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Sivas’ta dogal olarak yetisen bazi odunsu ve cal tiirlerinin peyzaj
mimarhginda kullanim olanaklarmin belirlenmesi

Selvinaz Giilgin BOZKURT

Fenerbahce Universitesi, Miihendislik ve Mimarlik Fakiiltesi, Ic Mimarhik ve Cevre Tasarimi Boliimii, Istanbul-
Tiirkiye

Sorumlu Yazar: shozkurtO0@gmail.com

Ozet

Diinyada kentlesmenin artmasi, agik ve yesil alanlarin hizli bir sekilde azalmasina neden olmaktadir. Buna paralel
olarak bitkilerin, o0zellikle dogal tiirlerin peyzaj onariminda iglevsel katkilariin olmast bitkilendirme
caligmalarindaki dnemlerini hizla arttirmaktadir. Ekosistem hizmetlerinde islevselligin yani sira gorsel 6zellikleri
ile 6ne ¢ikan tiirlerden bazi odunsu ve ¢ali tiirleri gerek kentsel, gerekse de kirsal peyzaj ¢aligmalarinda farkli
kullanimlart (farkli form, doku vb.) tercih edilmektedir. Sivas ili de genis yesil alanlara sahip olmasi nedeniyle
bircok dogal bitki tiiriine ev sahipligi yapmaktadir. Bu nedenle, bu ¢aligma kapsaminda Sivas’ta dogal olarak
yetisen odunsu ve ¢ali tiirlerinin peyzaj mimarliginda kullanim olanaklar1 incelenmistir. Arastirma kapsaminda
oncelikle alanda dogal olarak yetisen odunsu ve gali tiirleri belirlenmis, bu tiirler arazide tespit edilerek peyzaj
tasarimlarinda kullanim olanaklar1 irdelenmistir. Bu ¢alismalar sonucunda, alanda 21 familyaya ait toplam 56
takson peyzaj mimarligi agisindan fonksiyonel (erozyon Onleme, perdeleme, karayolu kenari ve refiij
bitkilendirmesi, maden alani yeniden agaglandirma, kaya bahgesi kullanimi, su kiyilari ve kiy1 koruma) ve estetik
ozelliklerinin (cicek giizelligi, yaprak giizelligi, meyve etkisi, form giizelligi, govde giizelligi, golge etkisi,
sonbaharda yaprak renkliligi, kig etkisi) oldugu belirlenmistir. Bu 6zelliklerinden dolay: alanda tespit edilen dogal
odunsu ve ¢ali tiirlerinin; parklar, endiistriyel bolgeler, kamu ve 6zel bahgeler ile karayolu sev ve refiijlerinde
soliter ya da gruplar halinde kullanilmalar1 6nerilmistir.

Anahtar Kelimeler: Bitkisel tasarim, Odunsu ve ¢ali tiirleri, Peyzaj mimarligi, dogal bitki tiirleri, Sivas

Determining the possibilities of using some woody and shrub species naturally grown in Sivas in landscape
architecture

Abstract

Rapid urbanization in the world causes an important decrease in green spaces, that highlights the importance of
natural plants day by day. Especially in landscape design, the use of plants for visual and functional purposes is
gaining importance. Among these, some woody and shrub species are preferred to be used for design purposes in
both urban and rural landscape design due to their functional characteristics as well as their flower, form, and fruit
characteristics. Sivas province embraces many natural plant species due to its extensive green spaces. Therefore,
within the scope of this study, the possibilities of using woody and shrub species naturally grown in Sivas were
examined. Within the scope of the research, first of all, woody and shrub species that grow naturally in the area
were determined by field trips and their usage in landscape designs were examined. As a result of this study, a
total of 56 taxon from 21 families were found in the area. Two main characteristics in terms of landscape
architecture were revealed as functional (erosion prevention, screening, highway side and median planting, mining
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area reforestation, rock garden use, water shores and coastal protection) and aesthetic characteristics (flower
beauty, leaf beauty), fruit effect, form beauty, stem beauty, shadow effect, leaf colour in autumn, winter effect).
Due to these characteristics, this study suggested that the natural woody and shrub species detected in the area
could be used solitarily or in groups in parks, industrial areas, public and private gardens, highways, and refuges.

