic vd. 2018; Battisti vd. 2017). Jelatin, film olusturma yetenegi ile
gidani kuruma, oksijene ve 1s13a maruz kalmasimi koruyarak bir dis bariyer olusturmaktadir (Bakry vd.
2017). Wittaya (2012) calismasinda, jelatin filminin neme ve oksijene dayanikli olmasi sebebiyle etleri
kaplamak i¢in kullanildigini belirtmistir. Kontrol kagidi, sodyum aljinat biyopolimeri ve jelatin biyopolimeri
kapli kagit numunelerinin hava direng degerleri Sekil 3’te goriilmektedir.
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Ry

% Olgtim almamadi

BJelatin 8 Sodyum Aljinat = Kontrol

Sekil 3. Biyopolimer kapli kagitlarin hava direngleri

Jelatin ve sodyum aljinat biyopolimeri kapli kagitlarin hava gegirgenligine karsi diren¢ degerleri kontrol
kagidina gore yiiksek elde edilmistir. Hazirlanan biyopolimer ¢ozeltisindeki gliseroliin, hava gecirgenligine
kars1 direnci yiiksek biyopolimer elde edilmesinde etkili oldugu Topuz ve Boran’in (2018) ¢alismalarinda da
belirtilmistir. Jelatin- gliserol ve sodyum aljinat-gliserol karisimu ile iiretilen biyopolimer ¢ozeltilerinin kagit
yiizeyinde film tabakasi olusturmak suretiyle kagit yiizeyindeki bosluk veya goézenekleri kapatmasi
kagitlardaki hava gegisinin azalmasina ve kagidin hava gegirgenligine karsi direncinin artmasina sebep
olmuslardir. Sodyum aljinat biyopolimeri kapli kagitlarin hava gecirgenlik direng degerinin 6lgtim
alinamayacak kadar yiiksek oldugu, hava gegirgenligine karsi direnci yiiksek kagitlar iiretildigi sonucuna
varilmistir. Sodyum aljinat biyopolimeri ile kapli kagitlarin hava gegirgenligine karsi direng degerlerinin
yiiksek olmasi, hava ile temas etmesi istenmeyen ¢abuk bozulan {irlinler veya raf dmrii uzun olmasi istenilen
iriinlerin ambalajlanmasinda 6nemli bir kazanim olarak goriilmektedir. Ayrica yapilan bir c¢aligmada
ylizeyleri biyopolimer ile kapli kagitlarin hava gegirgenligi ne kadar diisiik olursa, yag direncinin de o kadar
iyi oldugu belirtilmistir (Sheng vd. 2019).

4. Sonuclar

Jelatin ve sodyum aljinat biyopolimerler ile kaplanan kraft kagitlarinin mekanik 6zellikleri biyopolimer kapli
olmayan kontrol kagidina gore daha yiiksek elde edilmistir. Kagitlarin su absorblama kapasitesi (Cobb
degerleri) sodyum aljinat biyopolimer uygulamasindan sonra artmigtir. En diisiik su absoplama degeri jelatin
biyopolimer kapli kagitlardan elde edilmistir. Sodyum aljinat-gliserol biyopolimer ¢ozeltisi ile islem gormiis
kagitlarda, kagit lifleri ile biyopolimer ¢6zeltileri arasinda olusan giiglii bag sonucu kagit yiizeyinde olusan
film tabakasi, tim gozenekleri kapatarak kagidin hava gegirgenligini engellemistir. Jelatin-gliserol
biyopolimer kapl kraft kagidinin hava ve suya kars1 yiiksek bariyer 6zelligi gosterdigi belirlenmistir. Kagit
ylizey kaplamada sodyum aljinat-gliserol ve jelatin-gliserol ¢6zeltilerinin kullanilmasi, olumlu sonuglari
nedeniyle gida ambalaji kagit endiistrisinde umut verici bir rol oynayacagi diisiiniilmektedir. Hem mekanik
hem de fiziksel test sonuglarina gore gliserol takviyeli jelatin ve sodyum aljinat biyopolimer ¢ozeltileri ile
ylizey kaplamasi yapilan kraft kagitlarinin, gida ambalaj sektoriinde gidaya uygunluguna goére gerekli
yerlerde kullanilabilecegi onerilmektedir. Caligmanin devami olarak farkli 6zelliklerdeki biyopolimerler ile
farkli oranlar kullanilarak kiyaslama yapilabilir.
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1. Introduction

Mushrooms are one of the most important parts of ecological balance (Sarikurkcu ve ark. 2021). Many types
of wild edible mushroom and cultivated mushrooms species are considered very delicious foods in different
geographies of the world. Additionally, a part of the wild mushrooms is evaluated in many countries as
medicine (Isildak et al., 2004). On the other hand, some mushrooms have the ability to accumulate some toxic
metals and metalloids such as copper, arsenic cadmium, mercury, lead, and radionuclides (Falandysz et al.,
2003; Yamag et al., 2007; Kokkoris et al., 2019). It was recorded that especially mercury, cadmium and to a
lesser content lead are the importance metals in terms of toxicological (Kala¢ and Svoboda, 2000). The heavy
metal contents are generally correlated to the physiology of mushroom species, age of the mushroom
mycelium, mineral structure of the soil and pollution level of the area of sampling (Kala¢ et al., 1991).
According to the Gadd (2007), accumulation of heavy metals is very complicated process affected by both
environmental (pH of the soil, amount of organic material etc.) and internal (taxon, mycelium etc.) factors.

Agaricus bisporus is the most cultivated and consumed mushroom specie (Siwulski et al., 2020) in the world
and it has been recorded that a very susceptible mushroom to increasing content of mercury and to a lesser
extent of cadmium in substrate (Sanglimsuwan et al., 1993; Racz et al., 1995; Kala¢ and Svoboda, 2000). It
has been declared that Agaricus bisporus has uptake metals from substrate in the following order: Hg>Zn>Cd
and Pb (Lasota et., al 1990). Some researchers have noted that heavy metals in the cultivated mushrooms are
remarkably lower than that of in the same related wild growing species (Stmiskova et al., 1990; Kala¢ and
Svoboda 2000).

Because of the favorable conditions for the growth of fungi, Turkey has a very rich macro-fungal flora. In
particular, the Eastern Black Sea region of Turkey has very suitable climatic conditions for the development
of various wild mushroom species. Several studies of heavy metal concentrations in mushrooms have been
carried out until today (Kala¢ et al., 1991; Falandysz et al., 2003; Nikkarinen and Mertanen, 2004; Kokkoris
et al. 2019; Fu et al., 2020; Dowlati et al., 2021) and in Turkey (Tiizen et al., 1998; Sesli and Tuzen, 1999;
Demirbas, 2000; Isiloglu and Yilmaz, 2001; Isildak et al., 2004; Yamag et al., 2007; Sarikurkcu et al., 2021).

Heavy metals widely accepted that the harmful to the human health even at low concentration levels. (Cocchi
et al., 2006). Additionally, the consumption of the mushrooms including heavy metals may impair heart,
immunological systems, skeletal and nervous, systems. (Anwar et al., 2016; Atamaleki et al., 2019). Therefore,
investigate the metal levels in mushroom is very important to know the risk level that affects the human health.

In the literature, there are several studies about heavy metal content of mushroom species (Sevindik, 2020;
Mushtaq et al., 2020). But there are limited edition studies comparing the metal contents of cultivation
mushroom and wild mushrooms in the same article. For that reason, in the study, a cultivation mushroom
(Agaricus bisporus) and some wild mushroom species (Schizophyllum commune, Pleurotus ostreatus,
Lactarius deliciosus, Hebeloma sinapizans, Hygrophorus ligatus, Suillus luteus, Armillaria mellea, Coprinus
comatus, Psathyrella candolleana, Russula torulosa, Trametes pubescens) were investigated in terms of
elemental compositions.

2. Material and Method

Mushroom

The mushrooms used in the study are shown in Table 1. In the study, the elemental composition of cultivated
mushroom Agaricus bisporus and some wild mushroom species such as Schizophyllum commune, Pleurotus
ostreatus, Lactarius deliciosus, Hebeloma sinapizans, Hygrophorus ligatus, Suillus luteus, Armillaria mellea,
Coprinus comatus, Psathyrella candolleana, Russula torulosa, Trametes pubescens were investigated.
Cultivated mushroom (Agaricus bisporus) was bought from a market in Trabzon province. Similarly, wild
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mushrooms were collected from Trabzon province (Table 1). Wild mushrooms were identified according to
macroscopic and microscopic analyses by Prof. Dr. Hasan Hiiseyin DOGAN.

Table 1
Mushrooms used in the study.
Code Number Mushroom Type

1 Schizophyllum commune Fr Wwild
2 Pleurotus ostreatus (Jacq.) P. Kumm. Wwild
3 Lactarius deliciosus (L.) Gray Wwild
4 Hebeloma sinapizans (Paulet) Gillet wild
5 Hygrophorus ligatus (Fr.) Fr. wild
6 Suillus luteus (L.) Roussel wild
7 Armillaria mellea (Vahl) P. Kumm. wild
8 Coprinus comatus (O.F. Miill.) Pers. Wwild
9 Psathyrella candolleana (Fr.) Maire Wwild
10 Russula torulosa Bres. Wild
11 Trametes pubescens (Schumach.) Pilat Wwild
12 Agaricus bisporus Cultivated

2.2. Elemental analysis

In the study, some metals (Mg, Al, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, As, Se, Rb, Sr, Y, Zr, |,
Hf, Hg and Pb) accumulations of studied mushrooms were determined. Metal accumulations were determined
using Energy Dispersive X-ray Fluorescence (ED-XRF) device (Epsilon5, PANalytical, Almelo, the Nether-
lands). For measurements, the mushroom samples were pressed with a 7-ton hydraulic press for 20 s and thus
pellets with a diameter of 40 mm and a mass of 500+3 mg were prepared.

3. Results and Discussion

Metal contents of mushrooms were presented at Table 2. Magnesium (Mg) content of mushrooms was ranged
551.217- 2400 mg/kg. The highest Mg was determined in C. comatus. Mg was not detected in H. sinapizans,
H. ligatus, P. candolleana and R. forulosa. In a previous study, Mg content of some edible mushooms 641.36-
2185.62 mg/kg (Bulam et al., 2019). It was seen that the mg values of this study are parallel to the literature
data.

Aluminium (Al) was not detected only in C. comatus among the studied mushrooms. The highest Al was
determined in L. deliciosus with 3.608 % while the lowest Al was determined in Armillaria mellea with 0.335
%. It was reported that Al concentrations of collected from West Macedonia and Epirus, Greece were under
the detection limit of the used method (Ouzouni et al., 2009).

Silicon (Si) content of studied mushrooms was ranged between 0.545 and 6.301 %. The highest Si content was
determined in L. deliciosus mushroom. Si was not detected P. ostreatus, T. pubescens, A. bisporus. Koyyalam-
udi et al., (2013) reported that Si content of A. bisporus mushrooms obtained from two farms was ranged
between 1.6 and 3.7 mg/100 g.

Phosphate (P) was detected in all the studied mushrooms. The highest and the lowest P were found in A.
bisporus (4.385 %) and C. comatus (0.135 %), respectively. In a previous study, P content of Ganoderma
lucidum collected from the nature and cultured on orange stump were determined as 4.270 % and 4.722 %,
respectively (Turfan et al., 2016).

Sulphur (S) content of studied mushrooms was ranged 0.353-0.919 %. The highest S content was determined
in A. mellea mushroom. Turfan et al., (2016) reported that S content of G. lucidum mushrooms were ranged
between 1.006% and 1.174 %, respectively.

Potasium (K) was detected in all the studied mushrooms. K content of studied mushrooms was ranged between
2.189 and 27.885 %. The highest K content was determined in H. sinapizans. Li and Chang (1982) stated that
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the amount of K, P, Na and Mg in mushrooms is around 50-70% and only K covers 45% of the total mineral
content.

Table 2

Metal contents of mushrooms

Metal 1 2 3 4 5 6 7 8 9 10 11 12 Unit
MgO 551.217 760.828 1263.504 ND* ND 885.462 950581 2400 ND ND 1243.115 1577.573 mg/kg
Al,O; 1484 0757 3.608 1115  2.199 1 0.335 ND 134 1993 0.897 1207 %
Si0, 2123 ND  6.301 0.78 3.362 0545 0989 3233 0978  2.006 ND ND %

P20s 1.682 2927  2.323 2411 1918 3.725  3.004 0.135 1.111 0.57 3.949 4.385 %
SOs 0.526 0.761  0.586 0.699 0475 0904 0.919 0.751 0.353 0.368  0.508 0.836 %
K20 4.626 17909 11537 27.885 23.165 23.533 21.113  2.067 21.242 2189 20.071 25107 %
CaO 1.823 0.426  0.846 0.647 1182 0.361  0.361 1.074 0.487  7.496 ND 0.611 %
TiO, 1280.882 266.888 575 967.023 463  538.369 1034.726 237.798 1701.732 214 34.826  88.261 mg/kg
V205 47.160 ND  146.655 21.089 99515 2.931 26.9 140.645 21.332 40.614 ND ND  mg/kg
Cr0s  33.650 ND 99.539 36.444 75062 28348 61.16 1149.588 41.554 159.206 ND ND  mg/kg
MnO 194.014 103.096 818.148 247.733 851.086 105.791 314.168  4.477 211.33 365.021 74.206  39.918 mg/kg
Fe.O3  0.816 0.186  2.501 0.347 1.93 0.339  0.602 0.39036  1.007 1.18 0.903 0.71 %
NiO 8.595 ND 29.094 ND 15.56 ND ND 227428 10.292 10.154 ND ND  mg/kg
CuO  56.063 228.816 169.759 395.885 257.882 500.625 96.727 446.223 296.259 82.43 181.513 ND  mg/kg
ZnO  698.665 645.627 797.279 958.316 1004.349 670.715 519.577 39.884 859.227 800.572 659.509 301.04 mg/kg
As;03 ND ND 6.469  302.824 ND ND ND ND ND 2.267 ND ND  mg/kg
SeO; ND ND 9.184 12.833 ND ND ND 10.923  35.804 ND ND ND  mg/kg
Rb  131.382 25979 98.836 1649.439 0.294 104.022 162.673 180.221 123.571 48.737 22927 18.253 mg/kg
SrO 109.925 24.265 171.525 31.005 97.876 23.074 36.777 ND 47.718 212.715 ND 21.806 mg/kg

Y203 195.600 ND 195.8 ND ND ND 168.1  315.616 ND ND ND ND  mg/kg
ZrO,  28.887 ND  167.895 ND 132.433 14.87 30.565 32.165 41.613 36.555 ND ND  mg/kg

| 25.279  26.166 ND 34.674 ND 25411 25.819 ND ND ND 20.117  16.198 mg/kg
HfO,  72.077 59.429 39.595 ND 16.866 ND 45.459 ND 24.266  66.38 47.949  52.064 mg/kg
HgO ND ND 1075.876  ND ND ND ND 39.969 ND ND ND ND  mg/kg
PbO 20555 18.406 55.077 55.077 79.918 20.555 ND ND 31.073 2177 11.897 ND  mg/kg

*ND: Not Detected. The highest metal contents have been darkened.

Magnesium (Mg) content of mushrooms was ranged 551.217- 2400 mg/kg. The highest Mg was determined
in C. comatus. Mg was not detected in H. sinapizans, H. ligatus, P. candolleana and R. torulosa. In a previous
study, Mg content of some edible mushooms 641.36-2185.62 mg/kg (Bulam et al., 2019). It was seen that the
mg values of this study are parallel to the literature data.

Aluminium (Al) was not detected only in C. comatus among the studied mushrooms. The highest Al was
determined in L. deliciosus with 3.608 % while the lowest Al was determined in Armillaria mellea with 0.335
%. It was reported that Al concentrations of collected from West Macedonia and Epirus, Greece were under
the detection limit of the used method (Ouzouni et al., 2009).

Silicon (Si) content of studied mushrooms was ranged between 0.545 and 6.301 %. The highest Si content was
determined in L. deliciosus mushroom. Si was not detected P. ostreatus, T. pubescens, A. bisporus. Koyyalam-
udi et al., (2013) reported that Si content of A. bisporus mushrooms obtained from two farms was ranged
between 1.6 and 3.7 mg/100 g.

Phosphate (P) was detected in all the studied mushrooms. The highest and the lowest P were found in A.
bisporus (4.385 %) and C. comatus (0.135 %), respectively. In a previous study, P content of Ganoderma
lucidum collected from the nature and cultured on orange stump were determined as 4.270 % and 4.722 %,
respectively (Turfan et al., 2016).

Sulphur (S) content of studied mushrooms was ranged 0.353-0.919 %. The highest S content was determined
in 4. mellea mushroom. Turfan et al., (2016) reported that S content of G. /ucidum mushrooms were ranged
between 1.006% and 1.174 %, respectively.

Potasium (K) was detected in all the studied mushrooms. K content of studied mushrooms was ranged between
2.189 and 27.885 %. The highest K content was determined in H. sinapizans. Li and Chang (1982) stated that
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the amount of K, P, Na and Mg in mushrooms is around 50-70% and only K covers 45% of the total mineral
content.

Calcium (Ca) was detected in the entire studied mushroom expect 7. pubescens. Ca content of studied mush-
rooms was ranged between 0.361 and 7.496%. The highest Ca content was seen in Russula torulosa mushroom.
In a previous study, Ca content of G. lucidum collected from the nature and cultured on orange stump were
0.234 % and 0.170 %, respectively (Turfan et al., 2016).

Titanium (Ti) content of studied mushrooms was ranged between 34.826 and 1701.732 mg/kg. The highest Ti
content was determined in P. candolleana. The data that is currently accessible in the research literature docu-
menting the accumulation and content of and Ti in wild-growing mushroom species is insufficient (Mleczek
etal., 2015).

Vanadium (V) is normally found in ultra-trace amounts in different food (Nielsen, 1998). V content of studied
mushrooms was ranged between 2.931 and 146.45 mg/kg. The highest V content was determined in L. deli-
ciosus mushroom.

Chromium (Cr) is essential for insulin action, but an accumulation of chromium in the human body can have
the opposite effect, leading to issues with the male reproductive system as well as cancers of the lung, stomach,
intestinal, and respiratory systems. Cr content of studied mushrooms was ranged between 28.348 and 1149.588
mg/kg. The highest Cr content was determined in C. comatus mushroom. Mleczek et al., (2015) determined
that Cr content of Boletus edulis, Leccinum scabrum, Boletus badius were 2.059, 1.611 and 2.357 mg/kg,
respectively.

Manganese (Mn) is an essential nutrient, but it can be toxic at high levels. Mn was detected in the entire studied
mushroom. Mn content of studied mushrooms was ranged between 4.477 and 851.086 mg/kg. The highest Mn
content was determined in H. /igatus mushroom. Bulam et al., (2019) reported that Mn content of some edible
wild mushroom species collected from Giresun province of Eastern Black Sea Region were ranged between
12.26 and 74.07 mg/kg.

Iron (Fe) is an essential dietary element. Fe deficiency and heme Fe deficiency anemia are global health prob-
lems (Bjerklund et al., 2017). Fe content of studied mushrooms was ranged between 0.186 and 1.93 %. The
highest Fe content was determined in L. delicious mushroom. In a previous study, Fe content of G. lucidum
collected from the nature and cultivated on orange stump were determined as 0.056 % and 0.065 %, respec-
tively (Turfan et al., 2016).

Nickel (Ni) is a healthy activator for certain enzyme species; yet, it can be extremely hazardous, especially at
amounts that surpass the toxicity threshold (Mehri, 2020). Ni content of studied mushrooms was ranged be-
tween 8.595 and 227.428 mg/kg. The highest Ni content was determined in C. comatus mushroom. Baba et
al. (2012) determined the Ni content of nine different macrofungi species were used as materials collected
from Hatay 4.494-11.740 mg/kg.

Copper (Cu) was detected in all the studied mushroom expect A. bisporus. Cu contents of studied mushrooms
were ranged between 82.43 and 500.625 mg/kg. The highest Cu content was determined in S. Juteus mushroom.
Akgiil et al., (2016) determined Cu content of wild edible mushroom Tricholoma terreum and Coprinus mica-
ceus as 9.59 and 16.50 mg/kg, respectively.

Zinc (Zn) is one of the most important trace elements that are required for the proper functioning of enzymes.
As a metalloenzymatic cofactor, it is essential to the function of more than 300 different enzymes. Zn was
detected in all the studied mushrooms. The highest and the lowest ZnO content were determined in H. ligatus
and C. comatus with 1004.349 and 39.884 mg/kg, respectively. Bulam et al., (2019) reported that Zn content
of some edible wild mushroom species collected from Giresun province of Eastern Black Sea Region were
ranged 52.25-258.17 mg/kg.

59



Journal of Bartin Faculty of Forestry 2024, Volume 26, Issue 1, Pages: 55-63

Arsenic (As) is one of the elements that can be found at concentrations that cause concerns for chemistry and
toxicology (Matta and Gjyli, 2016). Among the studied mushrooms As was detected only three mushroom
species that L. deliciosus, H. sinapizans, R. torulosa. As content of studied mushrooms were ranged between
2.267 and 302.824 mg/kg. The highest As content was determined in H. sinapizans. Siwulski et al., (2017)
reported that among the fruit bodies of six cultivated species of the genus Pleurotus, the highest and the lowest
As content was determined in P. ostreatus and P. eryngii with 3.59 and 0.040 mg/kg, respectively.

Selenium (Se) is an essential micronutrient. Micronutrients are necessary for both human health and the health
of lower plants (Mehri, 2020). Among the studied mushrooms Se was detected in L. deliciosus, H. sinapizans,
C. comatus, P. candolleana mushrooms. Se content of studied mushrooms was ranged between 9.184 and
35.804 mg/kg. The highest Se content was determined in P. candolleana mushroom. Siwulski et al., (2020)
reported that Se content of five strains of P. ostreatus ranged 0.09- 4.09 mg/kg.

Rubidium (Rb) has a biological role in mammal systems (Jorhem et al., 2008). Rb was detected in the entire
studied mushroom and ranged between 0.294 and 1649.439 mg/kg. The highest Rb content was determined in
H. sinapizans. Mleczek et al., (2021) investigated multi-elemental composition of 4 edible wild-growing mush-
room species that commonly occur in Polish forests and 13 cultivated mushroom species. They reported that
Rb content of cultivated mushroom and wild-growing varied 0.003-9.92 mg/kg and 0.450-2.67 mg/kg, re-
spectively.

Strontium (Sr) is an element that could pose a risk to human health because of its tendency to operate as a
calcium-substituting agent in bone, which could have an effect on the bone's overall density (Melnyk, 2019).
Among the studied mushrooms, Sr was not detected only in C. comatus and T. pubescens. The highest Sr
content was determined in R. forulosa mushroom with 212.715 mg/kg. Mleczek et al., (2021) reported that Sr
content of 17 mushroom species were ranged 0.02-6.63 mg/kg.

Yttrium (Y) is a heavy rare earth element (Wu et al., 2022). Y was detected in S. commune, L. deliciosus, A.
mellea, C. comatus mushrooms. The highest Y content was determined in C. comatus with 315.616 mg/kg.
The lowest Y content was determined in A. mellea with 168.1 mg/kg.

Zirconium (Zr) and its effects on biological systems continue to be a mystery. It can be found in almost any
environment and in concentrations that are far higher than those of most trace elements (Ghosh et al. 1992).
Among the studied mushroom, Zr not detected in P. ostreatus, H. sinapizans, T. pubescens and A. bisporus. Zr
content of studied mushrooms were ranged between 14.87 and 167.895 mg/kg. The highest Zr content was
determined in Lactarius deliciosus mushroom. Siwulski et al., (2017) reported that among the fruit bodies of
six cultivated species of the genus Pleurotus, the lowest and the highest Zr content was determined in P. pul-
monarius and P. ostreatus H195 with 0.01 and 0.54 mg/kg, respectively.

Iodine (I) is one of the necessary trace elements, and there has been a lot of research done on it recently because
of its relevance to nutrition. It is necessary for the generation of hormones known as thyroxine and tri-iodo-
thyronine, both of which are essential to the healthy growth and development of the human body (Lossow et
al., 2019). I content of studied mushrooms were ranged between 16.198 and 34.674 mg/kg. The highest and
the lowest I content was determined in H. sinapizans and A. bisporus, respectively.

Hafnium (Hf) was discovered 100 years ago. There is no evidence to support the claim that hafnium is an
important nutrient for either animals or humans. (Curtis et al., 1954). Hf was not detected in H. sinapizans, S.
luteus, C. comatus. Hf content of studied mushrooms was ranged between 16.866 and 72.077 mg/kg. The
highest Hf content was determined in S. commune.

Mercury (Hg) is a widely recognized environmental persistent pollutant and a highly toxic element (Singh, et
al., 2023). Among the studied mushrooms, Hg was detected only in L. deliciosus (1075.876 mg/kg) and C.
comatus (39.969 mg/kg). The highest Hg content was determined in L. deliciosus mushrooms. Mleczek et al.,
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(2021) reported that mean content of the Hg metals in wild-growing mushroom species 1.68 mg/kg and mean
for all cultivated mushroom species 0.237 mg/kg.

Lead (Pb) is a hazardous element that can be found in the environment both naturally and as a result of anthro-
pogenic activity. Lead's presence in the environment can result in the chemical contamination of products that
are consumed by humans (Pandey and Madhuri, 2014). Among the studied mushrooms, Pb was not detected
in A. mellea, C. comatus, A.bisporus. Pb content of studied mushrooms was ranged between 11.897 and 79.918
mg/kg. The highest lead (Pb) content was determined in H. /igatus mushroom.

In general, differences were detected between the research results and literature data in terms of element com-
position of mushrooms. These differences may occur depending on the mushroom specie, region, growing
conditions, soil characteristics and the analytical procedure used in laboratory analysis.

4., Conclusion

In the study, among the studied mushrooms; the highest Al, Si, V, Zr, Fe and Hg were determined in L. deli-
ciosus. The highest K, As, Rb, I determined in H. sinapizans. The highest Mn, Zn, Pb were determined in H.
ligatus. The highest Mg, Cr, Ni, Y were determined in C. comatus. The highest Ti and Se were determined in
P candolleana. The highest Ca and Sr were determined in R. torulosa. The highest Hf was determined in S.
commune. The highest P was determined in A4. bisporus. The highest S was determined in A. mellea. The
highest Cu was determined in S. Juteus. No metal has been detected in P. ostreatus and T. pubescens mushroom
species. The highest metal diversity was seen in L. delicious mushroom. This mushroom was followed by the
H. sinapizans and C. comatus mushrooms with four different metal types. It is recommended to examine in-
cluding these fungi in other studies more detail. In conclusion, it was deduced that elemental composition of
mushrooms was affected especially by mushroom species. For more comprehensive research it must also be
investigated the substrate media on which the mushrooms grown (wood, three, sawdust, wood chip, soil etc.).
Finally, it should not be forgotten that fungi, which have a high ability to absorb heavy metals, can be evaluated
as bio-indicators, especially in locations with high pollution.
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Oz — Orman ekosistem hizmetleri; tedarik, dizenleyici, destekleyici ve kiltlrel hizmetleri binyesinde
barindirmaktadir. Insanlar ve canlilarin ekosistemden dogrudan veya dolayl olarak elde ettigi faydalar ¢ok gesitlidir.
Ekosistemin sundugu diizenleyici hizmetler siirdiiriilebilir kalkinma ve insan yasami agisindan 6nem arz etmektedir.
Ayn1 zamanda ekosistem hizmetleri insan refahi ile yakindan iliskilidir. Yasamin en temel taslarindan birisi de su
kaynaklaridir. Diinya yiizeyinde kullanilabilir suyun gok az olmasi ve su kaynaklarinin insanlara sundugu hizmetlerin
artmast bu onemi daha da artirmigtir. Su déngiisiiniin faydali bir bigimde kullanilmas: igin evapotranspirasyon
stireclerinin de belirlenmesine ihtiya¢ duyulmustur. Faydali suyun depolanmasinda barajlar insa edilmektedir. Baraj
havzalar1 igerisinde mevcut arazi Ortiisiiniin korunmast ya da gelistirilmesi gerekmektedir. Bu ¢alismada, bazi
tilkelerdeki igme suyu havzalarindaki ormancilik ¢aligmalari ile ekosistem hizmetleri arasindaki iligkiler ele alinarak
Trabzon ilinin igme suyu ihtiyacinin yaklasik %70’ini saglayan Galyan (Atasu Baraj) havzasindaki orman
ekosisteminin siirekliligi agisindan degerlendirmelerde bulunulmustur. Orman ekosistemi ile su iretiminin kargilikli
etkilesimlerine deginilmistir.
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Keywords — Atasu dam, forest ecosystem services, water product, dam basin, Trabzon

1
2
3

nuribozali@ktu.edu.tr

fsivrikaya@kastamonu.edu.tr
gcakir@gumushane.edu.tr
*Sorumlu Yazar / Corresponding Author: Nuri BOZALI


http://orcid.org/0000-0001-5735-3649
http://orcid.org/0000-0003-0860-6747
http://orcid.org/0000-0003-4951-4283

Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 64-71

1. Giris

2000’11 yillarin bagindan itibaren niifusun artmasi, endiistrilesme ve teknolojinin ilerlemesi gibi nedenler suya
olan talebi artirmigtir. Kara yiizeyinin ¢ogu su ile kapli olmasina ragmen, canlilar i¢in kullanilabilir su orani
cok diisiiktiir. Kullanilabilir su kaynaklari; teknolojik gelismelere bagli olarak artan toksik atiklar, yanlis arazi
kullanimi ve tarimsal faaliyetlerdeki kimyasal maddeler tarafindan oldukg¢a fazla kirletmektedir. Buda canli
cevrelerde toplam kullanilabilir su potansiyelinin azaltmasina neden olmaktadir.

Su tiim ana ekosistem dengelerinin temelini olusturmaktadir. Esasinda hem nicelik hem de kalite agisindan
suyun varlig1 biiyiik ol¢iide ekosistemin isleyisine baghdir. Ekosistemler yasam i¢in hayati bir kaynak olan
tatli suyun saglanmasi ve depolanmasinda 6nemli bir rol oynamaktadirlar. Ormanlik alanlardan elde edilen su
tath su, diger alanlardan biriktirilen sular ise endiistriyel su olarak tanimlanmaktadir. Su iiretimi, ekosistem
hizmetlerinin ekolojik siirdiiriilebilirligi i¢in ¢ok dnemlidir. Yasamin en temel taglarindan birisi olan suyun
diinyadaki toplam miktar1 1.400 milyon km?*'tlir. Bu suyun % 97.5’i denizlerde ve okyanuslardaki tuzlu
sulardan olusmaktadir. Geriye kalan yalnmizca % 2.5’luk kismu tatli su kaynagi olup ¢esitli amaclar i¢in
kullanilabilir durumdadir (Gorcelioglu, 1992).

Ormanlar diinya i¢in kullanilabilir su depolaridir. Ormanlarin su dongiisii {izerindeki faydalari; su ekonomisini
diizenleme, su {iretiminin siirekliligini saglama, igme suyunun kalite ve miktarini yilikseltme sayilabilir. Kisaca
su Ureten bir fabrika olarak da ormanlari tamimlayabiliriz (Ozhan ve Gékbulak, 2001). Bu fabrikada girdi havza
iizerine diisen yags ile ifade edilirken, ¢ikt1 ise havza ¢ikisindan akan sudur (Ozhan ve Gékbulak, 2001). Bir
havzada su uretimi yapmak ve bunun kalite ve miktarini yonetmek, o havzadaki bitki rtiisiniin yonetimi ile
gerceklestirilebilmektedir (Asan, 2003). Orman alanlarinin tahrip edilmesi veya diger arazi kullanimlarina
dontistiiriilmesi; su kalitesinin diismesine, kuraklik, sel ve taskinlarin yani sira erozyon olaylarinin artmasina
neden olmaktadir (Xia vd., 2012; Cakir, 2023).

Ekosistem hizmetlerinin haritalanmasi, 6ncelikli alanlarinin belirlenmesi ve gorsellestirilmesi bu hizmetlerden
faydalanmak i¢in ¢ok kullanishdir. Ekosistem hizmetleri; tedarik (gida, tatli su, yakacak odun, genetik
kaynaklar), diuzenleme (iklim, su rejimi, ekosistem sagligi, su aritma), kulttrel (rekreasyon, ekoturizm,
egitim, kiiltliirel miras) ve destekleyici (toprak olusumu, besin zinciri, temel iiretim) hizmetleri igeren
insanlarin ekosistemden elde ettigi her tirlii faydadir (MEA, 2005; Maes vd., 2012; Bozali, 2013; Baskent,
2020). Diizenleyici hizmetler ekosistemlerin gelecegi ve siirdiiriilebilir kullaniminin iyilestirilmesi i¢in daha
onemli gorulmektedir. Bltun bu ekosistem hizmet gruplarini biinyesinde barindiran ise orman
ckosistemleridir. Orman ekosistem hizmetleri, tarimda kullanilan suyun (Dale ve Polasky, 2007) ve i¢me
suyunun (Obst ve Eigenraam, 2016) kalitesini ve miktarini artirmaktadir. Orman ekosistemlerinin topluma
sagladig1 bu hizmetlere karsilik yeterli miktarda finansal destek verilememektedir (Eker, 2018).

Insanlarin tiiketimi igin gerekli olan su temini ekosistemden saglamaktadir. Kent sakinlerinin su ihtiyaglarinin
saglanmas1 amaciyla karasal ylizeylerde suyun depolanmasi igin barajlar insa edilmektedir. Baraj
havzalarindaki mevcut arazi Ortiilerinin korunmasi ve siirdiiriilebilir kullanimi su diizenlemesine katkida
bulunmaktadir. Bu galismanin amaci, Almanya, Ingiltere, Hollanda ve Amerika gibi Ulkelerdeki icme suyu
havzalarindaki ormancilik ¢aligmalari ile ekosistem hizmetleri arasindaki iliskiler ele alinmis ve Trabzon ilinin
igcme suyu ihtiyacinin yaklasik %70’ini saglayan Galyan (Atasu Baraj) havzasindaki ormancilik ekosisteminin
stirekliligi baglaminda degerlendirmelerde bulunulmustur.

2. Materyal ve Yontem

Bu ¢alismada, diinya iizerindeki birkag {ilkede tatli su ve endiistriyel su ihtiyaglarinin saglandig1 havzalardan
ornekler verilmis ve Trabzon ilinin igme suyu ihtiyacinin yaklasik %70’ini saglayan Galyan (Atasu Baraj)
havzasindaki ormancilik ¢alismalar1 ve ekosistem siirekliliginin saglanmasi amaciyla yapilmasi gerekenler
tartigilmstir,
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2.1. Calisma Alam

Atasu igme suyu baraj havzasi, Trabzon Orman Bélge Miidiirliigii Macka Orman Isletme Miidiirliigii’niin Esi-
roglu Orman Isletme Sefligi sinirlar igerisinde yer alan Galyan dere ve Simsirli dere havzalaridan olusmak-
tadir. Galyan dere havzasi1 12.888,17 ha, Simsirli dere havzasi ise 5805,41 ha dan olusmakta olup toplamda
18.693,58 ha biiyiikliigiindedir (Usta, 2011; Yilmaz vd., 2015). (Sekil 1).

’ TRABZON
e fl '! J _;. I, i
£ P

Sekil 1. Galyan (Atasu) baraj havzasi

3. Bulgular

Ekosistem hizmetleri kavraminin, ekosistemlerin korunmasina ve siirdiiriilebilir sekilde kullanilmasina, yerel
yasam kosullarinin iyilestirilerek bolgesel ve ulusal ekonomiye katkida bulunmasi amaciyla bilim adamlari
cesitli iilkelerde projeler gelistirmektedirler. Bu sayede uygulayicilar ve sivil toplum orgiitleriyle yakin is
birligi olusturarak bu sosyo-ekolojik sistemin nasil ¢alistigini anlatarak, ekosistem tabanli ydnetimi gelistirmek
icin ekosistem hizmetleri kavraminin nasil kullanilacagini 6gretmeye calismaktadirlar. Bu ¢alismada
ekosistem hizmet kavraminin su yonetimi alanindaki dérneklerine yer verilmistir.

3.1. Dommel Nehir Havzasi - Hollanda

Hollanda’da bélgesel olarak su yonetimi sorumlusu, bu planin bagarili bir sekilde yiiriitiilmesi adina yerel
paydaslarla katilimct bir siirecte isgbirligi yapmay1 hedefleyerek nehir havzasii i1slah etmeyi amaglamigtir
(Meulen et al., 2011). Bu ¢alisma Dommel nehir havzasinin yaklagik 500 ha’lik bir kisminda Eindhoven
sehrinin {ist bolgesinde gerceklestirilmistir (Sekil 2). Ekosistem hizmetlerine zarar vermenin etkilerini 6nlemek
veya en aza indirmek ve ekosistem hizmetlerinin firsatlarini en iyi sekilde kullanmak i¢in potansiyel tedbirlerin
alinmasi gerektigi onerilmistir (Brauman et al., 2014).
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Sekil 2. Dommel nehir havzasi

3.2. Tamar Nehir Havzasi — ingiltere

Tamar nehir havzasi ekosistem hizmetlerinin tedarik, diizenleme, kiiltiirel ve destekleyici hizmetlerine gore
diizenlenmistir (Sekil 3). Suyun kalite ve miktarinin artirilmasi igin nehrin kirletici yiikiiniin azaltilmasi sonu-
cunda yillik tasarruf saglanacagi, erozyonu 6nleme tedbirleri alinarak nehir havzasindaki toprak kaybinin azal-
tilacagi, balik habitatlarinin iyilestirilmesi sonucunda elde edilecek rekreasyonel faydalar siralanmis, kirsal
ekonomiye daha fazla katki saglanmasi gerektigi vurgulanmstir (Everard, 2009).
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Sekil 3. Tamar nehir havzasi

3.3. Vecht Nehir Havzas1 — Almanya & Hollanda

Alman ve Hollandali su yoneticileri sinir agan nehir havzasinda ekosistem hizmetleri yaklagimimi uygulamis-
lardir. Calisma alam, igerisinde bir¢ok kdy bulunan Vecht nehrinin 100 km?’lik alaninin iizerindeki bir yerinde
gergeklestirilmistir. Bu alanda temel zorlugun niifusun azalmasi durumunda bélgenin siirdiiriilebilir kalkin-
mast iizerine yogunlagmistir. Ekosistem hizmetleri listesi ¢caligma alanina gore 6zel olarak hazirlanmig ve 35
ekosistem hizmetini icermektedir. Almanya ve Hollandali paydaslarla bu ekosistem hizmetleri goriistilmiistir.
Bolgedeki sorunlara daha entegre ¢ozimler bulabilmek, alinacak nlemler i¢in yeni finansman firsatlar1 olus-
turmak, arazi sahipleri ile genel halk arasinda daha fazla destek olusturulmasi sonucuna varilmistir (Meulen et
al., 2012).

3.4. Catsill- Deleware Nehir Havzasi1 — New York, Amerika

Ekosistem hizmetleri kavraminin bolgesel su kaynaklari yonetimi alaninda uygulanan en iyi orneklerinden
birisidir (NRC, 2000). 1990’11 yillarda New York kentindeki tist havzalarda tarimdan kaynaklanan yaygin kir-
liligin artmasi neticesinde hizl bir sekilde bozulan yiizey su kalitesi nedeniyle bu projeye ihtiya¢ duyulmustur.
Bu projeyle su kirlenmesi 6nlenecek, orman varligi korunarak gelistirilecektir. New York un asagi boliimiinde
yasayan yaklasik 9 milyon insanin igme suyu kalitesini korumak i¢in acil eyleme gegilmistir. Alinacak 6nlem-
ler igerisinde yiizey sularinin filtrelenmesi son derece maliyetli olacagi tahmin ediliyordu. Bunun yerine eko-
sistem hizmetlerinin gok énemli bir rol iistlenebilecegi goriildii. Tlgili taraflar dogal sistemin siirdiiriilebilir
yonetimini ortak bir sorumluluk, cevreyi bir maliyet merkezi degil bir kar olarak gérmeyi 6grendiler. Ciftgilere
ekosistem hizmetleri i¢in saglanan desteklerden sonra ciftciler artik ¢gevrenin diigmani olarak degil ekosistem
hizmetlerinin koruyucusu olarak benimsenmistir (Appleton, 2002).
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3.5. Galyan (Atasu Baraji) Havzasi- Trabzon, Turkiye

Atasu baraj1 ve Hidroelektrik Santrali (HES) Galyan ve Simsirli derelerden beslenmektedir (Sekil 1). 2012
yilinda tamamlanan Atasu Baraji Trabzon ilinin igme suyu ihtiyacinin yaklagik %70 ‘ini karsilamaktadir. Ay-
rica Atasu barajinda yer alan HES santrali Smw kurulu giicii ile yilda 27.14 GWh enerji iiretimi gergeklestir-
mekte ve igme suyu aritma tesisinin elektrik giderleri de bu regiilatdrden saglanmaktadir. Esiroglu igme Suyu
Aritma Tesisinin giinliik aritma kapasitesi 165 000 m*/giin' diir. Tesisin su kaynag1 Atasu baraji ve Degirmen-
dere'dir. Bu kaynaklardan temin edilen suyun i¢erdigi bulanikligin giderilmesinde ise yillik yaklasik olarak 19
milyon TL tutarinda aritma kimyasali kullanilmaktadir. Barajdan temin edilen su Esiroglu aritma tesisinde
“Insani Tiiketim Amagl Sular Hakkinda Y&netmelik” standartlarina gore aritilmakta, klorlanmakta ve ozon-
lamaya tabi tutulduktan sonra sebekeye aktarilmaktadir (TISKI, 2023).

Yukarida 6rnekleri verilen igme suyu nehir havzalarinda ekosistem hizmetlerin sosyal, kilturel, ekonomik ve
cevresel acidan son derece 6nemli oldugu bir kez daha goriilmiistiir. Bu hizmetlerin yerel, bolgesel ve ulusal
oOlgekte sitirdiiriilebilirligi i¢in finansal desteklerin saglanmasi gerekmektedir. Biitiin Avrupa tilkelerinde orman
ekosistem hizmetlerinin bilimsel verilere ve dlglilebilir yaklasimlara dayali olarak tahmin edilmesi ve ulusal
politikalara yansitilmasi hedeflenmektedir.

4. Tartisma

Ulkemiz ormanlariin %99’u devlete aittir ve devlet orman isletmeciligi benimsenmektedir. Bu nedenle igme
suyu havzalarinda olusturulacak projelerin devlet tarafindan desteklenmesi ya da yapilmas: gerekmektedir. Su
kaynaklarinin korunmasi i¢in bakanliklar arasi esgiidiim saglanmalidir. Projeler de ¢evreye duyarli ve uzun
yillar hizmet edecek sekilde tasarlanmalidir. Ozellikle su iiretim havzalarina ormanlarin korunmasi ve alansal
yapilarinin artirilmasi tiim etkenlerin tizerindedir. Su iiretim havzalarinda toprak erozyonu siddetinin ¢ok az
olmasi gerekmektedir. Yoksa su iiretimi igin yapilan yapilarin 6mrii kisa olacaktir.

Galyan-Atasu Baraji havzasinda, yiiksek rakimlardaki ¢ayirlarda uygulanan asiri, diizensiz ve kontrolsiiz ot-
latma nedeniyle bitki oOrtiisii asir1 derecede yok olmus, iiretim kapasiteleri diigmils ve havza normal zemin
ortusunl kaybetmistir. Havza ¢evresindeki ormanlarin yillarca tahrip olmasi sonucu, havza topraklarinin eroz-
yon hassasiyetleri oldukg¢a yiiksektir. Bu durum topragin aginmasina ve tasinmasina neden olmaktadir. Bu
havzanin su iiretim giictinii azaltmakta ve gelecek yillarda da su Uretimini tehdit etmektedir. Jeomorfolojik
yap1 agisindan bolgenin biiyiik bir kismi dik egimli, daglik arazidir. Bu alanlarda erozyon kontrol yonetimine
baglanmali ve toprak kayiplart 6nlenmelidir (Yilmaz vd., 2015).

Isvigre’de ormanliklarin yogun oldugu havzalardan elde edilen yillik kullanilan su miktarinin yaklasik %38’ine
yogun aritma miidahalesi yapilmadan kullamlmaktadir. Bu durum da Isvigre ekonomisine yilda 64 milyon
dolarlik bir tasarruf saglamaktadir (Enderlein ve Bernardini, 2005). Atasu baraj havzasinda elde edilen igme
sularmin belirli bir aritmadan gecirildikten sonra sehir sebekesine aktarildigi goriilmektedir. Baraj havzasinin
erozyon siddetinin 6zellikle ormanlik alanlarda az olmasi1 yagmurlu sezonlarda bile suyun aritilma maliyetini
oldukea diislirmektedir. Yine de Galyan su iiretimi yapilan havza igerisinde daha etkili bir arazi kullanim plan-
lanmasi yapilmalidir.

New York Belediyesi sorumlulugu kapsamindaki su kaynaklarinin kirlenmesini 6nlemek maksadiyla koruma
amacli ekosistem hizmetlerine 10 yil siireyle 1.5 milyar dolar yatirimda bulunarak 8 milyar dolara ulasan su
aritma masrafindan kurtulmustur (Appleton, 2002). Ekosistem hizmetleri baglaminda diinyada suyun ekono-
mik degerini ortaya koyan iilke 6rnekleri ¢cok fazla olmamasina ragmen Endonezya’da Cidanau Su havzasinda
iist havza bolgelerinde yasayan ciftcilere yapmis olduklart agaglandirma bedellerine karsilik olarak yilda hek-
tar basina 350 dolar 6deme gergeklestirilmektedir (Budhi et al., 2008; Mbak, 2010; Eker, 2018). Meksika’da
hidrolojik hizmetlerin korunarak su iiretim siirekliliginin saglanmas1 amactyla 6zel orman sahiplerine 2003-
2008 yillar1 arasinda 36.4 milyon dolar 6deme yapilmistir (Herbert et al., 2010).

5. Sonuglar

Diinya {iizerindeki bazi iilkeler ekosistem hizmetlerinin topluma sunmus oldugu faydalar1 siirdiirebilirlik
cergevesinde devam ettirmek amaciyla nehir havzalarinda ¢esitli faaliyetlerde bulunmaktadirlar. Kentsel
alanlarda yasayan insanlara kaliteli icme suyu saglamak maksadiyla ekosistem hizmetleri kapsaminda paydas
gruplarla projeler gelistirmektedirler. Ulkemizde bu amagla gergeklestirilmis ¢ok az ¢alisma bulunmaktadir.
Orman ekosistemlerinden elde edilebilecek kaliteli igme suyu lizerine bazi 6nerilerde bulunulacaktir:
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» Belediyeler, kendi sorumlulugu altindaki su kaynaklarinin kirlenmesini 6nlemek amaciyla koruma
amacli orman ekosistemlerine yatinm yapmalidir. Bu sekilde su aritma masraflarin1 en aza
indirebilirler.

» Belediyelerin su ihtiyacin1 saglanmig oldugu havzalarda koruma maliyetlerini belediyeler
karsilamalidir. Orman ekosistem hizmetlerinin bir bedeli olmali ve bu da bir sekilde karsilanmalidir.

A\ 4

Igme suyu havzalarinda yasayan ciftcilerin asir1 giibre kullanimi engellenerek zararli besinlerin yer
alt1 ve yiizey sularina sizmasinin 6niine geg¢ilmelidir.

Igme suyu havzalarinda yeni yapilagmaya higbir sekilde izin verilmemeli
Baraj havzasinda suyu kirletebilecek; alabalik tesisi, kum-gakil-tas ocaklarina miisaade edilmemelidir.

Ekosistem hizmetlerinin gelecek nesiller i¢in korunmasi gerekmektedir.

YV V V V

Su dretimi yapilan havza igerisindeki veya bitisiginde yasayan orman koyliilerine de destekler
saglanmalidir.

A\

Imar planlar1 hazirlanirken su iiretimi havzalarinda mutlak suretle su iiretimini koruma amagch
yapilmalidir.

» Havzalarda oncelikli alanlarin belirlenmesi ve gorsellestirilmesi igin ekosistem hizmetlerinin
haritalanmas1 6nem kazanmaktadir.
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Kozak Yoresinde Fistikcanu (Pinus pinea L.) Geleneksel Kozalak Hasadi
ve Kozalak Indiricilerin Profili
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Makale Tarihgesi Oz - Tirkiye’de fisttkcami (Pinus pinea L.) kozalak hasad: geleneksel hasat yontemleri ile gergeklestirilmektedir.
Génderim:  28.10.2023  Fistikcamu kozalak hasadini gergeklestiren kisilere *kozalak indirici” ya da ““cam indirici”” adi verilmektedir. Bu

caligmada Bergama ilgesi Kozak Ydresinde giinimiizde devam eden ““cam indiriciligi ” isini gergeklestiren aktorlerin

Kabul: 08.02.2024 sosyo-ekonomik ozelliklerinin tespiti ve gerceklestirdikleri ise yonelik goriis ve digiincelerinin belirlenmesi
Yayim: 29.02.2024  amaglanmistir. Bu kapsamda, Kozak Yéresinde fistikgami kozalag: hasadinda indirici olarak ¢alisan 33 kisi ile yiiz

yiize anket yapilmistir. Kozalak indiricilerin sosyo-demografik yapilari, indiricilik isini kimden 6grendikleri gam
Arastirma Makalesi indirme ekiplerinin kimlerden olustugu ve gorev dagilimi, hasat siiresi, zaman1 ve deneyimleri, fistikgami

ormanlarinin konukguluk yaptig1 boceklerin goriilme durumlart sorgulanmistir. Calismada, geleneksel olarak yapilan
ve tehlikeli bir i oldugu belirtilen indiriciligin yorede kendi imkanlari ile uzmanlasms ekipler tarafindan yapildigi,
indirici takimlarinin genellikle 4-5 kisiden olustugu ve takimlarin olusmasinda arkadaslik ve akrabalik faktoriiniin 6ne
ciktigr tespit edilmistir. Ayrica Kozak Yoéresinde indiricilerin 6nemli bir kisminin aile bireylerinden ¢am indiricilik
isini 6grendikleri anlasilmustir. Indiricilerin yaklasik yarisinin giftilik disinda farkl sektorlerde galistig1 ya da emekli
oldugu ve ikinci isinin indiricilik oldugu gériilmektedir. Indiricilik yiiksek riskli bir is olmasina karsilik kisisel
koruyucu ekipman kullaniminin yaygin olmamast ig kazasi risklerini artirmaktadir. Caliyma sonucunda; orman-insan
iligkileri bakimindan 6nemli bir deger olan ve geleneksel bir meslek olan ¢am indiriciligin mensuplarinin giin gectikce
azalma egiliminde oldugu tespit edilmistir. Indiriciligin kiiltiirel bir deger olarak korunmasimin yaninda hayat boyu
ogrenme ¢ercevesinde meslek mensuplarinin geligsimine katki saglanmasi gerekmektedir. Bu faaliyetlerin kusaktan
kusaga aktarilmasini garanti altina almak igin yerel kurumlar basta olmak tizere ulusal ve uluslararasi diizeyde
girisimlerde bulunulmalidir.