Keywords: Plant design, Woody and shrub species, Landscape architecture, natural plant species, Sivas
Giris

Glintimiizde asir1 niifus artisi, kentlesme ve endiistrilesme siireci ekosistemin bozulmasinin en biiyiik
nedenlerinden biridir. Dogal ¢evre iizerinde olusan bu antropojenik baskilar kentsel ve kirsal alanlarda
biiyiik zararlar olusturmaktadir (Y1lmaz vd., 2019; Winkler vd., 2021). Bunlar arasinda asir1 otlatma,
erozyonla toprak kaybi, orman yanginlari, arazi ortiisii ve arazi kullanimi degisimi, dogadaki bitki
oOrtiistiniin yanls amaclarla asir1 derecede kullanimi biyogesitliligi tehdit etmekte, birgok endemik ve
nadir bitki tiirii yok olmaktadir (Giilgin ve Deniz, 2020). Bu durum ekosistemin tahrip olmasina neden
olmakta ve dogal yasam dengesi bozulmaktadir.

Tiirkiye dogal bitki ortiisii bakimindan diinyanin en zengin iilkelerinden biridir. Bunun nedeni Akdeniz,
[ran-Turan ve Avrupa-Sibirya fitocografik bélgelerinin Anadolu’da bulunmast ve bitki topluklarinin yer
yer birbiri ile iliski icinde olmasidir (Davis, 1965). Ayrica iklim farkliliklari, topografik cesitlilik,
jeolojik ve jeomorfolojik ¢esitlilik, deniz, gol, akarsu gibi degisik su ortamlar ¢esitliligi, 0—5000 m’ler
arasinda degisen ylikseklik farkliliklar, ii¢c degisik bitki cografyas: bolgesinin birlestigi bir yerde olusu,
Anadolu’nun dogusu ve batis1 arasinda ekolojik farkliliklarimin bulunmasi ve biitiin bu ekolojik
cesitliligin floristik gesitlilige yansimasi (Tiirkmen, 1987) {ilkemizin biyogesitliliginin zengin olmasinin
en 6nemli gostergesidir (Ergiiner vd., 2019). Giinlimiizde bu zengin potansiyelin tespiti ve korunmasina
yonelik bilimsel ¢aligmalar giderek 6nem kazanmis ve peyzaj mimarligl uygulamalarinda dogal bitki
tiirlerinden yararlanma ¢aligmalari hiz kazanmuistir.

Peyzaj planlama calismalarinin en 6nemli elementlerinden birisi olan bitkiler; ¢icek, meyve, dal, yaprak
renk ve sekilleri, mevsimsel renk degisimleri ve doku &zellikleri ile kullanildiklar1 mekanlara estetik
degerler katmaktadir. Buna ek olarak, bitkilerin; hava kirliligini 6nleme, giiriiltiiyli maskeleme, riizgar,
toz ve gaz etkilerini azaltma, kent formuna dinamik etki verme, ulagim akslarini belirleme, erozyonu
onleme, iklim kosullarini iyilestirme gibi fonksiyonel dzellikleri ile de yasam kalitesini arttirmaktadirlar
(Kursun, 2014). Ozellikle baz1 odunsu tiirler, mevsimsel dongii igerisinde farkli renklenmeleri ile gorsel
hareketlilik ve estetik giizellik saglamalar1 yaninda meyve oOzellikleri nedeniyle canlilarin besin
dongiileri, iklim faktorleri ve hava dongiisii siiregleri iizerine yaptigi katkilarla ekolojik dengeyi
koruyarak siirdiiriilebilirligi sagladiklari i¢in gerek kentsel gerekse kirsal peyzaj ¢alismalarinda tasarim
bitkisi olarak kullanilmaktadirlar (Yasar ve Diizgiines, 2013).

Ulkemizde genellikle peyzaj tasarimi uygulamalarinda bitkisel materyalin yurt disindan ithal edildigi ve
bu bitkilerin de tilkemizin iklim kosullarina uyum saglayamadigi goz 6niine alindiginda, yesil alan
diizenlemelerinde dogal bitki tiirlerinden yararlanmanin geregi ve Oneminin biiylk oldugu
goriilmektedir. Dogal bitki tiirleri ile aragtirmalarin sinirlt olmasi nedeniyle bu ¢alismada Sivas ilinde
dogal olarak yetisen odunsu ve cali tiirlerinin, peyzaj mimarligr agisindan estetik ve fonksiyonel
Ozellikleri degerlendirilmistir. Bu degerlendirmede, oncelikle daha 6nce farkli alanlarda ve benzer
konularda yapilmis olan ¢aligsmalar incelenmistir.

Bitki tiirlerinin incelendigi galismalar; bdlge, havza veya kent dlgeginde yiiriitiilmiistiir. Ornegin;
Tortum Cay1 havzasinda tespit edilen dogal odunsu tiirlerin peyzaj mimarliginda kullanim olanaklari
incelendiginde estetik ve fonksiyonel katkilar1 oldugu vurgulanirken (Irmak ve Yilmaz, 2008), Erzurum-
Uzundere karayolu boyunca belirlenen alanlarda tespit edilen dogal odunsu tiirlerin O6zellikle
karayolunda yonlendiricilige katkisi oldugu belirtilmistir (Yilmaz ve Yilmaz, 2009). Ayni sekilde Ekici

80



EJFS - Sivas’da dogal olarak yetigen bazi odunsu ve ¢ali tiirlerinin peyzaj mimarliginda kullanim olanaklarinin
belirlenmesi —Bozkurt 2021

(2010) yaptig1 galismada Bartin kenti ve yakin c¢evresinde belirledigi dogal bitki ortiistiniin peyzaj
tasarimlarinda kullanilabilecegini vurgularken, Aslan ve Akan (2019) Sanlurfa ¢evresindeki orman,
park ve bahgelerde tespit edilen dogal odunsu tiirlerin peyzaj mimarlig1 agisindan 6nemini belirtmistir.
Ayrica Kilig vd. (2016) de galismalarinda meyve 6zellikli odunsu bitki tiirlerinin peyzaj amach bitkisel
tasarimlarda kullanilabilecegini vurgulamiglardir.

Sonug olarak bu g¢alismada elde edilen bilgiler dogrultusunda Sivas ilinde peyzaj mimarliginda
kullanilabilecek dogal odunsu ve cali tiirleri belirlenmis ve bu tiirlerin korunmasi ve ¢ogaltilmasina
yonelik oneriler gelistirilmistir.

Materyal ve Yontem

Arastirma materyalini Sivas ili ve ilde dogal olarak yetisen odunsu ve ¢ali tiirleri olusturmaktadir. Sivas
ili, Ic Anadolu Bolgesi’nin yiizol¢iimii bakimindan Konya ilinden sonra ikinci biiyiik ilidir (Sekil 1).
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Sekil 1. Sivas ilinin konumu (Anonim, 2021)