Anahtar Kelimeler — Odun disi orman iiriinleri, geleneksel meslekler, orman-halk iliskisi, cam fistigi hasadi, agagtan/ yiiksekten toplama

Traditional Cone Harvesting of Stone Pine (Pinus pinea L.) and
Profile of Pine Cone Pickers in Kozak Region
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Article History Abstract — In Turkey, stone pine (Pinus pinea L.) cone harvest is carried out with the traditional harvesting method.

28.10.2023 In this study, to determine the socioeconomic characteristics of the "Pine Cone Pickers" and their views and thoughts

about the work they perform in Bergama district Kozak Region is aimed. Within the scope of this research, a face-to-

face survey was conducted with 33 people working as "pine cone pickers" in the pine cone harvest in Kozak Region.

Published:  29.02.2024  The sociodemographic structures of the participants, how they learned the pine cone picking business, who the pine
cone picking teams were composed of and their distribution of duties, harvest time, season and experience, and the

Research Article incidence of seeing the insects that pine nuts host were questioned. In the study, it has been determined that the
traditionally done and dangerous job of pine cone picking is done by specialized teams with their own means in the
region, the pine cone pickers teams usually consist of 4-5 people, the friendship and kinship factor is prominent in the
formation of the teams. In addition, it is seen that a significant part of the pine cone pickers in the Kozak Region
learned the job of pine cone picking business from their family members. In addition, nearly half of the pine cone
pickers work or are retired in different sectors other than farming, and their second job is "pine cone picking" is seen.
Although job of pine cone picking is a high-risk job, the lack of widespread use of personal protective equipment
increases the risk of work accidents. In this study, the members of pine cone picking profession, which is a traditional
profession and has an important value in terms of forest-human relations, are decreasing day by day has been
determined. In addition to preserving the work of pine cone picking as a cultural value, it is necessary to contribute to
the development of professionals within the framework of lifelong learning. To guarantee the transfer of these
activities from generation to generation, national and international initiatives, especially local institutions, should be
taken.
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1. Giris

Turkiye ormanciliginda odun digt orman iiriinleri (ODOU) iiretimi 6zellikle kirsal kalkinma bakimindan
oldukca 6nemli bir faaliyettir. Tiirkiye ormanciliginda uzun yillar “tali orman trinleri’” olarak nitelendirilen
ODOU’niin giin gectikce ekolojik ve sosyo-ekonomik onemi daha da iyi anlasilmaktadir. Orman ici ve
bitisiginde yasayan orman koylillerinin bulunduklar1 yoérede yer alan orman varligmin karakteristik
ozelliklerine bagli olarak ormandan topladiklart ODOU farkliliklar gostermektedir. Tiirkiye’de ekonomik
bakimdan olduke¢a degerli bir iiriin olan ¢am fistiginin bolgeden bolgeye farklilik gosteren ev-i¢i kullanim
yaninda kozalak hasad: da yiizyillardir kusaktan kusaga gecen bir geleneksel bilgidir ve kadim bir kilttrdn
olugsmasini saglamustir.

Orman Genel Miidiirliigi (OGM) kayitlarina gore Tiirkiye’de yaklasik 153 bin hektar verimli ve 21,6 bin
hektar bosluklu kapali fistikgami ormani bulunmaktadir (OGM, 2022). Fistikgami ormanlarinin tohumlarindan
sonra ikinci 6nemli Grtind odunudur (Calama vd., 2003; Celestino vd., 2018; Jaouadi vd., 2020). Cam fistiginin
geleneksel olarak iiretildigi ve ticaretin one ¢iktig1 baslica Ulkeler arasinda Ispanya, Portekiz, talya, Tunus ve
Tirkiye yer almaktadir (Fady vd., 2004; Ayan vd., 2020; El Khoury vd., 2021; Ozden vd., 2022). Fisttkcamlari
ODOU olarak orman kéyliisiine gelir getirisinin yiiksek olmastyla (Cetin, 2003; Saritas ve Tiirker, 2021;
Ozden vd., 2022) Akdeniz tarimsal ekonomisinde énemli bir yere sahiptir. Bu durum ormanlarmn korunmasi
ve yeni fistikgami alanlarmin (Cetin, 2003; Eker ve Laz, 2018) olusmasina neden olmaktadir. Turkiye’de
fistikcam1 ormanlarinda ¢am fistig1 iiretimi ve pazarlamasi {izerine yapilan ¢aligmalar incelendiginde; ¢am
fistig1 tiretiminin yore halkina sagladigi gelirin olduk¢a 6nemli bir miktarda oldugu, elde edilen Urlnlerin
cogunlukla ihrag edildigi ve tiretiminde geleneksel metotlarin kullanildigi anlagilmaktadir (Firat, 1943; Berkel,
1948; Bozkurt vd., 1982; Yazici ve Gavcar, 1988; Bilgin ve Ay, 1997; Cetin, 2003; Safak ve Okan, 2004;
Kurt vd., 2016; Oztlrk ve Kiigiikerdem, 2017; Eker ve Laz, 2018; Korkmaz ve Duman, 2019; Ozden, 2019;
Saritas ve Tiirker, 2021; Giile¢ ve Tolunay, 2021; Ozden vd., 2022). Bununla birlikte, cam fistiginin degerli
bir iiriin olmasi nedeniyle {iriin isleme ve depolanmasi iizerine Eltez vd. (2014), Eser vd. (2009), Polat vd.
(2012), Golge ve Ova (2008) vb. caligmalar gergeklestirildigi goriilmektedir. Buna karsilik son yillarda hem
biyotik hem de abiyotik faktorlere bagl olarak genel anlamda kozalak ve tohum veriminde diisiis yasandigi
(Ozgankaya vd., 2010; Parlak vd., 2013; Akyol ve Orucu, 2019; Bulut vd., 2022) ve verim diisiikliigii ile
micadeleye yonelik ¢alismalara yogunlasildigi (Kiler vd., 2012) goérilmektedir.

Bu calismada, cam fistig1 iiretiminin “fisttkcami kozalagi toplama” asamasi iizerine odaklamlmstir. Ug
yasindaki olgunlagmig kozalaklarin toplanmasi (OGM, 2016) siirecinde ¢am indiricilerin kozalak toplama araci
“kege” (keye) (Sevgi, 2015), indiricilerin temel is ekipmanidir. Izmir-Bergama ve Aydin-Kogarli Yérelerinde
cam fistig1 kozalagi hasadinda kege kullanimi yaygindir (Eris, 1996; Cetin, 2003; Stlisoglu, 2004; Akgiil,
2016). Kahramanmaras yoresinde ise toplayicilar genellikle kozalaklari el ile toplamakta, toplanilmayan
kozalaklar “siriklar” ile diisiiriilmektedir (Avsar, 2000). 25-30 metre boy yapabilen fisttkgamlarinin (Akkemik,
2018) tepe tacindan kozalaklarin toplanmasi-indirilmesi isi belirli bir tecriibbe ve yetenek gerektirmektedir.
Genel olarak ¢am fistiginin 6nemli bir ekonomik getirisinin olmasi, yore halklari i¢in bu ylksek riskli isi
yapilabilir hale getirmektedir. Bu ¢alismada indiricilik isi meslek olarak ifade edilmektedir. Keza Turk Dil
Kurumu’na (TDK) gore meslek “Belli bir egitim ile kazanilan, sistemli bilgi ve becerilere dayali, insanlara
yararlt mal iiretmek, hizmet vermek ve karsiliginda para kazanmak igin yapilan, kurallari belirlenmis is”
olarak tamimlanmaktadir (TDK, 2023). Bu baglamda ¢am indiriciligi yakin zamana kadar yazili kurallar
olmayan, belirli bir egitim kurumunda egitimi verilmeyen bir geleneksel meslek iken bugiin, ¢am indiriciligi
temeli yasam boyu 0grenme ilkesine dayanan ve ormancilikta meslek standartlariin gelistirildigi bu yakin
tarihte odun dis1 iiriin toplayicilig altinda niteliksel olarak bir meslek sinifina girmistir. Nitekim Mesleki
Yeterlilik Kurumu (MYK) tarafindan agag ve ¢alilardan ODOU toplama isine iliskin “16UMS0553-3 Odun
Disi Uriin Toplayicisi (Yiiksekten) (Seviye 3) Ulusal Meslek Standard:” olusturulmustur (MYK, 2016). Bu
standarda bagh olarak “17UY0284-3/ Bl Agactan Uriin Toplama Yeterlilik Birimi” gelistirilmistir (MYK,
2017).
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Bu calismada, mesleki standartlar1 genel anlamda olusturulan yiiksekten ODOU toplayicilarindan “gam
indiricilerin” sosyal ve ekonomik yapilari Tiirkiye’de ¢am fistig1 {iretiminin ve ticaretinin merkezi (Ozden vd.,
2022) olarak gosterilen Izmir ili, Bergama Ilcesi Kozak Yéresi dlceginde ortaya konulmustur. Bununla
beraber, son yillarda kozalak rekoltesi ve tohum verimliligindeki diisiisler (Eltez vd., 2014; Oztiirk ve
Kicukerdem, 2017; Eker ve Laz, 2018; Gile¢ ve Tolunay, 2021) nedeniyle arastirmacilar ve uygulayicilar
tarafindan mercek altina alian fistikgami ormanlarinda geleneksel metotlar ile indiricilik yapan yore halkinin
fisttkgami ormanlarina iligskin gbzlemleri ve mevcut duruma iliskin bilgilerinin literatiire kazandirilmasi
amagclanmustir.

2. Materyal ve Yontem

Calismada verilerin elde edilmesinde birincil veri kaynagi olarak anketlerden yararlanilmistir. Bu arastirma
kapsaminda, Izmir ili Bergama Ilgesi Kozak Yoresinde yasayan ve fistikcami kozalagi hasadinda “cam
indirici” olarak ¢alisan 33 kisi ile yiiz yiize anket yapilmstir.

Anket sorularinda, yas, egitim, meslek vb. sosyo-demografik igerikli sorularin yani sira, ¢am indiriciligi iginin
kimden 6grenildigi, cam indirme ekiplerinin kimlerden olustugu ve gérev dagilimu, Ucretlendirme, hasat suresi,
zamani Ve deneyimleri, kozalak tzerine gozlemler, kalite kayiplar ile ilgili goriisleri, cam kozalak emici
bocegi (Leptoglossus occidentalis Heidemann, 1910) ve basra (Marchalina hellenica (Gennadius, 1883))
boceginin goriilme durumlar ve indiricilerin gé¢ etme egilimleri yer almaktadir.

Caligmada goriisme yapilacak ¢am indiricilerin 6rnekleminin belirlenmesinde olasiliklt olmayan 6rneklem
tekniklerinden kartopu 6rnekleme tekniginden yararlanilmistir (Giirbiiz ve Sahin, 2018). Anket veri toplama
aract kullanilarak ulasilan ¢am indiricilerin sosyal ag baglantilari ile diger indiricilere ulagilmigtir. Verinin
degerlendirilmesinde ise ulasilan mevcut yapiy1 ortaya koymak ve 6zetlemek amaciyla kullanilan betimleyici
istatistiklerden frekans ile ylizde oranlardan yararlanilmistir.

3. Bulgular ve Tartisma

Kozak Yoresinde fistikgami kozalagi indiriciligi yapan kesimin demografik 6zelliklerine iliskin veriler Tablo
1’de verilmistir.

Tablo 1
Indiricilerin demografik 6zellikleri
Ozellikler Frekans (n) Yiizde (%)
Cinsiyet
Erkek 33 100
Yas aralig
25-34 1 3
35-44 7 21
45-54 12 36
55-64 10 31
65+ 3 9
Medeni durum
Evli 28 85
Bekar 5 15
Egitim durumu
Okuryazar 2 6
Tlkokul 22 67
Ortaokul 7 21
Lise 2 6
Meslek
Ciftci 19 58
Isci 1 3
Emekli 3 9
Serbest meslek 3 9
Odun-tomruk ticareti 1 3
Ciftgi-esnaf 1 3
Ciftci-isci 1 3
Ciftci-emekli 3 9
Ciftgi-serbest meslek 1 3
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Bu ¢alismada goriisme yapilan indiricilerin %36’s1 45-54, %31’i 55-64, %21’i 35-44, %9’u 65 yas ve lsti,
%30 25-34 yas araliginda ve tamamu erkektir. Kozalak hasadi sirasinda aga¢ tepesine ¢ikilarak toplama
yapilmasi, kadinlarin ¢am indirme faaliyetlerine katilimini zorlastirmakta ve smirlamaktadir (Giileg ve
Tolunay, 2021; Ozden vd., 2022). Calismaya katilan kozalak indiricilerin %88’si 35-64 yas araliginda yer
almaktadir. Bergama Kozak Yoresinde ¢am indiricilerin yas ortalamasi 51,5 olup ¢alisma ¢agi igerisinde
kalmaktadir. Ancak 25-34 yas araliginda olduk¢a az sayida indirici bulunmaktadir. Bu durum, gelecekte
indirici is gliciiniin bulunmasinin zorlasacagini gostermektedir. Gediz Havzasi ¢am fistig1 iireticileri ile yapilan
bir ¢alismada tireticilerin ¢cogunun erkek ve yas ortalamalarinin 46 oldugu, iireticilerin daha ¢ok 45-54 yas
araliginda oldugu anlagilmaktadir (Giile¢ ve Tolunay, 2021).

Indiricilerin %85’i evli, %151 ise bekardir. indiricilerin egitim durumlar1 degerlendirildiginde %67’si ilkokul,
%211 ortaokul, %6’s1 lise mezunudur. Indiricilerin %6°’s1 ise kendini okuryazar olarak nitelendirmektedir.
ODOU iiretim siirecleri (hasat, toplama, isleme vb.) kirsal alanlarda gerceklestirildiginden ve bu alanlarda
egitim diizeyi yetersiz oldugundan, isgiicii talebinin karsilanmasinda egitim diizeyi diistikliigii dikkat ¢eken bir
olgu olarak karsimiza ¢ikmaktadir (Saritas, 2019; Arslan vd., 2021; Ozden vd., 2022).

Indiricilik mesleginin yilin sadece belirli donemlerinde gerceklestiriliyor olmasi nedeni ile indiriciler
gecimlerini saglamak icin farkli islerde ¢aligmaktadir (Tablo 1). Indiricilerden sadece ¢iftcilik yapanlarin orant
%58 olmakla beraber, bu oran giftcilik ve diger ugrasilarla (Ciftci-Esnaf; Ciftci-isci; Ciftci-Emekli; Ciftci-
Serbest Meslek) birlikte ele alindiginda %76’ya ¢ikmaktadir. Ayrica, indiricilerin %9°u emekli, %9’u serbest
meslek, %9’u ¢ift¢i ve emeklidir. Geriye kalan yaklasik %15°lik kisim ise is¢i, esnaf, memur ve diger
sektorlerde ¢aliganlardir.

Geleneksel bir meslek olan indiriciligin 6grenilme ve gerceklestirme stireci ile ilgili olarak; ¢am indiricilerin
mesleklerini 6grenme kaynaklari, indiricilik isinde galisma takimlarinin kag¢ kisiden olustugu, takimlarda
bulunan indiricilerin birbiri ile yakinlik iligkileri, isin gergeklestirilmesinde iistlenilen roller Tablo 2’de yer
almaktadir. Ayrica indiricilik meslegine iligkin hasat sirasinda ¢ekilen bazi fotograflar Sekil 1’de sunulmustur.

Tablo 2
Indiricilik mesleginin kaynaklari ve indirici gruplarinin 6zellikleri
Indiricilik mesleginin kaynaklar1 ve indirici takimlarmin Frekans (n) Yizde (%)
ozellikleri
Meslegi 6grenme kaynaklari
Aile 24 73
Diger ¢am indiricileri 7 21
Komgular 1 3
Aile ve Ormancilar 1 3
Indirici takimlarimi olusturan kisi sayisi

Iki kisi 2 6
Ug kisi 3 9
Daort kisi 14 42
Bes kisi 6 18
Alt1 kisi 3 9
Yedi kisi 1 3
iki-Yedi kisi aras1 degisebiliyor 4 12

Takim tiyeleri ile yakinlik dereceleri
Aile bireylerinden 5 15
Kendi kdylerindeki arkadaslarindan 26 79
Aile bireylerinden-kendi koylerindeki arkadaglarindan 2 6

Cam indirme isinde istlenilen roller
Indirici 28 85
Toplayict 1 3
Indirici-toplayici 3 9
Indirici-seleci 1 3

Caligmaya katilan indiricilerin %73’ aile bireylerinden, %7’si diger ¢am indiricilerden, %3’ii komgulardan
ve %3’0 ise aile bireylerinden ve ormancilardan ¢am indiricilik isini Ogrenmislerdir. Agaglara
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tirmanma/budama islerinin aileden ve arkadas gruplarindan geleneksel yontemlerle &grenildigi
bilinegelmektedir (Engiir, 2021). Katilimcilar genellikle meslegi aile bireylerinden dgrenmelerine karsilik
caligma takimlarinda yer alan diger indiricilerin %79’u kendi kdyiindeki arkadaglart ile beraber indirici
takimlar1 kurdugunu, %15°1 aile bireylerinden olusan indirici takimlarinda yer aldigin1 ve %6’s1 ise hem kendi
koyiindeki arkadaslarindan hem de aile bireylerinden olusan takimlarda is yaptigmi ifade etmistir. indirici
takimlarinin biiyiikliikleri incelendiginde; indiricilerin %42’si takimlarmin dort kisiden, %18’ bes kisiden,
%9’u alt1 kisiden, %9’u {i¢ kisiden, %6’s1 iki kisiden, %3’ii 7 kisiden olustugunu belirtmistir. Indiricilerin
yaklagik %60°1 dort-bes kisiden olusan takimlar halinde indiricilik yapmaktadir. Dolayisiyla ¢am indiricilik
isinde dort-bes kisilik takimlarin daha ¢ok tercih edildigi sdylenebilir.

Cam indirme iginde takimi olusturan her bireyin bir gérevi bulunmaktadir. Katilimeilarin %85°1 indirici olarak
gorev yaptiklarini ifade etmistir. Hem indirici hem toplayici olarak ¢alisanlarin orant %9, indirici ve seleci
olarak ¢alisanlarin oran1 %3, sadece toplayici olarak calisanlarin orani %3’tiir.

Sekil 1. Indiricilik meslegine iliskin gorseller (a) Fistikgamlarinda kozalak indirme isi yapan indirici, (b) Fistikgamlarinda
kozalak indirme isi yapan indirici kege kullanirken, (€) Seytan eli (alt1 temizlenmemis agaglardan distiriilen kozalaklarin
ulagilmasi zor yerlerden diken ve calilarn iginden toplanmasini saglayan alet), (d) Seytan eli ile yerdeki kozalaklarin
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toplanmast, (€) indirme isinde kullanilan aliminyum merdiven, kege, sepet, seytan eli, branda ve romork, (f) Fisttkgamina
birbirine eklenerek uzatilan merdivenle ¢ikan bir indirici

Fistikgami ormanlarinda indiricilerin agaglara ¢ikmalar (Sekil 1a-b), agaglardan kozalaklari indirmeleri ve
dallar arasinda ge¢is yapmalar1 oldukga tehlikeli bir siireci kapsamaktadir. Kozalaklarin agaglardan toplanma
zamanlarinin da yagisli mevsimlere denk gelmesi isi indiriciler i¢in daha tehlikeli boyutlara tasimaktadir.
Fistikcami kozalak toplama siirecinde indiricilerin is kazasi ge¢irme durumlari ile bu kazalarin olus bigimleri
Tablo 3’te verilmistir.

Tablo 3
Indiricilerin is kazas1 gegirme durumlari ile gegirdikleri is kazalarina iliskin bulgular
Indiricilerin is kazasi gegirme durumlari ile gegirdikleri is Frekans (n) Yizde (%)
kazalari
Cam indirmeciliginde is kazasi gecirme durumu
Is kazas1 gegirdim 23 70
Is kazas1 gegirmedim 10 30
Gegirilen is kazasi tiirleri

Agagtan diisme 22 96
Motorlu testere ile yaralanma 1 4

Kozak Yoresinde indiricilik yapan katilimcilar hasat yapacaklari alana giderken ve agaglara tirmanirken kege,
merdiven, seytan eli, cuval, sele, dirgen ve traktor kullandiklarini ifade etmislerdir (Sekil le). Indiriciligin
olmazsa olmazi kegenin iki kisimdan olustugu goriilmektedir. Sap kismu ¢inar ya da kavak agacindan
yapilabilirken kanca (¢atal, meme) kisminin ayrilmaya kars1 diger agaglara gore daha direngli olmasi nedeniyle
sadece ¢inar agacindan yapildigi, Aydin’da kullanildig1 belirtilen metal sapin yagisli havalarda kullanigh
olmamasi nedeniyle tercih edilmedigi ifade edilmistir. Ayrica kegenin kullanim siiresini artirmak i¢in hasat
sirasinda agac dallariyla ¢ok temas eden kisimlarin teneke ile sarildigi (Sekil le), bir kegenin boceklenme
ihtimali nedeniyle en fazla 2 yil kullanildig1 belirtilmistir. Ayrica kege fiyatinin belirlenmesinde bir giinlik
indirici yevmiyesinin (6rnegin 2023 i¢in 1000 TL) esas alinmasinin ¢ok uzun yillara dayanan bir kabul oldugu
anlagilmistir. Kisisel koruyucu ekipman olarak yaptiklari tercihleri eldiven, kaydirmaz (lastik) ayakkabi ve
bere ile sinirli olup (Sekil 1f) olduk¢a giivensiz ve riskli bir sekilde agaglara ¢ikarak indirme isini
gerceklestirdikleri goriilmektedir. Ozellikle Kozak Yoresi indiricileri ile benzer olarak, Aydin Kogarli-Mazon
Bolgesi ¢cam fistig1 iireticilerinde (Akgil, 2016) ve benzer olarak Tosya yoresi aga¢ budayicilarinda (Engur,
2021) is esnasinda kisisel koruyucu ekipman kullanimlar1 yaygin degildir. Yapilan goriismelerde her hasat
mevsiminde yorede is kazalarmin oldugu indiriciler tarafindan dile getirilmektedir (Tablo 3). Indiricilerin
%72’si is kazas1 gegirmistir. Indiricilerin gegirdikleri is kazalarmin %96’s1 agactan diisme ve %4’ii motorlu
testere ile yaralanmadir. Kozak Yoresinde ¢am indirme isi alternatif gelir olanaklar1 yaratma agisindan pozitif
olarak algilanmakla birlikte, tehlikeli ve zor bir is olmasi, yaralanma ve 6liimle sonug¢lanan is kazalarinin
yasanmasi ve sosyal giivenceden yoksun olarak igin yapilmasi nedenleriyle negatif bir yaklagimin varligindan
da soz edilmektedir (Siiliisoglu, 2004).

Kozak Yoresinde indiricilik mesleginin iicretlendirme sekilleri ve iicretlerinin sezon boyunca degisimine
iligkin veriler Tablo 4’te verilmistir.
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Tablo 4
Indiricilik mesleginin tcretlendirme ozellikleri
Ucretlendirme 6zellikleri Frekans (n) Yizde (%)
Ucretlendirme bigimi
Yevmiye 15 45
Yaricilik 2 6
Goturi 1 3
Yevmiye-agag bagi-yaricilik-goturi 1 3
Yevmiye-yaricilik 4 12
Yevmiye-yaricilik-goturi 5 15
Yevmiye-gotiri 2 6
Yevmiye-gotiri-ihale 1 3
Yevmiye-imece 1 3
Yaricilik-gotura 1 3

Indirici Ucretlerinin aylara gére defisim durumu
Aylara gore degismektedir 10 30
Aylara gore degismemektedir 23 70

Cam indiricilik mesleginde indiricilerin {icretlendirmesinde farkli yontemlerin kullanildig1 tespit edilmistir
(Tablo 3). Kozak ydresinde ¢am indiricilerin %88’i yevmiye usulii ile cam indiricilik yapmaktadir. Bununla
birlikte, sadece yevmiye usulii ile calisanlar %45 oranindadir. indiricilerin %6’s1 sadece yaric1 usulii ile ve
%311 ise sadece gotiirii usulil ile iicretlendirildigini belirtmistir. Diger yandan, katilimcilarin %15°1 yevmiye,
yaricilik ve gotiirii usulii ile ticretlendirilirken, %12’si yevmiye ve yaricilik ve %6’s1 yaricilik ve gotiiri usulii
ile iicretlendirilmislerdir. Indiricilik mesleginde isin iicretlendirilmesinde en ¢ok kullanilan usul yevmiye
usuliidiir. Ancak son yillarda fistikgamlarinda yeterli kozalagin bulunmamasi nedeniyle, isin sahibi {ireticiler
indiriciler ile yaricilik yontemi lizerinden anlasma yapmaktadir. Yaricilik; indiricinin topladigr mahsuliin
yarisinin mal sahibine yarisinin da indiriciye verilmesi ilkesine dayanmaktadir. Bununla beraber fistikgam
kozalagi verim diisiikliigiine bagl olarak fistikgami alanlarinin toplamu tizerinden bir ticret belirlenerek gotiirii
usult ile Gcretlendirme yontemi de tercih edilmektedir. Ayni zamanda yorede bulunan kamu kurum ve
kuruluslarina ait alanlarin ¢am fistig1 kozalagi toplama isinin ihale usulii ile yapildig1 ve buna bagli olarak
ticretlendirmenin sekillendigi anlagilmistir. Anadolu kiiltiiriinde 6nemli bir yere sahip imece usulu ile cam
fist1ig1 toplamanin yorede yaygin olmadigi goriilmektedir.

Cam indiricilik isinde, indiricilerin %70’ine gore sezon boyunca tcretler aylara gore degisiklik gostermezken
indiricilerin %30’una gore ise degisiklik gostermektedir. Sezonda Ucretlerde yasanan degisikliklerin mart-
temmuz aylar1 arasinda pozitif yonde gergeklestigi ifade edilmektedir. Kozak Yoresinde havzanin diisiik ve
yiiksek rakimli bolgelerinde fistikgami kozalagi toplama zamanlarinda farkliliklar olabilmektedir. Ayrica,
kozalak hasat sezonunun sonuna dogru; kozalaklarin iyice olgunlasip agilmalarindan hemen 6nce indiriciler
daha yiiksek yevmiye ile calismayr talep etmektedir. Bu nedenle, iicretler bahar-yaz aylarinda artig
gosterebilmektedir.

Indiricilerin tecriibeleri ve gdzlemlerine gore; kozalak hasat zamani, hasat siiresince indiricilerin galistig
ortalama gilin sayisi, indiricilerin gittikleri ya da aldiklar1 is sayis1 ve indirme isi yaptiklari arazilerin
mulkiyetleri ile ginliik toplanan kozalak miktar1 gibi hasat ile ilgili konulara iligkin veriler Tablo 5’te
verilmistir.
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Tablo 5
Indiricilere gore kozalak hasadu siireci 6zellikleri
Kozalak hasadi Frekans (n) Yizde (%)
Kozalak hasat zamani
Eylul - May1s 1 3
Ekim - Mart/nisan/may1s/haziran 18 55
Kasim - Nisan/mayis/haziran 7 21
Aralik - Ocak/nisan/mayi1s 3 9
Ocak - Nisan/may1s 4 12
Hasat sezonunda calisilan giin sayisi
50-60 giin 5 15
70-80 giin 4 12
90-100 gin 18 54
110-120 gin 3 9
150 giin 3 9
Indiricilerin sezon boyunca gittikleri ya da aldiklari is
sayisi

5 kez 5 16
10 kez 6 19
15 kez 6 19
20 kez 6 19
25 kez 5 16
30 kez 4 13

Giinliik toplanan kozalak miktari
0.5 rémork 6 18
1 rémork 22 67
2 rémork 4 12
3 romork 1 3

Indiricilik yapilan fistikcamlarinin miilkiyeti
Kozak Yoresi ve diger yorelerde (6zel, tiizel kamu 31 94
kurum ve kuruluslari)

Sadece kendi fisttkgamliklarinda 2 6

Calismaya katilan Kozak Yoresi indiricilerinin %55’ine gore kozalak hasadi ekim ayinda baglamakta ve
mevsim kosullaria gére mart/nisan/mayis/haziran aylarinda bitmektedir (Tablo 5). Indiricilerin %21°i kasim
ayinda kozalak hasadinin basladigini ve nisan/mayis/haziran aylarinda sezonun bittigini ifade etmislerdir.
Katilimeilarin %12’sine gore ocak ayinda ve %9’una gore aralik ayinda hasat sezonu baslamaktadir.
Katilimeilar hasat sezonu baslama zamaninda iki farkli gruba ayrilmaktadir. Birinci grup ekim-kasim
aylarinda, ikinci grup ise aralik-ocak aymda sezonun basladigini ifade etmektedirler. OGM (2016) fistikgamu
ormanlarinda indirme isi i¢in “Ugiincii yilinda olgunlasan kozalaklarin iiretimine en erken aralik-ocak
aylarinda baslanarak mayis ayi sonuna kadar tamamlanacaktir.” tammini yapmaktadir. Genel olarak
indiricilere gore olagan iistii bir durum olmadigi siirece Nevruz Bayramina kadar toplama isinin tamamlanmasi
gerekmektedir. Nitekim bu stire OGM’nin 302 say1l tebligi ile ortiismektedir.

Kozalak hasadi boyunca indiricilerin %54’ 90-100 gun, %15’ 50-60 gtin, %12’si 70-80 giin %9’u 110-120
giin ve %9’u 150 giin calismaktadirlar. Indiricilerin sezon boyunca gittikleri ya da aldiklari is sayilari ortalama
indirici bagimma yaklastk 17 farkli kozalak indirme isi olarak belirlenmistir. Genellikle indiriciler
fistikcamlarindan indirdikleri kozalaklarm miktarlarini romork hesabi ile yapmaktadirlar. Katilimeilarin
%67’si glinde ortalama 1 rémork, %18’si 0,5, %12’si 2 ve %3’0 3 romork kozalak indirdiklerini ifade
etmektedirler.

Caligmada Kozak Yoresi indiricilerinin kozalak hasat sezonunda farkli milkiyetteki fisttkgami alanlarinda
indiricilik isi yaptiklari tespit edilmistir. Katilimeilarin %94°t, Kozak Yoresi Ureticilerinin ve bagka
yorelerdeki Ureticilerin yan1 sira muhtarliklar, oteller, belediyeler, askeriye, tiniversite vb. kuruluslarin
miilkiyetindeki arazilerde kozalak hasatlarina katildiklarini, %6’s1 ise sadece kendi fistikgamlarinda indiricilik
yapmaktadirlar.
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Indiricilik mesleginde agag iizerindeki olgunlasmis kozalaklarin toplanmasi hususunda indiricilerin dikkate
aldig1 gostergeler, olgunlasmamus kozalak diistirme sikliklar1 Tablo 6’da verilmistir.

Tablo 6
Indiricilere gore kozalak hasad: siirecinde kozalak olgunlasma gostergeleri ve kalite kayiplart
Fistikcami Kozalagina iligkin 6zellikler Frekans (n) Yiizde (%)
Fistikcami Kozalaklariin olgunlasma géstergeleri
Renk
Irilik
Mevsiminde-Zamani gelince
Renk-rilik
Renk-Parlaklik
Renk-Diger
Renk-Mevsim
Sonraki yil hasat edilecek fistikcami kozalaklarinin disiiriillme orani
%1
%2-3
%4-5
Hasat siirecince kalite kayiplari
Kalite kayiplar1 olmaktadir 7 21
Kalite kayiplar1 olmamaktadir 26 79
Erken hasat yapilma durumu
Erken hasat yapiliyor 14 42
Erken hasat yapilmiyor 19 58
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Katilimeilarin %27’si olgunlasmis kozalagi rengine bakarak ayirt etmekte iken, %27’si ise olgunlasma
mevsimini bildiklerini ve zamani geldiginde kozalaklarin toplandigini ifade etmektedirler (Tablo 6).
Indiricilerin %21’ ise hem kozalaklarn renklerine hem de mevsimine bagl olarak kozalaklarm
olgunlastiklarini belirtmislerdir. Katilimcilarin %9’u kozalaklarin iriligine, %6°s1 renk ve iriliklerine, %6’s1
renk ve parlakligina, %3’ ise renk ve diger ozelliklerine bakarak kozalaklarin olgunlastiklarini tahmin
etmisleridir.

Fistikcami kozalaklarinin toplanma siirecinde heniiz olgunlasmamis bir ve iki yash kozalaklarin ayni agag
tizerinde yer almasi, indiricilerin gelecek yillarin mahsuliinii istemeden-yanlislikla diisiirmesine neden
olmaktadir. Indiricilere gore bu oranlar oldukca diisiik (%1) olmakla beraber %5°i gegmemektedir. Buna
karsilik, Akgiil (2016) ¢alismasinda ise dal sarsici ile yapilan hasatta bir ve iki yasli kozalaklarin diismedigini
belirtmistir. Buna karsilik, Italya ve Portekiz gibi iilkelerde agag gdvdelerine titresim uygulayarak kozalaklarin
diisiiriildigii hasat makinalarinin kullanimina (Goncalves vd., 2016) indiriciler olgunlagsmamus kozalaklarin da
diistirtilebilecek olmasi nedeniyle soguk bakmakta, bu sistemin uygulanamayacagini diisiinmektedir. Bunun
yaninda, indiricilerin %79’una gore fistikcamlarindan indirilen olgunlagmis kozalaklarin hasadindan fistiklarin
¢ikarilma siirecine kadar gegen donem iginde kalite kayiplar1 yasanmamaktadir. indiricilerin %21’ine gore ise
olgunlagsmamis kozalaklarin toplanmasi ve toplanan kozalaklardan olusturulan yiginlarin hatali ve uygun
olmayan nem ve yiiksek sicaklikta depolanmasi gibi nedenlerden dolayr kalite kayiplar1 yasanmaktadir.
Indiricilerin kalite kayiplarinin bir nedeni olarak ifade ettikleri erken hasat konusunda gériisleri alinns ve
%42’si yorede erken hasadm yapildigini, %58’1 ise yapilmadigim ifade etmislerdir. Kozak Yoresi cam fistigi
iireticileri ile yapilan bir calismada iireticilerin %44,54°ii erken hasat yaptiklarim belirtmislerdir (Ozden,
2022). Kozak Yoresinde yakin gegmiste erken hasat tercih edilmezken (Siiliisoglu 2004), son yillarda erken
hasat yapilmaya baslanmistir (Ozden, 2022). Erken hasadin kalite kayiplarina ve verim diisiikliigiine sebep
oldugu (Safak ve Okan, 2004) bilinmesine karsin, Ozden vd. (2022) ¢alismasindaki sonuglara benzer olarak,
yore halkinin hirsizliga kars1 onlem amacl olarak erken kozalak hasadi yapmak istemesi, ayrica kozalak
tiiccarlarina tiriin piyasada bollasmadan daha yiiksek fiyata Urlin satmak istenmesi vb. nedenlerle fistikgami
kozalaklarimin erken hasat edildigi belirtilmistir. Benzer sekilde, Giile¢ ve Tolunay (2021)’de Gediz Havzas1
cam fistig1 liretiminde de erken hasat uygulamasinin yapildigi bildirilmektedir.
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Indiricilerin kozalak indirme zamaninda uzun siireler agac iizerinde kalmalar1 onlarmn daha ¢ok gdzlem
yapmalarina neden olmaktadir. Bu nedenle, 0zellikle fistikcami ormanlarinda verim diistikliigiine neden
oldugu belirtilen ¢cam kozalak emici bocegi ve basra gézlemleme siireleri ortaya konulmustur (Tablo 7).

Tablo 7
Indiricilere gére fistikgamlarmin konukcu oldugu zararlilara iliskin gdzlemler
Fistikgaminin konukeu oldugu tiirlere iliskin gozlemler Frekans (n) Yiizde (%)

am kozalak emici bocegi (L. occidentalis) gériilme

durumu
Heniiz gérmedim 14 42
0-5 yildir gériiyorum 11 33
6-10 y1ldir gérityorum 6 19
11-15 yildir gbrityorum 2 6

Basra (M. hellenica) gériilme durumu
Henliz gérmedim

Son 5 y1l 2 6
Son 10 y1l 3 9
20-30 y1l 3 9
Kendimi bildim bileli 25 76

Kozak Yoresinde fisttkgami ormanlarinda ¢cam kozalak emici bocegi ve basra boceginin konukgusu oldugu
indiriciler tarafindan bilinmektedir (Tablo 7). Ancak indiricilerin yaklasik %42’si heniiz ¢cam kozalak emici
bocegi agaglarda gormemistir. Son bes yilda indiricilerin %33, 6-10 yildir indiricilerin %19’u ve 11-15 yildir
indiricilerin %6’s1 bu bocegi fistikgami ormanlarinda gordiigiinii ifade etmektirler. Kozak Yoresinde
Ureticilerin de yaklasik %50’si heniiz cam kozalak emici bdcegini gérmemistir (Ozden vd., 2022). Cam
kozalak emici bocegini goren ¢cam fistig1 iireticisi ve fisttkgami kozalak indiricisi sayisi glin gectikce
artmaktadir.  Parlak (2017) calismasinda, Kozak Yoresinde 2005 yilindan itibaren gozlenen verim
diisikliigiinii gam kozalak emici bocegi ile iliskilendirmekte ve bu gozlem indiricilerin ilk cam kozalak emici
bocegini gérme zamanlar ile Ortiismektedir. Indiricilerin gozlemlerine gére Kozak Yoresinde bulunan
fisttkgami ormanlari basra bécegine uzun yillardir konukg¢uluk yapmaktadir.

Kozak Yoresi indiricilerinin kirsal kesimde sik¢a karsilagilan “gd¢ olgusu” tizerine goriisleri sorulmustur.
Ozellikle son yillarda kozalak verimindeki diisiise bagl olarak islerinin azalmasi katilimcilarm %30 unun gog
etmeye egilimini artirdig1 gortilmektedir. Cam indiricilerinin %70’inin ise kozalak verimindeki diisiise bagl
olarak go¢ egilimlerinin olusmadigr anlasilmistir. Kozak Yoresi ¢am fistigi iireticilerinin yaklasik %95’inde
ise gd¢ etme egilimi bulunmamaktadir (Ozden vd., 2022). Kozak Yoresi indiricilerinde gog etme egiliminin
tireticilerden daha yiiksek oranda olmasi lireticilerin topraga bagimlilig: ile agiklanabilir. Kozak Yoresi ¢gam
fist1g1 tireticileri kooperatif tiyelerinin yaklasik dortte tigline gore kooperatiflesme gog¢ egilimini azaltmaktadir
(Sarttas ve Tiirker, 2023). Yore halkinin gelir diizeyi onceki donemlere gore fazla olmamakla birlikte go¢ etme
egilimi yiiksek degildir (Ozden ve ark., 2022).

4. Sonugclar

Cam/Kozalak indiriciler cam fistigi iiretiminde kilit rol oynamaktadirlar. Fisttkgam1 ormanlart iginde yaptiklar
degerli gozlemlerin yaninda ¢am fisti§i {iretim silirecini baglatan ilk ekonomik hareketliligi
gerceklestirmektedirler. indiriciligin belirli bir deneyim, beceri ve bilgi gerektirmesi de bu isi yapanlara karsi
yore halkinin saygi ile yaklagsmasina neden olmaktadir.

Indiricilik meslegi mensuplar1 yas ortalamasinin yiiksekligine bagl olarak, éniimiizdeki yillarda Kozak
Yoresinde geng indirici sayisinin daha da azalacag ongoriilmektedir. Ote yandan kozalak ve tohum veriminin
diismeye devam etmesi, yakin zamanda MYK tarafindan olusturulan meslegin standartlarina gore yeterliligi
olanlarin ¢alistirilma sartinin getirilecek olmasi vb. nedenlerden dolayr da yorede indiricilerin sayisinin
azalaca@ diisiiniilmektedir. Indiricilik meslegi Kozak Yéresi topografik yapisi ile de oldukea iliskilidir.
Caligma stirecinde yapilan gozlemlerde yorenin belirli kisimlarinda hakim olan engebeli ve granit kayal
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arazilerde makine ¢alisma olanag: oldukga kisithidir. Bu durum indiricilik meslegi mensuplarinin sayisinin
azalmasina karsilik indiriciligin uzun yillar devam edecegini gostermektedir.

Giliniimiiz indiricilerinin is glivenligi ve kisisel koruyucu ekipman kullanimi hususundaki yetersiz mevcut
durumlari, hayat boyu 6grenme prensibine dayanarak gergeklestirilecek egitimler ile ortadan kaldirilabilir.
Ayn1 zamanda indiricilerin tepe tacmma kadar ¢ikip Kkozalaklarin olgunlasmalarini ve zararlilari
gozlemlemektedirler. indiricilerin fistikgamu gelisimi, biiyiimesi, kozalak verimi, zararlilar1 vb. konularda
egitim almalar1 islerini kolaylastiracak ve daha verimli ¢alismalarini saglayabilecektir. Kozak Ydresinde
yapilan c¢aligma siirecinde orman idaresinin ve biiyiiksehir belediyesinin yore halki tizerindeki pozitif etkisi
oldugu gézlemlenmistir. Dolayistyla bu birimler tarafindan s6z konusu egitimler verilebilir. Genellikle kirsal
kesimde gergeklestirilecek egitimlerde devlet destegi ya da slibvansiyonlar yoksul yore halkini tesvik
etmektedir. Kozak Yoresinde ise verilecek is saglhigi ve giivenligi egitimlerinin yansira kisisel koruyucu
ekipman kullamminin yayginlastirilmas1 amacityla ORKOY vb. 6zel projeler ile indiricilere destekler
saglanabilir.

Yapilan caligma sonucunda; indiricilik meslegi mensuplarimin indiriciligi sadece sezonunda ve ikinci i olarak
yaptig1 anlagilmistir. Genel olarak indiricilerin ¢ift¢i olmasi ve yore halkindan olmalar1 meslegin hala yoresel
ve geleneksel olarak nitelendirilmesine sebep olmaktadir. Indiricilerin {icretlendirme siireci ve sekli kozalak
verimi ve Uriin rekoltesi ile degisiklik gostermektedir. Bunun yaninda gegmis yillara nazaran son yillarda daha
cok erken hasat yapildigi sonucuna varilmistir. Erken hasada baglanmasi indiriciler i¢in hasat sezonunun
stiresini uzatmaktadir. Kozak Yoresi indiricileri ile yapilan bu caligma sonucunda, indiricilik meslegi
mensuplarmin indirme islerinde takimlar halinde c¢alismalarina karsilik, genel anlamda bir birliklerinin
olmadig1 kanaati olugsmustur. Tiirkiye’de bu isi yapan diger yore indiricileri ile yapilacak ¢alismalarla birlikte
indiriciligin genel gergevesi olusturulabilir. Indiricilik meslegine iliskin standartlar olusturulmasmin ve
indiricilerin is sagligi ve giivenligi konusunda egitilmesinin kirsal kalkinma siirecine katki saglayacagi
diistiniilmektedir.

Tesekkiir

Bu calisma 5. Uluslarast Odundisi Orman Uriinleri Sempozyumu’nda 5794 abstract nolu bildiri olarak
sunulmustur. Calismada, Izmir Biiyiiksehir Belediyesi ve Tiirkiye Ormancilar Dernegi is birligi ile
gerceklestirilen “Lzmir Ili Bergama Ilcesi Kozak Bélgesinde Fistikcamu Ormanlarinda Kozalak Verimindeki
Azalmalarin Aragtirtimast” isimli projenin Sosyoekonomik Caligma Grubu tarafindan elde edilen verilerden
yararlanilmistir. Caligma siirecinde goniillii katilimlardan dolayr Kozak Yoresi indiricilerine ve ¢alismaya
verdikleri katkilardan dolay1 Prof. Dr. Nesibe Kose, Hiiseyin Celik, Mustafa Tonay, Filiz Egi Oguz ve Mehmet
Volkan Kester’e tesekkiirlerimizi sunariz.

Yazar Katkilar

Seda Erkan Bugday: Cam indiriciler ile goriigmeler yapmis, anket sorularini hazirlamig ve makalenin yazi-
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Taner Okan: Cam indiriciler ile goriismeler yapmig, anket sorularini hazirlamis ve makalenin yazimina katki
saglamistir.

Coskun Kose: Anket sorularini hazirlamig ve makalenin yazimina katki saglamistir.

Sezgin Ozden: Calismay1 tasarlanus, anket sorularim hazirlanms ve makalenin yazimima katki saglamistir.

Cikar Catismasi
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Oz - Tiirkiye’de Odun Dist Orman Uriinleri (ODOU) Sektdrii dis ticaret agisindan ihracat fazlasi veren bir yapidadir.
Ege Bolgesi Tiirkiye'de ODOU iiretiminde 6nemli bir yere sahip olmasmin yaninda, ihracat merkezi olarak da islev
gormektedir. ODOU iiretimi, islenmesi ve pazarlanmasi bakimindan diger bolgelerimize gore stratejik iistiinliige
sahiptir. Ege Bélgesinde ODOU agisindan 6ne ¢ikan iiriinlerden biri olarak ¢am fistig1 ayn1 zamanda kirsal alanda
Ureticiler igin gida ve gelir kaynagidir. Bu ¢alismada Bergama Kozak Yoresinde ¢am fistig1 isleme tesislerinin mevcut
durumlari incelenmistir. Bu kapsamda sekiz adet cam fistig1 isleme tesisi sorumlulariyla yiiz yiize gérisme yapilmustir.
Oncelikle gam fist1g1 isleme is akis1 iizerinde durulmus ve is akisi siireci ortaya konulmustur. Isletmelere iliskin genel
bilgiler, isletme fonksiyonlarmnin varhgi, kalite yonetim belgelerinin olup olmadigi, makine varliklari, hammadde
tedarik kanallari, hammadde alman yoreler ve satislarin dagilimi vb. konularda yiiz yiize gorismeler
gergeklestirilmistir. Elde edilen verileri 6zetleyerek mevcut yapiy1 ortaya koymak amaciyla betimleyici istatistiklerden
yararlanilmustir. Calismada; Bergama Kozak yoresinde faaliyet gosteren isletmelerin biiyiik 6lciide KOBI niteliginde
oldugu ve Uretim siireglerini sadece siparislere gore planladiklar: goriilmiistiir. Bergama Kozak Yoresinde faaliyet
gosteren igleme tesislerinde istihdam edilen calisan sayisinin, tinite sayisinin ve kalite belgelerinin ciddi oranda
azaldig1 goriilmiistiir. Isleme tesislerinin yeterli hammadde bulamamasi durumunun ise devam eden bir sorun olarak
6n plana ¢iktig1 goriilmiistiir. Genel anlamda isletmeler isgiicii tedarikinde de sorun yasamakta ve 6zellikle ise uygun
nitelikte isgilicli bulamamaktadir. Bu nedenle nitelikli iggiicii yetistirmek lizere cam fist1g1 isleme tesislerinin yoredeki
kurum ve kuruluslarla is birligi yapmasi onerilmektedir. Isletmelerin 6zellikle kadim isgiiciiniin istihdama katilimim
tesvik etmek amaciyla organize edilmesi oncelikli goriilmektedir. Ayrica, isleme farkliliklar1 nedeniyle olusabilecek
kalite kayiplarinin 6nlenmesi ve katma degeri yiiksek tirtinlerin gelistirilmesine yonelik ¢calismalar bu alanda faaliyet
gosteren aktorlerin gelir kayiplarini en aza indirmede bir derece katki saglayabilecektir. Uretimdeki diisiise baglt
olumsuzluklar1 azaltmada Bergama Kozak ¢am fistig1 cografi isaret korumasimnin ulusal ve uluslararasi diizeyde
bilinilirliginin artirilmasina yonelik girisimlerde bulunulmalidir.
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Abstract — Non-wood forest products (NWFPs) in Tirkiye are in important place that gives export surplus in terms
of international trade. In addition, the Aegean Region also functions as an export center. NWFPs has a strategic ad-
vantage over the other regions in terms of production, processing, and marketing. Pine nuts are also an important
source of food and income for producers in rural areas. Kozak Basin is the most important pine nut production and
trade center in Tlrkiye due to having many processing facilities. In this study, the current situation of the pine nut
processing facilities in the Bergama Kozak Region was examined. In this context, face-to-face interviews were held
with the managers of eight pine nut processing facilities. First of all, the pine nut processing workflow was empha-
sized, and the workflow process was revealed. Interviews were held on subjects such as general information about the
enterprises, the existence of business functions, the existence of quality management documents, machinery assets,
raw material supply channels, raw material purchase regions and distribution of sales. Descriptive statistics were used
to summarise the data obtained and to reveal the current structure. The enterprises operating in Bergama Kozak Region
are mostly SMEs and the production processes were planned only according to orders has been observed in the study.
It has been observed that the number of employees employed by the processing facilities operating in the Bergama
Kozak Region, the number of units in the enterprises, and the quality certificates have decreased significantly. Besides
that, the lack of sufficient raw materials for processing has also come to the fore a s an ongoing problem. In general,
businesses have problems in the supply of labour and finding suitable workforce especially for the job. For this reason,
it is recommended that pine nut processing facilities cooperate with local institutions and organisations in order to
train qualified workforce. The organization of enterprises in order to encourage the participation of women workforce
in employment should be prioritised. In addition, it is seen as a priority issue to organize enterprises specially to
encourage the participation of female workforce in employment. Efforts to prevent quality losses that may occur due
to processing differences and to develop products with high added value will contribute to some extent against income
losses of actors operating in this field. In order to reduce the negativities due to the decrease in production, attempts
should be made to increase the national and international awareness of the geographical indication protection of Ber-
gama Kozak pine nut.
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1. Giris

Turkiye’de ODOU Sektdrii dis ticaret agisindan ihracat fazlasi veren bir yapidadir. Bu kapsamda, ODOU’niin
ham olarak degil de islenerek nihai iirlin olarak degerlendirilmesiyle gelismeye agik bir yon bulunmaktadir.
Ege Bolgesi Tirkiye'deki ODOU uretiminde séz sahibi olmasinin yaninda, ihracat merkezi olarak da islev
goérmekte, ODOU iiretimi, islenmesi ve pazarlanmasi bakimindan diger bolgelerimize gore stratejik iistiinliige
sahip olmaktadir (Geray ve Safak, 2007). ODOU cesitliligi ve iiretimi, ticari potansiyeli, ticaret ve sanayi
oOrgiitlerinin yayginlhigi a¢isindan Ege Bolgesi etkin bir durumdadir (Basar vd., 2020).