[lin biiyiik bir kismu yiiksek platolar ve daglik alanlardan olusmaktadir. Alanda ovalar oldukga azdir ve
genellikle vadilerin genislemesiyle olusmustur. il sinirlari igerisinde Gemerek-Sarkisla, Yildizeli-
Susehri ovalar1 bulunmaktadir. lin en énemli daglari il kuzeyinde yer almakta olup kuzey simiri ile
Kizilirmak arasinda kalmaktadir. Baglicalari: Yildiz Dagi (2537 m.), Kizildag (3015 m.), Hezanli Dag
(2283 m.), Govdeli Dag1 (2719 m.) ve Bey Dag1 (2802 m.)’dir (Sivas Valiligi, 2002). Arastirma alaninin
toprak ortiisii; ormanlarin biiylik 6l¢iide tahribe ugradigi ve stepe doniistiigli sahalarda kahverengi
topraklar, step-orman gegis sahalarinda kestane renkli topraklar (Mollisol), kuru ve yari nemli orman
sahalarinda kahverengi orman topraklari ve genis yatakli akarsu vadilerinin (Kizilirmak ve kollar1 vb.)
tagkin ovalarinda aliivyal topraklardan olusmaktadir (Atalay, 1994). Sivas ili akarsular yoniinden de
zengin bir ildir. Tiirkiye nin dort bilyiik irmagindan olan Kizilirmak, Yesilirmak, Firat Nehri, Ceyhan
Nehri’nin kollarindan bazilari kaynagini il sinirlart igerisinden almaktadir. Seyhan Nehri’nin kollarindan
biri olan Zamant1 Cayi’da kaynagini il sinirlan igerisinden alir (Akpulat ve Karakus, 2019). Sivas il
sinirt igerisinde biiyiik goller yoktur (Sekil 2). Fakat ¢ok sayida kiigiik g6l bulunmaktadir. Bunlardan
bazilar; Hafik, Lota, Todiirge ve Gokpinar golleridir. ilin biiyiik bir kesimi yazlar1 sicak ve kurak, kislar1
soguk ve karli gecen karasal i¢ Anadolu ikliminin etkisi altindadir. Alan karasal iklim kusaginda yer
aldig1 igin genellikle bozkir bitkileri (Astragalus spp., Verbascum spp., Thymus spp.) hakimdir (Sekil
2).
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Sekil 2. Sivas ili Divrigi ilgesi dogal bitki ortiisii ile akarsu ve kiigiik gol olusumlarina birer 6rnek (Bozkurt, 2019)

Il endemik bitki tiirleri (Achillea sintenisii Hub.-Mor., Centaurea sivasica Wag., Cousinia sivasica
Hub.-Mor., Astragalus ulashensis Hub.-Mor., Salvia vermifolia Hedge et Hub.-Mor., Helichrysum
noeanum Boiss.) ve yeni tespit edilen tiirler agisindan da son derece zengindir. Bu konuda aragtirma
yapan Sahin (2014) “Hezanl1 daglar1 ve ¢evresinin (Giiriin-Sivas) vejetasyonu” adli ¢aligmasinda alanda
27 yeni bitki tiirii saptamustir.

Bu arastirma kapsaminda kullanilan yoOntem ise arazi calismasi, bitkilerin teshisi ve biiro
caligmalarindan olusmaktadir. Bu nedenle ¢alismada ilk olarak Sivas 6zelinde yapilan flora ¢aligmalari
incelenmis ve bu calismalardan ilin odunsu ve cali tiirlerinin listesi ¢ikartilmigtir. Daha sonra bu listede
yer alan tiirler 2019 yilinin vejetasyon déneminde (Nisan-Haziran) ilin bazi bélgelerine (Sivas-Giiriin
arasi, Divrigi, Sarkisla-Gliriin arasi, Beydagi ve Hezanli Daglar) birer hafta ara ile gidilerek yerinde
gbzlenmis ve fotograflar ¢cekilmistir. Bu aragtirmalar sirasinda bitkilerin fonksiyonel 6zellikleri (erozyon
onleme, perdeleme, karayolu kenar1 ve refiij bitkilendirmesi, maden alani yeniden agaclandirma, kaya
bahgesi kullanimi, su kiyilart ve kiy1 koruma) ve estetik 6zellikleri (¢igek giizelligi, yaprak giizelligi,
meyve etkisi, form giizelligi, gdvde giizelligi, golge etkisi, sonbaharda yaprak renkliligi, kis etkisi) tespit
edilmistir. Alanda tespit edilen tiirlerin teshisinde ve bu bitkilerin peyzaj mimarliginda kullanim
olanaklarimin belirlenmesinde ¢esitli arastirmalardan yararlanilmistir. Bu arastirmalar; Davis (1965-
1988), Polunin (1981), Dénmez (1998), Karakus (2009), Sahin (2014), Bozkurt (2016), Bozkurt ve
Akkemik (2019), Irmak ve Yilmaz (2008), Kili¢ vd. (2016), Yilmaz ve Yilmaz (2009), Ekici (2010),
Korkut (1993) ve Yilmaz (2006)’dir. Sonug olarak elde edilen veriler dogrultusunda ¢alismada Sivas’ta
bulunan odunsu ve ¢al1 tiirlerinin sahip oldugu estetik ve fonksiyonel 6zellikler incelenerek bu tiirlerin
peyzaj mimarliginda kullanim olanaklari belirlenmistir.