Ege Bolgesi (Izmir, Manisa, Aydin, Denizli ve Mugla) ODOU end(istrisinin mevcut durumunun incelendigi
bir calismada, goriisme yapilan 105 isletmenin 29 tanesinin ¢am fistig1 isleyen isletmeler oldugu belirlenmistir
(Basar vd., 2020). Fistik camu (Pinus pinea L.) agaglarinin tohumlart Paleolithic ¢agdan giiniimiize insanlar
tarafindan tiiketilmesi ve yiiksek ekonomik degeri nedeniyle Akdeniz Havzasinin karakteristik ODOU’den biri
olmustur (Mutke vd., 2005). P. pinea 'min ticari degeri yiiksek tohumunun perakende satis fiyatinin yuksek
degerlere ulastig1 bilinmektedir (Mutke vd., 2013; Calama vd., 2020). Son dénemde gurme Uriinler olarak gam
fistig1 fiyatlarinda artis yasandigi, 6rnegin Hollanda'da 100 gr ¢cam fistiginin fiyat1 4 € iken Finlandiya'da
perakendeciye bagli olarak 5-6 €'ya kadar ¢ikabildigi belirtilmektedir (Awan ve Pettenella, 2017).

Tiirkiye diinya ¢am fistig1 talebini karsilayan filkelerden biri konumundadir (Kurt vd., 2016a; Awan ve
Pettenella, 2017). Tilrkiye’de fistik gaminin genis yayilis yaptig1 ve cam fistig1 iiretiminin yapildig: alanlar
Bergama Ilgesi Kozak Havzasi ve Aydin ili Kogarli Yoresidir (Firat, 1943; Cukur 1994; Giile¢ ve Tolunay,
2021). Kozak Havzasi ise Tirkiye’de ¢am fistig1 Uretim ve ticaret merkezi olarak bilinmektedir (Firat, 1943;
Eligin, 1981; Saritas ve Tiirker 2021; Ozden vd., 2022). Cam fistiginin ana ihrag limani izmir olup Gaziantep
ve Istanbul’dan da ihracat yapilmaktadir (Safak ve Okan, 2004; Ozden, 2019).

Kozak Yoresindeki ireticiler Tirkiye’deki diger iiretici yore halklarina gore ozel miilkiyetteki fistik
camliklarinin miktarmin fazlaligi nedeniyle ayrilmaktadir. Tiirkiye’de fistik ¢aminin Kozak Havzasinda
olusturmus oldugu ekosistem kendine has 6zellikleri biinyesinde barindirmaktadir. “Kozak tipi” ¢am fistiginin
tanimi ve ayirt edici 6zellikleri, dolgun gévdeli, iri, agik krem renginde, yumusak yapili, sivri ucu krem renkli
ve kiit olarak belirtilmistir. Bu dzellikleri sayesinde Bergama Kozak Cam Fisti1 2011 yilinda Cografi isaret
(Cl) Korumasi almistir (Okan ve Kdse, 2021). Ege Bélgesinde ve 6zellikle Kozak Havzasinda degerli bir
ODOU olan ¢gam fist1g1 iireticilere ve hane halklarina dnemli bir gelir saglamaktadir (Cukur, 1994; Cetin, 2003;
Siiliisoglu, 2004; Eltez vd., 2014; Altunel, 2012; Akyol ve Orucu, 2019; Ozden vd., 2022). Kozak Havzasinda
cam fistigindan elde edilen gelirin toplam gelir icerisindeki pay: yiiksektir. Bilgin ve Ay (1997) tarafindan
yapilan caligmada, cam fistiginin, {ireticilerine tiim tarimsal gelirlerinin en az yaris1 kadar gelir biraktigi
belirtilmektedir.

Bergama Kozak Yoresinde ¢am fistig1 isleme tesisleri ile ilgili bilimsel ¢alismalarin kisith sayida oldugu
gorulmektedir. Kozak’taki cam fistig1 isletmeleri ile (Uretici, ciftci, kooperatif) goriisme/anket yaparak
isletmelerin sosyoekonomik yapisini inceleyen ve ekonomik faaliyet sonuglarina iliskin analizler sunulan
calismalar mevcuttur (Duran, 1996; Bilgin, 1996; Bilgin ve Ay, 1997). Altunel (2012) tarafindan Ege
Bolgesinde ODOU alaninda toplayici/kdyliiler, araci/tiiccarlar, ihracatgilar ve orman isletme personeline
yonelik yapilan ¢alismada Kozak Yaylasindan kisitli sayida ihracatg1 firmayla goriisiildiigii anlasilmaktadir.
Eltez vd., (2014) yaptiklar1 ¢alismayla ¢cam fistig1 isleme tesislerinin teknik ve ekonomik yapilarini incelemek
ve problemlerini saptamak amaciyla dokuz adet isleme tesisi ile goriismiistiir. Saritag (2019) tarafindan yapilan
caligmada ise ¢cam fistig1 Uzerine faaliyet gosteren Kozak Bucagi Tarimsal Kalkinma Kooperatifinin iktisadi
kalkinma {izerindeki etkileri 6l¢iilmiistiir.

Son yillarda Akdeniz Havzasinin tamaminda goriilen fistik cami kozalak-tohum verim diisiikligii, Kozak
Havzasi 6zelinde de iiretimde yasanan dramatik diisiisler seklinde, kendini géstermektedir (Kilci, 2013; Alp,
2013; Batur, 2015; Ozden, 2019; Akyol ve Orucu, 2019; Ozden vd., 2022). iklim degisikligi, istilac1 tiirler vb.
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(Leptoglossus occidentalis Heidemann, 1910) kiiresel 6l¢ekteki tehditlerin yani sira Kozak Havzasinda gittikge
siddeti artan madencilik faaliyetleri ekolojik agidan bir tehdit unsuru olarak goriilmektedir (Bezirgan ve
Koémiir, 2020; Ozden vd., 2022). Bu gelismeler Ureticiler kadar bu alanda faaliyet gosteren isleme tesislerini
de etkilemis, cam fistig1 isleyen fabrikalarin bir kismu kapanmis bazilari da ¢alisan sayisini en aza indirmistir
(Alp, 2013). Bu diistis ihracat miktarlarina da yansimigtir (Kurt vd., 2016b, Ozden, 2019; Korkmaz ve Duman,
2019). Kozak Ydoresinde ozellikle verim diigiisiiniin etkisiyle tireticilerin hasat davraniglari da degismistir.
Hasat zamani gectikce kozalaklarin iginin eriyecegi (bosalacagi) yaklagimiyla daha dnceden gelir elde etmek
icin erken hasat yapilmaktadir (Ozden vd., 2022). Bu siireg, isleme tesislerinin is akisina ydnelik tutumlarini
ya da sahip olduklar1 makine donanimlarinin bilesimini de degistirebilmektedir. Bu nedenle ¢cam fistig1 isleme
tesislerinin ig akis siireclerinin tanimlanmasi, sahip olduklari makine stoklarindaki degisimin izlenmesi
sonucunu ortaya ¢ikarmaktadir. Bu ¢alismada, Bergama Kozak Yoresinde ¢am fistig1 isleme tesisi olarak
faaliyet gosteren isletmelerin is akis siirecleri ve isletme yapilar (statii, kapasite, isgiicii vb.), makine stoku,
standart ve belgeleri, hammadde tedarik kanallari ile giincel duruma iligkin baz1 degerlendirmeler ortaya
konulmustur.

2. Materyal ve Yontem

Kozak Yaylasi cam fistig1 isleme tesisleri ziyaret edilerek sekiz adet cam fistig1 igleme tesisi sorumlulariyla
yiiz yiize goriisme yapilmistir. Oncelikle ¢am fistig1 isleme tesislerinde gincel is akisi siireci ortaya
konulmustur. Bu kapsamda daha once yapilan ¢alismalarda (Bozkurt vd., 1982; Kilci vd., 2014) belirtilen
iiretim agsamalari ve araglarinin gegen zamanda olusan ihtiyaglar ¢cergevesinde ne sekilde degisiklik gosterdigi
dikkate alinarak i akiglar1 fotograflarla detayli olarak agiklanmistir. Yiiz yiize goriismelerde isletmeye iligskin
genel bilgiler, igsletme fonksiyonlarinin varligi, kalite yonetim belgelerinin olup olmadigi, makine varliklari,
hammadde tedarik kanallari, hammadde alinan yoreler ve satiglarin dagilimi vb. sorular yoneltilmistir. Mevcut
yapiy1 ortaya koymak amaciyla elde edilen verilerin yorumlanmasinda betimleyici istatistiklerden
yararlanilmistir (Dagdemir, 2016). Calisma, 2020 yili Haziran ayinda gerceklestirilmistir. Faaliyetleri aktif
olarak devam eden isletmelerin tamamu ile gorlisiilmiistiir.

3. Bulgular ve Tartisma

3.1. Cam Fistig1 isleme Tesislerinde is Akis1

Hasat islemlerini takip eden surecgte kozalaklardan kiinerlerin (odunlagmis bir kabuk igerisinde yer alan
tohumlar) ¢ikarilmasi sonrasinda isleme tesislerinde i¢ fistik tiretim agamalari nemlendirme, siniflandirma,
kirma, savurma, on kurutma, soyma, se¢gme, yikama, son kurutma, segme ve kontrol, ambalajlama ve
depolamadir (Sekil 1).

1.

2. 5 4.

Kiner gikarma Siniflandirma Savurma

8.

Yikama

5.

On kurutma

9. 10 11. 12.

Se¢me ve
kontrol

Son kurutma

Ambalajlama Depolama

Sekil 1. I¢ fistik {iretimi is akist
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Hasat sonrasi toplanan kozalaklar, isleme tesislerine kozalak ya da kiiner olarak satilmaktadir. Kozalaklar
Haziran ayina (harmana) kadar yiginlar halinde lizerine branda ortiilerek yagmur ve giines 15181 almayacak
sekilde depolanir (Sekil 2a). Son yillarda iriiniin az olmasi1 nedeniyle kozalaklarin ¢guvallarda depolanmasi da
yayginlagsmistir. Depolama siirecinde kozalaklarda bulunan tohumlarin yiiksek rutubet ve sicaklik nedeniyle
bozulmamasi ve dolayisiyla kalite kayiplar1 olusmamasi i¢in havadar bir ortam saglanmalidir.

Haziran aymin basinda (Haziran yagmurlarindan sonra) kozalaklar st tiste gelmeyecek sekilde yere (zemine)
serilir (Sekil 2b). Hava sicakligina bagli olarak yaklasik bir hafta sonra kozalaklarin agilmaya basladigi,
cikardiklar seslerle (¢itlama) anlasildiktan sonra en az iki kez karistirilir. Giines altinda kuruyarak tamamen
acilan kozalaklar (gelik) (Sekil 2¢) serildikten yaklasik iki hafta sonra tohumlarin kozalaktan ayrilmasi igin
patoza verilir. Kozalaklarda doluluk orani (Sekil 2d) dikkat edilen 6nemli bir gostergedir. Ureticiler yogun
olarak traktorle galigan patozlar tercih ederken isleme tesislerinde elektrikle calisan patozlar (elektrikli
kiricilar) (Sekil 2e) kullanilmaktadir. Patozdaki islemle (1) odunlasms bir kabuk igerisinde yer alan tohumlar
(ktiner), (2) kozalaktan ayrilan karpeller (kipgik), (3) kozalagin karpelleri kirilmis 6z kismu (6zek) ve (4) kara
is olarak adlandirilan toz ayrilarak harman islemi sona erer. Kiinerler i¢i su dolu varillere dokiiliir, i¢i dolu
olanlar dibe ¢okerken ici bos olanlar (kavuz kiiner) su yiiziine ¢ikar. I¢i dolu olan kiinerler ayrilarak giinese
serilir, kuruyan kiinerler ¢uvallanir ve isleme tesislerine satilir. Toplanilan toz ¢icekgilerce ¢icek topragina
karistirilmaktadir. Kipgik, 6zek, kavuz ile kirma adiminda elde edilen kipirlar ise evlerin isitilmasinda ve
ekmek firinlarinda yakat olarak kullanilmak iizere satilmaktadir.

Kiner yaninda dogrudan kozalak alarak igleyen isleme tesisleri de bulunmaktadir. Bu durumda iireticiler
tarafindan yukarida belirtilen islem adimlar isletmelerde gergeklestirilmektedir. Bunun yaninda, bazi
isletmelere hasadin hemen sonrasinda gelen kozalaklarin giineste bekletilmeksizin kaynatma (haslama)
makinesi ile a¢ilmalar1 ve kiinerlerin ayrilmasi saglanmaktadir. Bu islem basamaginda kaynar suda 10-15
dakika bekletilen kozalaklar acilmakta ve dogrudan kiinerlerin ayrilmas1 adimina gecilmektedir.

Nemlendirme (tavlama) adiminda toz silme eleginden (Sekil 2f) gegen kinerler 1slama elegindeki tambur
icerisine (Sekil 2g) gonderilerek su piskiirtiilerek firgalanmaktadir. Kis aylarinda 1lik su yaz aylarinda ise
normal sicaklikta su bu islem i¢in kullanilmaktadir. Daha sonra silolara alinan kiinerler minimum 5-8 saat
bekletilmektedir. Bu islem, i¢ fistigin su alarak esnekligini artirmak, kirma is adiminda fistiktaki kirilmalari
en aza indirmek amactyla yapilmaktadir. Bekleme siiresi icerisinde silodan alinan kiiner drnekleri elle kirilip
yeterince esnek oldugu gorildiigiinde siniflandirma adimina gegilmektedir. Kiinerlerin ¢ok 1slak ve ezilen
yapida oldugu goriiliirse silolardan ¢ikarilarak bir siire serilerek kurumasi saglanir ve sonrasinda siniflandirma
islemine baglanir. Siiflandirma (tasnif) adiminda, silolardan eleklere aktarilan 4 mm iizerindeki kiinerler
(Sekil 2h) 3 ya da 4 dort boya ayrilir. Siniflandirmanin amaci kirma asamasinda yakin biiytikliikteki kiinerlerin
kirma islemini en fazla 4-5 turda tamamlamaktir. Cok farkli boyutlardaki kiinerler karisik oldugunda kirma
islemi ¢ok daha fazla turda tamamlanabilecektir.

Kirma adiminda, iri, orta, kii¢iik boy olarak siniflandirilmig kiinerlerin her bir grubu ayr1 kirma makinelerine
aktarilir (Sekil 3a, b). Kirma silindirlerinden (merdaneler) gegirilirken ilk turda kiinerlerin yaklagik %20’si
kirilir. Sonraki her bir turda silindirlerin arasindaki mesafe azaltilmak {izere silindirler ayarlanarak ikinci turda
yaklasik %50, ti¢iincii turda yaklasik %70 ve dort veya besinci turda kiinerlerin tamaminin kirilmasi saglanir.
Kirma isleminde zayiatin minimuma indirilmesi, kiinerin odunlagmis kabuklarinin kirilip iginden fistigin biitiin
olarak ¢ikmasi asil hedeftir.

Savurma (iifleme) adiminda, kirilmamis kiinerler, kipirlar (kirilarak ikiye ayrilmis kiiner kabuklari) ve
fistiklarin eleklere verilen hava ile birbirinden ayrilmasi gergeklesir (Sekil 3a). Kipirlar dogrudan helezonlarla
disariya atilirken kirilmamus fistiklar kirilmak iizere kirma kismina geri gonderilir. On kurutma adiminda, 6zel
siparis olmadigi durumda ii¢ farkli boyuttaki fistiklar karistirilarak doner eleklerle iist kattan 70-80°C
sicakliktaki kurutma firmina (Sekil 3¢) alinmakta, orta ve alt kata ilerletilerek 45-50 dakikalik kurutma islemi
uygulanmaktadir. Rutubet derecesine gore 2-3 cm’lik kalinlikta fistiklar serilmektedir. Islem sonrasinda
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fistiklar sogutma bandindan (Sekil 3d) gegerek silolara (Sekil 3e) alinmaktadir. Diisiik kaliteli fistiklar ise ayri
olarak tepsilere alinarak firinlarda kurutulmaktadir (Sekil 3f).

Sekil 2. Hasat sonras1 kozalaklardan kunerlerin elde edilmesi (a) Yagmur ve giines 15181 almayacak sekilde tizerleri
ortiilerek depolanmig kozalaklar, (b) Sicakta acilip kiinerlerin ¢ikmasi i¢in yere serilmis kozalaklar, (c) Serilme éncesi
ve sonrasi kozalaklarin goriiniisii, (d) Kozalak aliminda fistik doluluk orani anlamak icin kesilmis kozalaklar, (e)
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Elektrikle ¢alisan patoz, (f) Kiinerlerin yikanmasi 6ncesi toz silme elegi (Ustte), 1slama elegi (altta), (g) tamburun i¢
goriniig, (h) Simiflandirilmis kiinerler.

Sekil 3. Kiinerlerden fistik elde edilme agamalari (a, b) Siniflandirilmus kiinerlerin kirilmasi ve kirilarak ikiye ayrilmig
kiiner kabuklar1 (kipirlar) ile fistiklarin eleklere verilen hava ile birbirinden ayrilmasi,(¢) Kurutma firini, (d) Kurutma
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sonrast fistiklarin tutuldugu sogutma bandi, (e) Kurutma sonrasi fistiklarin bekletildigi silolar, (f) Diisiik kalite fistiklarin
kurutulmak {izere ayri olarak hazirlanmasi,(g) Fistigin tizerindeki sar1 zarin ayrilmasimi saglayan silme elegi, (h) Tas
ayricl, (i) Kabuk, kipir, siyah fistik ve sar1 renkli bozuk fistiklarin ayrilmasini saglayan sorteks, (j) Son kurutma sonrasi
fistiklarin tutuldugu havalandirma sistemi olan silo, (k) Paketlemede tozlanma olmasini engelleyen hava verilen sistem,
(1) 10 kg’lik paketler halinde vakumlu ambalajlama makinesi, (m) Ambalajlarda satisa hazir fistiklar.

Soyma (silme) adiminda, fistigin lizerinde yer alan sar1 zar tambur icerisinde yer alan fir¢alarla fistiktan ayrilir.
Sar1 zar ve olugan tozlar vakum yapilarak uzaklastirilir. 2000’11 yillara kadar soyma isleminde tambur igerisine
cam talas1 da eklenerek soyma islemi yapilmaktayken daha gelismis sar1 zar1 silme eleklerinin (Sekil 3g)
kullanilmasiyla talas eklenmesine son verilmistir. Segme adiminda, son yillarda renk ayirma makinesinden
(sorteks) yararlanilmaktadir. Harman yerinden gelen tas gibi yabanci maddeleri ayiran tas ayiricidan (Sekil
3h) gegen fistiklar farkl seritlere sahip bant iizerinden gegerken kameralar {iriin ig¢erisinde yer alan ¢ok ince
kabuklar, kipirlar, siyah fistiklar (kara ¢iiriik) ve sar1 renkli bozuk fistiklar tespit eder. Bu istenmeyen {iriinler
bilgisayar komutuyla {irin akimindan ¢ikarilarak driinler tekrar sorteksten gegcirilip sar1 fistiklar ayrilir,
digerleri atilir (Sekil 3i). Beyaz renkli fistiklar ilerler ve yikama adimina gecilir. Sorteks bulunmayan isleme
tesislerinde segme islemi, tezgahlar iizerine dokiilen fistiklarin gorsel muayene ile farkli renk, boyut, kirik vb.
Ozelliklere sahip olanlardan ve yabanci maddelerin arindirilmasi seklinde gergeklestirilir.

Yikama adiminda, klorlu 1lik suda (yaklasik 35 °C sicaklikta) 10 dakika bekletilen fistiklar son kurutma islemi
icin firmnlara (Sekil 3c) iletilir. Son kurutma adiminda fistiklar 80°C sicaklikta 45-50 dakika sire ile kurutulur.
%6-7 rutubete gelmesi saglanan fistiklar havalandirma sisteminin bulundugu silolarda (Sekil 3j)
dinlendirilmeye birakalir.

Sec¢me ve kontrol adiminda, tekrar sorteks (Sekil 3i) vasitasiyla sari fistiklar ayiklandiktan sonra se¢me
bandina alinan fistiklar gorsel muayene ile igerisine karismis olabilecek beyaz renkli yabanci maddeler
ayrilarak son kontrolden gegirilir. Sorteks sistemi olmayan isletmelerde ise sar1 fistiklar ve yabanci maddeler
gorsel muayene ile ayrilmaktadir. Her iki segme adiminda elde edilen sar fistiklar ikinci kalite sinifi olarak
kabul edilir. Sar1 fistiklarin at yetistirme isletmelerine yem olarak da satildigi belirtilmektedir.

Daha sonra piyasa taleplerine goére ambalajlama adimina geg¢ilmektedir. Tozlanmanin olmamasi i¢in hava
verilerek (Sekil 3k) istege bagli ambalajlama yapilmaktadir. Ambalajlar ¢ogunlukla 10 ve 25 kg olarak
hazirlanmaktadir. 10 kg’lik ambalajlar i¢in vakum islemi (Sekil 3I) uygulanirken 25 kg’lik ambalajlarda vakum
islemi uygulanmamaktadir. Az da olsa yurtdisi taleplerinde 100 gramlik ambalajlar istenmektedir. Bu durumda
fistik boyutlaria bagli olarak 100g’da 500-700 adet fistik paketlenmektedir. Talepler siparise bagli olarak
100g’da 550 adet seklinde ¢ok sinirlayici nitelikte de olabilmektedir. Depolama adiminda ambalajlanan
fistiklar (Sekil 3m) daha sonra havalandirilan depolarda satisa hazir halde bekletilmektedir.

3.2. Cam Fistig1 isleme Tesislerinin Durumu

Bergama Kozak Yoresinde aktif olarak ¢aligan cam fistig1 igsleme tesislerinin faaliyet sureleri, stattleri, kurulu
kapasitesi, ¢alisma gin sayis1 ve kurulu alanlar1 Tablo 1°de goOsterilmistir. Faaliyet gosteren sekiz isleme
tesisinden en eskisi 1968, en yenisi ise 2016 yilinda kurulmustur. Bergama Kozak yodresinde faaliyet gosteren
sekiz isletmenin %350’sinin limited sirket, %38’inin sahis isletmesi ve %12’sinin ise kooperatif statustinde
oldugu belirlenmistir. Eltez vd. (2014) tarafindan yapilan ¢alismada, faaliyet gosteren dokuz isletmenin
%67’sinin limited sirket, %11’inin anonim, %]11’inin sahis isletmesi ve %]11’inin ise kooperatif oldugu
belirtilmistir. Ege Bolgesinde ODOU ile ilgili faaliyet gdsteren isletmelerin %53,3 ile biiyiik béliimiiniin
limited sirket, %28,6’sinin ise sahis isletmesi oldugu Basar vd. (2020) tarafindan ifade edilmistir.

Isletmeler 70- 1.500 ton arasinda i¢ fistik isleme kapasitesine sahiptir. Isletmelerin kurulu kapali alanlari 100-
5.000 m? agik alanlar1 ise 450-6.000 m? arasinda degismektedir (Tablo 1). Bu ¢alismada, Bergama Kozak
Yoresinde faaliyet gosteren isletmelerin biiyiik 6lgiide KOBI niteliginde oldugu gorilmektedir. Eltez vd.
(2014) Kozak Yoresinde faaliyet gosteren isletmelerle yaptiklar: ¢alismada ¢alisan sayilarinin 7 ile 14 arasinda
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degistigini tespit etmistir. Ege Bolgesinde ODOU ile ilgili faaliyet gdsteren isletmelerin %89,5’inin mikro,
kiiciik ve orta dlgekteki isletmeleri kapsayan KOBI niteliginde oldugu bilinmektedir (Basar vd., 2020). Toplam
sayist 3,5 milyonun iizerinde olan KOBI’ler 2019 yilinda toplam girisim sayisiin %99,8'ine sahiptir. Buna
karsilik; istihdamin %72,4’Und, personel maliyetinin %51,8’ini, cironun %50,4’{inii, iiretim degerinin
%44,1’ini ve faktdr maliyetiyle katma degerin %44’iinii olusturmustur (TUIK, 2022). Ulke ekonomisinin
lokomotifi konumundaki KOBI’lerin, ODOU sektérii icin de benzer bir dneme sahip oldugu anlasilmaktadir.

Tablo 1

Cam fistig1 isleme tesislerinin statuleri, kurulu kapasitesi, ¢alisma giin sayisi ve kurulu alani
isletme” Faali){et islet_mﬁ: Kurulu Kapasite g:}llllss?la Gin Kurulu Izﬁapah Kuzrulu Agik Alan

Siiresi (y1l) Statlisu (ton/y1l) (aiin/yl) Alan (m?) (m?)

1 52 Kooperatif ~ 864™ 312 2.000 6.000
2 45 Limited 1.500 365 5.000 5.000
3 14 Limited 500 250 850 6.000
4 4 Sahis 3.000™ 230 600 600
5 23 Sahis 70 40 300 1.500
6 16 Sahis 70 60 100 3.000
7 30 Limited 120 150 450 450

* Isletmeler, ticari gizlilik nedeniyle rakamlarla ifade edilmistir. **Diger isletmeler i¢ fistik olarak belirtilmigken, bir numarali isletme kiiner kirim, 4
numarali isletme kozalak isleme kapasitesi olarak belirtmistir.

Tablo 2°de isletmelerin ¢alisan sayilari verilmistir. Isletmelerde toplam 30 kadin 28 erkek isci baslica calisan
grubunu olusturmaktadir. Isletmeler (4, 7, 8 numarali isletme) isgiicii tedarikinde bazi giicliiklerle
karsilastiklarini belirtmiglerdir. Bunlar, sirasiyla, egitimli kesimin artmasi nedeniyle ise uygun nitelikte isgiicii
bulamama, ¢evredeki diigiin, cenaze vb. merasimlerin oldugu giinlerde ¢alisma yapilamamasi, sezonluk is
olmasi nedeniyle ise uygun nitelikte iggiicii bulamama olarak ifade edilmistir. Son yillarda fistik tiretiminde
azalan verim nedeniyle isletmelerin caligsma giin sayilarinda diisiis yasandig1 tiim isletmelerce belirtilmigtir.
Cam fistig1 isleyen isletmelerde verimin azalmasina bagli olarak ¢alisan sayisinin diistiigii, isletmenin aile
bireyleri ile faaliyetlerini siirdiirmeye calistiklari belirtilmistir.

Tablo 2

Cam fistig1 isleme tesislerinin galisan sayilart
Calisan Cinsiyet 1 2 3 4 5 6 7 8
Isci Kadin 4 3 3 3 1 10 6

Erkek 10 7 2 2 2 2

Biiro galisan1 Erkek 1 2
Yonetici Erkek 3 1 4 1 1 1
Guvenlik Erkek 1
Gida Miihendisi Erkek 1

Cam fistig1 isleme tesislerinin makine {initelerine bakildiginda yikama, kirma, savurma ve kurutma
birimlerinin tiim isletmelerde bulundugu, haglama, siniflandirma, soyma, segme, ambalajlama birimlerinin ise
tiim igletmelerde bulunmadigr goriilmektedir. Soguk hava deposu sadece 3 numarali isletmede bulunmaktadir
(Tablo 3). Makine varligina yonelik isletmelerin son yatirimlarina bakildiginda 1 numarali isletme paketleme,
3 numarali igletme yikama, 4 ve 8 numarali isletmelerin ise haglama makinesini edindikleri goriilmistiir. Eltez
vd. (2014) tarafindan yapilan ¢alismada soyma, segme bandi ve ambalajlama diginda tiim makinelerin her
isleme tesisinde bulundugu ifade edilmistir. Bu ¢alismada ise soyma, segme ve ambalajlama makinelerinin
yani sira haglama ve siiflandirma makinelerinin de tiim tesislerde bulunmadigi goriilmiistiir.
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Tablo 3

Cam fist1g1 isleme tesislerinin makine adetleri
Makine 1 2 3 4 5 6 7 8
Haglama (Kaynatma) 1 1 1
Yikama 1 2 1 1 2 1 1 1
Smiflandirma 5 2 1 1 1 1
Kirma 5 4 8 4 3 3 10 7
Savurma 4 8 12 7 2 2 6 3
Kurutma 3 2 2 2 2 1 2 2
Soyma 1 1 1 1 1 1 1
Segme 1 2 1 1 1 1
Ambalajlama 1 1 1
Soguk Hava Deposu 1

Kozak Yoresinde faaliyet gosteren 8 isletmenin yoredeki tarimsal isletmelerden (giftgi/Uretici) dogrudan
tedariklerinde kiiner olarak (toplam 3.210 ton/yil) alim tercihinin 6n plana ¢iktig1 goriilmektedir. Kiiner disinda
5 isletmenin (2, 3, 4, 7 ve 8 numarali isletme) 1.220 ton/y1l kozalak alarak ¢am fistig1 isledikleri belirtilmistir.
Ayrica 7 numarali tesis 5 ton ig fistik aldigim da ifade etmistir. Ug tesis ise (5, 6 ve 8 numarali tesis) kendilerine
ait arazilerden hasat edilen 4’er ton kozalag islediklerini belirtmistir.

Yoredeki aracilardan herhangi bir tedarik s6z konusu olmadigi buna karsin diger illerdeki (6zellikle Aydin)
aracilardan, 5 isletmenin (2, 3, 4, 7 ve 8 numarali igletme) toplam 2.810 ton/y1l kozalak, 90 ton/yil kiiner,
bunun yaninda 2, 3 ve 4 numarali isletmelerin toplam 25 ton/yil i¢ fistik alimi1 yaptiklar1 belirtilmistir. Sadece
2 numarali igletmenin kozalak (1.500 ton) ithal ettigi ifade edilmistir (Tablo 4).

Isletmelere hammadde tedarikinde tercih ettikleri yoreler ve nedenleri soruldugunda, 1 ve 2 numarali isletme
Kozak koylerinin tiimiinden alim yaptigini, kdylere gore bir tercihlerinin olmadigi, 3 numarali isletme
zamaninda hasat yapilan tiim yorelerden alim yaptigini, diger isletmeler ise tiim yorede mahsuliin yiiksek
olmasi durumunda Kiranli, Camavlu, Karaveliler, Giinesli kdylerini tercih edebileceklerini belirtmislerdir.
Bunun nedenini, bu kdylerin daha yiiksek rakimda olmasi1 ve verim ¢aginda geng¢ agaclara sahip olmalaridir.
Buna bagli olarak kozalagin i¢inde yer alan tohumlarin doluluk oranimnin yiiksek oldugu 6ngoriilmektedir.

Tablo 4

Cam fistig1 hammadde tedarik kanallari
Tedarik Kanali 1 2 3 4 5 6 7 8
Yoredeki tarimsal isletmeden K9zalak 500 300 300 80 40
dogrudan alim (ton/y1l) Kiner 110 2.000 1.000 50 20 20 10

I¢ fistik 5
Kendi uretimi (ton/y1l) Kozalak 4 4 4
Diger illerdeki aracilardan alim Kozalak 150 60 2.500 80 20
(ton/y1l) Kiner
50 20 10 5 5

Tiiccardan alim (ton/y1l) I¢ fistik 10 5 10
Ithalat (ton/yil) Kozalak 1.500

Eltez vd. (2014) tarafindan yapilan ¢alismada Kozak Ydresinde isleme tesislerinin ¢am fistig1 tedarik kanallar
ireticiler (giftciler) ve/veya kendi iiretimleri olarak sekillenmektedir. Bu ¢alismada ise isletmelerin hammadde
tedarik kanallari, yoredeki tarimsal isletmeden (Gift¢i ya da uretici) dogrudan alim, kendi iiretimleri, diger
illerdeki aracilardan alim, tiiccardan alim ve ithalat seklinde listelenmistir.

Isletmelerin tamanminda iiretim ile pazarlama-satis birimlerinin oldugu, bes isleme tesisinde ise (1, 2, 3, 4 ve 7
numaral igletme) kalite kontrol biriminin bulundugu ifade edilmistir. Dort isletmenin (1, 2, 3 ve 7 numarali
isletme) “ISO 22000 Gida Giivenligi Yonetim Sistemi Belgesi”nin bulundugu anlasilmistir (Tablo 5). Kozak
Yoresinde faaliyet gosteren cam fistig1 isleme tesislerinin mevcut durumu Eltez vd. (2014) tarafindan yapilan
calisma ile karsilastirildiginda, isleme tesislerinin ¢alisan sayisi, isletmelerde yer alan birimler, tiretim sistemi

94



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 86-99

ve kalite belgeleri sayilarinda ciddi oranda disiis oldugu, islemek igin yeterli hammaddenin bulunamamasi
durumunun ise devam eden bir sorun olarak 6n plana ¢iktig1 goriilmiistiir.

Tablo 5

Cam fistig1 isleme tesislerinin isletme fonksiyonlar1 ve kalite belgeleri
Isletme fonksiyonu ve kalite belgeleri 1 2 3 4 5 6 7 8
Uretim + + + + + + + +
Kalite Kontrol + + + + +
Pazarlama-Satis + + + + + + + +
ISO 22000 Gida Giivenligi Yonetim
Sistemi + + + +

Kozak Yoresinde faaliyet gosteren 8 isleme tesisinin ikisi iiretilen ¢am fistiklarin1 dogrudan yurtdisina
satmaktadir. Diger alt1 isletme yurticinde ihracatc1 ve toptancilara iriinlerini satmaktadir. Uretimin azaldig
yillarda toptanciya satilan oranin artis gosterdigi ihracatgiya satilan oranin diistiigii belirtilmistir (Tablo 6).
Dogrudan yurtdigina satig yapan 3 numarali isletme ihracatin tamamini, 2 numarali isletme ise %90’ 11
denizyolu ile %10’unu ise karayolu ile gergeklestirdigini ifade etmistir. Her iki igletme yiiksek oranda Avrupa
iilkelerine, daha diisiik oranlarda Birlesik Arap Emirlikleri, Suudi Arabistan ve Urdiin’e satis yaptiklarini
belirtmiglerdir. Thracat yapilirken karsilagilan sorunlar, dnem sirasina gore, doviz fiyatlarindaki dalgalanmalar,
birokratik sorunlar, yurtdisi rekabet ve standartlara uygunluk olarak ifade edilmistir.

Tablo 6

Cam fistig1 isleme tesislerinin pazarlama-satis kanallari
Satis % 1 2 3 4 5 6 7 8
Thracate1 85 90 50 99
Toptanci 15 1 10 100 100 50 1
Yurtdisi 100 99

Kozak Yoresi cam fistigi isleyen tiim isletmelerde tutundurma yontemlerinden yararlanilmadigi belirlenmistir.
Cam fistig1 isleyen tiim isletmelerin iiretim siirecini sadece siparislere gore planladigi belirtilmistir. Benzer
durum, Eltez vd. (2014) tarafindan yapilan ¢alismada da ifade edilmistir. ODOU sektoriinde reklam, tanitim
ve satig gelistirme faaliyetlerini yerine getirilmedigi bilinegelmektedir (Goksu ve Adanacioglu, 2018).

3.3. Cam Fistig1 Isleme Tesisleri A¢isindan Bazi Degerlendirmeler

Cam fistig1 isleme tesislerinin hasat ve CI korumasi hakkindaki gériisleri ile Covid-19 Pandemisinden
etkilenme durumlarina iligkin bilgiler Tablo 7’de sunulmustur. Cam fistig1 isletmelerinin tamami, kozalaklarin
teknigine uygun hasat edildigini ve Aralik ay1 6ncesi baslanilan hasatin iiriin kalitesi i¢in énemli bir sorun
oldugunu diisiinmektedirler. Kozak Yoresinde erken hasat uygulamasi verim diistikliigiiniin bir sonucu olarak
yapilabilmektedir (Ozden vd., 2022). Kozalak aliminda doluluk orami (Sekil 2d) dikkat edilen tek kalite
gostergesi olarak belirtilmistir.

Tablo 7

Cam fistig1 isleme tesisleri agisindan bazi degerlendirmeler
Degerlendirmeler 1 2 3 4 5 6 7 8
Kozalaklarin teknigine uygun hasat edilme duurmu + + + + + + + +
CI Korumas1 hakkinda yeterli bilgiye sahip olma + + - - +
Covid-19 Pandemisi’nden etkilenme + - + - + + + -

Bergama Kozak Camfistigi CI Korumasi hakkinda 1, 3 ve 7 numaral1 isletmeler bilgi sahibi olduklarini,
strasiyla, iiriin fiyatinin artmasina katki sundugunu, 0rin miktarindaki azalma nedeniyle farkindalik ve fayda
sagladiginy, ilgili isaretin énemine yonelik kiiltiiriin olusmamasi ve resmi kurumlarca kontrol saglanmamasi
nedeniyle yeterince yararlanilamadigi belirtilmistir (Tablo 7). Kozak Yoresinde ureticilerin ise %51,3’Untin
Bergama Kozak Cam Fistig1 Ci korumasi hakkinda bilgi sahibi olduklari belirtilmektedir (Anonim, 2021).
Cam fist1ig1 isleme tesisleri agisindan da CI korumasinin bilinirligi yeterli diizeyde degildir. Ulkemizde bazi
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marketlerde dolmalik fistik ad1 altinda ¢am fistigina benzer sekil verilmis yer fistigin1 satilmasi bu korumanin
saglanamadiginin belirgin bir kanitidir (Anonim, 2021; Okan ve Kése, 2021). Uluslararasi piyasalardan ithal
edilen ¢am fistiginin etiketinde tiirii ve orijinine iligskin yeterli ve uygun bilgiler sunulmamasi (Awan
ve Pettenella, 2017), cam fistigina yonelik artan talebi karsilamak igin tat sorunlarina neden olan bazi ¢am
fistig tiirlerinin esas iiriinlere karigtirilarak piyasaya sevk edilmesi CI isaret korumasmin ne denli énemli
oldugunu ortaya koymaktadir (Anonim, 2021; Okan ve Kése, 2021). Kang vd. (2012) Ci korumasi vb.
sistemlerin sadakatle isletilerek iireticilerin/isleme tesislerinin sahip olduklar1 cam fistigin1 diger bolgelerdeki
tiretilenlerden farklilastirma ve marka haline getirme ¢abasi i¢inde olunmasi gerekliligine vurgu yapmaktadir.
Bu &rnekler, Ci tescili kadar, mevcut tescilli iiriinlerin ulusal ve uluslararasi seviyede korunmasi ve
gelistirilmesi i¢cin olusturulan kontrol mekanizmalarinin islerliginin bir o kadar o6nemli oldugunu
gostermektedir.

Covid-19 Pandemisi’nin ¢am fistig1 isleme tesislerine etkisinin olup olmadig1 sorusuna 2, 4 ve 8 numarali
isletmeler herhangi bir etkisinin olmadig1 seklinde yanit vermistir (Tablo 7). 1 numarali isletme ise siparislerin
durdugunu, oteller ve baharatcilarin alimlarini iptal ettiklerini belirtmistir. 3 numarali isletme %15-20 oraninda
satiglarin azaldigini, 4, 6 ve 7 numaral isletmeler ise satislarin azaldigir hatta durma noktasina geldigini
vurgulamistir.

Bergama’nin Kozak Yaylasi’nda son yillarda rekoltenin diismesi ¢cam fistigini isleyen tesisleri de zor durumda
birakmstir (Alp, 2013). Cam fistig1 isleme tesisleri agisindan verim diistikliigiiniin nedenleri Tablo 8’de
gosterilmistir.

Tablo 8

Cam fistig1 isleme tesisleri agisindan verim disiikliigiiniin nedenleri
Verim diisiikligii nedenleri 1 2 3 4 5 6 7 8
Iklim degisikligine bagli yagislarin azalmasi ve yer alti
sulariin kullaniminin artmast + - + + + + - -
Bocek zarari - - - + + + +
Diger nedenler
Agaclarin yaslanmasi +
Tas ve maden ocaklarinin ¢evreye etkisi +
Ugak ve telefon sebekelerinin etkisi +
Mantar zarari +

Isletmelerin ¢am fistigindaki azalmanimn nedeni olarak ilk sirada iklim degisikligine bagli yagis miktarinm
azalmasi ve yer alt1 sularinin kullaniminin artmasi (1, 3, 4, 5, 6 numaral1 isletmeler) ikinci sirada ise bdocek
zarar1 (4, 6, 7, 8 numaral1 Isletmeler) yer almustir. Agaclarin yaslanmasi (3 numarali isletme), tas ve maden
ocaklarina bagli ¢evreye verilen zarar (1 numarali isletme), ugak ve telefon sebekelerinin etkisi (2 numarali
isletme), mantar zarar1 (4 numarali isletme) diger nedenler olarak siralanmustir (Tablo 8). Akdeniz
Avrupa'sinda ¢cam fistig1 iiretimi ve ticareti, Leptoglossus occidentalis Heidemann yayilimindan olumsuz
etkilenmekte, orman kaynaklar1 yonetimi, tretim ve karlilik ve dolayisiyla deger zinciri organizasyonu
iizerinde olumsuzluklar yasanmaktadir (Awan ve Pettenella, 2017; Ozden vd., 2022).

4. Sonuglar

Cam fistig1 kirsal kalkinma bakimindan gelir yaratici bir trlindlr. Uzun yillardir diizenli faydalanma saglayan
yore halki i¢in verim diistikltigii ¢oziilmesi gereken bir sorundur. Fistik camlarindaki kozalak verim diisiikliig,
yore Ureticileri gibi deger zincirinde 6nemli bir aktor olan isletme sahiplerini de etkilemektedir. Son yillarda
Uretimde yasanan diislis nedeniyle isletmelerin c¢alisma giin sayilarinda azalma gorilmektedir. Verim
disiikliigiine bagli olarak makine parkinin giiclendirilmesi, yenilenmesi hatta bakiminin yapilmasi
ertelenebilmekte, istihdam olumsuz etkilenmekte, ileriye yonelik plan yapabilen igletme sayilari kisith
kalmaktadir.
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Kozak Ydoresinde 6zellikle verim diistisiiniin etkisiyle daha erken gelire kavusma istegi ve zaman ilerledikce
fistiklarin i¢inin bosalacag diisiincesiyle 6nceki yillara gore daha fazla erken hasadin yapildigi gériilmektedir.
Bu durum kaynatma (haglama) makinesi bulunduran igletmelerin artmasina neden olmustur. Erken hasata bagl
olarak tam olgunlagsmadan toplanan ve haslama uygulanan kozalaklardan elde edilen fistiklarin lezzet, aroma
ve renginde bozulmalar oldugu ifade edilmektedir.

Isletmelerde Bergama Kozak Cam Fistig1 CI Korumasindan faydalanma potansiyeli bilinmemekte, saglaya-
cagl katma degerden yeterince faydalanilamamaktadir. Uretimdeki diisiise bagl olumsuzluklar1 azaltmada
Bergama Kozak Cam Fistig1 CI Korumasinim ulusal ve uluslararasi diizeyde bilinilirliginin artirilmasina yéne-
lik girisimlerde bulunulmalidir. Ozellikle tireticilerin CI sisteminin i¢inde olacaklari bir yap: olusturulmalidir.
Kozak ¢cam fistiginin ekonomiye saglayacagi katma degerden yeterince faydalanilmasi i¢in toplum ve kurum
bazinda CI korumasimin faydalarma yonelik bilincin olugmasina katki sunulmalidir. Sadece tescil almadan
ibaret olmayan, belgelerin sadece duvarda asil1 kalmadig1, CI denetim ve ydnetisim ayaginin islerlik kazandig1
bir sistem saglanmalidir. Ayrica, Bergama Kozak Cam Fistig1 CI Korumasinin i¢ ve dis pazarda satin alma
istegi Ve iirliniin fiyati1 tizerindeki etkisi ile bu konudaki algisini inceleyecek bilimsel ¢alismalara ihtiya¢ du-
yulmaktadir.

Cam fistig1 isleyen tiim isletmelerin isgiicii tedarikinde de sorun yasadig1 goriilmektedir. Ise uygun nitelikte
isgiicii bulamama sorunu yasanmaktadir. Nitelikli isgiicii yetistirmek tizere fistik isleme tesislerinin yoredeki
kurum ve kuruluslarla is birligi yapmasi énerilmektedir. Ozellikle kadin isgiiciiniin Gam fistig1 isleyen isletme-
lere yonlendirilmesi éncelikli goriilmektedir. Son olarak, Kozak Yaylasinda ¢am fistig1 Gretiminin tim boyut-
larini dikkate alan, ¢ok disiplinli yaklasim dogrultusunda yapilanmis ve konuyla ilgili tim bilesenlere (Uretici,
orman kaynaklar1 yonetimi, isleme tesisleri vb.) yonelik ¢aligsmalar gergeklestirebilecek bir aragtirma merke-
zinin kurulmasi 6nerilmektedir.

Tesekkiir

Bu calisma, 5. Uluslaras1 Odundisi Orman Uriinleri Sempozyumu’nda 8690 abstract nolu bildiri olarak
sunulmustur. Calismada, “Izmir Biiyiiksehir Belediyesi ve Tiirkiye Ormancilar Dernegi tarafindan ortaklasa
yiriitiilmekte olan “Izmir ili Bergama Ilcesi Kozak Bolgesinde Fistikgani Ormanlarinda Kozalak Verimindeki
Azalmalarin Arastirilmas1” baslikli proje kapsaminda Sosyoekonomik Caligsma Grubu tarafindan iiretilen veri
setinden yararlanilnugtir. Bu arastirma projesini destekleyen Izmir Biiyiiksehir Belediyesi ile Tirkiye
Ormancilar Dernegine tesekkiir ederiz. Calismaya katilimlarindan dolayr tim g¢am fistig1 isleme tesisi
temsilcilerine ayrica tesekkiir ederiz. Arazi ¢alismalarindaki katkilarindan dolayr Orman Mihendisi Huseyin
Celik ve Mustafa Tonay'a stikranlarimizi sunariz.
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Taner Okan: Makalenin yazimina katki saglamustir.

Seda Serkan Bugday: Makalenin yazimina katki saglamstir.

Sezgin Ozden: Cam fistig1 isleme tesisleri ile goriismeler yapmis ve makalenin yazimina katki saglamustir.
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Oz — Cam bah, gida ve saglik agisindan nemli odun digt orman iiriinleri arasinda yer almaktadir. Cam bali, cam
pamuklu kosnili, Marchalina hellenica (Gennadius, 1883) (Hemiptera: Marchalinidae) tarafindan tiretilen bir salg:
balidir. Bocegin iirettigi salgimin bal arilari tarafindan emilmesi ve islenmesi ile olugmaktadir. Bocek genellikle
Tirkiye’nin batt kisminin kiy1 bélgelerinde bulunur. Son yillarda iklim degisikligi ve orman yanginlari nedeniyle
bocegin dogal yayilis alam1 ve bal verimi azalmis, lretimi artirmak igin yeni alanlara aricilar tarafindan
bulastirllmistir. Bu ¢alismada Burdur/Merkez'de bulastirilan bocegin bulasma sonuglarina iligkin 2017-2023
yillarindaki bulgular verilmistir. Caligma sahasi yetisme ortaminin kotii oldugu yar1 kurak iklime sahip bir bolgedir.
Bdcek, Burdur'a golin nem etkisiyle uyum saglamis ancak verdigi zararla kizilgamlarmin kurumasina neden
olmustur. Bécegin dogal yayilis alani digindaki alanlara uyum saglasa da ekosistem igin yabanci bir tiir olmasi
nedeniyle agaglarda zararli olabilecegi ve bu nedenle dogal yayilis alani disina bulagtirilmamasi gerektigi
diigiiniilmektedir.

Anahtar Kelimeler — Cam bali tiretimi, kizilgam, Marchalina hellenica, bulastirma, Burdur

Contamination of Pine Honey Source the Giant Pine Scale, Marchalina
hellenica (Gennadius 1883) (Hemiptera: Marchalinidae) to Pine Forests

and the Situation in Burdur Province
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Research Article

Abstract — Pine honey is among the important non-wood forest products in terms of food and health. Pine honey is
a secretion honey produced by the giant pine scale, Marchalina hellenica (Gennadius 1883) (Hemiptera:
Marchalinidae). It occurs when the secretion produced by the insect is absorbed and processed by honeybees. The
insect is generally found in the coastal regions of Tirkiye. Due to climate change and forest fires in recent years, the
natural distribution area and honey yield of insect have decreased, and it has been infected by beekeepers to new
areas to increase production. In this study, the findings related to the contamination results in 2017-2023 years were
given the insect that was infected in Burdur. Burdur is a region with a semi-arid climate with low soil quality. the
insect adapted to Burdur due to the moisture effect of the lake but caused the Brutian pine trees to dry out due to the
damage it caused. Although the insect adapts to areas outside its natural distribution area, it is thought that it may be
harmful to trees because it is not suitable for its bio-ecology and therefore it should not be transmitted outside its
natural distribution area.
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1. Giris

Cam pamuklu kosnili [Marchalina hellenica (Gennadius, 1883) (Hemiptera: Marchalinidae) ulkemizdeki en
O6nemli salg1 bali ve ¢am bali kaynagidir. Kosnil ¢am agaglarinin (Pinus spp.) 6zsuyunu emerek balli madde
salgilamakta ve arilar bu salgilar1 alarak ¢am bali tiretmektedir (Glrkan, 1989; Avci ve Korkmaz, 2016).
Ormanlarda ftiretilen ¢am bali, gida ve saglik agisindan 6nemli odun dis1 orman iriinleri arasinda yer
almaktadir. Ayni1 zamanda ¢am bali {iretimi orman koyliilerinin temel ge¢im kaynaklar1 arasindadir (Gurkan,
1989; Gosterit ve Gurel, 2011). M. hellenica, dogal olarak Tirkiye ve Yunanistan’da yayilis gostermektedir.
Ulkemizde ¢ogunlukla Pinus brutia’da, Yunanistan’da ise P. halepensis’te beslenmektedir (Avci ve
Korkmaz, 2016). Dogal yayilis alan1 disinda Italya’nin Ischia adasi ve Avustralya’da yayilist bulunmaktadir
(Bacandritsos vd., 2004; Avtzis vd., 2020). Turkiye, dunyada Uretilen ¢am balinin yaklagik %90°lik bir
payna sahiptir. Ulkemizde iiretilen cam balinin biiyiik bir kism1 aroma ve kalitesi nedeniyle Avrupa Birligi
tlkelerine ihra¢ edilmektedir (Maybir, 2022).