Bulgular

Bu arastirmada, bitki tiirlerine dayali bulgularin dogallik degerlendirmeleri ¢alismalarinda
kullanilabilecek onemli fonksiyonlari oldugu goriilmiistiir. Bulgulara gore, 21 familyaya ait toplam 56
odunsu ve ¢ali takson tespit edilmistir. Bu taksonlara ait yetisme yerleri, endemizm ve element durumu
ile peyzaj mimarliginda kullanimlarina yonelik fonksiyonel ve estetik dzellikleri Tablo 1’de verilmistir.
Buna gore alanda tespit edilen dogal odunsu ve ¢ali taksonlaridan 2 tanesi endemik olup 10’u Iran-
Turan, 6’s1 Avrupa-Sibirya, 1’1 ise Dogu Akdeniz elementidir.

Sivas daglik ve engebeli bir arazi yapisina sahip oldugu i¢in erozyon énlemede kullanilabilecek bitkiler
On planda yer almaktadir. Bu nedenle kok yapist kuvvetli kayalik ve kalkerli zeminlerde kolaylikla
yetisebilen tiirler erozyonu onlemede de etkili olmaktadir. Bu amacgla alanda tespit edilen odunsu
tirlerden erozyonu onlemede kullanilabilecek taksonlar; Pinus sylvestris L., Juniperus communis L.,
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Juniperus excelsa Bieb., Juniperus sabina L., Quercus robur L., Quercus macranthera Fisch., Quercus
pubescens Willd., Fraxinus excelsior L. ssp. excelsior L., Sorbus umbellata (Desf.) var. umbellata
(Desf.), Sorbus umbellata (Desf.) var. cretica (Lindl.), Amygdalus orientalis Mill., Hippophae
rhamnoides L., Elaeagnus angustifolia L., Celtis glabrata Stev.ex Plan., Rosa spp. ve Crataegus
spp.’dir (Tablo 1).

Alanda perdeleme acisindan uygun olan taksonlar ise; Juniperus excelsa Bieb., Elaeagnus angustifolia
L., Ficus carica L. ssp. rupestris (Hauss.), Ailanthus altissima (Mill.), Rhus coriaria L., Cornus
sanguinea L., Frangula alnus Mill. ssp. alnus Mill., Rosa sp., Crataegus sp. gibi formu, dokusu, kok
yapist itibariyle sik yapida olan bitkilerdir (Tablo 1). Bu bitkilerin riizgar ve giiriiltii perdesi olmasinin
yant sira ¢it bitkisi olarak da kullanilabilecegi belirlenmistir. Aslanboga (2002), yaptig1 ¢calismada buna
benzer bitkileri sinirlama, perdeleme ve mekan olusturma igin 6nermistir.

Karayolu kenari ve refiij bitkilendirmesinde kullanilabilecek taksonlar; Juniperus communis L.,
Juniperus excelsa Bieb., Juniperus sabina L., Sambucus nigra L., Amygdalus orientalis Mill., Berberis
vulgaris L., Berberis crataegina DC., Ailanthus altissima Mill., Ephedra major Host., Ficus carica L.
ssp. rupestris Hauss., Hippophea rhamnoides L., Cornus sanguinea L., Frangula alnus Mill. ssp. alnus
Mill., Rhamnus oleoides L. ssp. graecus Boiss. et Reut., Celtis glabrata Stev.ex Plan., Atrophaxis
billardieri Jaub. et Spach var. billardieri Jaub. et Spach, Cotaneaster spp., Crataegus spp., ve Rosa
Spp., olarak belirlenmistir (Tablo 1). Bu bitkilerin se¢ilmesinde Tanriverdi (1987) nin “orta refiijlerde
kullanilacak bitkilerde; karsidan gelen araglarin far isiklarmi engelleyecek sekilde yerden itibaren
dallanabilen, darbeye, toza ve kirlilige dayanikli bitkilerin kullanilmasi gerektigi” goriisii esas alinmustir.
Ayni sekilde karayolu sev stabilizasyonunda da Ailanthus altissima Mill., Rosa canina L., gibi bitki
tirlerinin kullanilabilecegi 6nerilmistir.