M. hellenica iilkemizde Ege, Bati Akdeniz ve Marmara Bolgelerinin kiy1 kesimlerinde yayilis yapmaktadir.
En yogun yayilis1 ve popiilasyonu Mugla ilindedir (Selmi, 1983; Girkan, 1989; Ulgentiirk vd., 2013a; Avci
ve Korkmaz, 2016). Ulkemizdeki ¢am bali iiretiminin yaklasik olarak %75-80’lik kisnu Mugla’daki basral
orman olarak ifade edilen bocegin bulasik oldugu sahalarda gergeklesmektedir. Basrali ormanlar, %68’lik
orman alanina sahip olan Mugla’nin yalnizca %8’ini olugturmaktadir. Mugla ili Tiirkiye’de iiretilen ballarin
yaklasik %17-23’10k kismuna sahiptir (Maybir, 2022).

Cam pamuklu kosnili, Coccinellidae (Coleoptera), Anthocoridae (Hemiptera), Chrysopidae (Neuroptera),
Raphididae (Raphidioptera), Chamaemyiidae (Diptera) ve Anystidae (Acari) gibi bircok familyadaki tir igin
besin kaynag1 saglamakta ve ekolojik dengeye katki saglamaktadir (Ulgentiirk vd., 2013b; Avtzis vd., 2020;
Oguzoglu vd., 2021). Ancak bu tir, 6zellikle yeni bulastirildigi alanlarda agacin 6zsuyu ile beslenmesi
nedeniyle agaclarda biiyiime kaybi, dallarda ve agacin tamaminda da kurumalara yol agmaktadir (Yesil vd.,
2005; Gallis, 2007; Avei ve Korkmaz, 2016; Mendel vd., 2016). Tirin bulastirildig: Italya (Ischia adasi) ve
Avustralya’da zararl oldugu bildirilmektedir (Fimiani ve Solino, 1994; Nahrung vd., 2016). Yunanistan’da
1996-2000 yillarinda bulastirilan alanlarda bu tiir 6nemli zararlara neden olmus ve EPPO (European and
Mediterranean Plant Protection Organization) tarafindan tiiriin dogal yayilis alan1 disina bulastirilmamasina
dikkat cekmek i¢in 2006 yilinda uyari listesine eklenmistir. Ancak yeterli uyarilarin yapilmasi tizerine 2008
yilinda listeden ¢ikarilmistir (EPPO, 2008). Ozsuyu ile beslenen ve balli madde salgilayan baska bir tiir
Matsucoccus feytaudi Ducasse, 1941 (Hemiptera: Matsucoccidae), italya’da Pinus pinaster ormanlarinda
onemli zarara yol agmustir (Arzone ve Vidano, 1981; Turcato vd., 2015).

Son yillarda iklim degisikligi ve orman yanginlari nedeniyle bocegin 6zellikle Mugla’da dogal yayilis alani
ve bal verimi 6nemli 6lgiide azalmistir (Korkmaz vd., 2022; Oguzoglu ve Avci, 2022). Aricilar tarafindan bal
{iretimini arttirmak amactyla M. hellenica, dogal yayilis alan1 disindaki alanlara bulastirilmustir (Ulgentiirk
vd., 2013b). Ulkemizde Adana, Afyonkarahisar, Antalya, Burdur, Edirne, Mersin ve Ordu illerine
bulastirilmis ve bazi alanlara bdcegin uyum saglayarak popiilasyonunu arttirdigi belirtilmektedir (Ulgentiirk
vd., 2013a; Oguzoglu vd., 2021).

Bocegin ekolojisine uygun olmayan yerlere nakledilmesi hem biyogesitliligi hem de ¢am bali iiretiminin
stirdiirtilebilirligini tehdit edebilecek ciddi sorunlara neden olabilir (Petrakis vd., 2011). Bu nedenle bocegin
biyo-ekolojisine uygun alanlarin belirlenmesi, planli ve kontrollii bir sekilde bulastirilmasi ve bu alanlarin
korunmasi i¢in yapilmasi gereken esaslar belirlenmelidir (Avci ve Sarikaya, 2008). Bu tiir, dogal yayilis
alanlarinda nemli sahalar1 tercih etmekte, boniteti iyi olan ormanlarda uygun iklim kosullarinda agaglarin
kurumasina neden olmamaktadir. Bu ¢alismada bocegin bulastirildigi bolgelerden biri olan Burdur ilinde
tlrun yayilis yaptig1 alanlardaki aga¢ kurumalari ve nedenleri incelenmistir.

101



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 100-109

2. Materyal ve Yontem

2.1. Cahsma materyali

Calismanin materyalini ¢am pamuklu kosnili Marchalina hellenica olusturmaktadir. Ayrica kurumalarin
goriildiigii kizilgam agaclar ile sekonder zararli tiirlerden Akdeniz ¢am kabuk bocegi Orthotomicus erosus
(Wollaston) ve Akdeniz orman bahgivan1 Tomicus destruens (Wollaston) (Coleoptera: Curculionidae: Scoly-
tinae) diger ¢alisma materyallerini olusturmaktadir.

2.2. Cahsma sahasi

Bu ¢alisma 2017-2023 yillar1 arasinda Burdur kent merkezi ve cevresinde Marchalina hellenica’nin
bulundugu 15 alanda gergeklestirilmistir. Alanlar, Burdur Goli'niin dogu ve guneydogu kisminda yer
almakta ve yukseltisi 910-970 m arasinda degismektedir (Sekil 1). Calisma sahasinda ¢ogunlukla Pinus
brutia, az miktarda da P. nigra ve P. pinea’da yayilis yapmaktadir.

7 ot

Sekil 1. Caligma sahasi

2.3. Calisma konusu

Bu calismada Burdur ili merkez ve ¢evresinde M. hellenica ile bulasik Pinus brutia agaglarinda goriilen ku-
rumalar ve bunun iizerinde etkili olan diger ¢evresel ve iklimsel faktorler ele alinmistir. Ayrica ¢evresel fak-
torlerin yan1 sira bazi ¢aligma alanlarinda goriilen sekonder zararh tiirlerin de kurumalar {izerindeki etkisi
degerlendirilmistir.

2.4. Metot

Calismada Burdur Belediyesi Park ve Bahgeler Miidiirliigii ve Burdur Orman Isletme Miidiirliigiinden M.
hellenica'nin zararina (bulasik alanlar ve bulasik agag sayisi) iliskin veriler toplanmistir. Ayrica ¢alisma alan-
larinda 2017-2023 yillarinda saha goézlemleri gergeklestirilmistir. Saha gbézlemlerinde 6zellikle Kent Orma-
ninda periyodik gozlemler yapilmis, kuruyan/kurumakta olan agaglarda kabuk bdcegi zararlari tespit edilmis-
tir. Bunun i¢in agaglarin kabuklarindaki boceklerin giris delikleri ve kabuk altindaki yenik yollar1 incelen-
mistir. Kabuk altindan toplanan erginler Isparta Uygulamali Bilimler Universitesi Orman Fakultesi Entomo-
loji Laboratuvarina getirilerek incelenmis ve Orman Fakiiltesi Entomoloji Miizesi’ndeki teshisli kabuk bdce-
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gi ornekleriyle incelenmis ve teshisleri ikinci yazar tarafindan yapilmistir. Ayrica aga¢ kurumalar1 ve dogal
yayilig alani diginda bulunan ¢aligma sahasindaki bocegin adaptasyonunu gevresel faktorlerle dzellikle iklim
faktort ile birlikte degerlendirilmistir. Meteoroloji isleri Genel Miidiirliigiinden ¢aligma alanminin yer aldig
Burdur ilinin Thornthwaite yontemine gore kuraklik siniflandirmasi, 1932-2022 yillarina ait aylara gére mi-
nimum, ortalama ve maksimum sicaklik degeriyle en yiiksek sicaklik degerleri ve Kasim 2020-Ekim 2022 ile
Eylul 2021-Agustos 2023 donemlerindeki 24 aylik standardize yagis indeks haritasi temin edilmistir (MIGM,
2023).

3. Bulgular ve Tartisma

Caligsma, tilkemizde M. hellenica'nin bulastirildigi bolgelerden biri olan Burdur ili merkez ve g¢evresinde
2017-2023 yillarinda yiiriitilmiistiir. Calisma alaninda son yillarda bocekle bulasik olan kizilgam (P. brutia)
agaglarinda kurumalar artis gostermistir. Aga¢ kurumalari, sekonder zararl tiirler (kabuk bocekleri) ve abi-
yotik faktorlerle birlikte degerlendirilmistir.

3.1. Kosnilin bulastirma hikayesi

Cam bal1 tiretimini attirmak icin alternatif lokasyonlar yaratmak amaciyla 1990'1 yillarin basinda Burdur ili
aricilari tarafindan bu tiir, Pinus brutia agaglarma bulastirilmistir. Tlk olarak Burdur kent merkezi ve Karagal
Baraj1 ve cevresi, ardindan Cendik kdyii, Karakent kdyii, ilyas kdyii, Askeriye koyii, Yesilova ilgesi Dogan-
baba, Kemer ilgesi Yakalar koyii, Golhisar Merkez ve Bucak ilgesi Karacadren Baraji ¢evresine bulastiril-
mustir (Sekil 2). Turln 6zellikle Burdur Golu ve cevresindeki bélgelerde uyum sagladigi ve bazi yerlerde
yogun bir popiilasyona ulastigi gézlenmistir. Ayrica aricilarin son yillarda bu bolgelerde ¢am bali tiretimi
yaptiklar ve bal verimi aldiklar1 6grenilmistir.
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Sekil 2. Burdur kent merkezi ve gevresinde gam pamuklu kosnilinin bulastirildig: alanlar

3.2. Agaclardaki kurumalarin tespiti

Burdur Belediyesi tarafindan kent merkezinde 2015 yilindan itibaren bocekle bulasik olan P. brutia agaglari-
nin kurumaya basladig: bildirilmistir. Saha g6zlemlerine 2017 yilinda baslanmis ve M. hellenica'nin Cendik
koylndeki Kent Orman1 ve kent merkezindeki birgok parkta ve orta refiijdeki agaglarin dallarinda yogun
olarak gortldiigii, baz1 agaglarin kismen bazilarinin ise tamamen kurudugu belirlenmistir. Parklardaki kizil-
camlarin hemen hemen tamaminin bu bocekten etkilendigi belirlenmistir (Sekil 3). Ayrica Burdur Belediyesi
Park ve Bahgeler Miidiirliigii tarafindan tiiriin kontroliine iligkin rapor hazirlanmasi talebinde bulunularak
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yetkililerle birlikte kent merkezindeki alanlar ziyaret edilmistir. Aga¢ kurumalar1 yedi alanda yogun olmak
uzere 15 alanda gozlenmistir (Sekil 4).

s ‘1

é Guzelle;t me Parki [

; " N

Sekil 5. Guzellestirme Parki ve Kent Ormanlnda zarar goren agaglarln kesilmesi (Foto: S OGUZOGLU)
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Burdur'da tiirlin yayilis1 ve zararmin artmasina paralel olarak kuruyan agaglar Park ve Bahgeler Midiirligi
ve Orman Isletme Miidiirliigii tarafindan kesilmeye baslanmustir (Sekil 5). Agac kesimlerine 2015 yilinda
baglanmig, 2015-2023 yillarinda toplamda 1574 agag¢ kesilmistir. Aga¢ kesimlerinin biiyiik bir ¢ogunlugu
(1220 agag) 2020-2023 yillar1 arasinda yapilmustir. En fazla aga¢ kesimi Kent Ormaninda gergeklesmis, bu
alanda 2015-2023 yillar1 arasinda 844 agac kesilmistir (Sekil 6).
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Sekil 6. Yillara ve alanlara gore kesilen agag sayilari

3.3. Kuruma nedenleri

Kosnil, Burdur'daki géliin nem etkisi sayesinde sahaya uyum saglamis ancak verdigi zararla kizilgamlarin
kurumasina neden olmustur. Incelemelerimize gére aga¢ kurumalar iizerinde Marchalina hellenica ile bir-
likte iklim kosullari, ktu bonitet ve sekonder zararlilardan kabuk bdceklerinin etkili oldugu sonucuna varil-
mistir.

Cam pamuklu Kkosnili: Bu bocek primer bir zararli olup, agaglarin 6zsuyuyla beslenmektedir. Ayrica bulas-
tirllan alanlarda agaglarda kuruma, dal kurumasi ve artim kaybi gibi zararlara da neden olmaktadir (Yesil
vd., 2005; Gallis, 2007; Ulgentiirk vd., 2012; Avei, 2016; Mendel vd., 2016; Ulgentiirk vd., 2021). Dogal
yayilis alanlarinda kizilgamlarda 6nemli zarara yol agmadigi belirtilmektedir (Aver ve Korkmaz, 2016). Ni-
tekim 2010 yilinda yapilan gozlemler, dogal yayilis alani disinda kalan Burdur, Balikesir ve Canakkale ille-
rinde M. hellenica kolonilerinin izmir, Aydin ve Mugla'ya gore daha yogun oldugunu gostermistir (Ulgen-
tirk vd., 2012).
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Iklim durumu: Bocegin dogal yayilis gostermedigi Burdur ili Thornthwaite gore yari kurak bir iklime sa-
hiptir (MGM, 2023). iklim rejimindeki son yillarda goriilen sicaklik artisi ile hem bocegin ¢alisma alaninda-
ki varligin1 hem de agacglarin kurumasi iizerinde etkili oldugu diisiiniilmektedir (Tablo 1). Tablo 1’e gore
2016 (Subat), 2017, (Haziran, Temmuz ve Eyliil), 2020 (Mayis ve Ekim) ve 2021 (Kasim) yillarinda aylik en
yiiksek sicaklik degerleri goriilmiistiir. Yaz aylarinda havanin sicak ve kurak olmasi sonucu nemin %20’nin

altina diismesi ile bécegin hayatiyetini ve bal tiretimini olumsuz etkilemekle (Avci ve Sarikaya, 2008) birlik-
te agaglarin zayif diismesine yol a¢abilmektedir.

Tablo 1

Burdur ilinin 1932-2022 yillarindaki iklim verileri (MGM, 2023)
AYLAR (1932-2022)

=} N 7]
x g e g 2 g 2 2 = = =
5§ 2 £ 2 g S £ 2 = £ Z E
S 2 z ~ £ 5 S W m < <

Ort. sicaklik (°C) 2.5 3.8 6.8 11.7 16.5

210 246 246 20.2 145 8.8

13
Ort. minimum ¢, g9 195 178 231 280 322 322 279 215 145 85
sicaklik (°C)

Ort. maksimum 59 53 19 g1 102 140 170 169 129 84 41 09
sicaklik (°C)
En yiiksek 168 234 278 307 354 387 410 410 390 336 265 205

sicaklik (°C) (1971) (2016) (2001) (2008) (2020) (2017) (2017) (2006) (2017) (2020) (2021) (2010)

© MGMm

I~ SPI(Standardized Precipitation Index)Metodu ile
Meteorolojik Kuraklik Haritasi

24 Ayhk (Kasim 2020-Ekim 2022)
 Bu vedler kil konirold 0
sadeadesnid Gl tanig Tarihi Kasim 2022
EXCEPTIONALLY EXTREMELY  SEVERELY  MODERATELY ASNORMALLY NEAR ABNORMALLY 10D vemy EXTREMELY EXCEPTIONALLY

oRY oAy oRY oRy ory NORMAL wmolr ['] MOIST MOisT wOIsT
Calisma OLAGANUST() GOK SIDDETLI  $IDDETLI ORTA HAFIF NORWAL HAFIF A goK ASRI

KURAK KORAK KURAK KURAK KURAK CIVARI NEMLI EwLl WEMLI NEM
sahasi

Ll

' SPI(Standardized Precipitation Index)Metodu ile
Meteorolojik Kuraklik Haritasi

- 24 Aylik (Eyliil 2021-Agustos 2023)
* Bu veriler kalite kantrolden gegmemigti
Hazirlanig Tarihic Eyldl 2023
o EXCEPTIONALLY EXTREMELY  SEVERELY  MODERATELY ABNORMALLY NEAR ABNCRMALLY MCDERATELY VERY EXTREMELY EXCEPTIONALLY
CRY DRY ORY CRY DRY NORMAL MOIST MoIST NOIST MOIST MOIST
OLAGANOSTU GOK SIDDETLI  SIDDETLI ORTA HAFIF NORMAL HAFIF ORTA oK ASIRI OLAGANUSTU
KURAK KURAK KURA KURAK KURAK CiVARI NEMLI NEMLI NEMLI NEMLI NEMLI

Sekil 7. Calisma sahasinin standartlastirilmis yagis indeksi haritast (MGM, 2023)

106



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 100-109

Son yillarda genel olarak sicaklik degerlerinde artis goriilmekle birlikte Meteoroloji Isleri Genel Miidiirliigii-
nin 24 aylik standardize yagis indeks haritasi incelendiginde ¢alisma alaminda 2022 (Kasim 2020-Ekim
2022) yilina gore 2023 (Eylul 2021-Agustos 2023) yilinda kurakligin azaldigi goriilmektedir (Sekil 7). Ayri-
ca Burdur G6lii’niin ¢aligma alanina yakinligi nedeniyle nem etkisi olusturdugu ve bdcegin bu alana uyum
saglamasina yol agtig1 bildirilmektedir (Oguzoglu vd., 2021). Kurak dénemlerde agaglarin kurumasinin artti-
&1 ancak nemin artmasiyla birlikte Burdur'da kosnilin varligini stirdiirdiigii goriilmektedir. Kent merkezinde
yapilagmanin fazla olmasi ve egzoz dumanlar gibi faktorlerle sicakligin daha ylksek olmasi nedeniyle boce-
gin kent merkezi ve ¢evresinde bulunmasinin kurumayi arttirmis olabilecegi diigiiniilmektedir.

Alanin boniteti (toprak verim giiciiniin kotii olmasi): Burdur bolgesi deniz etkisine kapali, yagis miktari
az ve kurak bir iklime sahiptir. Bolgenin asli dogal tiirlerinin Pinus nigra ve Juniperus spp. oldugu, bolgede
Pinus brutia ve Cedrus libani plantasyonlarinin kuruldugu ve P. brutia'nin olduk¢a yavas biyiidigi belirtil-
mistir (Kantarci, 1990). Agaglarin topraktan su emme kapasitesinin diisiik oldugu ve kotu bonitetteki alan-
larda M. hellenica'nin agaglari olumsuz etkileyecegi ifade edilmistir (Avci ve Korkmaz, 2016).

Kabuk bocekleri: M. hellenica’nin tek basina agacta kurumaya neden olmadigi ve sekonder zararl tiirlerin
gelmesine olanak saglamadigi durumlarda agag i¢in TUrkiye'de ¢am pamuklu kosnilinin dogal yayilis alanla-
rinda zararinin ¢ok sinirh oldugu, ancak zayiflamis agaglarin bir kisminda kurumaya neden oldugu rapor
edilmistir (Avecr ve Korkmaz, 2016). Kurumaya neden olmasi ve sekonder zararli tiirlere ortam olusturmasi
durumunda agag ve ekosistem i¢in olumsuz etkiler yaratabilmektedir (Avci ve Sarikaya, 2008) Burdur gibi
toprak kalitesinin kotii oldugu yerlerde ve iklim degisikligi gibi ¢esitli nedenlerle agaglar1 zayiflatabilen veya
oldirebilen kabuk bocekleri gibi sekonder zararlilarin salginlarimi arttirabilmektedir. M. hellenica ile bulagik
kuruyan agaglarda kabuk boceklerinin (Orthotomicus erosus ve Tomicus destruens) bulundugu tespit edil-
mistir. Yapilan tespitin ardindan Burdur Orman Isletme Miidiirliigii gorevlileri tarafindan kuruyan kizilgam
agaclarinin kesildigi ve feromon tuzaklarinin (14 Temmuz 2018) asildig1 goriilmistiir. Ayrica kabuk bocek-
leriyle miicadele icin tuzak odunlar1 (18 Mart 2019) kullanildig1 gdzlenmistir (Sekil 8). Ozellikle Kent Or-
mani ve ¢evresinde 2023 yilinda yapilan gézlemlerde kurumalarin siirdiigii ve kabuk boceklerinin zararinin
devam ettigi goriilmiistiir.

Sekil 8. Kent Ormanindaki agaglarda kabuk bocegi zarart ile tuzak odunu ve feromon tuzaklartyla miicadele
caligsmalari
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4. Sonuclar

M. hellenica ¢am bali kaynagi olarak hem ulusal hem de uluslararasi diizeyde ekonomik degere sahiptir.
Ayn1 zamanda ekosistemdeki biyogesitliligin 6nemli bir bileseni olup, salgisiyla arilar, sinekler ve ugur bo-
cegi gibi pek ¢ok canli i¢in dogrudan besin kaynagidir. Ancak bu tiiriin agaglarin 6zsuyunu emerek beslen-
mesi nedeniyle agacglarda biiylime kayb1 ve kurumalar goriilebilmektedir. Zaman zaman iklim ve diger biyo-
tik faktorlerle birlikte agaglarin 6lmesine neden olabilmektedir.

Bocegin dogal yayilis disindaki ormanlara bulastirilmasit hem biyogesitliligi hem de ormanin ve ¢am bali
iretiminin siirdiiriilebilirligini tehdit edebilecek ciddi sorunlara neden olabilir. Bu tiir, dogal yayilis alanla-
rinda denize bakan yamaglar1 ve nemli sahalar tercih ettigi, iyi bonitetteki ormanlarda uygun iklim kosulla-
rinda agaglarin kurumasina neden olmamaktadir. Bulastirma yapilan Burdur Kent Merkezi, Burdur Goli'ne
yakinlig1 nedeniyle ¢evresine gore nispeten daha nemli bir iklime sahip olmasia ragmen, yar1 kurak iklim
smifinda yer alan verimliligi diisiik ormanlarda agaclarin bocegin varligiyla birlikte kurudugu gézlemlenmis-
tir.

K6tl bonitete sahip ormanlarda, basta toprak ve anakaya yapist nedeniyle agaglarin kok sisteminin yeterince
gelisemedigi, nispeten kurakligin etkisiyle koklerin yeterli su alamadigi, bunun da agaclarin kurumasina yol
agabilecegi dusiiniilmektedir. Kognilin agaglarin 6zsuyundan beslenmesiyle Burdur ili ¢evresi gibi alanlarda
agaglarin kurumasinin beklenen bir durum oldugu diisiintilmektedir. Bu nedenle ¢gam bali tiretiminin siirdari-
lebilirligini saglamak i¢in bocegin dogal yayilis alanlar disina ¢ikartilmamasi gerekmektedir. Ayrica boce-
gin lilkemizdeki diger bulastirildig: alanlarin kontrol edilmesi ve izlenmesi, olasi aga¢ kurumalarmin oniine
gecilmesi agisindan 6nemli goriillmektedir.

Tesekkiir

Bu galisma 5. Odun Dis1 Orman Uriinleri Sempozyumu'nda 6610 abstract nolu bildiri olarak sunulmustur.
Caligsmada verilerin elde edilmesinde katkilarindan dolay1 Burdur Belediyesi Park ve Bahgeler Miidiirliigi ve
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Research Article

Abstract — Ecological wood anatomy is a significant discipline that elucidates the impacts of growth environment
conditions on wood formation. By thoroughly examining the relationships between the anatomical features of wood
and ecological conditions, the adaptation of taxa to their habitat can be evaluated using certain anatomical
characteristics. This study focused on the wood anatomical features of Teucrium polium L. (felty germander), a
species belonging to the Lamiaceae family, which has a widespread distribution in Africa, Northern Europe,
Southwest Asia, and also in Turkiye. Wood samples were collected from two different habitats in Turkiye to assess
the adaptation of T. polium to its environment. T. polium has a semi-ring porous wood. In individuals growing in
coastal sand dunes, the radial diameters of vessels in the wide diameter class and both tangential and radial
diameters in the narrow diameter class were significantly wider than those growing in the interior. However, the
tangential diameters of vessels in the wide diameter class did not show a significant difference between the two
habitats. The vessel grouping index in samples from the interior was 41.3% higher compared to those from coastal
sand dunes. Xeromorphic values of T. polium showed no significant difference between the two different habitats.
Individuals growing in coastal sand dunes exhibited heterogeneous structures in the root collar bark, with secretory
cavities composed of 6-7 rows of epithelial cells. In contrast, individuals from the interior showed no evidence of
secretory cavities.
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bir disiplindir. Odunun anatomik o&zellikleri ile ekolojik kosullar arasindaki iliskileri detayli inceleyerek bazi
anatomik Ozellikler yardimiyla taksonlarin bulunduklari habitata adaptasyonlar1 degerlendirilebilir. Diinyadaki
yayiligin1 Afrika, Kuzey Avrupa ve Giiney Bati Asya’da yapan ve Tiirkiye’de de genel yayilis gdsteren Lamiaceae
familyasindan Teucrium L. cinsine ait Teucrium polium L. (aciyavsan) tiiriiniin odun anatomik 6zellikleri iki farkli
yetisme ortamindan alinan 6rneklerde incelenmistir. T. polium yari-halkali traheli bir odun yapisina sahiptir. Kiy1
kumul alanlarinda yetisen bireylerde genis ¢apli sinifta trahe radyal ¢aplari, dar ¢apli sinifta da hem trahe teget hem
de trahe radyal caplari i¢ kesimde yetisenlere gore anlamli bigimde daha genistir. Genis ¢apl siniftaki trahelerin
teget caplar1 ise her iki yetisme ortaminda anlamli bir fark gdstermemektedir. I¢ kesime ait Grneklerde trahe
gruplasma indeksi kiy1 kumul ortamina kiyasla %41.3 daha yilksektir. Incelenen T. polium L. tiiriiniin iki farkli
yetisme ortamindaki kseromorfi degerleri arasinda anlamli bir fark olmadigi belirlenmistir. Kiyr kumullarinda
yetisen bireylerde, kok bogazi kabuk kisminda heterojen yapi ve biiyiiklikkte 6-7 sira epitel hicrelerinden olusan
salgi cepleri tespit edilmesine karsin, i¢ kesimlerdeki bireylerin higbirinde salgi cebine rastlanmamustir.
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1. Introduction

Tirkiye is a major gene center of the Lamiaceae family, representing by 245 genera and 7886 taxa
worldwide. The family of Lamiaceae, known as the mint family or mostly Labiatae, is in position in the third
most opulent family in terms of endemism, with a rate of 44.2% at Turkiye (Baser, 1993; Kocabas and
Karaman, 2001; Ozcan, 2015). The Lamiaceae family is divided into seven subfamilies: Symphorematoideae
Brig., Viticoideae Brigq.,, Ajugoideae Kostel.,, Prostantheroideae Luerss., Nepetoideae Kostel.,
Scutellarioideae Caruel and Lamioideae Harley. Teucrium L. is the genus containing the most taxa in the
Ajugoideae subfamily (Harley et al., 2004). It is a well-known genus, one of the largest genera, with 280
species distributed worldwide (Ecevit-Geng et al., 2018; Harley et al., 2004, WFO plant list, 2023).

Teucrium is a polymorphic genus that grows widely in the temperate regions of Europe, North Africa, and
Asia (Ding et al., 2011). Teucrium species are grouped into ten sections according to their calyx shape and
flowering structure. These sections contain Teucrium species; Teucriopsis Benth., Teucrium, Chamaedrys
(Miller) Schreber, Polium (Miller) Schreber, Isotriodon Boissier, Pycnobotrys Bentham, Scorodonia (Hill)
Schreber, Stachyobotrys Bentham, Scordium Reichenbach, Spinularia Boissier. Teucriopsis and Pycnobotrys
are not distributed in Turkiye (Ecevit-Geng et al., 2018). The eight sections of the genus distributed in
Turkiye consist of 49 taxa (36 species), 18 of which are endemic and grow naturally in Turkiye (Giiner,
2012; Ecevit-Geng et al., 2018; WFO plant list, 2023). Teucrium polium L. (felty germander), located in the
Polium section, is distributed in Africa, Northern Europe, and Southwestern Asia throughout the world and
has a general distribution in Tiirkiye (Ozcan, 2015; Royal Botanic Garden KEW, 2023).

In a study conducted in Montenegro and Serbia, morpho-anatomical analysis results showed that T. polium is
a xerophyte species with a distinctive evergreen, microphyllous semi-shrub-like, and xeromorphic structure.
In the stem transverse section, the stem shape of T. polium is round and has a hypodermis consisting of 2-3
rows. The central cylinder is not evident. The pericycle is made up of bundles of sclerenchymatic elements
and small parenchymal cell groups, and the vascular elements are positioned in the form of a central cylinder
(Lakusic¢ et al., 2010). In the stem, the epidermis, consisting of a single layer, comprises rectangular to oval
cells and is surrounded by a cuticle layer (Ding et al. 2011). The collenchyma consists of 6-7 cell rows at the
corners of the stem and a single cell row between the corners. The cortex parenchyma consisting of 4-5 rows
is observed, and its cells are flattened and rectangular. The endodermis is distinct and consists of 1-2 rows of
rectangular cells. A pericycle composed of 1-3 layers of sclerenchymatous cells surrounding the vascular
tissue presents between the endodermis and phloem. The cambium is indistinct. The xylem consists of vessel
elements and tracheids. Additionally, there are uni- and bi-seriate rays (Ding et al., 2011), and the rays have
axially elongated cells and non-lignified structures (Schweingruber et al., 2013).

The anatomical properties of wood are affected by environmental factors such as temperature, light intensity,
water, nutrients in the soil, gravity, photoperiod, climate period, wind, and frost. Divergent ecological
conditions predominantly exert varying effects on water-conducting cells (tracheids and vessels), as well as
several other wood anatomical attributes (Yaman, 2008). Within the framework of ecological wood anatomy,
this study aims to determine the differences in the vascular tissue of root collar of T. polium growing in the
coastal dunes of Bartin and the inland of Zonguldak located in the Western Black Sea region of Turkiye.

2. Material and Method

Sampling areas in A4 square in the P. H. Davis's grid system were selected from the coastal part of Bartin
and the inner part of Zonguldak of the Western Black Sea region (Edmondson et al., 1982). Regarding plant
geography, they are located in the European Siberian Flora region. A total of 6 samples were collected, 3
from each site. Wood samples were taken from the root collar. All field data about the diameters, altitude,
location, and growing environment of the wood materials were recorded (Table 1).
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Table 1

Field data about sampled Teucrium polium

Group Species Diameter (cm)  Altitude  Location Habitat Coordinate

Number (m)

1 Teucrium polium 0.8 100 Coburlar Village Inland (Foothills) 41°30' 37.89"'N
32°08' 31.61"'E

2 Teucrium polium 0.2 0 Hatipler Village Coastal dune 41°36' 01.41"'N

32°08" 25.12"'E

The photographs of T. polium, a shrubby perennial herbaceous plant, taken in sample areas are given in
Figure 1. The stems are 10-40 cm long, prostrate or erect, and have white-gray curled hairs. Internodes are
shorter than leaves. The leaves are oval, narrow, oblong or linear, apex obtuse, edges crenate with hairy up to
the middle. Flowers very shortly pedicellate, borne in heads.

a) b) &

Figure 1. T. polium (Lamiaceae) in its natural distribution area (a) Coastal dunes and (b) Foothills

Transverse, radial, and tangential sections of 25-30 um thickness were taken from the root collars of the
sample plants with a GSL1 sliding microtome. The sections were first kept in 70% ethyl alcohol for two
minutes and then in 95% ethyl alcohol for one minute for dehydration. After dying with safranin, 2-3 drops
of glycerin were put on the slide, so they were prepared for temporary viewing by covering them with a
cover glass at a 45° angle (Géartner and Schweingruber, 2013).

All measurements for wood anatomical features such as radial and tangential diameters of vessels, vessel
frequency, and the number of vessels per group were carried out on the Olympus CX-21 model light
microscope, using different objectives (x4, x10, x40) selected according to the purpose. Wood elements were
measured and counted directly on the sections between the slide and cover glass, using a micrometer and
microgrid attached to the eyepieces (Yaman, 2002). For each feature, the mean, standard deviation, and
range of values of 30 randomly selected measurements were calculated (Carlquist, 2001; IAWA Committee,
1989).

Xeromorphy values used in ecological wood anatomy studies were calculated separately for each sample.
The following formula was used to calculate xeromorphy values (Yaman, 2008).

a?+b?
2

[2x /(axb)]xf

In this formula, a is the tangential vessel radius, b is the radial vessel radius, and f is the vessel frequency
(yaman, 2008). The R program was used to process and statistically evaluate quantitative data (mean,
standard deviation, t-test). p < 0.05 was taken as a statistical significance level.

In addition, vulnerability values (vul) were calculated using the following formula (Carlquist, 2001). Vul =
vessel tangential diameter/the number of vessels per mm?,
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3. Results

T. polium has semi-ring to diffuse-porous wood. Annual ring boundaries are distinct (Figure 2a). Vessels are
mostly solitary and in various groups. The sizes of earlywood and latewood vessels are quite different (two
different diameter classes). As the number of vessels ranges from 1 to 3 per group in coastal dune, it is from
1 to 8 in inland. The vessel grouping index exhibits a mean change between 1 and 2 in coastal dune and in-
land environments, respectively (Figure 2b). Distinct helical thickenings are present in the vessel elements,
and perforation plates are simple (Figure 3). Intervessel piths are diagonal. Diffused apotracheal parenchyma
are present. Rays are mostly uniseriate, rarely biseriate (Figure 4), and aggregate rays are uncommonly seen.

Figure 2. Transverse sections of T. polium root collar. a) Annual ring boundaries (Arb) b) Uniseriate rays (R)
and vessels groupings (VG)

Figure 3. Radial sections of T. polium root collar. a) Helical thickenings (HT) in vessel elements b) Simple
perforation plate (SP)
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Figure 4. Tangential section of T. polium root collar. Uniseriate ray (R)

Secretory cavities were detected in the root collar bark of T. polium growing in the coastal dune. Secretory
cavities consist of 6-7 rows of epithelial cells of heterogeneous structure and size. On the other hand, secreto-
ry cavities were absent in the inland samples (Figure 5).

b)
Figure 5. Transverse sections of T. polium root collar. a) Secretory cavity b) Bark, secretory cavity, and
wood

In the study, some anatomical features of wood samples of T. polium were compared in two different grow-
ing sites. The anatomical features examined are the tangential and radial diameters of vessel elements (as two
different diameter classes), the number of vessels per mm? (vessel frequency), and the vessel grouping index.
The surface-to-volume ratio (S/V) and xeromorphy values used in ecological wood anatomy studies were
calculated according to Yaman (2008). The descriptive statistics for each sample group are given in Table 2.
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Eaek;::erif)tive statistics of anatomical features of T. polium wood
Sample group 1 (Inland) Sample group 2 (coastal dune) Significant

Features Min.  Max. Mean ggi‘ggg?] Min. Max. Mean ggi‘ggg?] Level
VTD; (um) 10 425 24.18 6.81 10.0 375 24.29 4.98 ns
VRD; (um) 1750 475 3081 7.32 175 50.0 33.82 6.99 p<0.05
VTDs (um) 250 15 9.90 2.86 6.25 225 12.36 3.36 p<0.05
VRDs (um) 2.50 18 1149  3.27 7.5 25.0 15.54 3.76 p<0.05
VN mm? 190 820 491.67 131.01 250.0 1010.0 58156  137.65 p<0.05
VGI 1 8 1.95 1.14 1 3 1.38 0.66 p<0.05
VUL - - 0.035 - - - 0.032 - -
XSERO 35.73 21115 104.8 38.52 45.91 226.35 111.8 34.96 ns

VTD:: Vessel tangential diameter in the large class, VRD:: Vessel radial diameter in the large class, VTDs: Vessel tangential diameter
in the small class, VRDs: Vessel radial diameter in the small class, VN: Number of vessels per mm2, VGI: Vessel grouping index,
Vul: vulnerability, XSERO: Xeromorphy ratio.

Vessel tangential diameters in the large class are 24.18 pum and 24.29 um in the inland and coastal dune,
respectively. In terms of vessel tangential diameters in the large class, there is no significant difference be-
tween the two groups of T. polium. Vessel radial diameters in the large class are 30.81 pm and 33.82 pm in
the inland and coastal dune, respectively. The radial diameters of vessels in the large class are 9.76% wider
in the coastal dune.

Vessel tangential diameters in the small class are 9.90 um and 12.36 pum in the inland and coastal dune, re-
spectively. The tangential diameter of the vessels in the small class is 24.84% wider in the coastal dune. Ves-
sel radial diameter in the small class are 11.49 um and 15.54 um in the inland and coastal dune, respectively.
The radial diameter of vessels in the small class is 35.24% wider in the coastal dune.

The number of vessels per mm? in the inland and coastal dune are 491.7 and 581.6, respectively. The number
of vessels is 18.28% higher in the coastal dune. Vessel grouping index is 1.95 and 1.38 in the inland and
coastal dune, respectively. The vessel grouping index is 41.3% higher in the inland. The xeromorphy ratio is
104.8 and 111.8 in the inland and coastal dune, respectively. There is no significant difference between the
two groups in terms of the xeromorphy ratio. Vulnerability value is approximately the same in both groups.

4. Discussion and Conclusion

T. polium, widespread in arid habitats, has been observed to have a central cylinder that is usually very
narrow and vascular tissues are concentrated around small pith (Lakusi¢ et al., 2010). In this study, it has
also been observed that the central cylinder is narrow, and vascular tissues are clustered around a small pith.

Vessel diameter, vessel frequency, vessel grouping, vessel wall thickness, the presence of
vascular/vasicentric tracheids, and whether helical thickenings in vessel walls or not are crucial parameters in
ecological wood anatomy. In addition, vulnerability, mesomorphy, and xeromorphy values are calculated in
these type of studies (Carlquist and Hoekman, 1985; Carlquist, 1988; Yaman, 2008; Akkemik et al., 2018).
Merttirk (2021) determined 15.9 um for vessel tangential diameter, 20.8 um for vessel radial diameter, and
541 for the number of vessels per mm2. In the present study, while these values were 18.32 um, 24.68 um,
and 581.56 in the coastal dune, they were 17.04 pm, 21.15 um, and 491.67 in the inland, respectively. In
addition, Merttirk (2021) calculated the mesomorphy value of 5.5 for T. polium. In our study, xeromorphy
values of this species were found to be 104.8 and 111.8 in the inland and coastal dune, respectively. Both
mesomorphy and xeromorphy values indicated that T. polium is a xerophytic species. Latewood vessels are
smaller in diameter than earlywood vessels. They are more resistant to embolism. Vascular tracheids in T.
polium wood tend to coexist with vessels in arid habitats and extreme climatic conditions to provide
conductive safety (Mertturk, 2021). According to Baas and Schweingruber (1987), T. polium has semi-ring
to diffuse porous wood. Helical thickenings are present in vessels, and vessels are grouped. Fiber tracheids
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and vasicentric tracheids are absent, however, vascular tracheids are present. In our study, it was determined
that T. polium wood is semi-ring porous, however it changes from semi-ring to diffuse-porous in the basis of
habitats, and vascular tracheids are also present.

Cihan and Akkemik (2013) reported the tangential diameters of earlywood vessels in wood samples from
Phillyrea latifolia L., Myrtus communis L., Spartium junceum L., Laurus nobilis L. and Arbutus andrachne
L. were narrower in the Mediterranean region than that of Black Sea region. Yaman (2009) stated that vessel
tangential diameters in woody plants exposed to marine influences in coastal ecosystems were significantly
narrower, with some exceptions. In this study, there was no significant difference in vessel tangential
diameter of the large class between two different habitats. However, in the coastal dune samples of T.
polium, the vessel tangential and radial diameters in small classes and the radial diameters of vessels in the
large class were wider than the inland samples.

When comparing woody species growing in arid and humid habitats, it is commonly observed that
individuals in arid habitats exhibit narrower vessel diameters and a greater number of vessels per mm?
(Carlquist and Hoekman, 1985; Fahn et al., 1986). Cihan and Akkemik (2013) noted a significant adaptation
within the wood, particularly in the vessel numbers per mm?, indicating an increased vessel frequency in the
Mediterranean region and a decreased frequency in the Black Sea region. Sun and Lin (1997) reported a
decrease in vessel frequency with an increase in soil salinity in the wood of River Mangrove (Aegiceras
corniculatum (L.) Blanco) under varying soil salinity conditions. In this study, the vessel frequency in the
wood of T. polium was 18.28% higher in the coastal dune than in the inland.

Woody perennial plants in arid environments exhibit numerous xeromorphic features (Rudall, 1980). The
xeromorphy ratios of the woody species in the inland and coastal environments ranged from 0.34 to 13.68
and 0.70 to 18.32, respectively (Yaman, 2017). As the xeromorphic ratio of T. polium in the inland was
111.17, it was 116.13 in the coastal dune. Although there was no significant difference, the xeromorphy ratio
was slightly higher (4.46%) in the coastal areas. Xeromorphy values of T. polium are higher than those of
shrubs studied by Yaman (2017) and Cihan and Akkemik (2013). This finding could be attributed to the
characteristic of T. polium as a xerophyte species exhibiting microphyllous semi-shrub morphology.
(Lakusic et al., 2010).

In the transverse sections of T. polium, secretory cavities were detected in the bark of samples in the coastal
dune; however, no secretory cavities were seen in the samples from the inland. The fundamental function of
plant secretory structures is associated with structural and induced defense responses against herbivores and
pathogens (Lange, 2015). These secretory structures, including the secretory cavities, can be found in leaves,
roots, and rhizomes. The secretory cavity in roots or rhizomes could function as reservoirs of volatile oils
released due to the physical injury to these organs. The odor emanating from the volatile oils released from
these secretory cavities due to physical damage can act as a deterrent or poison for insect larvae or other
potential herbivores, similar to the volatile oil cavity in leaves (Pljevljakusi¢ et al., 2012). As far as we know,
although the leaves of T. polium have trichomes and idioblastic secretory cells (Bosabalidis, 2014; JuriSic-
Grubesic, 2007), secretory cavities are absent in its root collar bark. However, the secretory cavities we
detected may be a form of adaptation developed by T. polium to produce secretions using minerals found in
saltwater and dune environments to protect itself against salty conditions, pathogens, and herbivores.
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Oz — Odun Dis1 Orman Uriinleri (ODOU), sagladigi gelir bakimindan kirsal kalkinma igin stratejik bir aragtir. Defne
(Laurus nobilis L.), diinyada ekonomik degeri yiiksek olan bir ODOU’diir. Diinya defne varhgimin %901 Tiirkiye’de
bulunmaktadir. Ulkemizde defne, onemli bir kirsal kalkinma araci haline gelmistir. Kirsalda defne toplayiciligina
yonelik ilgi her gegen giin artmaktadir. Son yillarda iklim degisikligi ve siirdiiriilebilir olmayan diizensiz hasat, defhe
tlrinin devamlihigini sekteye ugratmaktadir. Etkili stratejiler gelistirilmedigi takdirde defne, llkemiz kirsal kalkinma
agisindan Onemini kaybetme tehlikesiyle karsi karsiyadir. Calismada, strdurilebilir defne toplayiciligina yonelik
stratejilerin - gelistirilmesi amaglanmigtir. Caligma, Tiirkiye’de defnenin en ¢ok fretildigi il olan Bartin’da
gerceklestirilmistir. Hedef kitle, kirsalda yasayan ve defne toplayiciligi yapan 18-65 yas arasi orman koylileridir.
Calismada 60 defne toplayicisina anket uygulanmigtir. Anketin birinci bélimunde, katilimcilarin sosyo-demografik
ozelliklerini belirleyen sorular, ikinci bolimiinde ise surdurilebilir defne toplayiciliginda durum analizine yonelik
sorular yer almistir. Analiz asamasinda A’'WOT (AHP+SWOT) Teknigi kullanilmistir. Aragtirma bulgularina gére,
defne toplayiciligi yapanlarm 6nemli bir kismi (%71°1) ilkogretim mezunudur. %12’si gegimini yalmzca defne
hasadindan saglamaktadir. %47’si defne hasadini, tarim ve hayvancikla birlikte yuriitmektedir. A’"WOT sonuglarina
gore; defne toplayiciliginda gucli-zayif yonler sirasiyla bolgede nitelikli defne isleme tesislerinin varligi (%31) ve
defne toplayicilarimin bilgi diizeylerinde yetersizlik (%23) seklindedir. Firsatlar-tehditler tarafinda ise sirasiyla yorede
verimli defne sahalarinin varligi (%26) ve koruma-kullanim dengesi iginde yiritilmeyen defne toplayicilik
faaliyetleri (%20) gelmektedir. Bulgulara gore defne toplayiciliginda temel strateji; defne hasadina yonelik etkin
planlama, defne sahalarini genigletme ve niteligini arttirma, yetistirme-hasat konusunda biling olusturma,
bilgilendirme ve defne islemede katma degeri yiiksek iiretim seklinde siralanabilir.

Anahtar Kelimeler — ODOU, Defne (Laurus nobilis L.) toplayiciligt, karsal kalkinma, GKKV, 4’ WOT Teknigi

Analysis of Laurel Harvesting as a Rural Development Tool

Article History

Received:  26.11.2023
Accepted:  23.02.2024
Published:  29.02.2024

Research Article

1*2Bartin University, Faculty of Forestry, Department of Forest Engineering, Bartin, Tiirkiye

Abstract — Non-Wood Forest Products (NWFPs) play a pivotal role as a strategic tool for rural development,
contributing significantly to income generation. Laurel (Laurus nobilis L.), identified as an NWFP with high economic
value globally, and holds particular importance in Turkey, where it accounts for an astounding 90% of the world’s
laurel production. In the Turkish context, laurel has emerged as a crucial instrument for rural development. The
escalating interest in laurel harvesting within rural areas has been a noteworthy trend, but this enthusiasm is threatened
by challenges such as climate change and unsustainable irregular harvesting practices. Recent years have witnessed
adverse effects on the continuity of the laurel species, emphasizing the urgency of developing effective strategies.
Failure to address these issues puts laurel at risk of losing its significance in the realm of rural development in Turkey.
This study aims to contribute to the sustainable management of laurel resources by developing strategies for
responsible harvesting. The research was conducted in Bartin, the leading province in Turkey for laurel production.
The study focused on forest villagers aged 18-65 living in rural areas actively engaged in laurel harvesting. A
meticulously designed questionnaire, comprising two parts, was administered to 60 laurel harvesters. The first part of
the survey included questions determining the socio-demographic characteristics of the participants, and the second
part included questions regarding the situation analysis in sustainable laurel harvesting. This combined study provides
a comprehensive examination of the economic and ecological aspects of laurel as an NWFP in Turkey. The findings
aim to contribute valuable insights to the scholarly discourse on sustainable forest management, particularly
concerning laurel resources, with the aspiration of publication in a reputable scientific journal. During the analysis
phase, the A’"WOT (AHP+SWOT) technique was employed. According to the research findings, a significant portion
of laurel harvesters (71%) have completed primary education. 12% of them solely rely on laurel harvesting for their
livelihood, while 47% concurrently engage in laurel harvesting along with agriculture and livestock activities. Based
on the A’WOT results, the strengths and weaknesses in laurel harvesting are, respectively, the existence of qualified
laurel processing facilities in the region (31%) and the inadequacy of knowledge levels among laurel harvesters (23%).
On the opportunities-threats side, the presence of productive laurel fields in the region (26%) and the activities of
laurel harvesting that are not conducted within the framework of conservation and sustainable use (20%) are noted.
According to the findings, the primary strategy in laurel harvesting includes effective planning for laurel harvesting,
expanding and enhancing the quality of laurel fields, creating awareness in cultivation and harvesting, providing
information, and promoting high-value-added production in laurel processing.
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1. Giris

Ormanlardan elde edilen odun ve odun digi iirlinlere kisaca orman iriinii denilmektedir. Odun dis1 orman
drinleri (ODOU) ise, “ormanlar ve ormanlarin disindaki agaclardan elde edilen odun disindaki biyolojik
kokenli mallar” olarak tamimlanabilir (FAO, 1995). ODOU, kirsal kalkinmada giderek artan bir ilgi
gormektedir (DPT, 2001). Ciinkii hem planlamacilar hem de ¢evreciler agisindan ODOU, birden fazla isleve
hizmet etmektedir. Ancak son yillarda bu tiirlerin devamlilig1 asir1 bilingsiz toplama ve kullanim nedeniyle
bozulmustur (Dhar ve ark. 2002; Karki 2004; Blanco ve ark. 2005). Defne, tibbi aromatik bitkiler (TAB)
kategorisine ait bir ODOU’diir. TAB, insan ve hayvan sagligini koruyan, hastaliklar1 dnleyen, igerisindeki
etken maddeler ile iyilestirici etkileri olan bitkilerden olusmaktadir (FAO, 1998). ODOU ve TAB iiriinlerine
olan egilim, dogaya ve dogal kaynaklara olan ilgi nedeniyle énem kazanmaktadir. ODOU, yetistiricilik ve
toplayicilik gibi gelir getirici faaliyetler neticesinde kirsal niifusun refahinda da olumlu yonde etkili olmustur.
Son yillarda bu bitkilere olan talebin artmasiyla birlikte, ODOU ticaret hacmi bilyiimekte, iiretime ve
toplayiciliga olan yonelim hiz kazanmaktadir. Sonug olarak, bu bitkilerin dogadan toplama oranlarinda ciddi
bir artig gbzlenmistir (Leakey ve ark., 1996; Okigbo ve ark., 2008; Acibuca ve Budak, 2018).

Tiirkiye i¢in nemli bir ODOU olan defne, aym zamanda diinyada ekonomik degeri ve popiilerligi yiiksek olan
bir bitkidir (Bayan, 2016). Defne bitkisinin dogal olarak yetistigi yer Akdeniz Ulkeleridir. Lauraceae
familyasina ait olan Laurus cinsinde iki tiir bulunmaktadir (Laurus nobilis L. ve Laurus canariensis Willd)
(Hus, 1966; Baytop, 1991; Parlak, 2008). Defne (Laurus nobilis L.), Akdeniz kiy1 seridi iilkeler (Ttirkiye,
Yunanistan, Fransa, ispanya, Portekiz vb.) ile Bati Akdeniz Havzasi iilkelerde (Romanya, Arnavutluk vb.)
yayilis gostermektedir (Sekil 1) (Ayanoglu ve ark., 2010). Ancak diinya defne ihtiyacinin énemli bir kismu,
yaklasik %901 (300 bin ton civari), Tiirkiye’de 150 bin hektarlik bir alanda bulunmaktadir (Akdeniz ve Ege
bolgelerinin algak kesimleri ile Karadeniz bolgesi kiy1 seridi) (Sekil 1), (Davis, 1982; Safak ve Okan, 2004;
UNDP, 2008).

Sekil 1. Defne bitkisinin diinyada ve Tiirkiye’de yayilist

Defne, Tirkiye ekonomisinde biiyiik bir oneme sahiptir. Cogunlukla i¢ pazara ve ihracata yonelik
toplanmaktadir. Defneden ekseriyetle baharat, sabun ve parfiim iiretilmektedir. Ayrica tentiir, ¢ay yapimi ve
aromaterapi gibi bircok amagla da kullanilmaktadir (Baytop, 1991; Bayramoglu, 2007; 2013; Akyol, 2013).

Tiirkiye’de, defnenin en genis yayilima sahip oldugu iller sirasiyla; Adana, Mugla, Mersin, Bursa ve
Kahramanmarag’tir (UNDP, 2008) (Sekil 2a). Ancak, envanteri hazirlanmis bdlgeler arasinda Zonguldak, 101
bin ton ile Tiirkiye defne envanterinin yaklasik 1/3’line sahiptir. Bunu 53 bin ton ile Bursa bdlgesi takip
etmektedir (Sekil 2b), (OGM, 2016a).
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Sekil 2. (a) Turkiye defne alanl; (b) Turkiye defne envanter miktari

1990’lardan sonra dogal iiriinlere yonelik ilgide artis, defnenin de dahil oldugu ODOU kullanim hacmini ve
pazar paym artirmigtir (Bayram ve ark., 2010). Amerika’da ODOU pazar pay1 yillik olarak %20 civarmda
artmaktadir (Chamberlain ve ark., 1998). Diinya pazarlarinda ODOU’lerin pazar degeri, tahmini olarak 14
milyar $ civarindadir. Bu rakamin 6nemli bir kism1 Avrupa ve Asya’da gerceklestirmektedir. Kuzey Amerika
ticaret hacmi ise yaklasik 4 milyar $’dir (CBD, 2001). Giiniimiiz diinya ticaretinde bitkisel ugucu yaglarin
degeri bile 1 milyar $ civarindadir (Sharrock ve ark., 2014).

Tiirkiye defne talebi, 2010 sonras1 donemde 6ncekine gore ii¢ kat artig gostermis (yesil tarali alan), 2017
yilinda 30 bin ton civarina ulagsmistir (Sekil 3a). Orman Genel Miidiirligi (OGM), 30 bin ton defne
tiretiminden yaklagik 525 bin $ tarife bedeli tahsil etmistir (BAKKA, 2020a). Ulusal ve uluslararasi ticarette
defne talebinin artmasi, tedarik siireclerini hizlandirmis ve Tiirkiye ODOU sektorii, yeni girisimcilerle
tanismistir (OGM, 2016a; OGM, 2017a). Tiirkiye defne ihracati, 2005 yilindan itibaren 2017 yilina kadar 3
katindan fazla artmis, 12 milyon $’dan 40 milyon $ iizerine ¢ikmistir (Sekil 3b). 2005 yilinda, defne ihracat
geliri 12 milyon $ iken, 2019 yilinda bu rakam 40 milyon $ yiikkselmistir. Defne ihracatinin 6nemli bir kismi
Cin’e gitmek iizere Vietnam’a yapilmaktadir (Kurt ve ark, 2016a; 2016b). Yan iiriinler de dahil edildiginde,
Turkiye defne ekonomik hacmi 100 milyon $ lizerindedir (OGM, 2016a; OGM, 2017b).

30,000

2004 2006 2008 2010 2 2014 2016 2018

Ihracat
Export

(@) (b)
Sekil 3. (a) Turkiye defne Uretimi (ton), (b) Turkiye defne ithalat ve ihracati ($)

Tiirkiye’de defne bitkisinin kiiltlirii simirli oldugu i¢in iiretimin biiyilk bir kisrm dogadan toplanarak
gerceklestirilmektedir. Bu ¢alismada, dogadan toplanan defne bitkilerinin hasat islemini yapan kisiler
“toplayic1” olarak adlandirilmistir. Defne hasadinda toplayicilar, biiyiik ¢ogunluklar orman kdyliileri ve sinirh
sayida Ozel arazi miitesebbisleridir. Defne, genellikle dallarin kesilmesi yontemiyle toplanmaktadir. Defne,
orman koyliileri i¢in 6nemli bir gelir kaynagidir. Turkiye’de defne iiretimi ve toplayiciliginda ¢aligan orman
koylilerine 115 milyon TL ekonomik katki saglamistir (URL-1, 2020).

Diinya genelinde ve Tiirkiye’de, defne yetistiriciligi ve toplayicihigmma yonelik 6nemli g¢aligmalar
bulunmaktadir. Bu ¢alismalar genellikle mikro anlamada defne yetistiricilerinin ve toplayicilarinin karsilagtig
sorunlara, defne islemesi ve paketlemesi yapan isletmeler ile satisini yapan firmalarin zorluklarina
yogunlagmaktadir. Ayrica bazi calismalar, makro anlamda defne iriinlerinin diinya ve Tiirkiye ekonomisindeki
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yerine ve 6nemine iliskin konular1 ele almaktadir. Gelismekte olan tilkeler incelendiginde, kirsal niifusun ana
gecim kaynag arasinda orman ekosistemlerinin yani ODOU bitkilerinin yer aldig1 goriilmektedir. Chopra’nin
(1997) galismasi, ODOU bitkilerinin Hindistan kirsali olan Raipur bdlgesinde birgok aileye gelir kaynag
oldugunu ortaya koymustur. Yerel halkin toplam gelirinin %40°1n1 bu bitkileri toplama faaliyetinden elde ettigi
ve hatta bu ormanlarda tomruk iiretimi olmasa bile ODOU bitkilerini toplamanin karli bir is oldugu
belirtilmistir. Sher ve ark. (2014) tarafindan gergeklestirilen bir calisma, Pakistan’da ODOU bitkilerinin
neredeyse tamaminin, genellikle toplayicilik konusunda egitim almayan ve ¢ogunlugu kadin ve ¢ocuklardan
olusan kisilerce toplandigini gostermistir. Ayrica, toplanan bitkilerden elde edilen kazangta aracilarin,
toplayicilik yapan orman kdyliilerinden ¢ok daha fazla kazandig1 belirlenmistir. Tiirkiye’de, ODOU tiirlerinin
ekonomik degerini inceleyen bir dizi ¢alisma bulunmaktadir. Polat vd. (2009), defneyaprag1 verimini en iyi
sekilde saglayan yaprak isleme yontemini, defne siirgiinlerinin kag yilda bir kesilmesinin uygun oldugunu ve
bu uygulamalarm ekonomik agidan nasil degerlendirilecegini belirlemistir. Cakmakli (2019), ODOU
bitkilerinin Bartin ekonomisine yilda 16.206.193 TL deger kattigin1 hesaplamis ve bu getirinin 6nemli bir
bolimiiniin (%90’indan fazlasi) defne bitkisinden elde edildigini belirtmistir.

Defne dreticilerinin sosyo-ekonomik &6zelliklerini inceleyen ¢aligmalar, sektordeki 6nemli dinamikleri ortaya
koymaktadir. Bu ¢aligsmalardan elde edilen bulgulara gore, defne isletmeciligi, iiretim yapilan kdylerde giderek
yayginlagmakta ancak tireticiler arasinda defne isleme ve paketleme siirecine iliskin eksiklikler bulunmaktadir.
Defne ekosistemlerinde tahribat devam etmekte olup bu durum, dogal kaynaklarin siirdiiriilebilirligi agisindan
endise yaratmaktadir. Calismalara gore, gelismekte olan {iilkelerde defneyapragi genellikle yerel alicilar
tarafindan aracilara satilmakta, dogrudan kooperatif alimlarinin ise smirli oldugu gozlenmektedir. Ayrica
calismalarda, defne toplayiciligimin ¢ogunlukla ana ge¢im kaynagi olmadigi, ek bir gelir kaynag1 olarak
goriildiigi belirtilmistir. Kirsalda defne hasadi, genellikle diisiik gelir seviyesindeki kesimlerce yapilmaktadir.
Ancak, defne {ireticilerin ve toplayicilarimin onemli bir kisminin defne kiiltiir isletmeciligine olumlu
bakmaktadir. Bu bulgular, Tiirkiye’deki defne sektoriniin karmasikligini ve siirdiiriilebilirligini
degerlendirmek adina 6nemli bir bilgi taban1 sunmaktadir (Bilgin ve ark. 2005; Altunel, 2012, Giil ve Celik,
2016; Durgun ve ark. 2014; Geray ve Safak, 2007; Safak ve Okan, 2004; Karik ve Oztiirk,2009; Basar, 2020;
Korkmaz ve Duman, 2019; Saritas, 2019; Okan ve Kd&se, 2021).

Bazi aragtirmalar, odun dis1 orman {iriinlerinin hem ekonomik hem de ekolojik agidan 6nemli oldugunu ortaya
koymustur. Bu arastirmalarda, iklim degisikligiyle birlikte ODOU bitkilerinin yerel, bolgesel, ulusal ve
uluslararasi ekonomilerde daha fazla yer alacagi ve deger kazanacagi vurgulanmustir. Ayrica, ¢evreye duyarh
gruplarin ekolojik iiriinleri tercih ettigi, ODOU bitkilerine ydnelik sertifikasyon caligmalarinin dnem kazandig
belirtilmigtir (Bardule ve ark., 2020; Floris ve ark., 2020; Hammett ve Chamberlain, 1999). Hatta bu kapsamda
ODOU sertifikasyonu ile dogrudan iliskili {i¢ biiyiik kurulus (FSC, IFOAM ve FLO) bulundugu ifade
edilmistir (Ervin ve Mallet, 2002; EFI, 2008).

Aslinda son yillarda diinyada ve Tiirkiye’de defne Uriinlerine yonelik olusan talep, defne tiiriiniin devamliligi
acisindan énemli bir sorundur. Bu sorunlardan belki de en énemlisi, diinyada defne Griinlerinde goriilen hizl
talep artig1 ile beraber ekonomik getirisinden dolayr strdirilebilir olmayan dizensiz toplayicilik
faaliyetleridir. Bu arastirmada, kirsal kalkinma araci olarak defne toplayiciliginin mevcut durumu analiz
edilmis ve siirdiiriilebilir defne toplayiciligina katki saglayacak stratejiler gelistirilmistir.

2. Materyal ve Yontem

Tiirkiye nin Bat1 Karadeniz Bolgesi’nde bulunan Bartin, defne liretimi bakimindan zengin bir bolgedir. Bartin,
Tirkiye’de 2019 yilinda defnenin en ¢ok iiretildigi il konumundadir. 2012 yilinda Bartin genelinde 140 ton
defne {iiretimi gergeklesirken, 2019 yilinda bu deger 10.000 ton iizerinde ger¢eklesmistir. Giinlimiizde,
Tirkiye’de satilan defnenin yaklasik 1/3’{ Bartin’dan saglanmaktadir (BAKKA, 2020a; URL-2, 2023). Bu
verilere gore aslinda Tiirkiye defne miktarinin ¢ok az bir kismina sahip olan Bartin, Tiirkiye satig rakaminda
onemli bir yere gelmistir. Bunun nedeni olarak; Bartin Amenajman Planlarinda defne iiretimin sahalarinin yer
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almas, ilgili orman isletme miidiirliigiiniin ODOU satis1 konusundaki istegi, organizasyon becerisi ile bolgede
iilkenin en biiyiik defne isleme ve paketleme {initesine sahip tesislerin varlig1 gosterilebilir. Sahip oldugu bu
Ozelliklerden dolay1 Bartin, ¢aligma alami olarak segilmigtir. Calisma alan1 ve Zonguldak Orman Bdlge
Mudirliigi defne yayilis alan1 Sekil 4°de gosterilmistir.

/

Zonguldak Orman Bolge Midurlugt /

DEFNE YAYILIS ALANI

Sekil 4. Caligma alan1 ve Zonguldak Orman Bolge Miidiirliigii defne yayilis alant

Kastamonu, Karabiik, Zonguldak illeri ve kuzeyinde Karadeniz ile komsu olan Bartin’da 4 ilge ve 265 koy
bulunmaktadir. Yiizolgiimii 2.143 km? olan bu ilin %46’s1 (98.578 ha) orman alam ile kaplhdir. Yalanci
makiden dolay1 denizin hemen kiyisinda yetisen defne, denize bakan yamaclarda 100 metre rakimlara kadar
yetisebilmektedir (Giiler, 2006; Diizenli ve Karadmerlioglu, 2012). Bu nedenle 59 km sahil seridi olan
Bartin’da, defne yayilis sahalarina sahip 50’den fazla koy bulunmaktadir. Bartin defne sahasi toplam1 17.081
ha’dir. Yorede yayilis gosteren defne igin 122.103 ton dalli defne envanteri yapilmistir. Bolgede defne yayilis
sahalariin ormanlik alana oran1 ise %2,8’dir (BAKKA, 2018; ZOBM, 2022).

Bartin il niifusu 198.249 olup il genelindeki niifus artis orani iSe %o-3,8 ile negatif bir degere sahiptir. Tiirkiye
yillik niifus artis hizi1 %013,9’dur (TUIK, 2019). Tiirkiye’de kisi bast ortalama gelir 11.014 $/kisi/y1l iken,
Bartin’da 5.944 $/kisi/yi1l’dir. Kisi bagina diisen yillik gelir siralamasinda Bartin, 81 il i¢inde 73. siradadir
(TUIK, 2017). Bartin kdy say1s1 265 olup 112.881 kisi burada yasamaktadir. Bartin k&y niifus oran1 %59,2”dir.
Bartin, kdy niifus orani en yiiksek olan illerden biridir. Bartin kdylerinin %98,5°1 (261 adet) orman kdyiidiir
(BOIM, 2018). Dolayistyla Bartin, ODOU yetistiriciligi ve toplayiciligi acisindan yiiksek bir potansiyele
sahiptir

Caligmanin birincil verileri, Bartin yoresinde defne toplayiciligi yapan orman koyliileriyle yapilan anket
uygulamasi sonucu elde edilmistir. Ayrica ¢alismada bir¢ok kurum ve kurulus kayitlarindan ve yaymlarindan
elde edilen ikincil veriler kullanilmistir. Aragtirma yontemi olarak elde edilen verilerin analizini saglamak ve
aragtirmanin hedeflerine ulagsmak i¢in etkili bir strateji degerlendirme yontemi olan A’WOT teknigi tercih
edilmis ve bu yonteme uygun anket formlar1 hazirlanmistir.

2.1 A’WOT Teknigi

Caligmada, ¢ok kriterli karar verme (CKKYV) yontemlerinden olan A’WOT Teknigi (SWOT Analizi ve
Analitik Hiyerarsi Prosesi (AHP) birlikteligi) kullanilmistir. SWOT analizi tek basina kullanildiginda, bir
organizasyonun stratejisinin belirlenmesinde dikkate alinan igsel ve digsal faktorler genellikle belirsiz ve alinan
kararlar siibjektiftir. Bu nedenle, SWOT 06l¢iim ve degerlendirmelerinde eksik olan yonler, AHP kullanilarak
giderilir. Bu sayede, SWOT gruplar ve faktorleri 6lgiilebilir, 6ncelikler sayisal olarak belirlenir.

Giiglii yonler, zayif yonler, firsatlar ve tehditlerin bir bilesimi olan SWOT Analizi, stratejik karar verme
durumlarinda, i¢ ve dis ¢evrenin analizinde yaygin olarak kullanilmaktadir (Wheelen ve Hunger, 1995; Hill ve
Westbrook, 1997). Organizasyonun gelecegi i¢in onemli olan i¢ ve dig faktorlere stratejik faktorler denir.
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SWOT Analizinde amag, i¢ ve dis faktorler arasinda uyum saglayan stratejileri gelistirmektir. Ayrica, SWOT
ile alternatif stratejiler de belirlenebilir (McDonald, 1993). SWOT Analizi, ¢ogu kez tek basina stratejik karar
vermede yetersizdir. Aslinda kararlar, genellikle faktorleri belirleme ve anlama seviyesinde kalir. Ayrica,
SWOT faktorlerinin her birine yonelik ifadeler genel kalmaktadir (Hill ve Westbrook, 1997). SWOT Analizi,
faktorlerin analitik olarak belirlenmesine yonelik kararlarnn icermedigi gibi faktorlere gore karar
alternatiflerinin degerlendirilmesine yonelik araglar1 da icermez. Bu nedenle sadece i¢ ve dis etkenlerin
listelendigi bir kalitatif inceleme araci olarak nitelendirilir. SWOT Analizinin genel yapisi Tablo 1°de
verilmistir.

Tablo 1

SWOT Analizinin yapist
SWOT ANALIZI
Pozitif Faktorler Negatif Faktorler
Gucla Yonler 4= Igsel Faktorler —) Zayif Yonler
Firsatlar = Digsal Faktorler —) Tehditler

Objektif (kantitatif) kararlar verebilmek i¢cin SWOT Analizi ile birlikte bagska metotlar da kullanilabilir.
Bunlardan biri de AHP’dir. SWOT c¢ercevesinde AHP’nin (Saaty, 1980) kullanilmasi, SWOT faktérlerini
sistematik olarak degerlendirmek ve onlart 6nceliklendirmek amacim tasir (Kurttila ve ark., 2000). AHP,
SWOT analizine analitik bir yaklasim getirerek faktorleri agirliklarina gére karsilastirma yaparak analiz eder.
Bu sekilde SWOT Analizi, daha objektif ve analitik bir bi¢imde uygulanabilir. AHP ve SWOT birlikteligi
“A’WOT Teknigi” olarak adlandirilir. A’WOT, karsilastirmalar yapildiktan sonra karar verme durumu
hakkinda niceliksel bilgiler elde etmeyi saglar (Kurttila ve ark., 2000). Ayrica, A’WOT kullanimi, her bir
SWOT grubuna ve faktoriine gore alternatif secimlerin degerlendirilmesini olanakli kilar (Pesonen ve ark.,
2000). A’WOT ile farkli SWOT gruplarinin 6nem sirasi belirlendiginde, alternatifler stratejik se¢im durumuna
gore dnceliklendirilebilir.

A’WOT, birgok alanda uygulanabilir. Ozellikle orman kaynaklarinin yénetimi alaninda kullamldig: galismalar
bulunmaktadir (Leskinen ve Kangas, 1998; Kurttila ve ark., 2000; Leskinen, 2000; Pesonen ve ark., 2001a;
Pesonen ve ark., 2001b; Kajanus ve ark., 2004; Leskinen ve ark., 2008; Masozera ve ark., 2006; Y1ilmaz, 2007,
Gilingor, 2011; Giingér ve Sen, 2018).

Calismada A’WOT teknigi, defne toplayicilarinin mevcut durumunu ortaya koyma ve sirdurilebilir defne
toplayiciligina yonelik stratejilerin gelistirilmesi asamasinda kullanilmistir. Bu teknikte, SWOT ile defne
toplayicilarinin mevcut yapisi incelerek temel bir yapi saglanmis; AHP ile de SWOT faktorlerinin daha analitik
bir sekilde degerlendirilebilmesine olanak saglamistir. Hesaplanan her bir SWOT grubu ve faktorlerinin
agirliklar1 ise bir sonraki adimda gelistirilecek olan A’WOT hesaplamalarinda stratejilerin  temelini
olusturmustur.

2.2 Anket formlarmin hazirlanmasi ve uygulanmasi

Tirkiye’de defne, genellikle ormanlardan toplanan ODOU olarak énemli bir yer tutmaktadir. Bu ¢alismada
ODOU pazarlama zincirinin ilk asamasini olusturan toplayicilar ile anket yapilmustir. Bartin, defne
toplayiciligi agisindan Tiirkiye’de ilk siralarda yer almaktadir. Bartin’in sahil seridi, defnenin yogun olarak
bulundugu yerlerdir. Bu nedenle ¢alismada hedef kitle olarak, Bartin Merkez ilgcede, defne agisindan zengin 8
kdyde (Arnoni, Gozpiar, Giizelcehisar, Hatipler, Karapinar, Karasu, Kizilelma, Sarayli) yasayan ve defne
toplayiciligi yapan kisiler belirlenmistir.
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Katilimcilara uygulanan anket; A’WOT Tekniginin yapilmasina olanak saglayacak sekilde iki boliimde
hazirlanmistir. Tk boliim, cinsiyet, egitim seviyesi, meslek ve gelir hakkinda bir takim sosyo-ekonomik
sorular1 igerecek sekilde hazirlanmustir. Ikinci béliimde ise A"WOT (AHP+SWOT) teknigine uygun sorular
karsilastirmali olarak yer almaktadir. Analizler i¢in, SPSS 21.0 paket programi kullanilmis, elde edilen
sonuglar yorumlanmustir.

Gergeklestirilen anketler, yiiz yilize goriisme usuliiyle yerinde uygulanmistir. Anket uygulanan katilimci sayisi,
Denklem 3.1°de verilen esitlige gore belirlenmistir (Daniel, 1999).

2

n—_ NZ°Pg 3.1)
d*(N -1)Z*pg

Burada

n : Orneklem bityiikligii,

Z : Bir giiven diizeyi i¢in Z istatistigi. Giliven diizeyi (2,575),

N . 18 yas ve iizeri niifus biyiikliigii (90 kisi),

p - Olgiilmek istenen boyutun ana grup igerisinde bulunma olasilig1 (bu calismanin ¢ok amacli olmasi

nedeniyle %50 alinmistir),

q : Z!..-p,

d : Ornekleme hatas1 %10 (0,1) olarak kabul edilir.

Yapilan hesaplamalar sonucunda en az 59 kisi ile A’WOT teknigi kapsaminda anket yapilmasi gerektigi
belirlenmistir. Calismada toplamda 60 kisi ile anket uygulamasi gergeklestirilmistir.

3. Bulgular ve Tartisma

3.1. Defneyaprag Toplayicilarimin Sosyo-Ekonomik Ozellikleri

Defne toplayicilarina ait sosyo-ekonomik Ozellikler Tablo 2’de verilmistir. Buna gore, goriisiilen defne
toplayicilarinin %47’sinin kadin, %71 inin ilk6gretim mezunu, yas ortalamasi 51, deneyim ortalamasi 10,21
yil’dir. Meslek agisindan bakildiginda gecimini yalnizca defne toplayiciligindan saglayanlarin orani %12 olup
%47’si ayn1 zamanda tarimla ve hayvancilikla ugragmaktadir. Defne toplayiciligi isinde yer alan katilimeilarin
%91’i 1.000 $/y1l altinda bir gelir ile ¢alismaktadir. Defne hasadi, tarim ve hayvanciligi birlikte yapanlarin
%88’1 ise 3.000 $/y1l altinda bir gelire sahiptir.

Gelismekte olan iilkelerde ODOU, pek ok aile i¢in dnemli bir gelir kaynag olup, yerel halkin gelirinin dnemli
bir kismu bu bitkilerin toplanmasi isinden elde edilmektedir (Chopra, 1997). ODOU, ¢ogu gelismekte olan
ulkede toplayicilik konusunda egitimli olmayan, ¢ogunlugu kadin ve ¢ocuklardan olusan bir grup tarafindan
toplanmaktadir (Sher ve ark., 2014). Ayrica, toplanan bitkilerin biiylik bir boliimii aracilara satilmaktadir. Bu
nedenle aracilarin elde ettigi kazang, toplayicilara gore oldukga yiiksektir. Yani diinyanin birgok bolgesinde,
ODOU gelirleri adil bir sekilde dagitilmamaktadr.

Tablo 2

Arastirma bolgesindeki defne toplayicilarinin sosyo-ekonomik 6zellikleri

Cinsiyet Siklik Oran (%)

Kadin 28 47,00

Erkek 32 53,00
Toplam 60 100

Egitim Seviyesi Siklik Oran (%)

Hkégrenim 42 71,00

Lise 12 20,00

Universite ve Lisansustil 6 9,00
Toplam 60 100.00

125



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 119-136

Tablo 2
Arastirma bolgesindeki defne toplayicilarinin sosyo-ekonomik 6zellikleri (devam ediyor)
Yas ve Deneyim Siklik Oran (%)
Yas Ortalamasi 51,13
Deneyim Ortalamasi (y1l) 10,22
Meslek Siklik Oran (%)
Asil Meslek: Defne Toplayiciligi 7 12,00
Asil Meslek: Defne Toplayiciligi + Tarim + Hayvancilik 29 47,00
Tali Meslek: Defne Toplayiciligi, Asil Meslek: Diger 24 41,00
Toplam 60 100.00
Defne Toplayiciligi Geliri ($/y1l) Siklik Oran (%)
<1.000 $/y1l 55 91,00
1.000<$/y11<3.000 4 6,00
>3.000 $/y1l 2 3,00
Toplam 60 100.00
Defne Toplayiciligi, Tarim ve Hayvancilik Geliri ($/y1l) Siklik Oran (%)
<2.000 $/y1l 49 82,00
2.000<$/y11<3.000 4 6,00
>3.000 $/y1l 7 11,00
Toplam 60 100.00
3.2. A’WOT Bulgulan

Anketlerin degerlendirme sonuglar1 Tablo 3’de verilmistir. Burada mevcut yapt SWOT ile analiz edilmis,
akabinde SWOT gruplar ve faktorler A’WOT Teknigi kapsaminda AHP ile dnceliklendirilmistir. Boylece
Bartin yoresinde defne toplayicilarinin mevcut durumu analiz edilerek etkin stratejiler gelistirilmistir.

Tablo 3
A’WOT sonuglarina gore SWOT gruplarinin ve faktorlerinin tutarlilik oranlar1 ve dncelikleri
SWOT Grup SWOT Cons.  Grup Ici Tim Gruplarda
Gruplari Onceligi  Faktorleri Oranm1  Oncelik Oncelik
Guglu Yonler 0.330 S1. Bartin’in defnenin 6nemli bir ODOU olmasi 0,111 0,037
S2. Yorede defne isleme tesislerinin varlig 0,229 0,076
S3. Defne hasadinda Bartin’1n, Tiirkiye’de ilk siralarda yer 0,182 0,060
almasi
S4. Bélgede ODOU sektériiniin devlet politikasiyla 0.093 0,176 0,058
glclendirilmesi
S5. Defne verimi agisindan, yore iklim ve toprak 0,096 0,032
kosullarmin uygunlugu,
S6. Bolgede defne uretimine yonelik nitelikli Ar-Ge 0,051 0,017
arastirmalarin ve teknolojik altyapinin varligt
S7. Yorede dogal yontemlerle defne toplamanin yapiliyor 0,033 0,011
olmasi
S8. Isgiicli agisindan Bartin’da kirsal niifusun yogun olmasi 0,122 0,040
Zayif Yonler 0.180 W1. Defne toplayicilarinin bilgi diizeylerinde yetersizlik 0,192 0,035
W2, Uriiniin pazarlamasim saglayacak sirketlerin ve 0,176 0,032
kooperatiflerin yetersizligi 0.091
W3. Kirsal kesimden disa gogiin artan oraninda devam 0,165 0,030
etmesi
W4. ODOU konusunda yére halkinin yeterince bilgi sahibi 0,153 0,028
olmamasi,
WS5. Defnede piyasa fiyatini belirleyen aktorlerin 0,078 0,014
tekellesmesi
W6. Yore halkinin defne toplayiciligini ek gelir olarak 0,059 0,011
gormesi
W7. Girisimcilik kiiltiiriiniin zayif olmasi, yasl niifus 0,105 0,019
W8. Defne’ye yonelik sertifikasyon sisteminin olmamasi, 0,072 0,013

kalite bilincinin ve standartlarin yakalanamamast
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Tablo 3
A’WOT sonuglaria gore SWOT gruplarinin ve faktorlerinin tutarlilik oranlar1 ve dncelikleri (devam ediyor)
SWOT Grup SWOT Faktorleri Cons.  Grup Ici Tum Gruplarda
Gruplar Onceligi Oran1  Oncelik Oncelik
Firsatlar 0.318 OL1. Nitelikli triin talep eden Vietnam, ABD, Polonya ve 0,143 0,045
Ispanya gibi katma degerli pazarlara ulasabilme imkani
02. Artan ulagim imkanlari; Uluslararasi Filyos Limani, 0,042 0,013
Demiryolu hatti, karayollar: yatirimlar:
03. Yorede verimli defne sahalarinin varlig 0,214 0,068
04. Bartin’1n biiyiik pazarlara (Istanbul, Ankara vb.) yakin 0.071 0,203 0,065
olmasi
05. Defne ihracatinda Bartin ili payinin giderek artmasi 0,072 0,023
06. Defne’de cografi isaret ve markalagma ¢aligmalart 0,088 0,028
O7. Defnenin tiirev iiriinlere doniistiiriilebilme potansiyeli 0,155 0,049
08. OGM nin ODOU politikalarmdaki olumlu gelismeler 0,083 0,026
Tehditler 0.172 T1. iklim degisikligi, bdlgede yangin, sel, kuraklik, don 0,125 0,022
oranlarinda artig
T2. Koruma-kullanim dengesi i¢inde yiiriitiilmeyen 0,177 0,030
toplayicilik faaliyetleri
T3. Biiyiiksehirlere yapilan go¢ artisinda hizlanma ve kirsal 0,122 0,021
nufusta azalma
T4. Kirsal kalkinmada ODOU ve 6zellikle defnenin 0.074 0,112 0,019
6neminin yeterince kavranamamasi
T5. Turkiye’de defne Urlnlerine yonelik pazarlama 0,113 0,019
kanallarinda darbogazlar
T6. Defne toplayiciliginda kooperatiflesmenin 0,095 0,016
saglanamamast
T7. Defne toplamada kayit digt yapilasma 0,115 0,020
T8. Defne yetistiriciligi ve toplayiciligi konusunda 0,141 0,024

uluslararasi igbirliklerinin azlig1

Tablo 3 incelendiginde, SWOT grubunda en yiiksek degeri 0,330 ile “gii¢lii yonler” almistir. Bunu 0,318 ile
“firsatlar” takip etmistir. Ugiincii sirada 0,180 ile “zayif yonler” ve son sirada 0,172 ile “tehditler” gelmektedir.
Bu sonuglara gore; defne tiirliniin devamliligi a¢isindan defne toplama stratejilerinde giiglii yonleri ve firsatlar
One ¢ikaran, zayif yonleri ve tehditleri telefi eden bir yapinin benimsenmesi gerekmektedir.

SWOT alt faktorleri agisindan bir degerlendirme yapilacak olursa; en yiiksek puani giiglii yonler grubunda
0,229 ile “S2” alt faktdrii almustir (toplam ortalamada 0,076). ikinci en yiiksek puani firsatlar grubunda 0,214
ile “O3” alt faktorii (toplam ortalamada 0,068) almustir. Ugiincii sirada 0,192 ile zayif yonler grubundan “W1”
(toplam ortalamada 0,035) ve dordiincii sirada tehditler grubundan 0,177 ile “T2” (toplam ortalamada 0,030)
gelmektedir. SWOT gruplar ve alt faktdrlerinin grafik olarak gosterimi Sekil 5°de verilmistir.
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Sekil 5. A’WOT uygulamasinda SWOT gruplari ve alt faktorlerinin goreceli dnemi

3.3. Tartisma

Bartin yoresinde siirdiiriilebilir kirsal kalkinma i¢in defne toplayiciligi 6nemli bir stratejidir. Calisma
kapsaminda bu stratejinin etkin bir sekilde olusturulmasi amacglanmistir. Bunun igin Bartin’da defne
toplayiciliginin giiglii-zayif yonleri ile firsatlar ve tehditler degerlendirilmistir. Elde edilen A’WOT bulgularina
gore gliglii yanlar1 ve firsatlar1 6ne ¢ikaran, buna karsin zayifliklar1 ve tehditleri bertaraf eden stratejilerin
benimsenmesi uygun olacaktir. Calisma kapsaminda gelistirilen temel stratejiler basliklar halinde asagida
verilmistir.

Temel Strateji-1: Defne toplayicilarina ve diger ilgili paydaslara, defne tiiriiniin 6zellikleri, yetistirilmesi,
toplanmas1 vb. konularinda bilgi eksikligini gidermeye yonelik egitim programlart hazirlanmalidir. Bu
kapsamda akademisyenlerin ve kamu gorevlilerinden destek alinmalidir. Tiirkiye’de defne yetistirilmesine
ve toplanmasina yonelik bagta OGM olmak {izere ¢esitli kurum ve kuruluslarca atilan énemli adimlar
vardir. Bu adimlar arttirilmalidir. Defne toplayiciliginda kurumsal bir yapi i¢in, yorede ve hatta Tiirkiye
genelinde kooperatifcilik calismalar1 hizlandirilmalidir.

Temel Strateji-2: Yoredeki defne Uretim sahalari arttirilmali ve daha verimli hale getirilmelidir. Son
yillardaki diizensiz toplayicilik defne tiiriintin verimi ve devamlilig1 agisindan sorun olusturmaktadir. Defne
tiiriiniin varligin1 garantilemek i¢in verim arttirict uygulamalar ile daha fazla sahada defne yetistirilmesi
gerekmektedir. Bu nedenle defne agaclandirmalari ulusal ve uluslararasi fonlarla desteklenmeli, hazine

arazileri ve orman i¢i sahalar defne agaclandirmalarina yonelik uzun dénemli kiralamalar ile orman
kdylulerine tahsis edilmelidir.

Temel Strateji-3: Bartin yoresindeki nitelikli defne isleme ve paketleme tesisleri hem say1 hem de kapasite
bakimindan attiritlmalidir. Bunun i¢in TOBB, Sanayi ve Teknoloji Bakanligi, Ticaret Bakanligi, kalkinma
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ajanlar1 (BAKKA, BAKA, KUZKA, OKA) fizibilite ¢alismalar1 ile konuya yonelik gergeklestirilen
bilimsel ¢alisma sonuglar1 dikkate alinmalidir. Diger yandan Bartin, Tiirkiye’de defne bitkisinin en ¢ok
iiretildigi, toplandigi il konumundadir. Tiirkiye defne miktarinin yaklasik 1/100’iine sahip Bartin’da, satilan
defnenin 1/3’ii toplanmaktadir (BAKKA, 2020a). Bu yap1, yoredeki isleme ve paketleme tesislerinin
girdilerini olusturan defne hammaddesinin teminatidir.

- Temel Strateji-4: Defne sahalarina yonelik hazirlanan 0Oretim planlari esnek olmalidir. Hazirlanan
amenajman planlarinda, defne {iretim sahalar1 revize edilmeli, plan hazirlik asamasinda katilimcilik,
uygulama asamasinda koruma-kullanim dengesi bir ilke olarak benimsenmelidir. Defne tiiriiniin
devamlilig1 igin ilgili planlarda yetistiricilik ve toplayicilik kavramlari isler hale getirilmelidir.

Caligma kapsaminda elde edilen bulgular ve gelistirilen stratejiler, birgok mikro ve makro ¢alisma sonucu ile

paralellik gostermektedir. Keza mikro anlamada gergeklestirilen caligmalarda, defne yetistiricilerinin ve

toplayicilarinin karsilastigi sorunlar ile defne islemesi, paketlemesi ve satisi yapan firmalarin karsilastig
pazarlama problemleri incelenmistir. Makro anlamda gergeklestirilen ¢aligmalarda, defne Griinlerinin diinya
ekonomisindeki yerine ve 6nemine iliskin konular ele almmustir. Bu durumda diinyada ODOU’nin hem
ckonomik hem de ekolojik agidan énemli oldugu, iklim degisikligiyle birlikte ODOU’nin yerel, bolgesel,
ulusal ve uluslararas1 ekonomilerde daha fazla yer alacagi, deger kazanacagi, hatta ¢evreye duyarl gruplar
ekolojik {iriinleri tercih ettigi icin ODOU’ne yénelik sertifikasyon calismalarinin énem kazandig ifade
edilebilir (Bardule ve ark., 2020; Floris ve ark., 2020; Hammett ve Chamberlain, 1999; Ervin ve Mallet, 2002;
EFI, 2008).

A’WOT bulgular1, Bartin defne toplayiciligina yonelik tespitler sunmaktadir. Keza Bartin, ODOU iiretimi
6zellikle de defne toplayiciligi agisindan 6nemlidir. Tiirkiye’de kirsal/kentli niifus oran1 bakimindan kirsal
niifusu daha fazla olan sayili illerden biri Bartin’dir (kirsal niifus oran1 %54,2) (TUIK, 2022). Bu koyler
genellikle ormanla i¢ ice bir yasam siirmekte olup, ODOU bitkilerinden elde edilen iiriinleri tiiketim ve gelir
amaciyla kullanmaktadir. Bartin’da son yillarda, il merkezine ve biiyiiksehirlere yonelik go¢ egilimi artis
gostermektedir (TUIK, 2018). Gogii tersine ¢evirebilmek i¢in dezavantajli bireyler olarak adlandirilan ve yillik
gelir dlizeyi Ulke ortalamasinin altinda olan orman koyliilerine gelir imkéanlar1 olusturulmalidir. Bu bilgilerden
hareketle, yiizol¢iimiiniin dnemli bir kismi orman alani ile kapli Bartin’da (BOIM, 2018) defne toplayiciligs,
dikkate alinmas1 gereken 6nemli bir kirsal kalkinma stratejisidir.

A’WOT sonuglari, defne toplayiciligi hususunda bilgi seviyesi diisiikliigiinii isaret etmektedir. Bu durum,
anket sonuglarina da yansimistir. Bilgi seviyesi diigiikliigii, yoredeki defne varliginin siirdiiriilebilirligine zarar
vermektedir. Sirdirllebilirlikten uzak olan bu anlayisin devam etmesi durumunda, uzun vadede yo6redeki
defne sahalarinin tahribat1 artarak devam edecektir. Bu nedenle yorede defne toplayicilarina yonelik egitim
faaliyetlerine dnem verilmelidir.

A’WOT bulgular rehabilitasyon ¢aligmalarinin 6nemine vurgu yapmaktadir. Defne sahalarinda rehabilitasyon
faaliyetleri gerceklestirilmelidir. Bu asamada orman isletme miidiirliikleri etkin gdérev almalidir. Aslinda
amenajman planlarinda, defne envanterine yer veren ¢ok az Orman Isletme Miidiirliigii (OIM) bulunmaktadir.
Bunlardan biri de Bartin OIM’dir. Ancak ilgili planlarin daha detayl bir sekilde, katilimcilik ilkesi geregince
orman kdyliilerinin goriisleri de dikkate almarak hazirlanmasi gerekmektedir. Hatta bu planlarin uygulanmasi
asamasinda bir fiil yore halkinin aktif katilimina yer verilmelidir. Diger yandan ilgili planlarin Tiirkiye’de
defne yetistirme ve toplamaya elverisli diger bolgelerinde de hazirlanmasi1 gerekmektedir.

Caligma bulgulari, defne pazarlama kanallarinda yasanan darbogazlara yonelik tespitler sunmaktadir. Bartin
ekonomisi, defneden daha fazla yararlanabilmek igin uluslararasi pazarlama aginin etkili bir sekilde
kullanmalidir. Ayrica, defne sahalarinin genisletilmesi i¢in kamu ve 6zel agaglandirma faaliyetlerine agirlik
verilmelidir. Aga¢landirmalar i¢in verilecek desteklerler hakkinda bilgilendirme toplantilari diizenlenmelidir.

A’WOT bulgulari, defne toplayiciligmin kirsal kalkinma i¢in 6nemli olduguna vurgu yapmaktadir.
Gelismekte olan iilkelerde, kirsal niifusun ana gegim kaynag1 arasinda orman ekosistemleri yani ODOU yer
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almaktadir. ODOU, Hindistan kirsalinda bircok aileye gecim kaynagi olmaktadir. Pakistan’da ODOU,
toplayicilik konusunda egitim almayan, kadin ve ¢ocuklardan olusan kisilerce toplanmaktadir. Bu Ulkelerde
aracilar, toplayicilik yapan orman koyliilerinden daha fazla kazanmaktadir (Chopra, 1997; Sher ve ark., 2014).

A’WOT sonuglarina gére, ODOU igin iiretim siirdiiriilebilirliginin saglanmasi ve iiriin kalitesinin giivence
altina alinmas1 énemlidir. ODOU bitkilerinin kiiresel pazarda rekabetci bir rol oynamasi icin sektdrii iceren
esnek ve yenilik¢i bir deger zinciri, hatta bir sertifikasyon sistemi olusturulmalidir. Degisen piyasa taleplerine
hizl1 bir sekilde cevap verebilmek icin, soz konusu zincirde etkili bir iletisim ag1 kurulmasi da énemlidir
(Walter ve ark., 2003; Hishe ve ark., 2016).

Tirkiye’de defne toplayiciligi basta olmak tizere defne iretimine, dagitimina ve pazarlanmasina yonelik
orgiitler sayica ve nitelik bakimindan arttirilmalidir. Bu sayede defne sektoriinde daha saglikli ve siirdiiriilebilir
bir yapmin olusturulmas: saglanacaktir. Son yillarda OGM politikalarinda goriilen olumlu gelismeler ile
birlikte defne yore halki i¢in dnemli gelir kaynagi olmustur. Keza Bartin ilinin ODOU potansiyeline yonelik
caligmalarda (Cakmakli, 2019; Duymus, 2019; Dogan, 2020) da defnenin toplanmasi ve islenmesi
asamalarinin bolge halki igin yeni istihdam sahalar1 olusturdugu ifade edilmistir. Yine Tiirkiye hattina yapilan
Kalkinma Ajanslarmin birgogu da ODOU ve ozellikle de defneye yonelik fizibilite g¢aligmalart
gergeklestirmislerdir (BAKKA, 2018; 2020a; 2020b; KUZKA, 2020; OKA, 2021; BAKA, 2022).

Calisma bulgularina goére, bolgede Urln toplama ve pazarlamasimi saglayacak sirketler ve kooperatifler
yetersizdir. Turkiye’de defne dreticilerinin sosyo-ekonomik &zelliklerini inceleyen caligmalarda, defne
isletmeciliginin tiretim yapilan bolgelerde giderek yayginlastigi, buna karsin ireticiler arasinda defne isleme
ve paketleme siirecine iligkin eksiklikler bulundugu ifade edilmektedir. Defne ekosistemlerinde tahribat devam
etmekte olup bu durum, dogal kaynaklarin siirdiiriilebilirligi agisindan endise yaratmaktadir. Caligmalara gore
defne, genellikle yerel alicilar tarafindan aracilara satilmakta, dogrudan kooperatif alimlarinin ise sinirli oldugu
gozlenmektedir. Ayrica galismalarda, defne toplayiciliginin ¢ogunlukla ana ge¢im kaynagi olmadig, ek bir
gelir kaynagi olarak goriildiigii belirtilmistir. Koylerde defne toplayiciligi, genellikle diisiik gelir seviyesindeki
kesimlerce yapilmaktadir. Ancak defne toplayicilarinin 6nemli bir kismi, defne kiiltiir isletmeciligine olumlu
bakmaktadir. Arastirmalar, Tiirkiye’deki defne sektdriiniin  karmasikligimi  ve  siirdiiriilebilirligini
degerlendirmek adina 6énemli bir bilgi taban1 sunmaktadir (Bilgin ve ark. 2005; Altunel, 2012, Gl ve Celik,
2016; Durgun ve ark. 2014; Geray ve Safak, 2007; Safak ve Okan, 2004; Karik ve Oztiirk,2009; Basar, 2020;
Korkmaz ve Duman, 2019; Saritas, 2019; Okan ve Kdose, 2021).

Diinyada defneye yonelik talep her yil artmaktadir. Orman koylisiiniin gelirini arttirmak ayni zamanda
ormanlar iizerindeki baskiy1 azaltmak icin siirdiiriilebilir defne yetistiriciligi, 6nemli stratejilerden biridir.
Tiirkiye, ODOU ihracatinin %24’e yakini defneden saglamaktadir. Yorede defne toplayiciligs, islemesi ve
ticareti artis egilimdedir (BAKKA, 2018). Defne biiyiik oranda orman kdyliileri tarafindan toplanmaktadir
(BAKKA, 2020a; BAKA, 2020). Ancak bu yap1 siirdiiriilebilir olmadig1 i¢in defne isleme ve paketleme
tesisleri hammadde eksikligi ¢ekmektedir. Bu nedenle yilin bazi donemlerinde tam kapasite ¢calisamamaktadir
(BAKKA, 2020b). Kurallara uygun olmayan defne kesimi ve toplayiciligi agaclarda verim diisiikliigiine neden
olmaktadir (KUZKA, 2020). Dolayisiyla defneye yonelik amenajman planlarinda belirlenen rehabilitasyon
calismalar1 sekteye ugramaktadir (BAKA, 2022; OKA, 2021). Veriler incelendiginde, Tiirkiye’nin defne
ihracati 6zellikle 2007 yilindan itibaren artig egilimindedir. Ayrica defneyapragi disinda olan ve katma degeri
yiiksek olan diger defne iiriinleri kalite ve miktar bakimindan arttirildiginda, Tiirkiye ODOU pazarinda daha
fazla soz sahibi olacaktir.

Tirkiye’de ODOU ekonomik degerini inceleyen galigmalar attiriimalidir. ODOU tiirlerinin ekonomik degerini
inceleyen bir ¢alismada, kesim siiresi, sekli ve yaprak isleme yontemi belirlenmistir (Polat vd., 2009). Bir
bagka calismada defnenin Bartin yore ekonomisine yaptigi katki saptanmistir (Cakmakli, 2019). Bu
calismalarin artarak devam etmesi 6nemlidir. Buraya kadar yapilan agiklamalara gore defnenin diinya ve
Tirkiye igin 6nemli oldugu ifade edilebilir.
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4. Sonug ve Oneriler

Kirsal kalkinmanin 6nemli bir araci olarak 6ne ¢ikan defne toplayiciligina yonelik ¢dzim onerilerinde,
yetistiricilik, agaglandirma, rehabilitasyon, bilinglendirme, egitim, {irlin isleme ve pazarlama gibi konularin
biitiinsel bir perspektifle ele alinmasi gerekmektedir. Calisma sonuclarima dayanarak asagidaki
degerlendirmeler ve Oneriler ortaya konmustur:

- Defne tiirliniin siirdiiriilebilirligi i¢in defne hasadi konusunda yerel halk bilin¢lendirilmelidir. Bu konuda
yapilan egitimlerin sayisi ve niteligi arttirilmali, toplayiciligin devamliligi ig¢in gerekli kosullarin ne oldugu
anlatilmalidir. Ayrica defnenin taginmasi, muhafazasi, depolanmasi, pazarlanmasi 6zellikle de hasadi
konularinda bilgi, teknoloji ve alt yapi olusturulmalidir. Defne hasadina yonelik siirecin takibi i¢in
sertifikasyon gibi etkili kontrol mekanizmalar isler hale getirilmelidir.

- Defne tedarik strecinin kesintisiz ve etkin bir sekilde islemesi igin yerelde faaliyet gdsteren girigsimler
tesvik edilmelidir. Bu noktada, sektor organizasyon kapasitesi giigclendirilmeli, defne tedarik siirecinin
yuksek verimde yiiriitilmesine katki saglanmalidir. Ayrica, kdylii, araci, toptanci ve isletmeciden olusan
defne tedarik zinciri iyi kurgulanmalidir. Pazarlama kanallar isler hale getirilmeli, fiyatlandirma siiregleri
seffaflastirllmalidir. Defne geliri elde eden yerel halk, uUretim ve pazarlama sureclerinde daha faza yer
almali, tedarik zincirindeki gelir adil paylasilmalidir. Bu adim, siirdiiriilebilir kirsal kalkinma ve ekonomik
kalkinmanin giivenceye alinmasi adina dnemlidir.

- Defne hasadma ydnelik 6rgiitlenme saglanmalidir. Yérede ODOU yetistiriciligi ve hasadi konusunda
kooperatiflesme desteklenmeli, yapilarinin siirdiiriilebilir olmasi igin finansal yeterlilikleri guclendirilmeli,
hatta BAKKA gibi yoredeki kalkinma ajanslari ile gerceklestirilen nitelikli proje sayisi arttirilmalidir.

- Turkiye’de ODOU’ne yénelik katma degeri yiiksek iiriin sayis1 oldukca azdir. Ornegin, defne pazarlama
yapisl, yapragin kurutularak satisi izerine kurgulanmistir. Halbuki defneden krem, sabun gibi katma degeri
daha yiiksek triinler elde edilebilir ve gelir arttirilabilir. Bu nedenle ODOU sektériinde nitelikli isleme ve
paketleme tesisleri desteklenmelidir. Defne potansiyelinin oldugu yerlerde ve ¢alisma 6zelinde Bartin ilinde
istihdam yaratan ve katma deger saglayan tesislerin varlig1 sayica ve nitelik olarak arttirilmalidir.

- ODOU yetistirilmesi ve hasadina yonelik stratejik, taktik ve operasyonel asamalarda planlar detayl1 bir
sekilde hazirlanmali, plan yapimi ve uygulama asamalarinda katilimcilik ilkesi benimsenmelidir. Diger
yandan defne envanterinin, yetistirme ve pazarlama sureclerinin saglikli bir sekilde isletilmesi 6nemlidir.
Bu c¢ergevede arastirma-gelistirme calismalarina Oncelik verilmelidir. Mevzuata uygun olmayan
yontemlerle defne toplama pratiginden kaginilmalidir. Y6re halkiyla uyumlu, planli ve programli galismalar
yuratulerek, defne toplama stireclerinin yonetimi ve denetiminde etkinlik saglanmalidir. Bu yaklasim, defne
toplayiciliginda hem gevresel siirdiiriilebilirligi artiracak hem de yerel halka ekonomik katki saylayarak
adil bir paylasimu tesvik edecektir.