Alanda bir¢ok tas ve maden ocagi bulunmaktadir. Bu alanlarin daha sonra dogal tiirlerle rehabilite
edilmesi 6nemli bir konudur. Bu amagcla kullanilabilecek taksonlar; Pinus sylvestris L., Juniperus
communis L., Juniperus excelsa Bieb., Juniperus sabina L., Hippophae rhamnoides L., Elaeagnus
angustifolia L., Ficus carica L. ssp. rupestris Hauss., Celtis glabrata Stev.ex Plan., Ephedra major
Host., Ailanthus altissima Mill., Fraxinus excelsior L. ssp. excelsior L., Rosa spp., Crataegus spp.,
Sorbus spp.’dir (Tablo 1). Maden ve tas ocaklari ile ¢&p alanlarmin 1slahinda Bayraktar (1980), Urgeng
(2000) ve Kose vd (1993) yaptiklar1 ¢aligmalarda Ephedra major Host., Rosa canina L., Ailanthus
altissima (Mill.) ve Hippophea rhamnoides L. gibi tiirleri 6nermislerdir.

Dogal park ve bahgelerin tasariminda dogal goriiniimleri nedeniyle kaya bahgeleri biiyiik dneme
sahiptirler. Kaya bahgelerinin en 6nemli bitkisel elemanlar1 kiigiik aga¢ ve ¢ali grubu bitkilerdir. Caligma
alan1 genellikle kayalik alanlardan olustugu i¢in bu alanlarda dogal olarak yetisebilen bitkilerden estetik
ozellikleri agisindan 6ne ¢ikan bazi bitkilerin kaya bahgelerinde kullanimlar1 uygun bulunmustur. Bu
taksonlar; Krascheninnikovia ceratoides L., Cerasus hippophaeoides Bornm., Berberis vulgaris L.,
Berberis crataegina DC., Amygdalus orientalis Mill., Ephedra major Host., Cotaneaster integerrimus
Medik., Cotaneaster nummularia Fisch. et Mey., Crataegus tanacetifolia Lam. Pers., Cerasus incana
(Pall.) Spach var. incana (Pall.) Spach, Atrophaxis billardieri Jaub. et Spach var. billardieri Jaub. et
Spach, Daphne oleoides Schreber ssp. oleoides Schreber, Daphne oleoides Schreber ssp. kurdica
Bornm., Rhamnus oleoides L. ssp. graecus Boiss. et Reut., Juniperus sabina L., dir (Tablo 1). Urgeng
(1998) yaptigi ¢alismada Berberis spp., Cotoneaster spp. ve Juniperus spp. gibi tiirlerin kaya
bahgelerinde kullanilmasinin uygun oldugunu belirtmistir.

Alanda tespit edilen tiirlerden su kiyilarmin bitkilendirilmesi ve kiyt koruma ¢alismalarinda
kullanilabilecek bitkiler arasinda genellikle suyu seven ve yiiksek taban suyu seviyesine sahip alanlarda

83



EJFS - Sivas’da dogal olarak yetigen bazi odunsu ve ¢ali tiirlerinin peyzaj mimarliginda kullanim olanaklarinin
belirlenmesi —Bozkurt 2021

dogal olarak yetisen Populus nigra L., Populus alba L., Salix alba L. ve Salix excelsa J. F. Gmelin,
Ailanthus altissima (Mill.), Fraxinus excelsior L. ssp. excelsior L., Rubus canescens DC., Rubus caesius
L. gibi taksonlarin kullanilabilecegi belirlenmistir (Tablo 1).