Aragtirma kapsamda kullanilan ve CKKV yontemlerinden bir olan A’WOT tekniginde, slibjektif saptamalar
yerine objektif degerlendirmeleri 6ne ¢ikmaktadir. Bu da elde edilen sonuclarin tutarligini ve giivenilirligini
arttirmaktadir. Calisma kapsaminda A’WOT teknigi, defne toplayicilarinin mevcut durumlarim saptamada ve
stratejiler gelistirmede kullanilmistir. Elde edilen sonuglar degerlendirildiginde etkili bir yontem oldugu ifade
edilebilir. A’WOT tekniginin analiz agamasinda kullanilmas1 ile elde edilen sonuglar daha dinamik yapiya
kavusacak, planlama asamasinda katilimcilarm goriisleri dikkate alindigi icin yararlanicilar, yerel halk ve
yonetim arasindaki muhtemel ¢atigmalar 6nlenebilecektir. Ayrica gelistirilen stratejiler ile defne toplayicilig
basta olmak iizere ODOU iiretim, yetistirme, toplama, pazarlama gibi tiim siireclerde siirdiiriilebilir bir yapinin
olusmasina katki saglayacaktir.
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Sonug olarak Turkiye’de defne, orman kéylisiine kaynak sunma potansiyeli yiiksek olan ODOU’diir. Kirsal
kalkinmanin 6nemli bir araci olarak 6ne ¢ikan defne toplayiciligi icin etkili stratejiler gelistirilirken,
yetistiricilik, agaclandirma, rehabilitasyon, bilinglendirme, egitim, {iriin isleme ve pazarlama gibi konularin
biitiinsel bir perspektifle ele alinmasi gerekmektedir. Bu ¢alisma kapsaminda saptanan stratejilerin 6ncelikle
Bartin bolgesinde ve ardindan Karadeniz Bolgesi ve genel olarak Tiirkiye’de uygulanmasi, siirdiiriilebilir kirsal
kalkinma alaninda anlamli katkilar saglayacaktir.

Tesekkiir

Bu calisma, 5. Uluslararas1 Odun Disi1 Orman Uriinleri Sempozyumu (5th International Non-Wood Forest
Products Symposium) kapsaminda sunulan “Rural development tool: Laurel leaves” isimli s6zli bildiriden
tiiretilmistir. Diger yandan ¢alisma, 1919B012200964 nolu “Defne, Orman Koéyliileri I¢in Gegim Kaynagi
Oluyor” isimli TUBITAK 2209-A projeleri kapsaminda desteklenmistir.

Yazar Katkilar1

Yazar Ersin GUNGOR: Saha calismalar1 yapmuis, veri toplamus, analizleri gergeklestirmis ve makaleyi
hazirlamisgtir.
Yazar Mertcan COBAN: Saha c¢alismalar1 yapmus ve veri toplamigtir

Cikar Catismasi

Yazarlar ¢ikar ¢atigmasi bildirmemislerdir.

Kaynaklar

Acibuca, V., Budak, D. B. (2018). Diinya’da ve Tiirkiye’de Tibbi ve Aromatik Bitkilerin Yeri ve Onemi.
Cukurova J. Agric. Food Sci. 33(1): 37-44.

Akyol, A. (2013). Tiirkiye Odun Dis1 Orman Uriinleri Kaynaklarinin Siirdiiriilebilir Orman Y énetiminin Olgiit
ve Gostergeleri Agisindan Bir Degerlendirmesi. 2023’e Dogru 2. Doga ve Ormancilik Sempozyumu,
Bildiriler Kitab1, s.303-315, 31 Ekim-3 Kasim, Antalya.

Altunel, T. (2012). Odun Dist Orman Uriinlerinin Toplayici/Uretici Agisindan Sosyoekonomik Onemi,
Istanbul Universitesi Orman Fakiiltesi Dergisi 2012, 62(1).

Ayanoglu, F., Mert, A., Kaya, A., Kose, E. (2010). Hatay Yoresinde Dogal Olarak Yetisen Defne (Laurus
nobilis L.) Bitkisinin Kalite Ozelliklerinin Belirlenmesi ve Seleksiyonu, Tiibitak Proje No: 1080878,
268s, Hatay.

BAKA, (2022). Defne Tarimi1 ve Endiistrisi Fizibilite Raporu, Bati Akdeniz Kalkinma Ajansi, 62 s.
https://baka.ka.gov.tr/assets/upload/dosyalar/defne-tarimi-ve-endustrisi-fizibilite-raporu.pdf. ~ Erisim
Tarihi: 20.03.2023.

BAKKA, (2018). Defne Isleme ve Paketleme Tesisi On Fizibilitesi, Bat: Karadeniz Kalkinma Ajansi, 123 s.
https://www.bakka.gov.tr/assets/upload/dosyalar/Defne-On-Fizibilite-Raporu.pdf.  Erisim  Tarihi:

20.03.2023.
BAKKA, (2020a). Bartin’”da Odun Dig1 Orman Uriinlerinin Degerlendirilmesi, Bati Karadeniz Kalkinma
Ajansi, 63 s. https://bakkakutuphane.org/upload/dokumandosya/bartin--odun-disi-orman-

urunleri_td.pdf. Erisim Tarihi: 20.03.2023.

BAKKA, (2020b). Zonguldak Ili Defne isleme Ve Paketleme Tesisi / On Fizibilite Raporu, 72 s.
https://www.kalkinmakutuphanesi.gov.tr/assets/upload/dosyalar/zonguldak-ili-defne-isleme-ve-
paketleme-tesisi-on-fizibilite-raporu-2020.pdf. Erisim Tarihi: 20.03.2023.

Bardule, A., Jurmalis, E., Libiete, Z., Paulina, 1., Donis, J., Treimane, A. (2020). Use of retail market data to
assess prices and flows of non-wood forest products in Latvia. Silva Fennica, 54(3).

Basar, H, Bilgin, F, Arslan, M. (2020). Ege Bdlgesi odun dis1 orman firiinleri sanayinin mevcut durumu.
Ormancilik Arastirma Dergisi, 8 (1), 69-79. DOI: 10.17568/ogmoad.758590.

Bayan, A. A. (2016). International Engineering, Science and Education Conference, 22-26.

Bayramoglu, M. M. (2007). Dogu Karadeniz Bolgesinde Tibbi bitkilerin Pazar1 Uzerine Bir Arastirma, Yiiksek

132


https://baka.ka.gov.tr/assets/upload/dosyalar/defne-tarimi-ve-endustrisi-fizibilite-raporu.pdf
https://www.bakka.gov.tr/assets/upload/dosyalar/Defne-On-Fizibilite-Raporu.pdf
https://bakkakutuphane.org/upload/dokumandosya/bartin--odun-disi-orman-urunleri_td.pdf
https://bakkakutuphane.org/upload/dokumandosya/bartin--odun-disi-orman-urunleri_td.pdf

Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 119-136

Lisans Tezi, Karadeniz Teknik Universitesi, Trabzon.

Bayramoglu, M. M. (2013). Tiirkiye ormanciliginda odun dis1 orman iiriinlerinin ekonomik agidan
degerlendirilmesi {izerine bir arastirma (Dogu Karadeniz Bolgesi 6rnegi). 2023’e Dogru 2. Doga ve
Ormancilik Sempozyumu, Bildiriler Kitabi, 31 Ekim-3 Kasim, Antalya, s.317-330.

Bayram, E., Kirict S., Tansi, S., Yilmaz, G., Arabaci, O., Kizil, S. ve Telci, I. (2010). Tibbi Bitkilerin
Uretiminin Arttirilmas1 Olanaklar1. VII. Tiirkiye Ziraat Miihendisligi Teknik Kongresi Bildiriler Kitabi-
1,s. 453-484, 11-15 Ocak 2010, Ankara.

Baytop, A. (1991). Farmasotik Botanik. Istanbul Universitesi Eczacilik Fakiiltesi Ders Kitabi. Istanbul.

Blanco J. A. Zavala M.A., Imbert J. B., Castillo F. J. (2005). Sustainability of forest management practices:
Evaluation through a simulation model of nutrient cycling. Forest Ecology and Management, 213(1-3):
209-228.

Bilgin, F., Safak, I. Kiracioglu, O. (2005). Ege Bolgesinde Defne ( Laurus Nobilis L.) Ureticiliginin Sosyo-
Ekonomik Onemi ve Uretici Profilinin Belirlenmesi. T.C. Cevre ve Orman Bakanligi. Ege Ormancilik
Arastirma Miidiirliigii Yayinlari. Bakanlik Yayin No: 260. Midiirliikk Yayin No: 37. (ODC:892). Teknik
Biilten No: 28. Izmir. 39 s.

BOIM, (2018). Bartin Orman isletme Miidiirliigiiniin 2016 ve 2017 y1li kayitlar1. Bartin.

CBD, (2001). Sustainable Management of Non-Timber Forest Resources. Technical Series No:6, Montreal,
Canada.

Chamberlain, J., Bush, R. Hammett, A. L. (1998). Non-Timber Forest Products. The Other Forest Products,
Forest Products Journal, Vol 48, No 10, Bethesda, MD, 10-18.

Chopra, K. (1997). The Valuation and Pricing of Non-Timber Forest Products: Conceptual Issues and a case
Study from India, Institute of Economic Growth, Delhi, India.

Cakmakli, T. (2019). Bartin ilinde Odun Dis1 Orman Uriinlerinin Sosyoekonomik Analizi, Bartin Universitesi
Fen Bilimleri Enstitiisii Orman Miihendisligi Anabilim Dal1 Yiiksek Lisans Tezi, 66 s. Bartin.

Daniel, W. W. (1999). Biostatistics: A Foundation for Analysis in the Health Sciences (7th edition). — New
York: John Wiley & Sons.

Davis, P. H. (1982). Flora of Turkey, Vol. 7, Edinburg Universty Pres, Edinburg, pp. 947.

Dhar U., Manjkhola S., Joshi, M., Bhatt, A., Bisht A. K., Joshi, M. (2002). Current status and future strategy
for development of medicinal plants sector in Uttaranchal, India. Current Science, 83(8): 956-964.

Dogan, O. (2020). Zonguldak Orman Bélge Miidiirliigii Smirlarinda Yetisen Onemli tibbi ve Aromatik Bitki
Potansiyeli ve Ulkemizdeki Pazar Payi. Bartin Universitesi Fen Bilimleri Enstitiisii Orman Endiistri
Miihendisligi Anabilim Dali Yiiksek Lisans Tezi, 85 s. Bartin.

DPT, (2001). Sekizinci Bes Yillik Kalkinma Plani, Ormancilik Ozel ihtisas Komisyonu Raporu, 2531, Ankara,
104-115.

Durgun, M., Sahin, Y. Serin, H. (2014). Defne Yaprag1 Toplayicilarinin Calisma Kosullar1 ve Is Kazalar1. II.
Ulusal Akdeniz Orman ve Cevre Sempozyumu “Akdeniz Ormanlarimin Gelecegi: Siirdiiriilebilir
Toplum ve Cevre”. Bildiriler Kitab1 s. 619-623, 22-24 Ekim 2014. Isparta.

Duymus, A. (2019). Bartin-iInkumu Yéresinde Odun Dist Orman Uriinleri Uretimine Yonelik
Agaclandirmalarin Adaptasyon Yeteneginin Belirlenmesi, Bartin Universitesi Fen Bilimleri Enstitiist
Orman Miihendisligi Anabilim Dal1 Yiiksek Lisans Tezi, 30 s. Bartin.

Diizenli, A., Karadomerlioglu, D. (2012). Tiirkiye’de Defne ve Defnecilik, Orman ve Su Isleri Bakanlig1 Orman
Genel Miudiirligi ISBN:978-605-4610-10-5, Ankara.

Ervin, J. B., Mallet, P., (2002). The Rise of Certification, the Current State of the Playing Field for NTFP
Certification Programmes and Future Prospects, Tapping the Green Market: Certification &
Management of Non-Timber Forest Products, London, 7-20.

EFI, (2008). European Forest Institute, Certification Information Service, [online], Forest products
certification, http://efi.fi/cis/english/background/faq.html. [Ziyaret Tarihi: Mayis 2008].

FAO, (1995), Non-Wood Forest Products for Rural Income and Sustainable Forestry, Non Wood Forest
Products Series No 7, Rome.

FAO, (1998). Report of the International Expert Consultation on Non-Wood Forest Products, Non Wood
Forest Products Series No:3, Rome, 92-5-103701-9.

Floris, 1., Pusceddu, M., Raccimolo, E., Casula, A., Patteri, G., Satta, A. (2020). The use of cork in the
thermoregulation of the hive: an innovation attempt to enhance non-wood products and beekeeping in

133



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 119-136

Mediterranean forests. Annals of Silvicultural Research, 45(1), 99-104.

Geray, A. U., Safak, 1. (2007). Ege Bolgesi Odun Dis1 Bitkisel Orman Uriinleri Y&netimindeki Sorunlar ve
Coziim Onerileri. Ormancilik Egitiminin 150. Yilinda Orman Kaynaklarmnin Islevleri Kapsaminda
Darbogazlar, Céziim Onerileri ve Oncelikler Sempozyumu, 17-19 Ekim 2007, Istanbul, s:467-482.

Giil, A. ve Celik, A.D. (2016). Tibbi ve Aromatik Bitki Yetistiriciligi ve Dis Ticareti: Hatay Ili Ornegi. Mustafa
Kemal Universitesi Ziraat Fakiiltesi Dergisi, 21(2).

Giller, S. (2006). Defne (Laurus nobilis L.) Yapragi Verimi Uzerinde Etkili Faktorlerin Belirlenmesi Uzerine
Arastirmalar (Antalya Manavgat Yaylaalan Ornegi), Siileyman Demirel Universitesi Fen Bilimleri
Enstitlisti Orman Miihendisligi Ana Bilim Dali, Isparta.

Giingor, E. (2011). Orman Kaynaklarinin Biitiinlesik Islevsel Yonetim Planlamasi, Bartin Universitesi, Fen
Bilimleri Enstitiisii, Yayimlanmamis Doktora Tezi, Bartin.

Gilingor, E., Sen, G. (2018). Selecting suitable forest areas for honey production using the ahp: a case study in
Turkey. Cerne, 24(1): 67-79.

Hammett, A. L. Chamberlain, J. L. (1999). Sustainable Use of Non-Traditional Forest Products: Alternative
Forest-Based Income Opportunities, Department of Wood Science and Forest Products, Viriginia Tech,
VA.

Hill, T., Westbrook, R. (1997). SWOT Analysis: It’s Time for a Product Recall. — Long Range Planning 30(1):
46-52.

Hishe M, Asfaw Z, Giday, M. (2016). Review on Value Chain Analysis of Medicinal Plants and the Associated
Challenges. Journal of Medicinal Plants Studies; 4(3): 45-55.

Hus, S. (1966). Orman Mahsulleri Kimyas1. Istanbul Universitesi Orman Fakiiltesi Yayinlari. Istanbul.

Karik, U., Oztiirk, M. (2009). Tiirkiye D1s Ticaretinde Tibbi ve Aromatik Bitkiler. Bahge 38 (2): 21-31.

Kajanus, M. Kangas, J., Kurtilla, M. (2004). The Use of Value Focused Thinking And The A’"WOT Hybrid
Method In Tourism Management. — Tourism Management 25(4): 499-506.

Karki, M. B. (2005). The organic production of medicinal and aromatic plants: a strategy for improved value
addition and marketing of products from the Himalayas. Proceedings of the Regional Workshop on Wise
Practices and Experiential Learning in Conservation and Management of Himalayan Medicinal Plants,
Kathmandu: Government of Nepal, Ministry of Forests and Soil Conservation, pp.56—69.

Korkmaz, M., Duman, E. A. (2019). Tirkiye’de bazi odun disi orman iriinlerinin dis ticaretine yonelik
degerlendirmeler. Turkish Journal of Forestry 20(4), 401-410.

Kurt, R., Karayilmazlar, S., Imren, E., Cabuk, Y. (2016a). Tiirkiye ormancilik sektdriinde odun dis1 orman
uranleri: ihracat analizi. Bartin Orman Fakiiltesi Dergisi, 18(2):158-167.

Kurt, R., Karayilmazlar, S., Cabuk, Y. (2016b). Important non-wood forest products in Turkey: An
econometric analysis. Engineering, Technology & Applied Science Research, 6(6): 1245-1248.

Kurttila, M., Pesonen, M., Kangas, J. Kajanus, M. (2000). Utilizing The Analytical Hierarchy Process (AHP)
in SWOT Analysis — A hybrid method and its application to a forest—certification case. — Forest Policy
and Economics 1: 41-52.

KUZKA, (2020). Kastamonu ili Defne Yaprag: Isleme / On Fizibilite Raporu, Kuzey Anadolu Kalkinma
Ajansi, 40 s. https://www.yatirimadestek.gov.tr/pdf/assets/upload/fizibiliteler/kastamonu-ili-defne-
yapragi-isleme-on-fizibilite-raporu2020.pdf. Erisim Tarihi: 20.03.2023.

Leakey, R.B., Temu, A.B., Melynk, M. Vantomme, P. (1996). Domestication and Commercialization of Non-
Timber Forest Products. Non-Wood Forest Products Series 9, Rome. 92-5-103935-6.

Leskinen, P., Kurttila, J., Kangas, M., Kajanus, M. (2008). Adopting Modern Strategic Decision Support Tools
In The Participatory Strategy Process — A Case Study of a Forest Research Station. — Forest Policy And
Economics 8: 267-278.

Leskinen, P., Kangas, J. (1998). Analysing uncertainties of interval judgment data in multiple-criteria
evaluation of forest plans. Silva Fennica, 32: 363-372.

Leskinen, P. (2000). Measurement scales and scale independence in the Analytic Hierarchy Process. — Journal
of Multi-Criteria Decision Analysis, 9: 163-174.

Masozera, M. K., Alavalapati, J. R. R., Jacobson, S. K., Shrestha, R. K. (2006). Assessing the Suitability of
Community-Based Management for the Nyungwe Forest Reserve, Ruanda. Forest Policy and
Economics 8: 206-216.

McDonald, M. H. B. (1993). The Marketing Planner. — Butterworth—Heinemann, Oxford.

134



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 119-136

Okan, T., Kose, C. (2021). Orman iirlinleri agisindan fikri miilkiyet haklarindan faydalanma olanaklari. Ekoloji
ve Ekonomi Ekseninde Tiirkiye’de Ormanlar ve Ormancilik, Songag Akademi, s.273-304.

OKA, (2021). Samsun ili Defne Kurutma, Paketleme Ve Defne Yagi Uretimi On Fizibilite Raporu, Orta
Karadeniz Kalkinma Ajanst, 32 s. https://www.kalkinmakutuphanesi.gov.tr/dokuman/samsun-ili-defne-
kurutma-paketleme-ve-defne-yagi-uretimi-on-fizibilite-raporu/2219.pdf. Erisim Tarihi: 20.03.2023.

Okigbo, R.N., Eme, U.E., Ogbogu, S. (2008). Biodiversity and conservation of medicinal and aromatic plants
in Africa. Biotechnology and Molecular Biology Reviews, 3(6), 127-134.

OGM, (2016a). Orman ve Su Isleri Bakanligi, Orman Genel Miidiirliigii, Odun Dis1 Uriin ve Hizmetler Dairesi
Baskanlig1, Orman Dis1 Orman Uriinlerinin Envanter ve Planlanmas ile Uretim ve Satig Esaslar1, Teblig
No:302, Ankara, 119 s.

OGM, (2016b). Defne Eylem Plan1 2016-2020. Orman Genel Miidiirligii Yayini, Ankara, 37 s.

OGM, (2017a). Ormancilik Istatistikleri, Tali Orman Uriinleri, Orman ve Su Isleri Bakanligi, Orman Genel

Midiirliigi, 2017. Erigim: https://www.ogm.gov.tr/ekutuphane/
Istatistikler/Forms/Allltems.aspx?RootFolder= %2fekutuphane%?2flstatis-
tikler%2fOrmanc%C4%B11%C4%B1k%20 %C4%BOstatistikleri&FolderCTID =

0x012000301D182F8CB9FC49963274E712A2DCO0.

OGM, (2017b). Orman Genel Miidiirliigii, Odun Dis1 Orman Uriinleri Resmi Istatistikleri, 2017.

Parlak, S. (2007). Defne (Laurus Nobilis L.)’nin Tohumla ve Celikle Uretimi Esaslarinin Belirlenmesi Uzerine
Arastirmalar, Karadeniz Teknik Universitesi Fen Bilimleri Enstitiisii, Orman Miihendisligi Anabilim
Dali, Doktora Tezi, Trabzon 93 s.

Pesonen, M., Ahola, J., Kurttila, M., Kajanus, M., Kangas, J. (2000). Investment strategies of Finnish forest
industry in North America: A case study using A’WOT. — In: Munn, 1., Bullard, S. H., Grado, S. C. &
Grebner, D. L. (eds.) SOFEW “99. Southern Forest Economics Workshop. April 18-20. Biloxi, MS.
Proceedings of the 1999: 43-49.

Pesonen, M., Kangas, J., Kurttila, M., Kajanus, M. (2001a). Applying A’WOT to choose a management
strategy for the forest holding owned by private partnership. — In: Vayrynen, J. & Niskanen, A. (eds.)
International Symposium on Economic Sustainability of Small-scale Forestry. IUFRO Working Unit
3.08.00: Small-scale Forestry. 20-26 March, 2001, Joensuu, Finland. Abstracts.

Pesonen, M., Kurttila, M., Kangas, J., Kajanus, M. And Heinonen, P. (2001b). Assessing the Priorities Using
A’WOT among Resource Management Strategies at the Finnish Forest and Park Service. — Forest
Science 47(4): 534-541. Saaty, 1980

Polat, S., Gillbaba, A.G., Tufekgi, S. Ozkurt, A. (2009). Defne (Laurus Nobilis L.) Alanlarinda En Uygun
Yaprak isletme Sekli Ve Maliyetlerinin Belirlenmesi (Tarsus Ornegi). Cevre ve Orman Bakanlig1 Yaym
no: 391. DOA Yayin No: 56, Teknik Biilten No: 34. T.C. Cevre ve Orman Bakanlig1 Dogu Akdeniz
Ormancilik Arastirma Enstitiisii, Tarsus, Tiirkiye. ss.55.

Saritas, E. (2019). Odun Dis1 Bitkisel Uriinler Uzerine Faaliyet Gosteren Kooperatiflerin iktisadi Kalkinma
Uzerindeki Etkilerinin Olgiilmesi ve Bu Uriinlerin Pazarlama Dagitim Kanallarinin Belirlenmesi (Kozak
Bucag1 Tarimsal Kalkinma Kooperatifi Ornegi), KTU Fen Bilimleri Enstitisti, Yiksek Lisans Tezi,
Trabzon.

Sharrock, S., Oldfield, S. Wilson, O., (2014). Plant Conservation Report 2014: A review of progress in
implementation of the Global Strategy for Plant Conservation 2011-2020. Secretariat of the Convention
on Biological Diversity, Montréal, Canada and Botanic Gardens Conservation International, Richmond,
UK. Technical Series No. 81. ss.56.

Sher, H., Aldosari, A., Ali, A., Boer, H. J. (2014). Economic benefits of high value medicinal plants to
Pakistani communities: an analysis of current practice and potential. Journal of Ethnobiology and
Ethnomedicine 10(1)1-16.

Safak, I., Okan, T. (2004). Kekik, defne ve ¢am fistiginin iiretimi ve pazarlamasi, Dogu Akdeniz Ormancilik
Arastirma Midiirligii DOA Dergisi, 10, 101-129.

UNDP, 2008. Odun Dis1 Orman Uriinleri Uretimi Defne Deger Zinciri Analizi, Arastirma Raporu, 2008.
https://www.undp.org/sites/g/files/zskgke326/files/migration/tr/defne _hq.pdf. Erisim tarihi:
01.07.2023.

URL-1, 2020. Tarim Ve Orman Bakanlig1 2019°da 32 Bin 600 Ton Defne Uretimi Gergeklestirdi, Erisim tarihi:
01.07.2023. Erisim adresi: https://www.tarimorman.gov.tr/Haber/4560/Tarim-Ve-Orman-Bakanligi-

135


https://www.undp.org/sites/g/files/zskgke326/files/migration/tr/defne_hq.pdf
https://www.tarimorman.gov.tr/Haber/4560/Tarim-Ve-Orman-Bakanligi-2019da-32-Bin-600-Ton-Defne-Uretimi-Gerceklestirdi%E2%80%A6

Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 119-136

2019da-32-Bin-600-Ton-Defne-Uretimi-Gerceklestirdi%E2%80%A6,

URL-2, 2023. Bartin’da defne iiretimi 8 yilda 140 tondan 10 bin tona yiikseldi. Erisim tarihi: 01.07.2023.
Erisim  adresi:https://www.obmhaber.com/bartin-da-defne-uretimi-8-yilda-140-tondan-10-bin-tona-
yukseldi/1568/.

TUIK, (2017). Tirkiye Istatistik Kurumu. www.tuik.gov.tr.  18.11.2022.  Erisim  adresi:
https://www.tuik.gov.tr/indir/duyuru/kobi-istatistikleri-raporu.pdf.

TUIK, (2018). Tirkiye Istatistik Kurumu. www.tuik.gov.tr. 18.11.2022. Erisim  adresi:
https://www.tuik.gov.tr/indir/duyuru/kobi-istatistikleri-raporu.pdf.

TUIK, (2019). Adrese Dayali Niifus Kayit Sistemi Sonuglari, 2019 Tiirkiye Istatistik Kurumu.
www.tuik.gov.tr. 18.11.2022. Erisim adresi: https://data.tuik.gov.tr/Bulten/Index?p=Adrese-Dayali-
Nufus-Kayit-Sistemi-Sonuclari-2019-33705.

TUIK (2022). Tiirkiye Istatistik Kurumu. KOBI Istatistikleri Raporu (2009-2019), Erisim tarihi: 27.07.2022.
Erisim adresi: https://www.tuik.gov.tr/indir/duyuru/kobi-istatistikleri-raporu.pdf.

Walter, S., Vantomme, P., Killmann, W. Ndeckere, F. (2003). Benefit Sharing Arrangements in the Field of
Non-Wood Forest Products: Status and Links to Certification. Sustainable Production of Wood and
Non-Wood Forest Products, Proceedings of the IUFRO Division 5 Research Groups 5.11 and 5.12, pp-
11-120, Rotorua, New Zealand.

Wheelen, T. L., Hunger, J. D. (1995). Strategic Management and Business Policy, 5th Edition, Addison
Wesley, Reading, MA.

Yilmaz, E. (2007). A’"WOT Teknigi Kullanarak Katilimer Yaklagimla Proje Degerlendirmesi, Dogu Akdeniz
Ormancilik Aragtirma Enstitiisii, DOA Dergisi, Sayi: 13.

ZOMB, 2021. Zonguldak-Bartin Defne Populasyonlarin Kemotip Ozellikleri ile Cografi Isaret
Belgelendirme Potansiyelinin Belirlenmesi Calismalar1. Erisim tarihi: 01.07.2023. Erisim adresi:
https://marmaraarastirma.ogm.gov.tr/Documents/ResimlerDiger/Poster%20(%20Defne).pdf

136


https://www.tarimorman.gov.tr/Haber/4560/Tarim-Ve-Orman-Bakanligi-2019da-32-Bin-600-Ton-Defne-Uretimi-Gerceklestirdi%E2%80%A6
https://www.obmhaber.com/bartin-da-defne-uretimi-8-yilda-140-tondan-10-bin-tona-yukseldi/1568/
https://www.obmhaber.com/bartin-da-defne-uretimi-8-yilda-140-tondan-10-bin-tona-yukseldi/1568/
https://www.tuik.gov.tr/indir/duyuru/kobi-istatistikleri-raporu.pdf
https://www.tuik.gov.tr/indir/duyuru/kobi-istatistikleri-raporu.pdf
https://www.tuik.gov.tr/indir/duyuru/kobi-istatistikleri-raporu.pdf

Bartin Orman Fakiiltesi Dergisi

Journal of Bartin Faculty of Forestry

2024, 26(1): 137 — 147 | DOI: 10.24011/barofd.1378388

BAROFD

Some Edible Wild Herbs in Isparta Region

Ebru Hatice TIGLI KAYTANLIOGLU™ *, Ahmet KOCA?, Hiiseyin FAKIR?®

L.*3 Isparta University of Aplied Sciences, Forestry Faculty, Department of Forest Engineering, Isparta, Tirkiye
2 Isparta University of Applied Sciences, Sutculer Prof. Dr. Hasan Glirbiiz Locational High School, Isparta, Ttrkiye

Article History

Received: 20.10.2023
Accepted:  23.02.2024
Published:  29.02.2024

Research Article

Abstract — The using of edible weeds in the diet of the people living in rural areas of Anatolia is quite common. Due
to the awareness of natural and organic nutrition, the using of wild herbs has tended to increase in cities in recent
years. In this study, it was aimed to determine the wild herbs consumed as edible food by the people in Isparta region,
which has an important place in terms of plant diversity, and the consumption patterns of these herbs. This study,
which was carried out in 2022 and 2023, was conducted face-to-face interviews with 100 local people in order to
determine the plants consumed as traditional food by the people of Isparta. Wild plants consumed by the people of
Isparta were collected and identified. In accordance with the data obtained, 23 wild edible plant taxa belonging to 15
families were determined. Questionnaire forms were analyzed using the SPSS 25.0 program. As a result of the
analysis, it was determined that individuals and women between the ages of 45-65 were mainly interested in and
knowledge about wild herbs and that the majority of the local people knew naturally growing plants. It has been also
determined that they have knowledge about edible and non-edible wild herbs, in which period and which parts of wild
herbs should be collected (flowers, leaves, roots, stems, etc.) and they had esperience how to consume it (boiling,
roasting, drying, tea, etc.).
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Ozet — Anadolu’nun kirsal bolgelerinde yasayan halkin beslenmesinde yenilebilir yabani otlarm kullanimi oldukga
yaygindir. Dogal ve organik beslenme konusunda bilinglenme nedeni ile son yillarda yabani otlarin kullanimi
kentlerde de artma egilimine girmistir. Bu ¢alismada, bitki gesitliligi bakimindan énemli bir yere sahip olan Isparta
yoresindeki halk tarafindan gida olarak tiiketilen yabani otlar ve bu otlarin tiiketim sekillerinin belirlenmesi
amaglanmugstir. 2022-2023 yillar1 arasinda yiriitiilen bu galisma, Isparta halkinin geleneksel gida olarak tiiketilen
bitkileri tespit etmek amaciyla yerel halktan olusan 100 kisi ile yiiz yiize goriismeler ger¢eklestirilmistir. Isparta halki
tarafindan tiiketilen yabani bitkiler toplanmis ve teshisleri yapilmistir. Elde edilen veriler dogrultusunda 15 familyaya
ait 23 yabani yenilebilir bitki tiirii tespit edilmistir. Anket formlar1 SPSS 25.0 programi kullanilarak analiz edilmistir.
Analiz sonucunda 45-65 yas arasi bireyler ve kadin bireylerin yabani otlarla ilgileri ve bilgilerinin oldugu ve yore
halkinin ¢ogunlugunun dogal yetisen bitkileri tanidigi belirlenmistir. Yenilebilir-yenilemez yabani otlari, yabani
otlarin hangi donemde ve hangi kisimlarinin toplanmasi gerektigini (¢icek, yaprak, kok, govde vb.) ve nasil
tiiketilecegi konularinda (haslama, kavurma, kurutma, ¢ay vb.) bilgi sahibi olduklar tespit edilmistir.
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1. Introduction

People living in rural areas mostly make their living from agriculture and animal products, but they also use
natural resources such as plants and forests (Sundriyal and Sundriyal, 2004; Khan et al., 2011). In addition to
their traditional using as food, plants are also used in different areas such as medicine, traditional handicrafts,
household items, fuel, ornaments, animal feed, toys, amulets, income, etc. (Nedelcheva et al., 2007; Satil et
al., 2008; Dogan et al., 2008; Ugulu and Baslar, 2010; Ugulu, 2011; Sargin et al., 2013; Korkmaz et al., 2016;
Ulcay and Senel 2020; Ulcay and Senel 2024). Wild resources still maintain their importance for people in
poor financial situations (Shackleton et al., 1998, Hussain et al., 2009).

Wild plants complement main foods and also support in terms of balanced nutrition, vitamins, and minerals
(Tardio et al., 2006, Hazrat et al., 2011, Hunter et al., 2016; Toledo and Burlingame, 2006). Wild foods help
improve dietary diversity and overcome hunger (Stadlmayr et al., 2011).

Wild edible plants are also seen as food, dye, medicine, ornaments and also an important source of income for
local people (Ozbucak et al., 2006; Altundag and Ozhatay, 2009; Ozhatay et al., 2009; Yiicel et al., 2010;
Dogan et al., 2013; Polat et al., 2013; Ulcay and Senel 2024). In addition to these using, wild edible plants
have an important place in human nutrition (Wehmeyer and Rose, 1983; Luczaj and Szymanski, 2007; Hussain
et al., 2009). These wild edible plants are collected by local people for consumption raw or cooked in different
ways and for sale in the local public market (Yildirim et al., 2001; Sekeroglu et al., 2006; Tan et al., 2011).
They are also important food sources for wild life and sustainable biodiversity.

The climate of the Isparta region is variable due to different surface shapes, and it is under the influence of the
Mediterranean and the steppe climate. Hence, the diversity of wild edible herbs is also high. This study aims
to help introduce local species and nutritional diversity, value the ecosystem, generate income, and ensure the
sustainability of edible wild herbs, which are important in biodiversity and as a food source.

2. Materials and Methods

This study was carried out in 2022 and 2023 to determine the wild herbs consumed as food by the people in
the Isparta Region and the consumption patterns of these herbs. Face-to-face interviews were held with 100
local people in order to identify the plants consumed as traditional food by the people of Isparta.

Information for the study was obtained by survey-interview method. To identify edible herbs, local people

and forest villagers were interviewed and asked to show the plants they used. The identified plants were
collected from the field by herbarium techniques and identified from the Tirkiye Flora (Davis 1965-1985;
Davis et al.. 1988; Glner et al., 2000). The sample size to be applied for the survey study was calculated using
the formula n=[Nxt2xpxq]/[d2x(N-1)+t2xpxq] (Bas, 2005).Where; n: is the number of samples, N: is the
population size (N: 676), t: is the confidence coefficient (t: 1.96 for 95% confidence level), p: is the probability
of the feature to be measured in the population (p= 0.5), g: is the probability that the feature to be measured is
not found in the population (g= 0.5) and d: is the accepted sampling error (d=10%). By entering the relevant
data, the number of surveys to be conducted using this formula was calculated as 96. The surveys were
administered to a total of 100 people, including local people and forest villagers from the Isparta region,
between March and August 2023. In addition to questions regarding socio-demographic characteristics, the
survey forms asked optional questions about knowing, collecting, and consuming wild herbs. 15 questions
were asked to the participants. The questions asked to the participants are given in Table 1. The survey forms
were analyzed using the SPSS 25.0 (Statistical Package for Social Science) package. In the analysis, first of
all, the percentages of the questions and answers digitized according to rank statistics were used.
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Table 1
Questions asked to participants
Number Questions

1 What is your gender?

2 What is your marital status?

3 How old are you?

4 What is your educational background?

5 How much is your monthly Income?

6 What is your job?

7 Do you know the plants that grow naturally in the region?
8 Do you know edible weeds?

9 Do you know the times to pick edible weeds?

10 Do you know the methods of collecting edible weeds?
11 Do you know which parts of edible weeds to collect?
12 Do you know how to consume edible weeds?

13 Where do you get the plants you use?

14 Which part of these herbs do you use most?

15 Which edible wild plants do you know?

3. Results and Discussion

The gender distribution of consumers participating in the surveys conducted in the Isparta Region was 20%
men and 80% women (Figure 1). The age distribution of the participants in the survey included the 18-25 ages
(10%), the 26-45 ages (20%), the 46-65 ages (50%), and the 66 and over ages (20%). The majority of survey
participants are in the middle ages. 70% of the participants were single. The occupational distribution of the
participants was 40 farmers, 10 self-employed people, and 50 housewives. The majority of the participants
were secondary school graduates. The majority of participants were from the middle-income level (Table 2).

Figure 1. Local people collecting edible wild herbs from nature
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Table 2
Socio-demographic characteristics of the participants

Gender %
Female 80
Male 20
Marital status %
Single 30
Married 70
Age %
18-25 10
26-45 20
46-65 50
66 and over 20
Education %
Illiterate 20
Primary school 20
Middle school 50
High school 10
University -

Monthly Income (TL) %
0-3000 10
3001-6000 10
6001-8000 50
8001-11000 30

11000 and over

It was determined that 70% of the participants had knowledge the plants that grow naturally in the region. It
was also determined that the participants had experience the collection times of edible wild herbs (60%), the
collection methods (65%), which parts to collect (63%), and how to consume them (68%;Table 3).

Table 3
Participants’ information on edible weeds

Propositions Totallyag- Ag- Undeci- Disag- Totally disagree
Know the plants that grow naturally in 70 10 10 10 0
Know edible weeds 70 10 10 10 0
Know when to pick edible weeds 60 30 10 0 0
Know the methods of collecting edible 65 25 10 0 0
Know which parts of edible weeds to 63 27 10 0 0
Know how to consume edible weeds 68 22 10 0 0

It was determined that 20% of the participants bought the plants from the village market, 60% collected them
from nature, and 20% both bought them from the village market and collected them from nature. Based on the
data obtained, 23 wild edible plant species belonging to 15 families were identified. Local names of these 23
wild plant species and their used parts were given in Table 4 and some of them showed Figures 2-4.
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Table 4
Edible wild herbs and their used parts naturally distributed in the region

No Family Taxa Local names Used part/s  Usage method
1 Amaranthaceae ~ Chenopodium album L. subsp. al-  Sirken Leaves Green leaves can be used fresh,
bum var. album roasted, or as filling in pastries.
Apiaceae Apium nodiflorum (L.) Lag. Kazayagi Leaves Green leaves are consumed fresh.
Araceae Arum elongatum Steven Dag mancar1 Leaves Green leaves are consumed fresh
and roasted.
4 Asparagaceae  Ornithogalum umbellatum L. Cigdem sogan, Leaves and Green leaves and roots are consu-
sunbala roots med raw or roasted.
5 Asteraceae Chondrilla juncea L. Karakavruk Leaves Green leaves are consumed fresh.
6 Asteraceae Cichorium intybus L. Giineyik Leaves Green leaves are consumed fresh.
7 Asteraceae Lactuca serriola L. Esek marulu Leaves Green leaves are consumed fresh.
8 Asteraceae Scorzonera laciniata L. subsp. Yemlik, dedesa- Leaves Green leaves can be consumed
calcitrapifolia (Vahl) Marie kali, tulu fresh or roasted.
9 Asteraceae Taraxacum officinale F.H.Wigg. Hindiba Leaves Green leaves are consumed fresh.
10 Boraginaceae Cynoglossum creticum Mill. Toklubasi, pisik-  Leaves Green leaves are consumed fresh
tetigi and roasted.
11  Brassicaceae Capsella bursa-pastoris (L.) Me-  Kusgozii Leaves Green leaves can be used fresh,
dik. roasted, or as filling in pastries.
12 Brassicaceae Nasturtium officinale R.Br. Gerdime, su te- Leaves Green leaves are consumed fresh.
resi
13  Brassicaceae Raphanus raphanistrum L. subsp.  Turp otu Leaves Green leaves can be used fresh,
raphanistrum roasted, or as filling in pastries.
14  Caryophyllaceae  Stellaria media (L.) Vill. Kus otu, ici bici Leaves Green leaves are consumed fresh
and roasted.
15 Geraniaceae Erodium cicutarium (L.) L’ Hér. Ignelik Leaves Green leaves can be used fresh,
subsp. cicutarium roasted, or as filling in pastries.
16 Lamiaceae Mentha longifolia L. Hudson Su nanesi Leaves Green leaves are consumed fresh,
subsp. fyphoides (Briq.) Harley in soups, and as tea.
17  Malvaceae Malva neglecta Wallr. Ebegilimeci Leaves Green leaves are used fresh, in
salads and wrapping.
18 Papaveraceae Glaucium grandiflorum Boiss. &  Gelincik Leaves Green leaves are consumed fresh.
A.Huet subsp. grandiflorum var.
grandiflorum
19  Polygonaceae Polygonum cognatum Meissn. Madimak Leaves Leaves are roasted and consu-
med.
20  Polygonaceae Rumex angustifolius subsp. an- ilabada Leaves Green leaves can be used fresh,
gustifolius Campd. roasted, or as filling in pastries.
21  Polygonaceae Rumex tuberosus L. subsp. tubero-  Esikulagi, kuzu-  Leaves Green leaves are consumed fresh.
sus kikirdagt
22 Portulacaceae  Portulaca oleracea L. Semizotu Leaves Green leaves are consumed fresh
and made into pilaf with bulgur.
23 Urticaceae Urtica dioica L. subsp. dioica Isirgan Leaves Fresh leaves are dried and used

as tea, roasted, and in making
pastries.
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Figure 2. a) Madimak (Polygonum cognatum) b) Kusgozii (Capsella bursa-pastoris) c¢) Ebeglimeci (Malva
neglecta) d) Turpotu (Raphanus raphanistrum) e) Dag mancar1 (Arum elongatum) f) Karakavruk (Chondrilla
juncea) g) Esikulagi (Rumex tuberosus) h) Esek marulu (Lactuca serriola)
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Figure 3. 1) Dedesakali/yemlik (Scorzonera laciniata) i) Su teresi, gerdime (Nasturtium officinale) j) Isirgan
(Urtica dioica) k) Toklu basi, pisiktetigi (Cynoglossum creticum) I) Glneyik (Cichorium intybus) m) Hindiba
(Taraxacum officinale) n) Su nanesi (Mentha longifolia subsp. typhoides) 0) Kazayag: (Apium nodiflorum) o)
Kus otu, ici bici (Stellaria media)
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Figure 4. p) Gelincik (Glaucium grandiflorum var. grandiflorum), r) Semizotu (Portulaca oleraceae)

In this study, data on edible wild herb taxa in the Isparta Region were included. In line with the information
obtained as a result of the survey, information about the ways of obtaining the plants, their usage patterns, and
the parts used were determined. As a result of the survey, it was determined that the majority of individuals
participating in the survey were married, female individuals, and farmers. It was determined that most of the
participants knew the edible wild herbs that grow naturally in the region, their collection times, collection
methods, which parts to collect and how to consume them.

In their study Dogan et. al. (2004), determined that Raphanus raphanistrum is consumed by roasting and ma-
king salads, stews, stuffed vegetables, casseroles, and soups; Tragopogon porrifolius as salad, yogurt casse-
role; Capsella bursa pastoris as food, roasted, soup, salad; Erodium cicutarium, roasted, as food; Malva syl-
vestris as flatbread, food, roasted; Cichorium intybus as salad and food; Nasturtium officinale roasted, as salad,;
Lactuca serriola as salad; Mentha aquatica as cake, soup, roasted, salad; Rumex crispus can be used as stuffed,
pastry, soup, stew, salad, roasted; Urtica urens can be eaten, roasted, in salads, soups; Taraxacum officinale
as salad, raw, stew, pancake, stew, cold drink (flower); Portulaca oleraceae as salad, soup, stew, stew; Poly-
gonum cognatum as food; Arum maculatum stuffed, eaten, roasted, as dessert. Their findings are similar to this
study.

Ozdemir and Alpinar, (2010), examined Chondrilla juncea var. juncea leaves are used in cooking and making
salads; Taraxacum crepidiforme subsp. crepidiforme is consumed by cooking; They stated that Mentha longi-
folia subsp. longifolia is consumed as a spice: Rumex scutatus is cooked as food and consumed as salad, and
these findings coincide with this study.

Ulucay and Fakir, (2017), reported that the leaves and stems of Raphanus raphanistrum, Chenopodium album
subsp. album var. album, Glaucium grandiflorum var. grandiflorum, Portulaca oleraceae are consumed as
food; Urtica dioica is used as food and medicinally because it is good for cancer diseases; Tragopogon dubius,
Capsella bursa- pastoris, Lactuca serriola, Taraxacum officinale, Polygonum cognatum are consumed arbit-
rarily; Malva neglecta leaves and stems are consumed as food; Mentha longifolia subsp. typhoides var. typhoi-
des as spice; Rumex angustifolius subsp. angustifolius fresh leaves are consumed as stuffing; Cichorium inty-
bus was consumed for food and pleasure. The results were similar to results of this study.

Yesil and Inal (2019), found that Arum rupicola is boiled and baked with sumac, dried and eaten as a wrapping
material in winter; They also found that Capsella bursa-pastoris is made into pickles while; Chondrilla juncea
is consumed raw as a salad and Erodium cicutarium as a snack and fried with onions of raw; Malva neglecta
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as salad, boiled and fried; Mentha longifolia subsp. typhoides as a spice and Urtica dioica boiled and fried and
spice are used. Consuming the green leaves of the Arum sp. plant fresh or roasted; using the green leaves of
the Capsella sp. plant fresh, roasted, or as a filling in pastries; using the green leaves of the Erodium sp. plant
as filling material in pastries; using the leaves of the Malva sp. plant in making stuffing; consuming the green
leaves of the Mentha sp. plant fresh, in soup and as tea; the use of dried fresh leaves of the Urtica sp. plant as
tea and in making pastries. Some of these rusults were different from results of our study.

Wild edible plants are common in most European countries and have an important place in the human diet
such as ltaly (Guarrera, 2003). The introduction of wild herbs will create an alternative food source to vege-
tables in healthy nutrition and use as food in the future. However, knowing the preparation methods and con-
sumption methods will further increase the importance of these herbs. Nowadays, when unconscious and un-
healthy consumption is increasing, it is very important to transfering of information from the old to the young
generations and to record the information regarding the consumption of edible wild herbs. It is known that the
use of edible herbs as food will be beneficial for people who have nutritional problems.

Ertug (2004) reported that Chondrilla juncea plant was used as gum; the green leaves of Taraxacum officinale,
Capsella bursa-pastoris, Rumex angustifolius, Portulaca oleracea, and Urtica dioica plants were used for
therapeutic purposes as well as nutrition. Cetinkaya and Yildiz (2018), found that the mallow plant was fried
in oil and made with eggs, boiled and consumed by adding yoghurt, and made into a dish by adding herbs such
as knotweed and evelik; Soup is made from fresh nettle leaves; Madimak plant is consumed both raw and
cooked; Purslane plant is eaten both raw and cooked; They stated that both the core and the leaves of the radish
plant are eaten. The above-ground parts of Chenopodium album, Stellaria media, Polygonum cognatum, and
Urtica dioica plants; They stated that the leaves of Arum elongatum, Chondrilla juncea, Cichorium intybus,
Capsella bursa-pastoris, Raphanus raphanistrum, Erodium cicutarium, Malva neglecta and Portulaca olera-
cea plants are consumed fresh or cooked (Aladi et al., 2022) . Although there were some differences in the
parts of the plants used in this study, generally similar results were obtained.

Ulcay and Senel (2024) stated the parts of the plants used, how they are used, and their medicinal purposes for
Tokat province of Tirkiye. By chopping and boiling the leaves of the Urtica dioica and chopping or roasting
the leaves and stem of the Capsella bursa-pastoris. They also indicated that Malva neglecta plant is cooked
and eaten; by roasting or boiling the Chenopodium album and; the leaves and stem of the Portulaca oleracea
are brewed, crushed or roasted. Besides by frying the Polygonum cognatum and Rumex angustifolius in oil and
brewing are used. The parts of the plants used are similar to the findings that we obtained in this study.

3. Conclusion

In this study, 23 taxa were identified as edible wild herbs and it was determined that the fresh green leaves of
these herbs were consumed raw, roasted and using various cooking techniques.

Herb festivals have started to be organized in Tirkiye in recent years as a socio-cultural and scirntific activity
in different parts of Turkiye. Especially in the Aegean Region, herb festivals are held regularly in Izmir (Ala-
cati, Urla, Seferihisar), Mugla (Bodrum) and Balikesir. Outside the Aegean Region, local herb and herb food
festivals are held in Dizce, Yozgat (Sorgun), and Samsun. Herb festivals can benefit the tourism sector, gast-
ronomy tourism stakeholders, and those interested in herb and herb dishes from other disciplines. In addition,
herb festivals contribute to introducing, recording, and transferring herbs, cooking, and preparation practices
to future generations. In this context, it is thought that holding regular herb festivals in the province of Isparta,
which is rich in wild edible herbs and herb dishes, will contribute to gastronomy tourism and the local people.
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Oz — Simsirler (Buxus spp.) herdem yesil bitkilerdir. Farkli kullanimlar1 olmakla birlikte genel olarak siis bitkisi
olarak kullanilirlar. Tiirkiye’de Karadeniz Bolgesi B. sempervirens’in en fazla yayilis gosterdigi bolgedir.
Kastamonu ise bu bolge igerisinde en genis yayilis alanina sahip illerin basinda gelmektedir. Ancak ildeki simsir
popiilasyonlarinin énemli bir kismi1 kurumustur. Kalan son lokasyonlardan &rnekler alinarak ¢ogaltilmis ve koruma
altma alinmistir. Bu arastirmada, Kastamonu ilinde dogal olarak yetisen simsirlerin bitkisel 6zellikleri belirlenerek
bolgenin gimsir popiilasyonu tanimlanmustir. Aragtirmada ortalama bitki boyu 11.0-28.0 cm, bitki eni 8.7-25.7 cm,
ana govde uzunlugu 3.1-11.0 cm, ana gévde ¢ap1 2.1-5.3 mm, ana govde bogum arasi uzunluk 8.5-18.4 mm, yandal
uzunlugu 5.7-17.2 cm, yandal ¢apt 0.81-3.1 mm, yandal bogum arasi uzunlugu 8.1-15.4 mm, yandal govde agis1
41.7°-63.3°, yandal sayis1 2.3-7.7 adet, siirgiin uzunlugu 4.1-11 cm, siirgiin ¢ap1 0.61-0.96 mm, siirgiin bogum arasi
uzunlugu 7.3-22.6 mm, siirgiin sayisi 2-12 adet, yaprak uzunlugu 1.5-2.9 cm, yaprak eni 0.94-1.62 cm, yaprak sap1
uzunlugu 0.18- 0.72 mm ve yaprak sap1 ¢ap1 0.25-0.71 mm arasinda 6l¢iilmiistiir. Bitki boyu ile bitki eni, siirglin
boyu, ana govde uzunlugu ve yandal bogum uzunlugu arasinda pozitif ve anlamh bir iliskinin oldugu tespit
edilmistir. Yine bitki eni ile siirgiin boyu ve ana govde c¢ap1 arasinda, ana govde uzunlugu ile yandal bogum
uzunlugu ve yaprak eni arasinda da benzer bir iliski vardir. Ana gévde bogum uzunlugu ile yaprak sap cap1 arasinda,
stirglin boyu ile siirgiin bogum uzunlugu ve yaprak sap uzunlugu ve siirglin ¢ap1 ile yaprak sap ¢api arasinda da
pozitif bir iliskinin oldugu bulunmustur.
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Abstract — Boxwoods (Buxus spp.) are evergreen plants. Although they have different uses, they are generally used
as an ornamental plants. In Turkey, the Black Sea Region is the region where B. sempervirens is most common
place. Kastamonu is one of the provinces with the widest distribution area in this region. However, a significant part
of the boxwood populations in the province has dried up. Propagation material samples as cutting were taken from
the last remaining locations and they were propagated and plants therefore were taken under protection. In this
study, the vegetative characteristics of the naturally grown boxwoods in Kastamonu province were determined and
the boxwood population of the region was defined. According to the results, the average plant height is between 11
and 28 cm, plant width is 8.7-25.7 cm, main stem length is 3.1-11.0 cm, main stem diameter is 2.1-5.3 mm,
internode length of the main stem is between 8.5-18.4 mm, lateral branch length 5.7-17.2 cm, lateral branch
diameter 0.81-2.1 mm, lateral branch internode length 8.1-15.4 mm, lateral branch stem angle 41.7°-63.3°, number
of lateral branches 2.3-7.7, shoot length 4.1-11 c¢cm, shoot diameter 0.61-0.96 mm, shoot internode length 7.3-32.6
mm, number of shoots 2.3-12, leaf length 1.5-2.9 cm, leaf width 0.94-1.62 c¢cm, petiole length 0.18- 0.72 mm and
petiole diameter 0.25-0.71 mm. There were positive and significant relationships among plant height with, plant
width, shoot length, main stem length and lateral branch node length. There were also similar relationships among
plant width and shoot length and main stem diameter, and among main stem length, lateral branch node length and
leaf width. It was also found that there were positive relationships among the main stem node length, petiole
diameter, shoot length, shoot node length, petiole length, shoot diameter and petiole diameter.
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1. Giris

Simgirler yaprak dokmeyen cali veya aga¢ formlu bitkilerdir. Buxus tiirlerinin yayilis gosterdigi alanlar;
Avrupa, Orta Dogu ve Akdeniz Havzasi, Cin, Japonya, Kore, Malezya ve Filipinler, Afrika, Karayip Adalari,
Meksika ve Giiney Amerika, Hindistan, Kuzeybat1 Himaliyalar ve eski Sovyetler Birligi bolgeleridir. Kuzey
Amerika, Antartika ve Avustralya ise dogal simsir tiirlerinin bulunmadig: alanlardir (Larson, 1996; Kohler,
2014; Kohler ve Briickner, 1982). Halen bazi sorunlar olsada The Plant List (2023) kayitlarina gore
simsirlerin 219 tiir ismi bulunmaktadir ancak bu isimlerden kabul edilmis 112 tiirii diinya genelinde yayilis
gostermektedir.

Simgirler sahip olduklar1 6zelliklerden dolay1 ¢ok genis bir kullanim alanina sahiptirler. Ancak simsirler
giiniimiizde genellikle siis bitkisi olarak kullanilir. Bu amagla en ¢ok yetistirilen tirler B. sempervirens ve B.
microphylla basta olmakla tizere, B. harlandii Hance, B. hyrcana Pojark ve B. balearica, gibi tlrlerdir.
Simsir siis bitkisi olarak ilk kez MO 4.000'de Misir bahgelerinde ¢it bitkisi amacgl kullamilmustir. Simsirler
sis bitkisi olaraktek ve toplu dikimler, gitler, saksi bitkisi, topiary ve kesme yesillik olarak
kullanilmaktadirlar (Larson, 1999; Batdorf, 2004; Van Trier vd., 2005; Sar1 ve Celikel, 2019). Her yil,
ABD’de yillik 13 milyondan fazla simsir satilmakta ve bu satisin degeri 141 milyon dolardir (USDA-NASS
2010). Nursery Management (Anonim, 2011) tarafindan yapilan bir peyzaj aragtirmasina gore, simsir, tiim
odunsu siis bitkileri arasinda tiiketiciler tarafindan satin alinan 1 numarali bitkidir. Ekonomik agidan en
onemli tlr olan B. sempervirens L.'nin yaklasik 400 ¢esidi vardir (Niemiera, 2018).

Simgirler siis bitkileri disinda miizik aletleri, yazi tabletleri, taraklar, oymal1 siis esyalari, resimler ve heykel
yapimu i¢in de kullamlmistir. Zarif ve dayanikli yaprakli dallar1 dini ve bayram torenlerinde kullanilmistir.
Ayrica benzersiz nitelikleri nedeniyle 6limsiizliigii simgeleyen bir agag¢ olarak bilinmektedir. Bu nedenle
tiirbelerin ve mezarliklarin ¢evresine dikilmistir. Bu 0zelliklerinden dolay1 yiizyillardir hem dogal yayilisinin
bulundugu bolgelerde hem de yayilis alan1 disinda yetistirilmistir. Yine odununun sahip oldugu yiiksek
yogunluk ve kolayca sekil verilebilmesi onun essiz olmasim saglamistir (Larson, 1996, Van Trier and
Hermans, 2007). Simsir taraklarn o6zellikle tinliidiir. 18. ve 19. yiizyilda simsir, oymacilar tarafindan resim
baskist i¢in kullanilmistir. Simsgir agaci, yavas biliylimesi nedeniyle biiylime halkalari tarafindan tretilen
damarlardan armmis oldugu i¢in iyi bir ses projeksiyonu da saglar (Mitchell vd., 2018).

Avrupa'da artan sanayilesmeyle birlikte, simsir ticareti en yogun agsamasina 1860 ile 1910 arasinda ulagmusti.
Bu donemde 10.000 tonun iizerinde bir isleme miktarma ulasmistir. Buna ek olarak Dogu Karadeniz
limanlarindan 19. yiizyilda yilda 2340 ton simsir odunu ihra¢ edildigi bildirilmistir (Mitchell vd.,
2018). Ancak, en 6nemli tedarik bolgelerindeki (Kafkasya, Tiirkiye ve Iran) biiyiik ve kaliteli simsirler hizla
tiilkenmesi simsir odununu nadir bulunur hale getirmistir. Bu nedenle simsir odununun ticaret hacmi keskin
bir diisiis yasamustir (Gottwald, 1958). Ayrica Tiirkiye simgir ormanlarinin son yillarda, simsir giivesi
(Cydalima perspectalis) ve simgir yanikligi mantar1 (Cylindrolaclodium buxicola)’nin neden oldugu zarar
nedeniyle kurudugu bildirilmistir (Ak vd., 2021; Sar vd., 2022). Dolayisi ile kalan simgir lokayonlarinin
korunmasi da olduk¢a 6nem kazanmustir.

Turkiye’de gerek sus bitkisi 6zellikleri ve gerekse orman ekosistemi icerisindeki 6nemi sebebiyle simsir
yetistiriciliginin ve ticaretinin gelistirilmesi gerekmektedir. Bu nedenle blyuk oranda ithal edilen ve
kullanilan simsir tiir ve gesitleri yerine Tiirkiye’nin ekolojik sartlarina uyum gosterebilen simsir ¢esitleri
1islah edilmelidir. Bu ¢alisma ile Turkiye’nin degisik bolgelerinden toplanan yerli simsir tiplerinin bazi
morfolojik 6zelliklerinin belirlenmesi ve buradan elde edilecek veriler 15181 altinda ileride yapilacak simsir
1slah ¢aligmalarina materyal temin edilmesi amaglanmistir. Bu amagla bu ¢alismada Kastamonu ilinde yayilis
gosteren mevcut simsirler degerlendirilmistir.
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2. Materyal ve Yontem

2.1. Veri Toplama ve Calisma Alam

Turkiye florasinin Buxus spp. tdrleri igin incelenmesi kapsaminda, daha Once yapilan ¢alismalar
incelenmistir. Daha 6nce arastiricilar tarafindan belirlenen lokasyonlara ek olarak, yeni lokasyonlarin tespiti
amaciyla bilgi toplama formu olusturup, Orman Bdélge Miidiirliikleri araciligi ile alt birimlere gonderilerek
bilgi toplanmistir. Bu veriler degerlendirildiginde Kastamonu ilinde Azdavay, Cide, Senpazar ve Pinarbasi
ilgeleri olmak tizere 4 ilgede toplam 44 koye ait lokasyonda simsir varligi belirlenmistir (Tablo 1).

Tablo 1
Kastamonu ili simsir lokasyonlari
il flge Koordinat
Kastamonu Azdavay 41°35'59.17.14’K
33°13'55.52.34”D
Pinarbas1 41°44'38.45"°K
33°10'27.55"D
Cide Canli simsir tespit edilmedi
Senpazar Canli simgir tespit edilmedi

Kastamonu ilinde 2020 yilinda yapilan arazi ¢aligmasinda saglikli olan simsirlerden; Yaprak biiyiikligii,
yaprak rengi ve yaprak siklig1 6zelliklerine gore se¢im yapilarak Azdavay (KA) ilgesinden 5 tip, Pinarbasi
(KP) ilcesinden ise 10 tipten gelik alinmustir. Alinan ¢elikler Karadeniz Tarimsal Arastirma Enstitiisiine
getirilerek 10 cm boyunda kesilip alttan 1sitmali, listten sislemeli, 3:1 oraninda torf+perlit karigimi ile
doldurulmus koklendirme masasina ¢ogaltma amaglh dikilmislerdir. Nisan 2021 yilinda koklenen celikler
sokiilerek yine 3:1 oraninda torf+perlit karigimi ile doldurulmus 2 1t saksilara dikilmislerdir. Saksilara alinan
bitkiler iki y1l biiyiitiilmiistiir. iki y1l biiyiitiilen simsirler 18 6zellik acisindan incelenmistir; Bitki boyu, bitki
eni, ana govde uzunlugu, ana govde capi, ana gévde bogum arasi uzunluk, yandal boyu, yandal ¢api1, yandal
bogum arasi uzunlugu, yandal gévde acisi, yandal sayisi, yaprak uzunlugu, yaprak eni, yaprak sap1 uzunlugu,
yaprak sap1 capi, siirglin boyu, siirgiin ¢api, siirgiin bogum arast uzunlugu ve siirgiin sayist dl¢timleri
yapilmustir (Sekil 1).

=< s T
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i

Sekil 1. Toplama yapilan Azdavay ve Pinarbasi simsir lokasyonlarinin goriintimii (a, b, c: Azdavay; d, e, f:
Pinarbas1
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2.2. Veri Analizi

Aragtirma morfolojik 6zelliklerin belirlenmesi amaciyla deneme tesadif parselleri deneme desenine gore bes
tekrarli ve her saksida tek bir fidan olacak sekilde kurulmustur. Varyans analizi, SPSS istatistiksel
yaziliminin 20.0 siiriimii kullanilarak yapildi ve tiplere ait Ozellikler arasindaki farklar Duncan ¢oklu
kargilagtirma testiyle (%5 hata limiti dahilinde) karsilagtirilmigtir. Ayrica tipler ve tiplere ait morfolojik
Ozellikler arasindaki iliskiler Pearson korelasyon (%5 ve %1 hata sinirlar1 dahilinde) analiziyle belirlenmistir.

3. Bulgular ve Tartisma

3.1. Bitki Boyu

Bitki boyuortalamalar1 arasindaki fark istatistiksel olarak énemlidir (p<0.05). Tipler bitki boyu bakimindan
birbirinden anlamli bir sekilde farkli bulunmustur. En kisa ve en uzun bitki boyu ise Piarbas1 lokasyonu
bitkilerinde tespit edilmistir. Ortalama bitki boyu 11.00 - 28.00 cm arasinda degismistir. En yiiksek bitki boyu
37KPO09 tipinde 28 cm ve en kiguk bitki boyu ise 37KP03 tipinde 11 cm olarak bulunmustur (Sekil 2).

45 -
Bitki boyu (cm)
30 -
. l
Ny Q Q
& ﬁ@ @@ @&@@ &

Sekil 2. Bitki boyu degerlerinin degisimi

3.2. Bitki Eni

Bitki eni ortalamalar1 arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler bitki eni bakimindan
birbirinden anlamli bir sekilde farkli bulunurken, en kisa ve en uzun bitki eni ise Pinarbasi lokasyonu
bitkilerinde bulunmustur. Ortalama bitki eni 8.7-25.7 ¢cm arasinda degismistir. Bitki boyunda oldugu gibi en
yiksek bitki eni 37KPQ9 tipinde 25.7 cm ve en kiglk bitki boyu ise 37KP03 tipinde 8.7 cm olarak tespit
edilmistir (Sekil 3).

30 +
25 Bitki eni (cm)
20 -
15 - b
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Sekil 3. Bitki eni degerlerinin degisimi
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3.3. Ana Govde Uzunlugu

Ana govde uzunlugu ortalamalari arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler ana gévde
uzunlugu bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en kisa ve en uzun ana govde
uzunlugu ise Azdavay lokasyonu bitkilerinde bulunmustur. Ana govde uzunlugu 31-11.0 cm arasinda
degismistir. En yiiksek ana govde uzunlugu 37KAO02 tipinde 11 c¢cm ve en kiigiik ana gévde uzunlugu ise
37KAO0S tipinde 3.14 cm olarak tespit edilmistir (Sekil 4).
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Sekil 4. Ana gévde uzunlugu degerlerinin degisimi

3.4. Ana Govde Capi

Ana govde ¢api ortalamalari arasindaki fark istatistiksel olarak énemlidir (p<0.05). Tipler ana gévde capi
bakimindan birbirinden anlamli bir sekilde farkli bulunmustur. En kisa ana govde ¢ap1 Pinarbasi ve en uzun
ana govde cap1 ise Azdavay lokasyonu bitkilerinde tespit edilmistir. Ortalama ana gévde ¢ap1 2.1-5.3 mm
arasinda degismistir. En yiiksek ana govde ¢ap1 37KAO04 tipinde 5.3 mm ve en kicik bitki boyu ise 37KP03
tipinde 2.1 mm olarak tespit edilmistir (Sekil 5).
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Sekil 5. Ana govde cap1 degerlerinin degisimi

3.5. Ana Govde Bogum Aras1 Uzunlugu

Ana gdvde bogum arasi uzunlugu ortalamalari arasindaki fark istatistiksel olarak anlamlidir (p<0.05). Tipler
ana govde bogum arasi uzunlugu bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en kisa ve en
uzun ana govde bogum arast uzunlugu ise Azdavay lokasyonu bitkilerinde tespit edilmistir. Ortalama ana
govde bogum arasi uzunlugu 8.5-18.4 mm arasinda degismistir. En yiiksek ana gévde bogum arasi uzunlugu
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37KAO02 tipinde 18.4 mm ve en kiigiik ana govde bogum arasi uzunlugu ise 37KAO03 tipinde 8.5 mm olarak
tespit edilmistir (Sekil 6).
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Sekil 6. Ana gdvde bogum arast uzunlugu degerlerinin degisimi

3.6. Yandal Uzunlugu

Yandal uzunlugu ortalamalari arasindaki fark istatistiksel olarak énemlidir (p<0.05). Tipler yandal uzunlugu
bakimindan birbirinden anlamli bir gekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diisiik deger ise
Azdavay lokasyonu bitkilerinde tespit edilmistir. Ortalama yandal uzunlugu 5.7-17.2 cm arasinda
degismistir. En yiiksek yandal uzunlugu 37KP09 tipinde 17.24 cm ve en kiiglik yandal uzunlugu ise 37KA03
tipinde 5.70 cm olarak tespit edilmistir (Sekil 7).
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Sekil 7. Yandal uzunlugu degerlerinin degisimi

3.7. Yandal Cap1

Yandal capi ortalamalari arasindaki fark istatistiksel olarak ©nemlidir (p<0.05). Tipler yandal g¢ap1
bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Azdavay, en diisiikk deger ise
Piarbagi lokasyonu bitkilerinden elde edilmistir. Ortalama yandal ¢ap1 0.81-3.1 mm arasinda degismistir. En
yiiksek yandal ¢ap1 37KA04 tipinde 3.18 mm ve en kiigiik yandal ¢ap1 ise 37KP07 tipinde 0.81 mm olarak
tespit edilmistir (Sekil 8).
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Sekil 8. Yandal ¢ap1 degerlerinin degisimi

3.8. Yandal Bogum Arasi Uzunlugu

Yandal bogum arasi uzunlugu ortalamalar1 arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler
yandal bogum aras1 uzunlugu bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek ve en
diisiik deger ise Pinarbagi lokasyonu bitkilerinde bulunmustur. Yandal bogum arasi uzunlugu 8.1-15.4 mm
arasinda degismistir. En yiiksek yandal bogum arasi uzunlugu 37KPO08 tipinde 15.4 mm ve en kigik yandal
bogum arasi uzunlugu ise 37KP03 tipinde 8.1 mm olarak tespit edilmistir (Sekil 9).
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Sekil 9. Yandal bogum aras1 uzunlugu degerlerinin degisimi

3.9. Yandal Govde Acisi

Yandal govde agis1 ortalamalar1 arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler yandal gévde
acist bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diisiik
deger ise Azdavay lokasyonu bitkilerinde bulunmustur. Ortalama yandal govde agis1 41.7°-63.3° arasinda
degismistir. En yiiksek yandal govde agis1 37KP02 tipinde 63.3° ve en kiigiik yandal govde agisi ise 37KA03
tipinde 41.7° olarak tespit edilmistir (Sekil 10).
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Sekil 10. Yandal govde agis1 degerlerinin degisimi

3.10. Yandal Sayisi

Yandal sayisi ortalamalari arasindaki fark istatistiksel olarak Onemlidir (p<0.05). Tipler yandal sayisi
bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Azdavay, en diigiikk deger ise
Pinarbasi lokasyonu bitkilerinde bulunmustur. Ortalama yandal sayis1 2.3-7.7 adet arasinda degismistir. En
yiiksek yandal sayis1 37KA04 tipinde 7.7 adet ve en kiigiik yandal sayisi1 ise 37KP07 tipinde 2.3 adet olarak
tespit edilmistir (Sekil 11).

9 -

8 Yandal sayis1

7 4

6 4

5 4

4 -

3 4

2 4

1 4

0 .

g $ g Q Ng

& «@ «@@«@ @««3%««3,@ ««3««3%«

Sekil 11. Yandal sayist degerlerinin degigimi

3.11. Surgun Uzunlugu

Surgiin uzunlugu ortalamalar: arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler siirgiin uzunlugu
bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diisiik deger ise
Azdavay lokasyonu bitkilerinde bulunmustur. Ortalama siirgiin uzunlugu 4.1-11 c¢cm arasinda degigmistir. En
yuksek slirglin uzunlugu 37KP09 tipinde 11 cm ve en kiiglik siirgiin uzunlugu ise 37KAO03 tipinde 4.1 cm
olarak tespit edilmistir (Sekil 12).
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Sekil 12. Siirgiin uzunlugu degerlerinin degigimi

3.12. Surglun Cap1

Siirgiin ¢ap1 ortalamalar1 arasindaki fark istatistiksel olarak 6nemlidir (p<0.05). Tiplerin ¢ogu siirglin ¢ap1
bakimindan birbirinden anlamli bir gekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diisiik deger ise
Azdavay lokasyonu bitkilerinde bulunmustur. Ortalama siirgiin ¢ap1 0.61-0.96 mm arasinda degismistir. En
yiiksek siirgiin ¢ap1 37KP07 tipinde 0.96 mm ve en kiigiik siirgiin ¢ap1 ise 37KP10 tipinde 0.61 mm olarak
tespit edilmistir (Sekil 13).
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Sekil 13. Siirgiin ¢ap1 degerlerinin degisimi

3.13. Surgidn Bogum Arasi Uzunlugu

Siirgiin bogum arasi uzunlugu ortalamalari arasindaki fark istatistiksel olarak Onemlidir (p<0.05). Tipler
stirglin bogum aras1 uzunlugu bakimindan birbirinden anlaml bir gekilde farkli bulunurken, en yiiksek ve en
diisiik Pinarbagi lokasyonu bitkilerinde bulunmustur. Ortalama siirgiin bogum arasi uzunlugu 7.3-22.6 mm
arasinda degismistir. En yiiksek stirgiin bogum arasi uzunlugu 37KP10 tipinde 22.6 mm ve en kiguk siirgln
bogum arasi uzunlugu ise 37KP05 tipinde 7.3 mm olarak tespit edilmistir (Sekil 14).
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Sekil 14. Siirgiin bogum arasi uzunlugu degerlerinin degigimi

3.14. Surgun Sayis1

Surgiin sayisi ortalamalari arasindaki fark istatistiksel olarak 6nemlidir (p<0.05). Tiplerin ¢ogu siirgiin sayist
bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Azdavay, en diisiikk deger ise
Pinarbagi lokasyonu bitkilerinde bulunmustur. Ortalama siirgiin sayisi 2-12 adet arasinda degismistir. En
yuksek siirgiin sayis1 37KA01 tipinde 12 adet ve en kiigiik siirgiin sayis1 ise 37KP07 tipinde 2 adet olarak
tespit edilmistir (Sekil 15).
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Sekil 15. Siirgiin sayist degerlerinin degigimi

3.15. Yaprak Uzunlugu

Yaprak uzunlugu ortalamalar1 arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler yaprak uzunlugu
bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek ve en diisiik degerler Azdavay
lokasyonu bitkilerinde bulunmustur. Ortalama yaprak uzunlugu 1.5-2.9 cm arasinda degismistir. En yiiksek
yaprak uzunlugu 37KAO01 tipinde 2.9 cm ve en kiigiik yaprak uzunlugu ise 37KAO05 tipinde 1.5 cm olarak
tespit edilmistir (Sekil 16).
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Sekil 16. Yaprak uzunlugu degerlerinin degisimi

3.16. Yaprak Eni

Yaprak eni ortalamalari arasindaki fark istatistiksel olarak énemlidir (p<0.05). Tipler yaprak eni bakimindan
birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diisiik deger ise Azdavay
lokasyonu bitkilerinde bulunmustur. Ortalama yaprak eni 0.94-1.62 cm arasinda degismistir. En yiiksek
yaprak eni 37KP10 tipinde 1.62 cm ve en kigcilk yaprak eni ise 37KAOQ1 tipinde 0.94 cm olarak tespit
edilmistir (Sekil 17).

2 -
Yaprak eni (cm)

{ITTITIINIT

v Ng
«@3 ,\@ ,\«ﬁ ,ka (\‘g3 ,\ ,&' ,\;\ ,,;\

[N
I

,,;\

Sekil 17. Yaprak eni degerlerinin degisimi

3.17. Yaprak Sap1 Uzunlugu

Yaprak sap1 uzunlugu ortalamalari arasindaki fark istatistiksel olarak 6nemlidir (p<0.05). Tipler yaprak sap1
uzunlugu bakimindan birbirinden anlamli bir sekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diigiik
deger ise Azdavay lokasyonu bitkilerinde bulunmustur. Ortalama yaprak sapir uzunlugu 0.18- 0.72 mm
arasinda degismistir. En yiiksek yaprak sap1 uzunlugu 37KP09 tipinde 0.72 mm ve en kiclk yaprak sap1
uzunlugu ise 37KAOQ3 tipinde 0.18 mm olarak tespit edilmistir (Sekil 18).
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Sekil 18. Yaprak sap1 uzunlugu degerlerinin degisimi

3.18. Yaprak Sap1 Capi

Yaprak sap1 ¢apt ortalamalari arasindaki fark istatistiksel olarak dnemlidir (p<0.05). Tipler yaprak sap1 ¢ap1
bakimindan birbirinden anlamli bir gekilde farkli bulunurken, en yiiksek deger Pinarbasi, en diisiik deger ise
Azdavay lokasyonu bitkilerinde bulunmustur. Ortalama yaprak sap1 ¢apt 0.25-0.71 mm arasinda degismistir.
En yuksek yaprak sap1 ¢ap1 37KPOQ7 tipinde 0.71 mm ve en kigUk yaprak sap1 ¢ap1 ise 37KAO3 tipinde 0.25
mm olarak tespit edilmistir (Sekil 19).
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Sekil 19. Yaprak sapi1 ¢ap1 degerlerinin degisimi

3.19. Morfolojik Ozellikler Arasindaki iliskiler

Bitki boyu ile bitki eni ve siirgiin boyu arasinda p<0.01 diizeyinde, yine bitki boyu ile ana gévde uzunlugu ve
yandal bogum uzunlugu arasinda p<0.05 diizeyinde pozitif ve anlamli bir iligkinin oldugu tespit edilmistir.
Bitki eni ile siirgiin boyu arasinda p<0.01 ve ana govde ¢api ile ise p<0.05 diizeyinde pozitif bir iligki
bulunmustur. Yine ana gévde uzunlugu ile yandal bogum uzunlugu ve yaprak eni arasinda p<0.05 diizeyinde
pozitif bir iligki vardir. Ana gévde bogum uzunlugu ile yaprak sap capi arasinda, siirgiin boyu ile siirgiin
bogum uzunlugu ve yaprak sap uzunlugu arasinda da benzer bir iligski vardir (p<0.05). Siirgiin ¢api ile
yaprak sap ¢ap1 arasinda iliskininde p<0.01 diizeyinde pozitif oldugu bulunmustur (Tablo 2).
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Tablo 2
Morfolojik 6zellikler arasindaki iliskiler
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Bitki boyu 0.725™ 0.615° 0.160 0.356 -0.068 0.649" 0.361 -0.133 0.727™ -0.075 0.388 -0.278 0.013 0.244 0.395 0.144
Bitki eni 0.470 0.654° 0.396 0.138 0.402 0.178 0.169 0.685™ -0.079 0.180 0.134 0.081 0.393 0.407 0.094
Ana gdvde uzunlugu 0.136 0.260 -0.268 0.611" 0536 -0.203 0.357 0.170 0.249 -0.231 0.352 0.565° 0.157 0.367

Ana govde gap1 0.142 0.087 0.071 0270 0442 0.257 0.201 -0.144 0456 0198 0.293 0.157 0.160

Ana govde bogum uzunlu- -0.144 -0.194 -0.070 -0.079 0.126 0.349 -0.016 0.198 0.499 0.076 0.293 0.562"

Su

Yandal ¢ap1 0.130 -0.434 0.266 0.018 -0.135 -0.166 0.308 -0.481 -0.294 -0.286 -0.263
Yandal bogum uzunlugu 0.355 -0.388 0.314 0.071 -0.003 -0.453 -0.214 0.152 0.150 0.012
Yandal agis1 -0.175 0.312 0494 0.110 -0.093 0.221 0533 0.196 0.370

0.091 -0.281 0.269 0.717" -0.082 -0.024 -0.442 -0.440
-0.314 0.598" -0.027 0.133 0.265 0.572° -0.064
-0.353 0.182 0.218 0.212 -0.071 0.664™

-0.140 -0.008 0.393 0.157 -0.074

0.223 -0.195 -0.294 -0.228

-0.010 0.503 0.358

0.056  0.465

0.235

Yandal sayisi

Siirglin boyu

Siirgiin ¢ap1

Siirgiin bogum uzunlugu
Stirgilin say1s1

Yaprak uzunlugu
Yaprak eni

Yaprak sap uzunlugu

**: p<0.01, *: p<0.05
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Simsirlerde ¢esitlilik, 1-1.5 m'den daha az boyda biyiyen (Kohler, 2014) kiigiik ¢alilar1 ve ayrica 3-20 m
yiiksekligindeki agaglari igerir. Nitekim yaptigimiz ¢alismada elde edilen veriler ¢cok kiicuk bir alanda bile
cok farkli morfolojik 6zelliklere sahip simsirlerin bulunabilecegini gostermistir. Simsirlerin biiylik yaprakl
tiirleri oldugu gibi asin1 kiigiik yaprakli tiirleri de vardir (Larson, 1999). Ust yiizii parlak yesil, alt yiizii damar
boyunca tiiylii ve sarimsi agik yesil renkli ve kenarlar diizgiin olan yapraklarin boyu 1.5-3.5 cm, eni ise 0.5-
1.5 cm olabilmektedir (Kéhler, 2014). B. microphylla var. koreana’da yaprak uzunlugu 1.2-2.6 cm arasinda
degistigi bildirilmistir. Yeni bir hibrit ¢esit olan Buxus “Babylon Beauty”’nin yaprak uzunlugu 1.9 c¢cm, eni
ise 1.25 cm arasindadir (Herman, 2020). B. sempervirens ¢esidi 'Katerberg”de ise yaprak uzunlugu 2.2 cm,
eni ise 0.7 cm arasinda oldugu belirlenmistir (Katerberg, 2004). Yaptigimiz ¢alismada ise yaprak uzunlugu
1.5-2.9 cm ve yaprak eni ise 0.94-1.62 cm arasinda bulunmustur. Siis bitkisi degeri bakimindan simsirde
yaprak sekli ve olgiileri olduk¢a 6nemlidir. Bu nedenle kiiciik, orta ve biiyiikk yaprakli simsirler kullanim
amacina gore degerlendirilebilmektedir. Calismamizda Kastamonu simsirlerinin farkli dlgiilerde yapraklara
sahip oldugunu, bu durumunda simgir 1slah1 agisindan degerlendirmelerinde avantaj sagladigi belirlenmistir.
Simgirlerde bir diger onemli morfolojik 6zellik ise yandal-strgiin sayis1 ve ozellikleridir. Cogu simsirde
yilda iki siirgiin biiylimesi donemine sahiptir; ilki ilkbahar basinda, ikincisi ise yaz sonu veya sonbahar
basinda baslar (Larson, 1999). Buxus microphylla var. koreana’da yandal uzunlugu 1.5-3.5 cm arsinda,
Buxus “Babylon Beauty”’nin yandal uzunlugu ise ortalama 12.1 cm oldugu bildirilmistir (Herman, 2020). B.
sempervirens ¢esidi “Katerberg”’de ise yandal uzunlugu ortalama 18 cm’dir (Katerberg, 2004). Yaptigimiz
calismada ise yandal uzunlugu 5.7-17.2 cm arasinda degismistir. Yine yandal sayisi Buxus ““Babylon
Beauty”’nin yandal sayis1 ortalama 22 adet (Herman, 2020), B. sempervirens ¢esidi “Katerberg™’de ise
ortalama 21 adet oldugu bildirilmistir (Katerberg, 2004). Bu ¢alismada ise yandal uzunlugu 2.3-7.7 adet
arasinda degismistir. Yandal sayisi bakimindan yaptigimiz c¢alismada elde edilen degerler farklilik
gostermistir. Yandal sayilar1 bitki yas1 ile de ilgili oldugundan elde ettigimiz sonug arastiricilarin bildiridigi
rakamlardan disiik kalmustir.

4. Sonuclar

Simgirler (Buxus spp.) herdem yesil bitkilerdir. Farkli kullanimlar1 olmakla birlikte genel olarak siis bitkisi
olarak kullanilirlar. Tiirkiye diinyada ¢ok 6nemli bir simsir havzasina sahiptir. Bu durum hem ekonomik hem
de kiiltiirel olarak cografyayr ve inanlar1 oldukga etkilemistir. Yine Turkiye kuzey, giiney ve batist olmak
iizere diinyada ender ve oldukea biiylik simsir ormanlarina sahip olmasina ragmen son 10-15 yilda bu orman
varliginin biiyiik bir kismu yok olmustur. Karadeniz bolgesinde 2011 yilindan itibaren simsir lokasyonlari
azalmis oldukga kiigiik alanlar kalmistir. TUrkiye’de Karadeniz Bolgesi B. sempervirens’in en fazla yayilis
gosterdigi bolgedir. Kastamonu ise bu bdlge igerisinde en genis yayilis alanina sahip illerin basinda
gelmektedir. Ancak ildeki simsir popiilasyonlarinin énemli bir kismi kurumustur. Kalan son lokasyonlardan
ornekler almarak ¢ogaltilmis ve koruma altina alinmustir. Bu arastirmada, Kastamonu ilinde dogal olarak
yetisen simsirlerin bitkisel 6zellikleri belirlenerek bolgenin simsir popiilasyonu tanimlanmistir. Arastirmada
ortalama bitki boyu 11.0-28.0 c¢cm, bitki eni 8.7-25.7 cm, ana gbévde uzunlugu 3.1-11.0 ¢cm, ana gévde ¢ap1
2.1-5.3 mm, ana gévde bogum arasi uzunluk 8.5-18.4 mm, yandal uzunlugu 5.7-17.2 c¢cm, yandal ¢ap1 0.81-
3.1 mm, yandal bogum arasi uzunlugu 8.1-15.4 mm, yandal gévde acis1 41.7°-63.3°, yandal sayis1 2.3-7.7
adet, siirgiin uzunlugu 4.1-11 cm, siirgiin ¢ap1 0.61-0.96 mm, siirgiin bogum arasi uzunlugu 7.3-22.6 mm,
stirglin say1s1 2-12 adet, yaprak uzunlugu 1.5-2.9 cm, yaprak eni 0.94-1.62 cm, yaprak sap1 uzunlugu 0.18-
0.72 mm ve yaprak sap1 ¢ap1 0.25-0.71 mm arasinda dl¢iilmiigtiir. Bu sonuglara gére Kastamonu iline ait
simsirlerin farkli morfolojik dzellikler gdsterdigi tespit edilmistir. Ozellikle yandal sayisi, siirgiin sayis1 ve
yaprak Ozellikleri gibi siis bitkisi olarak degerli olan baz1 6zellikler bakimindan farkliliklar gosterdigi
belirlenmistir. Belirlenen bu morfolojik yapilar simsir bitkisinin siis bitkisi olarak degerlendirilmesini
etkileyen Ozellikler olarak gelecekte yapilacak 1slah ¢alismalarina 11k tutacak niteliktedir.
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Orman Urtinleri Sempozyumu’nda 5152 abstract nolu bildiri olarak sunulmustur.

Yazar Katkilar
Omer SARI: Metodoloji, Aragtirma, Kavramsallastirma, Dogrulama, Orijinal makalenin yazilmasi.

Fisun Giirsel CELIKEL: Metodoloji, Arastirma, Kavramsallastirma, Dogrulama, inceleme ve diizenleme.

Cikar Catismasi
Yazarlar ¢ikar ¢atismasi bildirmemislerdir.

Kaynaklar

Ak, K., Sar1, O., Altas, K. ve Yasar, H. (2021). A new pest in the boxwood fields of Hatay province,
Cydalima perspectalis (Walker 1859) (Lepidoptera: Crambidae). Artvin Coruh Universitesi Orman
Fakultesi Dergisi, 22(1), 109-116. https://doi.org/10.17474/artvinofd.893012

Anonim, (2011). What landscapers want. Nursery Management, Aug 2011:28-30, 39.

Batdorf, L. R. (2004). Boxwood; an Illustrated Encyclopedia. The American Boxwood Society, Boyce VA.
343 pp.

Gottwald, H. (1958). Commercial timbers. Ferdinand Holzmann Verlag, Hamburg.

Hermans, D. (2020). Erisim adresi:
https://patents.google.com/patent/USPP32273P2/en?0=(%27HER2010B04%27+Buxus)&0q=%27HE
R2010B04%27+Buxus

Katerberg, G. (2004). Erisim adresi:
https://patents.google.com/patent/USPP15998P2/en?g=(buxus)&inventor=%27Katerberg%27%E2%8
0%99&00=+%27Katerberg%27%E2%80%99+buxus

Kohler, E. (2014). Buxaceae. En: Greuter, W. & Rankin Rodriguez, R. (ed.). Flora de la Republica de Cuba.
Serie A. Plantas Vasculares. Fasciculo 19(1). Koeltz Scientific Books. Kdnigstein, Alemania. 124 pp.

Kohler, E. and Brickner, P. (1982). Die pollenmorphologie der afrikanischen Buxus-und Notobuxus-arten
(Buxaceae) und ihre systematische bedeutung. Grana, 21(2), 71-82.

Larson, PD. (1996). Boxwood: Its History, Cultivation, Propagation and Descriptions. Boyce, VA: Foliar
Press VI.

Larson, PD. (1999). Boxwood: its history, cultivation, propagation and descriptions. Foliar Press, Virginia

Mitchell, R., Chitanava, S., Dbar, R., Kramarets, V., Lehtijarvi, A., Matchutadze, I., Mamadashvili, G.,
Matsiakh, I., Nacambo, S., Papazova-Anakieva, |., Sathyapala, S., Tuniyev, B., Vétek, G., Zukhbaia,
M. and Kenis, M. (2018). Identifying the ecological and societal consequences of a decline in Buxus
forests in  Europe and the Caucasus. Biological Invasions, 20, 3605-3620.
https://doi.org/10.1007/s10530-018-1799-8

Niemiera, A. X. (2018). Selecting landscape plants: Boxwoods. Erisim adresi :
https://vtechworks.lib.vt.edu/bitstream/handle/10919/84266/HORT-290.pdf Accessed 25 January
2023.

Sari, O., Celikel, F. G. and Yasar, H. (2022). Current Status and the Last Locations of Turkey’s Native
Buxus species (Buxus sempervirens L. and Buxus balearica Lam.) Under Threats. Uluslararast Tarim
ve Yaban Hayati Bilimleri Dergisi, 8(2), 179-196. https://doi.org/10.24180/ijaws.1073061

Sari, O. and Celikel, F. G. (2019). Turkey's Boxwoods (Buxus sempervirens and Buxus balearica) and
Current Threats, l.International Ornamental Plants Congress-VII1.Sus Bitkileri Kongresi, 9-11 EKim,
Bursa, 383-393.

Theplantlist, (2023). Erisim adresi: http://www.theplantlist.org/1.1/browse/A/Buxaceae/Buxus/

USDA-NASS, (2010). Census of Horticultural Specialties-2009. Erisim adresi:
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/Census_of Horticulture Specialt
ies/.

162


https://doi.org/10.17474/artvinofd.893012
https://patents.google.com/patent/USPP32273P2/en?q=(%27HER2010B04%27+Buxus)&oq=%27HER2010B04%27+Buxus
https://patents.google.com/patent/USPP32273P2/en?q=(%27HER2010B04%27+Buxus)&oq=%27HER2010B04%27+Buxus
https://patents.google.com/patent/USPP15998P2/en?q=(buxus)&inventor=%27Katerberg%27%E2%80%99&oq=+%27Katerberg%27%E2%80%99+buxus
https://patents.google.com/patent/USPP15998P2/en?q=(buxus)&inventor=%27Katerberg%27%E2%80%99&oq=+%27Katerberg%27%E2%80%99+buxus
https://doi.org/10.1007/s10530-018-1799-8
https://vtechworks.lib.vt.edu/bitstream/handle/10919/84266/HORT-290.pdf%20Accessed%2025%20January%202023
https://vtechworks.lib.vt.edu/bitstream/handle/10919/84266/HORT-290.pdf%20Accessed%2025%20January%202023
https://doi.org/10.24180/ijaws.1073061
http://www.theplantlist.org/1.1/browse/A/Buxaceae/Buxus/
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/Census_of_Horticulture_Specialties/
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/Census_of_Horticulture_Specialties/

Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 149-164

Van Trier, H., and Hermans, D. (2007). Buchs. Eugen Ulmer, Stuttgart
Van Trier, H., Hermans, D., Theunynck, A. and Dumon, M. (2005). Buxus. Stichting kunstboek.

163



Bartin Orman Fakiiltesi Dergisi | Journal of Bartin Faculty of Forestry

2024, 26(1): 164-171 | DOI: 10.24011/barofd.1382820

BAROFD

Dogadan Gelen Sifa: Adaptojenlere Genel Bir Bakis

Deren TAHMAS KAHYAOGLUY", Miiriivvet Begiim OZEN?, Hilal YILDIZ®

! Kastamonu Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Gida Miihendisligi Boliimii, Kastamonu, Tiirkiye

2Nevsehir Hac1 Bektas Veli Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Béliimii, Nevsehir, Tiirkiye

3Nevsehir Hac1 Bektas Veli Universitesi, Mithendislik ve Mimarlik Fakiiltesi, Gida Miihendisligi Béliimii, Nevsehir, Tiirkiye

Makale Tarihgesi
Gonderim:  29.10.2023
Kabul: 10.02.2024
Yayim: 29.02.2024

Derleme Makale

Oz — Zengin geleneksel mirast ve ¢ok yonlii uygulamalar nedeniyle bitkiler ve bitki kaynakli bilesenler antik
caglardan giliniimiize kadar biiylik ilgi gormiistiir. Bu bitki kaynakli bilesenler; geleneksel tip sistemlerindeki
ilaglarin, modern ilaglarin, nutrasétiklerin, gida takviyelerinin, farmasdtik ara maddelerin énemli kaynaklaridirlar.
Bitki kaynakli ajanlar olarak bilinen adaptojenler; stresin zararli etkilerinden koruyan, ¢evresel faktérlere uyum
saglama yetenegimizi artiran ve hasari azaltan dogal biyo diizenleyicilerdir. Adaptojenler hiicresel adaptif sinyal
yollarin1 aktive eden ve boylece dayanikliligi, zorlu kosullara adaptasyonu ve hayatta kalma sansini spesifik
olmayan sekilde artiran sifali bitkiler, gidalar ve fitokimyasallardir. Adaptojenler; strese karsi koymak, fiziksel
direnci artirmak, formda kalmak veya yasa bagh gelisen hafiza ve dikkat kaybi, yorgunluk, uykusuzluk, kaygi, genel
halsizlik, duygusal dengesizlik gibi baz1 bozukluklar1 hafifletmek amaciyla kullanilir. Kisa ve uzun vadede zorlu
durumlara karsi viicudun fizyolojik ve zihinsel stres tepkisini diizenlemeye ve azaltmaya yardimci olurlar.
Adaptojenler, adrenal bezlerden salgilanan hormonlarin salinimini kontrol ederek, fizyolojik ve zihinsel bir tepki
olan stres tepkisini diizenlediklerinden sadece bir islevi yerine getirmekle kalmazlar, ayn1 zamanda viicudun o an ne
ile bag etmeye c¢alistigina bagh olarak salgilanan hormonlar1 diizenleyerek semptomlarm hafifletilmesine ve
azaltilmasma da yardimci olurlar. Adaptojenlerin kortikosteroidler, katekolaminler ve nitrik oksit gibi stres
aracilarma tepki olarak hareket ettigi ve diger etkilerin yani sira spesifik olmayan bir sekilde antioksidan,
immiinomodiilator, hipoglisemik, hipokolesterolemik olarak da hareket edebildigi diigiiniilmektedir.
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Review Article

Abstract — Plant-derived substances have been valued since ancient times due to their rich cultural heritage and
diverse applications. These plant-derived substances are important sources of drugs in traditional medicine systems,
modern drugs, nutraceuticals, food supplements, and pharmaceutical intermediates. Adaptogens, known as plant-
derived agents, are natural bioregulators that protect against the harmful effects of stress, increase our ability to
adapt to environmental factors, and reduce damage. Adaptogens are herbs, foods, and phytochemicals that activate
cellular adaptive signaling pathways, increasing resilience and the chances of survival. Adaptogens are used to
increase physical resistance and alleviate some disorders such as memory and attention loss, fatigue, insomnia,
anxiety, and emotional instability caused by aging. They help regulate and reduce the body's physiological and
mental stress responses to challenging situations in the short and long term. Adaptogens serve more than just one
function, as they regulate the stress response, which is a physiological and mental response, by controlling the
release of hormones secreted from the adrenal glands. Besides, they regulate hormone secretion to relieve
symptoms, depending on what the body is trying to cope with at that moment. Adaptogens are thought to act in
response to mediators of stress, such as corticosteroids, catecholamines, and nitric oxide, and may also act
nonspecifically as antioxidants, immunomodulators, hypoglycemics, and hypocholesterolemics, among other
effects.
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1. Giris

Adaptojenler ongoriilemeyen stresli kosullar sirasinda, etkilenen hiicrelerde sinyal yolaklarinin aktivasyonu
yoluyla dayanikliligi, zorlu kosullara adaptasyonu ve hayatta kalma sansini spesifik olmayan sekilde arttiran
sifal1 bitkiler, besinler ve fitokimyasallardir (Esmaealzadeh, Iranpanah, Sarris & Rahimi, 2022; Panossian ve
ark., 2021). Amerikan Gida ve Ilag Idaresi (FDA) adaptojenleri cevresel adaptasyona yardime1 oldugu ve dis
zararlar1 Onledigi kanitlanmis yeni bir tiir metabolik diizenleyici olarak tanmimlamaktadir. Adaptojenlerin
tanimi, farmakolojik ve molekiiler etki mekanizmalarinin anlasilmasina iligkin artan sayida bilimsel
arastrma ile siirekli olarak giincellenmektedir (Panossian ve ark., 2021). Adaptojenlerin, stresli
organizmalara faydali bir sekilde yardimci olabilmesi igin dort kriteri karsilamasi gerekir. Birincisi,
adaptojenler yorgunluk, enfeksiyon ve depresyon gibi stresli durumlarin neden oldugu zaran
azaltabilmelidir. Ikincisi, adaptojenlerin insan viicudu iizerinde olumlu uyarici etkilere sahip olmasi gerekir.
Ucgiinciisii, geleneksel uyaricilarim aksine, adaptojenler tarafindan ortaya ¢ikan uyarici etkilerin uykusuzluk,
diisiik protein sentezi veya asiri enerji tiiketimi gibi yan etkilere neden olmamasi gerekir. Dordiinciisi,
adaptojenler toksik olmamalidir (Esmaealzadeh ve ark., 2022). Aslinda adaptojenlerin avantaji, strese verilen
bedensel tepkiyi en aza indirmeleri, alarm asamasindaki olumsuz reaksiyonlar1 azaltmalari ve genel
adaptasyon sendromu olarak adlandirilan tilkenme asamasinin baglangicini ortadan kaldirmalari veya en
azindan azaltmalaridir (Liao ve ark., 2018). Antioksidanlara ve vitaminlere benzer sekilde adaptojenler;
saglik, uyum, dayaniklilik, hayatta kalma ve saglikli yaslanma icin gerekli olan besinsel ve bitkisel tibbi
iirtinlerin bir kategorisini olusturur. Uyaranin (stres etkeni) dogasi ne olursa olsun, bir adaptojen, hiicresel ve
organizmal savunma sistemlerinin adaptif sinyal yollarmi aktive ederek adaptasyonu ve hayatta kalmayi
arttirir. Cok hedefli etki mekanizmalar1 ve genis yelpazedeki farmakolojik etkileri sayesinde adaptojenler;
biiyiik olasilikla kronik yorgunluk, hafiza bozuklugu, depresyon, anksiyete, uyku bozuklugu, diyabet, kalp
hastaligi ve yiiksek tansiyon, kronik inflamasyon ve otoimmiin hastaliklar, soguk alginligi ve grip,
enfeksiyonlar, cilt hastaliklari, karaciger hastaliklar1 ve kanser gibi stres kaynakli hastaliklarin dnlenmesi ve
tedavisinde etkilidirler (Esmaealzadeh ve ark., 2022). Adaptojenler birincil ve ikincil olarak kategorize
edilebilir. Pozitif stres tepkisi ve bununla iligkili hormonlar1 iiretebilen birincil adaptojenler sistemlerin
isleyisini giiclendiren, optimal tepkiyi tesvik eden ve noroendokrin sistemin fonksiyonunu iyilestirerek ve
hiicresel enerji transferini artirarak oksijenin, glikozun, lipidlerin ve proteinlerin viicut tarafindan etkili bir
sekilde kullanilmasini saglayarak enerji kullanimimin diizenlenmesine yardimer olurlar. Boylece sabit bir
enerji kaynag saglarlar. Ikincil adaptojenler ise hipotalamik-hipofiz-adrenal eksenini dogrudan
etkileyemezken bagisiklik, sinir ve endokrin sistemlerini etkileyebilen adaptojenlerdir. Ikincil adaptojenler
arasinda yag asitleri, steroller ve fenoller yer almaktadir (Yance & Tabachnik, 2007; Liao ve ark., 2018). Bu
derlemede adaptojen potansiyeli olan bitki ve nutrasétikler ile bu adaptojenlerin olast islevleri konularinda
bilgi verilecektir.

2. Bitkisel Kaynakli Adaptojenler

Bitkisel kaynakli adaptojenler, adaptojenik oOzellikler gosterebilen sifali bitkiler ve fitokimyasallardir.
Adaptojenik bitkilerin baz1 kombinasyonlari, organizmalardaki sinerjistik etkilesimleri nedeniyle herhangi
bir bilesenden elde edilemeyecek benzersiz etkiler saglar (Esmaealzadeh ve ark., 2022). Adaptojenik
aktiviteleri acisindan en ¢ok arastirilan sifali bitkiler arasinda Ocimum sanctum, Rhodiola rosea, Panax
ginseng, Eleutherococcus senticosus, Bacopa monnieri, Valeriana officinalis ve Passiflora incarnata
bulunmaktadir.

2.1. Ocimum sanctum

Kutsal feslegen olarak da bilinen Tulsi, Hint kitasina 6zgiidiir ve Ayurveda ve Siddha tibbi sistemlerinde
kullanilmaktadir. Tulsi bitkisi, giineybatt Asya, Filipinler, Hindistan ve Sri Lanka'da yaygin olarak
bulunmakta olup, g¢ekici aromatik kokusuyla Hindistan'in bir¢ok yerinde kutsal bir bitki olarak kabul
edilmekte ve geleneksel tibbin bir pargasi olarak kullanilmaktadir (Shikha & Kashyap, 2023). Ulkenin bazi
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bolgelerinde tulsi bitkisi, soguk alginligi, oksiiriik, ates ve idrar yolu enfeksiyonlarinin tedavisi gibi tibbi

uygulamalarda kullanilmistir (Kumar ve ark., 2021). Bir¢ok in vitro hayvan ve insan ¢alismasi, Tulsi'nin
adaptojenik, antimikrobiyal, antiinflamatuar, kardiyoprotektif ve immiinomodiilator etkiler dahil olmak {izere
coklu terapotik etkilere sahip oldugunu dogrulamaktadir (Jamshidi & Cohen, 2017). Tedavi edici 6zellikleri
nedeniyle kok, tohum ve yapraklar biiylik oranda kullanilmaktadir. Tulsi yaralanma, solunum bozukluklari,

karaciger hastaligi, viral enfeksiyon, kulak agrisi, sirt agrisi, higkirik, yenidoganlarda konjonktiva iltihab,
mide hastaliklari, idrar bozukluklari, g¢esitli toksisite ve zihinsel rahatsizliklar gibi bircok hastaligin evde
tedavi edilmesiyle lnliidiir. Tulsimin diger saglik yararlarmin yani sira antibiyotik 6zelliklere de sahip
oldugu bilinmektedir (Kaur ve ark., 2020).