Arastirma alaninda tespit edilen bitkilerin ¢icek, yaprak, form giizelligi, meyve, golge etkisi, sonbaharda
yaprak renkliligi ve kig manzarasi olusturabilme gibi ozelliklerine bakilarak estetik oOzellikleri
belirlenmistir. Bu 6zelliklere sahip olan bitkilerden estetik 6zellikler agisindan 6n plana ¢ikan bazi
taksonlar sunlardir; Pinus sylvestris L., Juniperus communis L., Juniperus excelsa Bieb., Juniperus
sabina L., Prunus spinosa L. ssp. dasyphylla (Schur) Domin, Prunus divaricata Ledeb. ssp. divaricata
Ledeb., Sorbus umbellata (Desf.) var. umbellata (Desf.), Sorbus umbellata (Desf.) var. cretica (Lindl.),
Pyrus syriaca Boiss., Pyrus elaeagnifolia Pallas ssp. elaeagnifolia Pallas, Cerasus incana (Pallas) Spach
var. incana (Pallas) Spach, Cerasus mahaleb (L.) Miller var. mahaleb (L.) Miller, Hippophae
rhamnoides L., Elaeagnus angustifolia L., Morus nigra L., Ficus carica L. ssp. rupestris (Hauss.),
Quercus robur L., Quercus macranthera Fisch., Quercus pubescens Willd., Salix alba L., Salix excelsa
. F. Gmelin, Populus nigra L., Populus alba L., Berberis vulgaris L., Berberis crataegina DC., Juglans
regia L., Ailanthus altissima (Mill.), Rhus coriaria L., Sambucus nigra L., Cornus sanguinea L.,
Frangula alnus Mill. ssp. alnus Mill., Celtis glabrata Stev.ex Plan., Fraxinus excelsior L. ssp. excelsior
L., Rosa spp., Crataegus spp.’dir (Tablo 1). Bu bitkilerin estetik 6zelliklerinden dolay1 kentsel
mekanlarda (parklar, endiistriyel bolgeler, kamu ve 6zel bahgeler ile karayolu sev ve refiijlerinde)
yapilan diizenlemelerde soliter veya gruplar halinde kullanilabilecekleri belirlenmistir. Sonug¢ olarak
arastirma alaninda tespit edilen ve dogal olarak yetisen bu tiirler estetik ve fonksiyonel 6zellikleri
nedeniyle kentsel ve kirsal peyzaj tasarimlarinda kullanilabilirler. Bu taksonlardan bazilarina iliskin
fotograflar Sekil 2’de verilmistir.
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Tablo 1. Sivas’ta dogal olarak yetisen bazi odunsu ve ¢ali tiirlerinin peyzaj mimarliginda kullanim olanaklart