2.2. Rhodiola rosea

"Altin kok" veya "giil kokii" olarak da bilinen Rhodiola rosea L., Crassulaceae bitki familyasina aittir. R.
rosea Ozellikle Avrupa ve Asya'nin kutup bolgelerinde yiiksek rakimli yerlerde yetisir. R. rosea, viicudun
fiziksel ve zihinsel streslere karsi spesifik olmayan direncini artirabilen ve islevlerini normallestirebilen,
adaptojenik etkilere sahip fitomedikal bir bitkidir (Stojcheva & Quintela, 2022). Geleneksel tedavide R.
rosea, fiziksel dayanikliligi, is verimliligini, uzun Oomiirliiliigi artirmak ve yorgunluk, depresyon, anemi,
iktidarsizlik, mide-bagirsak rahatsizliklari, enfeksiyonlar ve sinir sistemi bozukluklarini tedavi etmek igin
kullanilmaktadir (Brown, Gerbarg & Ramazanov, 2002). Ayrica anti-inflamatuar, antioksidan, antidepresif,
antifibrotik, antialerjik, antikanser ve antiapoptotik aktiviteler de dahil olmak iizere ¢ok sayida faydali
farmakolojik aktiviteye sahiptir (Ferah Okkay, Okkay & Karatas, 2021).

2.3. Panax ginseng

Asya ginsengi olarak bilinen Panax ginseng en yaygimn olarak kullanilan ginseng tiirlerinden biridir.
Anavatani1 Kore, Cin ve Japonya olan bu tiir, binlerce yildir geleneksel tipta dnemli bir sifa kaynagi olarak
kullanilmistir. Panax adi "her seyi iyilestiren" anlamina gelir ve ginseng'in insan viicudundaki tiim
hastaliklar1 iyilestirebilecegine dair geleneksel giivenden kaynaklanmaktadir (Kim, 2018). Ginseng’in genel
olarak insanlardaki fiziksel ve zihinsel kapasiteyi artiran, yorgunlugu azaltan ve fiziksel dayaniklilig1 artiran
boylece yasam kalitesini ylikselten adaptojen bir madde oldugu bildirilmistir (Yaman & Tasdemir, 2017).
Asya Kkiiltiirleri tarafindan binlerce yildir yorgunluk, zihinsel stres, kan sekerinin diizenlenmesi, libidonun
iyilestirilmesi ve uzun Omiirliiliigiin desteklenmesi gibi durumlar i¢in kullanilmigtir. Giiniimiizde modern
klinik ¢alismalar da Panax ginseng'in kanserin onlenmesinde, kan sekerinin diizenlenmesinde, yorgunlukta
hastaliklarin immiin modiilasyonunda ve sagligin siirdiiriilebilirliginde kullanimina odaklanmistir (Mishra &
Verma, 2017).

2.4. Eleutherococcus senticosus

Sibirya ginsengi olarak bilinen Eleutherococcus senticosus strese ve yorgunluga kars1 spesifik olmayan viicut
direncini artirma yetenegi olan bir adaptojen olarak Rusya, Cin, Kore ve Japonya'da yaygin olarak
kullanilmaktadir. Sibirya ginsengi geleneksel olarak canlandirici, yenileyici, kalbi besleyici ve sakinlestirici
olarak kullanilir. Kok kabugunun ekstrakti kan basincinin kontrolii, zihinsel ve duygusal problemler igin
analeptik veya stresle basa ¢ikma ajani olarak kullanilmistir (Kimura & Sumiyoshi, 2004). Ayrica stres
kaynakli fizyolojik degisiklikleri, iltihaplanmayi, kanseri, hipoglisemiyi ve kolinerjik etkiyi tedavi etme
yeteneklerine sahip oldugu bildirilmistir (Yan-Lin, Lin-De & Soon Kwan, 2011). Aktif bilesenlerinin
oksidatif strese karsi koruma saglayabilmesinin yani sira diyabet, kanser, inflamasyon ve kardiyovaskiiler
hastaliklarin 6nlenmesine ve tedavisine de katkida bulunmaktadir (Arouca & Grassi-Kassisse, 2013).

2.5. Bacopa monnieri

Bilissel giiclendirici etkilere sahip olan B. monnieri basta Hindistan ve Pakistan olmak iizere Ayurveda'da
ylizyillardir kullanilmaktadir. Pakistan, Avustralya, Avrupa, Afrika, Asya ve Kuzey ve Giiney Amerika'nin
sulak alanlarina 6zgii olan ve 6zellikle Pakistan'in Potohar bataklik bolgelerinde yetisen yabani bir bitkidir.
Bu bitkiden ekstrakte edilen ve 6nemli biyoaktivitelere sahip bacosidler, bilissel etkileri ile ilgi ¢ekmistir ve
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B. monnieri'nin biligsel etkilerinden bu bilesenlerin sorumlu olduklari diisiiniilmektedir. B. monnieri'den elde

edilen biyoaktif bilesiklerin dopamin ve serotonerjik sistemlere miidahale ettigi ancak 6nemli molekiiler
islevlerinin ndron sinyallemesini tesvik etmekle ilgili oldugu diisiilmektedir. Saponinler, flavonoidler,
terpenoidler ve fenoller gibi biyolojik olarak aktif bilesikler bu bitkinin ana bilesenleridir (Shoukat ve ark.,
2023; Banerjee ve ark., 2021; Bhattacharya & Ghosal, 1998).

2.6. Valeriana officinalis

Valerianaceae familyasina ait ¢ok yillik bir bitki olan Valeriana officinalis L.'nin Kuzey yarim kiirenin
iliman bolgelerinde yaygin olarak yetistigi bilinmektedir ve Avrupa'da oldukga popiiler bir bitkidir. Yaygin
olarak kediotu kokii olarak adlandirilan bu bitkinin kokleri ve rizomlar1 yiizyillardir geleneksel tipta
sakinlestirici olarak kullanilmaktadir. 21. ylizyilda V. officinalis ekstraktlarinin, esansiyel yaglarmin ve
bilesiklerinin noroprotektif, antihipertansif, anti-anksiyete ve anti-konviilsan aktiviteleri oldugu ileri
stiriilmiistiir (Das, Chaudhari, Singh, Kumar Dwivedy & Dubey, 2023; Shi ve ark., 2023).

2.7. Passiflora incarnata

Passifloraceae familyasindaki Passiflora cinsi diinyanin ¢ogunlukla tropikal ve subtropikal boélgelerinde
goriilen yaklasik 520 tiir icerir. Tiirlerin ¢ogunlugu Orta veya Giiney Amerika'da ve bazi tiirler Kuzey
Amerika, Gilineydogu Asya ve Avustralya'da bulunur (Wohlmuth, Penman, Pearson & Lehmann, 2010).
Passiflora incarnata L. i¢erdigi fenolik maddeler, alkoloidler ve flavonoidler gibi gesitli fito-metabolitler ile
potansiyel biyolojik aktiviteler sergilemekte ve sakinlestirici 6zelligiyle ilag endiistrisinde taninmaktadir
(Michael, Mohammed, Ponnusamy & Edward Gnanaraj, 2022). Popiiler geleneksel fitoterapik bir ilag
olmasinin yam sira zihinsel stres, kaygi ve uyku bozuklugunun hafif semptomlarinin azaltilmasi ic¢in
homeopatik bir ilag haline de gelmistir. Avrupa geleneksel tibbinda kaygi, sinirlilik, kabizlik, hazimsizlik,
hafif enfeksiyonlar ve uykusuzluk gibi ¢esitli endikasyonlar icin recete edilmektedir. Amerika’da analjezik,
antispazmodik, anti-astim, solucan 6ldiiriicii, ishal, adet 6ncesi sendrom, yaniklar, hemoroit, uykusuzluk, kas
kramplari, histeri, nevralji tedavisinde ve ¢esitli hastaliklarda agr1 kesici olarak bagvurulmaktadir. Asya’da
uykusuzluk, kaygi, yiiksek tansiyon tedavisinde, Afrika’da ise sakinlestirici, spazm Onleyici ve analjezik
etkileri nedeniyle kullanilmaktadir (Miroddi, Calapai, Navarra, Minciullo & Gangemi, 2013).

3. Adaptojenler Olarak Nutrasotikler

Yaklasik 2000 y1l 6nce Hipokrat, "Gidaniz ilaciniz, ilaciniz da gidaniz olsun" diyerek beslenmenin ve gida
bilesenlerinin saglik lizerinde ne kadar 6nemli oldugunu vurgulamistir. Gida, gida bilesenleri ve saglik
arasindaki iliski, 1989 yilinda nutrasétik teriminin Stephen Defelice tarafindan ortaya atilmasi ile dikkati
¢ekmistir (Vishvakarma, Mandal & Verma, 2023; Helal ve ark., 2019; Basaran 2008). Nutrasotik, “bir gida
veya gidanin bir parcasi olan ve hastaliklarin 6nlenmesi ve tedavisi de dahil olmak {izere tibbi veya saglik
yararlar1 saglayan herhangi bir madde” olarak tanimlanmaktadir. Dolayisiyla nutrasétikler, gidalarda bulunan
temel besin degerlerine ek olarak ekstra saglik yararlar1 saglamak i¢in gida kaynaklarindan elde edilmektedir
(Vishvakarma ve ark., 2023; Helal ve ark., 2019; Basaran 2008).

Ozellikle saglik ve hastaliklarin énlenmesinde diyetin hayati roliinii destekleyen bilimsel bilgilerde yasanan
hizli ilerlemeler, sagligi tesvik eden gidalarin ve {iriinlerin gelistirilmesine olanak saglamistir. Nutrasdtikler,
bir¢ok hastaligin tedavisinde veya onlenmesinde “dogal ilag” olarak kabul gormektedir. Bundan dolay1
glinimiizde, gelismis iilkelerde pek ¢ok insan tarafindan tercih edilmektedir (Mesa ve ark., 2023). Nutrasotik
irtiinler agr1 kesici, soguk alginligi ve oksiiriikk, uyku ve sindirim bozukluklari, bazi kanser tiirlerinin
Onlenmesi, osteoporoz, kan basinci, kolesterol, depresyon ve diyabet gibi tiim tedavi alanlarini
kapsamaktadir (Vishvakarma ve ark., 2023; Helal ve ark., 2019; Basaran 2008).

Kompleks yapilar1 ve sergiledikleri etkilere gore siniflandirilan nutrasétikler, genis kapsamda geleneksel ve
geleneksel olmayan nutrasétikler olarak iki gruba ayrilabilirler (Helal vd., 2019). Geleneksel nutrasétikler
biyoaktif bilesenler (gidalar, bitkiler, fitokimyasallar, coklu doymamis yag asitleri), nutrasotik enzimler ve
probiyotikler ile prebiyotikler olmak {izere kendi i¢inde ii¢ alt kategoriye ayrilirken, geleneksel olmayan
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nutrasétikler ise giiclendirilmis ve rekombinant nutrasétikler olarak ikiye ayrilirlar. Yaygin olarak kullanilan

nutrasétikler geleneksel sinifa giren prebiyotikler, diyet lifleri, omega-3 yag asitleri ve antioksidanlardir.

Prebiyotikler, konak¢1 bakterilerin saglik yararlari saglamak igin segici olarak kullandiklari substratlardir.
Yaygin  prebiyotik  bilesikler  arasinda  iniilin,  oligosakkaritler, fruktooligosakkaritler = ve
galaktooligosakkaritler yer alir. Prebiyotikler asidik ortamda siirdiiriilebilirlige, spesifik sindirim enzimlerine
kars1 dirence, yararli ve saglikli mikroorganizmalarin biiyiimesini artirma ve kisa zincirli yag asitleri
olusturma kapasitelerine de sahiptirler (Devi ve ark., 2023). Son yillarda yapilan ¢aligmalar, farkli probiyotik
suslarin ¢ogalmasi ve yasayabilirligi i¢in prebiyotik maddelerin eklenmesinin dnemini ortaya koymustur.
Prebiyotik aktiviteye sahip molekiiller, konak¢idaki reseptorlerle etkilesime girerek inflamatuar siireglerle
basa ¢ikmada bagisiklik sistemini modiile eder, ayrica probiyotik hiicreleri besler, bagirsak epitel hiicrelerine
sinyal gonderir ve bariyer fonksiyonuna yardimci olur (Mesa ve ark., 2023).

Diyet lifi, yaygin olarak kullanilan biyoaktif bilesenler arasinda yer alir. Ince bagirsak sindirim enzimleri
tarafindan sindirime direngli olan karbonhidrat oligomerleri ve polimerleri bu gruba girer. Diyet lifleri
¢oziiniirliige bagh olarak ¢oziiniir veya c¢oziinmeyen diyet lifi olarak kategorize edilirler. Ilki, kilonun
azaltilmasi, serum lipitleri, kolesterol, yemek sonrasi glikoz salinimi ve kolon kanserinin 6nlenmesi gibi
cesitli saglik yararlariyla iligkilidir (Bhatt, Kumari & Gupta, 2023). Diyet lifi alimini arttirmanin, kan
kolesterolii ve lipit profillerinin azaltilmasinin yani sira saglikli kan sekeri seviyelerinin korunmasinda etkili
oldugu bildirilmistir. Diyet lifi alimi1 diyabet, obezite ve kolon kanseri dahil olmak lizere ¢esitli kronik
durumlara yakalanma riskinin azalmasiyla iliskilendirilmistir (Tariq ve ark., 2023). Coziiniir diyet lifinin
viskoz jel iiretme yetenegi kardiyovaskiiler hastaliklara karsi koruma saglar. Bagirsak iceriginin viskozitesi
artiginda safra asitlerinin yeniden emilimi azalir, bu da kandaki kolesterol dolagimini engeller. Diyet lifleri,
ince bagirsakta ne sindirilen ne de emilen bir grup heterojen madde olarak kabul edilir. Baz1 diyet lifleri
bagirsak mikrobiyotasinda bulunan faydali bakteriler tarafindan metabolize edildiginde prebiyotik olarak
siniflandirilabilir. Dolayisiyla faydali mikroorganizmalarin biiyiimesi i¢in uygun bir ortam saglamanin yani
sira potansiyel olarak patojenik hiicrelere karsi bakteriyostatik aktivite saglama yetenegine de sahiptirler.
Probiyotiklerle iligkili prebiyotiklerin kullanimi ile birlikte sindirilmeyen bu diyet lifleri ince bagirsakta
emilir ve probiyotik tiirleri tarafindan fermente edilerek kolon mukoza hiicrelerinde bulunan ana enerji
maddesi olan kisa zincirli yag asitleri (esas olarak biitirat, asetat ve propiyonat) liretilir (Martellet, Majolo,
Ducati, de Souza & Goettert, 2022).

Omega-3 coklu doymams yag asitleri, terminal metil grubundan sayilan ii¢iincii ve dordiincii karbon
atomlart arasindaki ilk ¢ift bagin konumuna gore isimlendirilirler. Bu yag asitleri arasinda a-linolenik asit
(ALA; 18:3 n-3), eikosapentaenoik asit (EPA; 20:5 n-3) ve dokosaheksaenoik asit (DHA; 22:6 n-3) en
yaygin olarak aragtirilanlardir (Shahidi & Ambigaipalan 2018). Normal metabolizma icin gerekli olan
omega-3 yag asitlerini insanlarin sentezleme yetenegi sinirhidir (Cakmake1 & Tahmas-Kahyaoglu 2012). Bu
yag asitleri anti-inflamatuar 6zelliklere sahip olmalar1 dolayisiyla kardiyovaskiiler hastaliklara ve bobrek
hasarina karsi koruma saglamalarinin yanisira anti-kanser etkileri ile de bilinmektedirler (Elbarbary, Ismail
& Mohamed, 2023; Yaghmur, Ghayas, Jan, Kalaycioglu & Moghimi, 2023; Shahidi & Ambigaipalan 2018).

Antioksidanlar, diger molekiillerin oksidasyonunu engelleyen molekiillerdir. Antioksidan aktivitenin islevi,
nutrasotik uygulamada saglik yararlari tizerinde 6nemli rol oynar. Antioksidanlar, serbest radikaller olarak
adlandirilan reaktif oksijen tiirleri ve reaktif nitrojen tiirleri gibi hasar iirlinlerinin {istesinden gelmek icin
onemli bir etkiye sahiptir. Serbest radikallerin iiretiminin engellenmesi, serbest radikallerin temizlenmesi ve
toksik tilirlerin olusumunun bloke edilmesi gibi serbest radikallerle miicadele etmek i¢in antioksidanlarin
birgok mekanizmasi vardir. insan viicudundaki oksidatif stresin engellenmesinde ve serbest radikallerin
nétralize edilmesinde endojen antioksidanlar1 artirmak icin eksojen antioksidanlara ihtiya¢ duyulmaktadir.
Cok sayida nutrasotik; kanser, ndrodejenerasyon, kardiyovaskiiler hastaliklar, fel¢ ve yaslanma gibi ¢esitli
hastaliklar1 6nlemek igin astaksantin, kurkumin ve antosiyaninler gibi antioksidan bilesikler igerir. Diyette,
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besin maddelerinde ve bitkilerde cesitli antioksidan nutrasétikler bulunabilir. Ancak nutrasétikler esasen

flavonoidler ve karotenoidler olarak ikiye ayrilabilir. Flavonoidler, heterosiklik piren halkasi (C) ve oksijen
ile bagl iki benzen halkasindan (A ve B) olusan C6-C3-C6 kimyasal yapisina sahip fenolik bilesiklerdir.
Flavonoller, flavonlar, izoflavonlar ve antosiyaninler dahil olmak tizere ¢esitli flavonoid kategorileri vardir.
Flavonoidler oksidatif stresi engelleyebilir ve bunlara karsi koyabilen biyoaktif bilesenlerdir. Karotenoidler
ise havug, 1spanak, marul ve domates gibi ¢esitli gida kaynaklarinda bulunan ve yiiksek antioksidan
aktiviteye sahip dogal pigmentlerdir. Karotenoidler genel olarak hidrofobiktirler ve suda ¢oziiniirliikleri
zayiftir. Yapilarina gore karotenoidler, ksantofiller (Lutein ve zeaksantin ) ve karotenler (likopen ve B-
karoten) olarak siniflandirilabilirler (Gunawan & Boonkanokwong, 2023; Ciniviz, 2018).

4. Sonug¢

Stres glinliik yagsamin normal bir pargasidir ancak bununla basa ¢ikmak i¢in gerekli araglar1 kullanabilmek
onemlidir. Aksi takdirde kronik stres tedavi edilmezse hipertansiyon, kalp hastaligi, anksiyete, depresyon,
hafiza bozuklugu gibi stresle iliskili ¢esitli hastaliklara yol agabilir. Dogal kaynakli stres koruyucu ilaglara
artan ilgi nedeniyle tiim diinyada adaptojenlere yonelik arastirmalarin sayisi artmaya baslamustir. Ozellikle
sahip olduklar: biyoaktif bilesenlerin etkisiyle sifali bitkilerin, insan sagligi tizerinde 6nemli bir rol oynadigi
ve cesitli hastaliklarin tedavisinde kullanildigi eski ¢aglardan beri bilinmektedir. Bitki kaynakli adaptojenler;
stres modiilasyon aktiviteleri, antioksidan aktiviteleri, yorgunluk onleyici ve fiziksel dayaniklilig arttirici
etkileri, immiinomodiilatdr aktiviteleri ve kardiyovaskiiler koruyucu aktiviteleri ile viicut direncini
artirmaktadir. Strese bagli ¢esitli tibbi ve fizyolojik durumlarda adaptojen olarak nutrasétiklerin kullaniminin
ise bilimsel olarak dogrulanmasi i¢in uzun vadeli klinik ¢aligmalara ihtiyag vardir.

Bilgilendirme

Bu ¢aligma, 5. Uluslararast Odun Dis1 Orman Uriinleri Sempozyumunda sunulmustur.
Yazar Katkilan
D.T.K., M.B.O ve H.Y. derleme makaleyi tasarlayip yazmislardir.

Cikar Catismasi

Yazarlar ¢ikar ¢atismasi bildirmemislerdir.

Kaynaklar

Arouca, A., & Grassi-Kassisse, D.M. (2013). Eleutherococcus senticosus: Studies and effects. Health, 5(9),
1509-1515.

Banerjee, S., Anand, U., Ghosh, S., Ray, D., Ray, P., Nandy, S., Deshmukh, G.D., Tripathi, V., & Dey, A.
(2021). Bacosides fromBacopa monnieriextract: An overview of the effects on neurological disorders.
Phytotherapy Research, 35, 5668-5679.

Basaran, A.A. (2008). Nutrasétikler. Tiirk Tip Bilimleri Dergisi, 28, 146-149.

Bhatt, S., Kumari, R., & Gupta, M. (2023). Development of soluble dietary fiber incorporated black pea
protein slice: Physicochemical, textural, and rheological properties. Measurement: Food, 12, 100112.

Bhattacharya, S.K., & Ghosal, S. (1998). Anxiolytic activity of a standardized extract of Bacopa monniera:
an experimental study. Phytomedicine, 5, 77-82.

Brown, R.P., Gerbarg, P.L., & Ramazanov, Z. (2002). Rhodiola rosea: A phytomedicinal overview. Journal
of the American Botanical Council, 56, 40-52.

Ciniviz, M. (2018). Cubuk Tursularimin Antioksidan Aktivitesi ve Fenolik Asit Profilinin Tespiti. Yiksek
Lisans Tezi, Fen Bilimleri Enstitiisii, Nevsehir Hac1 Bektas Veli Universitesi, Nevsehir, 136 s.

Cakmakei, S., & Tahmas-Kahyaoglu, D. (2012). Yag asitlerinin saglik ve beslenme {izerine etkilerine genel
bir bakis. Akademik Gida, 10(1), 103-113.

169



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 164-171

Das, S., Chaudhari, A.K., Singh, V.P., Kumar Dwivedy, A.K., & Dubey, N.K. (2023). Chitosan based
encapsulation of Valeriana officinalis essential oil as edible coating for inhibition of fungi and
aflatoxin B1 contamination, nutritional quality improvement, and shelf life extension of Citrus sinensis
fruits. International Journal of Biological Macromolecules, 233, 123565.

Devi R., Sharma, E., Thakur, R., Lal, P., Kumar, A., Altaf, M.A., Singh, B., Tiwari, R.K,, Lal, M.K., &
Kumar, R. (2023). Non-dairy prebiotics: Conceptual relevance with nutrigenomics and mechanistic
understanding of the effects on human health. Food Research International, 170, 112980.

Elbarbary, N.S., Ismail , E.A.R., & Mohamed, S.A. (2023). Omega-3 fatty acids supplementation improves
early-stage diabetic nephropathy and subclinical atherosclerosis in pediatric patients with type 1
diabetes: A randomized controlled trial. Clinical Nutrition, 42(12), 2372-2380.

Esmaealzadeh, N., Iranpanah, A., Sarris, J., & Rahimi, R. (2022). A literature review of the studies
concerning selected plant-derived adaptogens and their general function in body with a focus on
animal studies. Phytomedicine, 105, 154354.

Ferah Okkay, I., Okkay, U., & Karatas, O. (2021). Effects of Rhodiola rosea on indomethacin-induced
gastric injury. Dicle Medical Journal, 48(4), 732-739.

Gunawan, M., & Boonkanokwong, V. (2023). Current applications of solid lipid nanoparticles and
nanostructured lipid carriers as vehicles in oral delivery systems for antioxidant nutraceuticals: A
review. Colloids and Surfaces B: Biointerfaces, 233, 113608.

Helal N.A., Eassa, H.A., Amer, A.M., Eltokhy, M.A., Edafiogho, I., & Nounou, M.I. (2019). Nutraceuticals'
novel formulations: the good, the bad, the unknown and patents involved. Recent Patents on Drug
Delivery & Formulation, 13(2), 105-156.

Jamshidi, N., & Cohen, M.M. (2017). The clinical efficacy and safety of tulsi in humans: a systematic
review of the literature. Evidence-Based Complementary and Alternative Medicine, 2017, 9217567.

Kaur, S., Sabharwal, S., Anand, N., Singh, S., Baghel, D.S., & Mittal, A. (2020). An overview of Tulsi (Holy
basil). European Journal of Molecular & Clinical Medicine, 7(7), 2833-2839.

Kim, J.H. (2018). Pharmacological and medical applications of Panax ginseng and ginsenosides: a review for
use in cardiovascular diseases. Journal of Ginseng Research, 42(3), 264—269.

Kimura, Y., & Sumiyoshi, M. (2004). Effects of various Eleutherococcus senticosus cortex on swimming
time, natural killer activity and corticosterone level in forced swimming stressed mice. Journal of
Ethnopharmacology, 95(2-3), 447-453.

Kumar, M.R., Devi, H., Prakash, S., Rathore, S., Thakur, M., Puri, S., Pundir, A.,Bangar, S.P., & Changan,
S. (2021). Ethnomedicinal plants used in the health care system: survey of the mid hills of solan
district, Himachal Pradesh, India. Plants, 10, 1842.

Liao, L., He, Y., Li, L., Meng, H., Dong, Y., Yi, F., & Xiao, P. (2018). A preliminary review of studies on
adaptogens: comparison of their bioactivity in TCM with that of ginseng-like herbs used worldwide.
Chinese Medicine, 13, 57.

Martellet, M.C., Majolo, F., Ducati, R.G., de Souza, C.F.V., & Goettert, M.l. (2022). Probiotic applications
associated with Psyllium fiber as prebiotics geared to a healthy intestinal microbiota: A review.
Nutrition, 103-104, 111772.

Mesa, N.C., Alves, ILA., Vilela, F.M.P., Silva, D.M., Forero, L.A.P., Novoa, D.M.A., & da Costa, J.C.
(2023). Fruits as nutraceuticals: A review of the main fruits included in nutraceutical patents. Food
Research International, 170, 113013.

Michael, H.S.R., Mohammed, N.B., Ponnusamy, S., & Edward Gnanaraj, W. (2022). A folk medicine:
Passiflora incarnata L. phytochemical profile with antioxidant potency. Turkish Journal of
Pharmaceutical Sciences, 19(3), 287-292.

Miroddi, M., Calapai, G., Navarra, M., Minciullo, P.L., & Gangemi, S. (2013). Passiflora incarnata L.:
Ethnopharmacology, clinical application, safety and evaluation of clinical trials. Journal of
Ethnopharmacology, 150, 791-804.

Mishra, J.N., & Verma, N.K. (2017). An Overview on Panax ginseng. International Journal of Pharma and
Chemical Research, 3(3), 516-522.

Panossian, A.G., Efferth, T., Shikov, A.N., Pozharitskaya, O.N., Kuchta, K., Mukherjee, P.K., Banerje, S.,
Heinrich, M., Wu, W., Guo, D., & Wagner, H. (2021). Evolution of the adaptogenic concept from
traditional use to medical systems: Pharmacology of stress- and aging-related diseases. Medicinal

170



Bartin Orman Fakiiltesi Dergisi 2024, Cilt 26, Say: 1, Sayfa: 164-171
Research Reviews, 41(1), 630-703.

Shahidi F., & Ambigaipalan, P. (2018). Omega-3 polyunsaturated fatty acids and their health benefits.
Annual Review of Food Science and Technology, 9, 345-381.

Shi, D.Q., Liu, JJ., Feng, Y.M., Zhou, Y., Liao, C.C., Liu, D., Li, R.T., & Li, H.M. (2023). Iridoids and
sesquiterpenoids from Valeriana officinalis and their bioactivities. Phytochemistry, 205, 113478.

Shikha, D., & Kashyap, P. (2023). Ocimum Species. Harvesting Food from Weeds, pp. 83-215

Shoukat, S., Zia, M.A., Uzair, M., Attia, K.A., Abushady, A.M., Fiaz, S., Ali, S., Seung Hwan Yang, G., &
Ghulam, M.A. (2023). Bacopa monnieri: A promising Herbal approach for neurodegenerative disease
treatment supported by in silico and in vitro research. Heliyon, 9(11), e21161.

Stojcheva, E.l., & Quintela, J.C. (2022). The Effectiveness of Rhodiola rosea L. Preparations in Alleviating
Various Aspects of Life-Stress Symptoms and Stress-Induced Conditions-Encouraging Clinical
Evidence. Molecules, 27(12), 3902.

Tarig, A., Sahar, A., Usman, M., Sameen, A., Azhar, M., Tahir, R., Younas, R., & Khan, M.I. (2023).
Extraction of dietary fiber and polyphenols from mango peel and its therapeutic potential to improve
gut health. Food Bioscience, 53, 1026609.

Vishvakarma, P., Mandal, S., & Verma, A. (2023). A review on current aspects of nutraceuticals and dietary
supplements. International Journal of Pharma Professional’s Research, 14(1), 78-91.

WohImuth, H., Penman, K.G., Pearson, T., & Lehmann, R.P. (2010). Pharmacognosy and chemotypes of
passionflower (Passiflora incarnata L.). Biological and Pharmaceutical Bulletin, 33(6), 1015-1018.

Yaghmur, A., Ghayas, S., Jan, H., Kalaycioglu, G.D., & Moghimi, S.M. (2023). Omega-3 fatty acid
nanocarriers: Characterization and potential applications. Current Opinion in Colloid & Interface
Science, 67, 101728.

Yaman, A.M., & Tasdemir, A. (2017). The properties of ginseng and its effects on health. Health Academy
Kastamonu, 2(3), 211-222.

Yan-Lin, S,, Lin-De, L., & Soon Kwan, H. (2011). Eleutherococcus senticosus as a crude medicine: Review
of biological and pharmacological effects. Journal of Medicinal Plants Research, 5(25), 5946-5952.

Yance DR, & Tabachnik B. (2007). Breakthrough solutions in herbal medicine adaptogenic formulas: the
way to vitality. Townsend Letter, 282, 86-90.

171



Bartin Orman Fakiiltesi Dergisi | Journal of Bartin Faculty of Forestry
2024, 26(1): 172-183 | DOI: 10.24011/barofd.1381947

BAROFD

Bibliometric Analysis of Graduate Theses on Non-Wood Forest Products
in Turkey

Nadir ERSEN*, Tlker AKYUZ?

! Artvin Coruh University, Artvin Vocational School, Department of Forestry, Artvin, Turkey
2 Karadeniz Technical University, Forest Faculty, Department of Forest Industry Engineering, Trabzon, Turkey

Article History Abstract — In this study, bibliometric analysis of graduate theses, which were researched under the gen-
Received: 27.10.2023 eral title of non-wood forest products in the National Thesis Center database of the Council of Higher Education
Accepted:  03.01.2024 (CoHE) was carried out based on various criteria. The criteria are: type, year, university, institute, department,
gender, title of the advisors, language of writing, number of pages, number of references, keywords. For this pur-
pose, the thesis search engine of CoHE was searched with the keywords "non-wood forest products and non-wood"
Review Article in Turkish and "non-wood forest products" in English. As a result of the scanning process carried out on June 25 -
July 5, 2023, 29 graduate theses on the subject of non-wood forest products have been identified, but one of the
theses is not open access. 82% of theses within the scope of evaluation are master's thesis and 18% are doctoral
thesis. The most graduate theses were completed in 2019. In total, graduate thesis on non-wood forest products was
written in 11 different universities. The university that contributed the most to the subject within the scope of the
study is Karadeniz Technical University. It was determined that the theses on non-wood forest products were mostly
realized in the institute of science and forest engineering department. The authors of the graduate theses do not
differ by gender and 90% of the advisors are male. It was determined that graduate theses were mostly completed
under the advisors of professors. 43% of the theses were written in the range of 51-100 pages and approximately
50% of the theses benefited from 51-100 references. 89 different keywords were used in theses. Doctoral studies in
this field can be increased.

Published:  29.02.2024

Keywords — Bibliometric profile, non-wood forest products, CoHE, thesis

Tiirkiye'de Odun Dis1 Orman Uriinleri Konulu Lisansiistii Tezlerin
Bibliyometrik Analizi

'Ormancilik Boliimii, Arvin Meslek Yiiksekokulu, Artvin Coru Universitesi, Artvin, Tiirkiye
2Orman Endiistri Miihendisligi Boliimii, Orman Fakiiltesi, karadeniz Teknik Universitesi, Trabzon, Tiirkiye

Makale Tarihgesi Oz- Bu ¢alismada Yiiksekogretim Kurulu (YOK) Ulusal Tez Merkezi veri tabaninda odun dist orman iiriinleri genel
Génderim:  27.10.2023 bashgi altinda arastinlan lisansiistii tezlerin gesitli kriterlere gore bibliyometrik analizi yapilmistir. Kriterler
sunlardir: tez tiirii, yil, Giniversite, enstitii, anabilim dali, yazar cinsiyeti, danisman cinsiyeti, danismanin unvani,

Kabul: 03.01.2024 yazim dili, sayfa saysi, referans sayisi, anahtar kelimeler. Bu amagla YOK'iin tez arama motorunda Tiirkge "odun
Yayim: 29.02.2024  dis1 orman iirtinleri ve odun dis1", Ingilizce "odun dist orman iiriinleri" anahtar kelimeleri ile arama yapilmustir. 25
Haziran - 5 Temmuz 2023 tarihleri arasinda gergeklestirilen tarama islemi sonucunda odun dig1 orman tiriinleri

Derleme Makale konulu 29 adet yiiksek lisans tezi tespit edilmis olup, ancak tezlerden biri agik erigim degildir. Degerlendirme

kapsamindaki tezlerin %82'si yiiksek lisans tezi, %18'i ise doktora tezidir. En fazla yiiksek lisans tezi 2019 yilinda
tamamlanmustir. Toplamda 11 farkl {iniversitede odun dis1 orman iiriinleri {izerine yiiksek lisans tezi yazilmustir.
Arastirma kapsaminda konuya en fazla katki saglayan iiniversite ise Karadeniz Teknik Universitesi'dir. Odun dist
orman trlinlerine iligkin tezlerin ¢ogunlukla fen bilimleri enstitiisii ve orman miihendisligi anabilim dallarinda
gergeklestirildigi belirlenmistir. Lisansiistii tezlerin yazarlari cinsiyete gore farklilik gostermemektedir ve
danismanlarin %901 erkektir. Lisansiistii tezlerin ¢ogunlukla profesdrlerin danismanliginda tamamlandig:
belirlenmistir. Tezlerin %43'ti 51-100 sayfa araliginda yazilmis olup, tezlerin yaklasik %50'sinde 51-100 kaynaktan
yararlanilmistir. Tezlerde 89 farkli anahtar kelime kullanilmistir. Odun disi orman iiriinleri alanindaki doktora
caligmalar arttirilabilir.

Anabhtar kelimeler —Bibliyometrik profil, odun disi orman iiriinleri, YOK, tez

112 nadirersen20@artvin.edu.tr
22 iakyuz@ktu.edu.tr
*Sorumlu Yazar / Corresponding Author


https://orcid.org/0000-0003-3643-1390
https://orcid.org/0000-0003-4241-1118

Journal of Bartin Faculty of Forestry 2024, Volume 26, Issue 1, Pages: 172-183

1. Introduction

Non-wood forest products (NWFPs) consist of goods of biological origin other than wood, derived from
forests, other wooded land and trees outside forests (FAO, 1999). NWFPs have a wide variety, and the main
ones are; fruits (chestnut, pine nut, acorn, sumac, etc.), leaves (laurel, eucalyptus, etc.), balsamic oils (frank-
incense oil , resin, etc.), flowers, twigs and shoots, tubers, onions and rhizomes of some plants, (hyacinth,
snowdrop, thuja, etc.), mushrooms, grasses, forest soil and cover (ilter and Ok, 2012).

Turkey is a country with a very rich accumulation of non-wood forest products, and the rate of using these
products is increasing rapidly day by day due to the decrease in the demand for chemical products and the
increase in people's demand for natural products (Ersen, 2020; Ozderin and Ulusoy, 2022).

NWFPs are used for various purposes such as food, medicine, tea, dye, cosmetics, and decorative and orna-
mental. Thus, NWFPs constitute the fundamental input of many industries and production (Cakmakli, 2019).
Likewise, NWFPs are an important source of income for people in rural areas and the country's economy. It
is obvious that when these products obtained from forests are collected and evaluated correctly and well,
they will provide serious benefits to both the people living in the region and the country's economy. Moreo-
ver, Turkey’s forest products exports are largely realized through NWFPs. These situations increase the im-
portance of NWFPs (Ozderin and Ulusoy, 2022).

It is calculated that non-wood forest products contributed 6 billion lira to the Turkish economy in 2020. Ef-
forts are being made to ensure that the contribution of non-wood forest products to the Turkish economy will
reach 9 billion lira in 2023. Forest villagers living near or in the forest contributed 800 million lira from these
products in 2020, and this contribution is expected to increase to 1 million 100 thousand lira in 2023 (URL-
1, 2023). The value of marketed non-wood forest product in Europe has been estimated at EUR 4 billion per
year, nearly 20% the value of marketed roundwood (Forest Europe, 2020). Furthermore, 90% of European
households regularly consume non-wood forest product, while 26% collect some type of non-wood forest
product, at least once a year, for self-consumption or sale (Martinez de Arano et al., 2021).

Master's and doctoral theses are prepared at universities in Turkey in the field of non-wood forest products,
which are used in many fields and contribute to the local people and the country's economy. Graduate theses
are basic studies on a subject in a specific field that reveal its development, change and trends in the histori-
cal process (Giizeller and Celiker, 2017). However, there is no evaluation and analysis of graduate theses
prepared on non-wood forest products.

With bibliometric research, it can be determined how much work has been done in which areas and in which
areas there are deficiencies. Thus, it guides scientists who want to work in any field or subject (Akinci,
2020). The main purpose of studies involving the bibliometric analysis method is to discover the findings of
examining various scientific publications such as theses and articles with the help of bibliometric criteria
(Cat1 and Ogel, 2018).

In this study, it was aimed to subject a total of 28 graduate theses, which are open to access, on the concept
of non-wood forest products, located in the National Thesis Center of the Council of Higher Education, to
bibliometric analysis with various parameters.

1.1. Review of Literature

There are very few studies on bibliometric analysis of non-wood forest products. For example, George and
Joshi George (2012) conducted a bibliometric analysis of articles on rattan, one of the non-wood forest prod-
ucts, and the data were obtained from CABI Abstract, AGRIS, and Biological Abstract database. In the re-
search conducted by Singh et al. (2017), 622 documents on the Tulsi plant, which is a non-wood forest prod-
uct, were downloaded using Scopus database between 1914 and 2017 and their bibliometric analysis was
carried out. Silva et al. (2020) carried out a bibliometric analysis of 196 studies on non-timber forest prod-
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ucts in Brazil until 2019, and the Scopus database was used for this purpose. Demirci and Aktepe (2021)
conducted a bibliometric analysis of studies on edible plants. For this purpose, a total of 40 articles and 16
postgraduate theses were examined. The studies were accessed through Google Scholar and the Council of
Higher Education Thesis Center. Sacchelli et al. (2021) aimed to present a quantitative review of non-wood
forest products (NWFPs) at a regional scale in Europe by applying a text mining approach to titles, abstracts
and keywords extracted from articles in the Scopus database. There are no studies on the bibliometric evalua-
tion of master's and doctoral theses in the field of non-wood forest products in Turkey, but some studies on
the bibliometric analysis of graduate theses on different subjects at the national level are given in Table 1.

Table 1
Some of the bibliometric analysis studies that examine graduate theses in the literature

Author-year Purpose of the study

45 graduate thesis studies on local foods published on the National
Ayaz and Tiirkmen (2018) Thesis Center website between 1999 and 2017 were examined with
various criteria.

19 graduate theses on agricultural tourism in Turkey were examined

Akkasoglu et al. (2019) with bibliometric analysis technique.

Theses written on digital transformation in the National Thesis Cen-
Ozispa and Akdas (2019) ter and ProQuest (Dissertations and Theses) databases between 2009
and 2019 were examined in terms of different parameters.

A bibliometric analysis of graduate theses prepared on management

timrah (202 ingi [
Giimrah (2020) accounting in Turkey was carried out.

The course of graduate studies on food safety published between

Teyin (2021) 2010 and 2020 was analyzed with various criteria.

Master's, doctoral and medical specialty theses regarding occupa-
Kegeci (2021) tional health and safety in the National Thesis Center were examined
with the bibliometric analysis method.

A bibliometric analysis of graduate theses prepared between 2000
Tirkoglu et al. (2022) and 2021 and published in the National Thesis Center was carried
out.

Graduate theses prepared on mammalian animals in Turkey between
1976-2020 were accessed from the CoHE database. Bibliometric
analysis was carried out on 411 master's theses and 182 doctoral
theses.

Yagmuroglu and Per (2022)

264 theses on port management were analyzed according to various

Yorulmaz and Baykan (2022) parameters and visualized with the help of Maxqda program.

Content analysis of graduate theses written in the field of Industry

K Tiirkmen (2022 . . . .
araca and Tiirkmen (2022) 4.0 in Turkey was carried out using various parameters.

112 master's and 16 doctoral theses on attitudes towards physical
Oner and Murathan (2023) education and sports lessons were examined from a bibliometric
perspective.

Theses on tobacco expertise and tobacco technology between 1987

Tanriverdi and Gkt (2023) and 2020 were analyzed bibliometrically.
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2. Material and Method

Researchers in Turkey are preparing graduate theses on non-wood forest products, but a general evaluation
of these theses has not been done. The aim of the study is to determine the bibliometric properties of gradu-
ate theses published between 2006 and 2023, which have permission to access the Higher Education Institu-
tion National Thesis Center database on non-wood forest products. For this purpose, the thesis search engine
of National Thesis Center was searched with the keywords "non-wood forest products and non-wood" in
Turkish and "non-wood forest products” in English.

In the study, 29 graduate theses published between 2001 and 2023 constitute the population of the research.
Graduate theses that cannot be accessed digitally through the National Thesis Center database are not includ-
ed in the scope of the research. In this respect, the sample of the research consists of 28 graduate theses with
access permission. There is no access permission only to the master's thesis prepared in 2001. The data col-
lection process for the research was completed between 25 June and 5 July, 2023.

Within the scope of bibliometric analysis of graduate theses, answers to the following questions are sought.
e What is the distribution of graduate theses published on non-wood forest products regarding the
years?
o What is the distribution of graduate theses published on non-wood forest products regarding type?
o What is the distribution of graduate theses published between on non-wood forest products regarding
universities?
¢ What is the distribution of graduate theses published on non-wood forest products regarding insti-

tutes?

o What is the distribution of graduate theses published on non-wood forest products regarding depart-
ments?

e What is the distribution of authors of graduate theses published on non-wood forest products regard-
ing gender?

o What is the distribution of the advisors of graduate theses published on non-wood forest products re-
garding gender?

e What is the distribution of graduate theses published on non-wood forest products regarding the ti-
tles of their advisors?

o What is the distribution of graduate theses published on non-wood forest products regarding page
numbers?

e What is the distribution of graduate theses published on non-wood forest products regarding writing
language?

o What is the distribution of graduate theses published on non-wood forest products regarding refer-
ence numbers?

3. Results

In this section, graduate theses published on non-wood forest products between 2006 and 2023 in the data-
base of the National Thesis Center of the Council of Higher Education were examined within the scope of
various parameters, and the findings obtained through bibliometric analysis were included. The distribution
of graduate theses published on non-wood forest products between 2006 and 2023 in the database of the
National Thesis Center of the Council of Higher Education is given in Figure 1.

The first graduate thesis on non-wood forest products in Turkey was done in 2001, but it was not included in
the scope of the study because it was not accessible. The first thesis carried out within the scope of the study
was the master's thesis in 2006. The majority of theses (82%) on non-wood forest products are master's the-
ses. One master's thesis was written each year in 2006, 2011, 2014, 2021, 2022, 2023, and 2 master's theses
were written each year in 2016, 2017, 2018. Three master's theses were written in 2015. Graduate theses
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have increased after 2014, and the highest numbers of graduate theses were written in 2019 with 8 theses.
Five doctoral theses have been written on non-wood forest products, and the first doctoral thesis was written
in 2009. One doctoral thesis was written each year in 2009, 2011, 2014, and 2 doctoral theses were written in
2022,
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Figure 1. Distribution of postgraduate theses regarding years and theses types

The distribution of graduate theses published on non-wood forest products between 2006 and 2023 in the
database of the Higher Education Institution National Thesis Center regarding to the universities where they
were written is given in Figure 2.

O FRP N WM OO N
!

Figure 2. Distribution of graduate theses regarding universities

When Figure 2 is examined, it can be seen that graduate theses published on non-wood forest products be-
tween 2006 and 2023 were written in 11 different universities, and the theses were mostly written at Ka-
radeniz Technical University. Followed by Siilleman Demirel University, Bartin University, Isparta Universi-
ty of Applied Sciences, and Kahramanmaras Siit¢ii imam University, respectively.

The distribution of graduate theses published on non-wood forest products between 2006 and 2023 in the
database of the National Thesis Center of the Council of Higher Education regarding the institutes where
they were written is given in Figure 3.
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It is seen that 82% of the graduate theses published on non-wood forest products between 2005 and 2020
were written in science institutes and 18% were written in graduate education institutes.

The distribution of graduate theses published on non-wood forest products between 2006 and 2023 in the
database of the National Thesis Center of the Council of Higher Education regarding the departments where
they were written is given in Figure 4.

Graduate
Education
Institute
18%
Graduate
School of
Natural and
Applied
Sciences
82%

Figure 3. Distribution of graduate theses regarding institutes

Landscape Architecture 1
Agricultural Economy 2
- 3
Forest Industry Engineering
R 22
Forest Engineering
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Figure 4. Distribution of graduate theses regarding departments

It is seen that 78.57% of the graduate theses published on non-wood forest products between 2006 and 2023
were written in the Department of Forest Engineering, 10.71% in the Department of Forest Industrial Engi-
neering, 7.14% in the Department of Agricultural Economics and 3.57% in the Department of Landscape
Architecture.

The gender distribution of the authors and advisors of graduate theses published on hon-wood forest products
between 2006 and 2023 in the Council of Higher Education National Thesis Center database is given in Fig-
ure 5.
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Figure 5. Distribution of authors and advisors of graduate theses regarding gender

When the gender distribution of people who write theses on non-wood forest products is examined, it is seen
that male and female authors are equal. Since two theses were supervised by double advisors, the number of
theses advisors increased to 30. It is seen that the majority of the thesis advisors who manage these are men
(90%).

Moreover, all theses written on non-wood forest products were written using the Turkish writing language
and result is given in Table 2.

Table 2.

Distribution of graduate theses regarding writing language
Language Frequency (f) Percentage (%)
Turkish 28 100

The distribution of academicians who supervised graduate theses published on non-wood forest products
between 2006 and 2023 in the database of the National Thesis Center of the Higher Education Institution
regarding to their titles is given in Figure 6.
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Figure 6. Distribution of graduate thesis advisors regarding title

When the distribution of thesis advisor titles in Figure 6 is examined, it is seen that advisors with the title of
Professor mostly serve as advisors (64%). Co-advisors with different titles were involved in two graduate
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theses, one for a master's degree and one for a doctorate. It is noteworthy that the advisors in all doctoral
studies have the title of professor.

The distribution of graduate theses published on non-wood forest products between 2006 and 2023 in the
database of the National Thesis Center of the Council of Higher Education regarding the number of pages is
given in Figure 7.

Considering the distribution of graduate theses according to the number of pages, 44% of theses are between
51 and 100 pages. It is seen that graduate theses with more than 150 pages and less than 50 pages are in the
minority. All theses written over 200 pages are doctoral theses. A thesis of at most 300 pages and at least 41
pages has been written on non-wood forest products. While the average number of pages for master's theses
is 95 pages, the average number of pages for doctoral theses is 214 pages.

The distribution of graduate theses published on non-wood forest products between 2006 and 2023 in the
database of the National Thesis Center of the Council of Higher Education regarding the number of refer-
ences is given in Figure 8.

14

. AN
10

L/ AN

0-50 51-100 101-150  151-200  201-250  251-300

Figure 7. Distribution of graduate thesis regarding the number of pages
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Figure 8. Distribution of graduate thesis regarding the number of references
Considering Figure 8, approximately fifty percent of theses used between 51 and 100 references. The number

of theses using more than 150 references is 15%. While a maximum of 384 references were used in a thesis,
at least 31 references were used in a thesis.
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The distribution of graduate theses published on non-wood forest products between 2006 and 2023 in the
database of the National Thesis Center of the Council of Higher Education regarding the number of key-
words is given in Figure 9.
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Figure 9. Distribution of graduate thesis regarding the number of keywords

Considering the distribution of graduate theses according to the number of keywords, a minimum of 3 and a
maximum of 7 keywords were used in the abstract section of graduate theses. In 75% of all theses, between 3
and 5 keywords were used.

In addition, the most frequently used keywords in graduate theses published on non-wood forest products are
given in the concept-density map created using Word Art software.
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Figure 10. Density map of keywords in theses

The keywords that stand out in the word cloud analysis made on the keywords used in graduate theses are as
follows: Non-wood forest products (23), plant-derived NWFP (4), forest villager (3), rural development (3),
laurel (3). Moreover, a total of 89 different keywords were used in all graduate theses. In the theses, 13
keywords were used twice and 71 keywords were used only once.

4. Conclusions

There are many studies on the trade, use, production, preference, management and marketing of non-wood
forest products. There are very few studies on bibliometric analysis of studies on non-wood forest products.
In Turkey, there is no study on bibliometric analysis of graduate theses studies on non-wood forest products.
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The fact that theses in the field of non-wood forest products are examined from a bibliometric perspective
reveals the originality of the study.

As a result of the study, it was determined that graduate studies in the field of non-wood forest products were
mostly carried out at the master's level and studies at the doctoral level were very few. In addition, although
the number of theses at the master's level is high, the number of studies on non-wood forest products, which
has become increasingly important in recent years, is below 30. Although postgraduate theses written in the
academic field are considered important studies in the scientific field, especially in Turkey, this result shows
that thesis on non-wood forest products is not given much importance in Turkey. The number and quality of
theses on non-wood forest products should be increased.

There is no significant difference in terms of the gender of the authors whereas there is a significant differ-
ence in terms of the gender of the thesis advisors. Both doctoral and master's studies are usually carried out
by professors. It is seen that all theses written on non-wood forest products are written in Turkish. Therefore,
the number of theses written in English can be increased in order to increase the recognition of the theses
studies on this subject in Turkey throughout the world. It is seen that graduate theses are generally made by
science institutes and four different departments. Studies can be carried out to prepare theses on this subject
in different institutes and departments.

As a result, this study contributes to the literature for scientists who will conduct research on non-wood for-
est products to see the current situation, identify research trends and guide future studies. In this study, only
studies that can be accessed from the Council of Higher Education Thesis Center have been included, and
researchers may conduct a study that includes articles on non-wood forest products, especially in Turkey, by
using different national or international databases.
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