Familya Tiir Ad1 Yetistigi yer Fonksiyonel 6zellikler Estetik ozellikler
@ = = 5 o -
= = Rz ] 7 S
E . fg s2s 5 2; EEY 2% 8§ 2 % ® §
E § £ S:c& 5835 E £s B R g 3 gxE S
t 5 8% £E% g% 2 -5 5T s E 2 & 5% ¢
0 W =& ¥25 Z5¢¥ 22 220 Fa =& & & 3£ =
PINACEAE Pinus sylvestris L. Sivas-Susehri- R N | N J
Yildizeli
CUPRASSACEAE Juniperus communis L. Sivas-Susehri- N N N N A N| )
Zara
" Juniperus excelsa Bieb. Sivas-Giiriin N VW N N R N
" Juniperus sabina L. Sivas-Yildiz N N N v N v oW N
daglari
CHENOPODIACE  Krascheninnikovia ceratoides  Sivas-Giiriin N vV N
AE (L.) Giildenst.
ROSACEAE Prunus spinosa L. ssp. Sivas-Tathgok N N N N N
dasyphylla
" Prunus  divaricata  ssp. Sivas N ¥y v v
divaricata (Schur) Domin.
" Cerasus hippophaeoides  Sivas-Divrigi- E IT N N NOA N
Bornm. Dumluca Dagi N
i Rubus canescens DC. Sivas-Giiriin A-S N NN v A
" Rubus caesius L. Sivas-Giiriin N NN v A
" Rosa hemisphaerica J. Herrm.  Sivas T VA N N v ¥ A
" Rosa villosa L. Sivas-Yildiz NN N N v v A
Daglari
" Rosa jundzillii Besser Sivas-Yildiz AS Vv A V YR YRR
Daglar1
" Rosa pulverulenta Bieb. Sivas-Giiriin N NN N v N NV NN
" Rosa montana Chaix Sivas- Divrigi N NN N N v v v
" Rosa canina L. Sivas- Karagayir v N N N N
" Rosa foetida J. Herrm. Sivas-Giiriin N NN V v N vV NN
" Rosa heckeliana Tratt. ssp. Sivas-Giiriin T VNN V N v NN
orientalis Meikle
" Cotaneaster integerrimus  Sivas-Beydagi- N N N v A
Medik. Zara
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Familya Tiir Ad1 Yetistigi yer Fonksiyonel 6zellikler Estetik ozellikler
o — - = ) o
£ S o _ o= S S _ 5E 3 < 3T S E 3T g
S = = £ 27”7 s g = 2 = = m = B = & % =
ES S 33cs 585 . 55 3 S8 e ¥ 3 o SEE S
$E § fCfig g2%% £ L% 533 E 2 & £€5%°¢
w5 £9¢2E 2e% SE g8 f£43 € 8 & g9¢€¢8 &
ROSACEAE Cotaneaster nummularia Fisch. et Mey. — Sivas-Ulas N N N W v oA
" Crataegus tanacetifolia (Lam.) Pers. Sivas-Susehri NV A N N N R N
" Crataegus orientalis Pallas ex M. Bieb.  Sivas N N N v N q N
var. orientalis Pallas ex M. Bieb.
" Crataegus meyeri Pojark. Sivas-Sugehri- T v NN N v oA NN A N
Divrigi
" Sorbus umbellata (Desf.) Fritsch var.  Sivas-Giiriin N N N NN N A
umbellata (Desf.) Fritsch
" Sorbus umbellata (Desf.) Fritsch var. Sivas-Sugehri N N R NN N A
cretica (Lindl.) Schneider
" Pyrus syriaca Boiss. Sivas-Alacahan E N N NN A
N
" Pyrus elaeagnifolia  Pallas  ssp. Sivas-Yildiz N N NN A
elaeagnifolia Pallas Daglari-Tatlica
" Amygdalus orientalis Miller Sivas-Giiriin T W N \ N N
" Cerasus incana (Pallas) Spach var. Sivas-Giiriin i-T N N N N NN
incana (Pallas) Spach
" Cerasus mahaleb (L) Miller var. Sivas-Giiriin N NN N A
mahaleb (L.) Miller
THYMELAEAC  Daphne oleoides Schreber ssp. oleoides  Sivas-  Yildiz N N v oA
EAE Schreber dagi-Giiriin
" Daphne oleoides Schreber ssp. kurdica  Sivas-Giiriin- iT N NN N
Bornm. Gokpar
ELAEAGNACE  Hippophae rhamnoides L. Sivas-Alacahan N N N A NN N A
AE
E Elaeagnus angustifolia L. Sivas-Giiriin N A N N A NN
MORACEAE Morus nigra L. Sivas- Giiriin N v N N A
" Ficus carica L. ssp. rupestris Browicz.  Sivas- Giiriin i-T N N N N NN N
FAGACEAE Quercus robur L. Sivas-Sarkisla N N NN N A N
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Tablo 1.Sivas’ta dogal olarak yetigen bazi odunsu ve ¢ali tiirlerinin peyzaj mimarliginda kullanim olanaklar1 (Devamu)

Familya Tiir Ad1 Yetistigi Fonksiyonel 6zellikler Estetik ozellikler
er — - o=
' E £z § . ¢t ° s w2 3
= ~E ° E § g 3 z £ 3 3 8 g
§ — ° GE) = g 'E E = E '_'f E :E o ‘x" :E :; = -CEVS 5 S
E 5 § 2 S.5 s§55 _:E5 ® gP g W L T SxES
§ £ § B P53 29% $E“Zig E3 s g & £LiE
§ @ & & $28 2¢9 2E 3538 £33 & 8 & §eid
FAGACEAE Quercus macranthera Fisch. et Mey.  Sivas-Yildiz N N N NN A N
dagi
" Quercus pubescens Willd. Sivas- v N| ¥y v ~ v A J
Yildizeli
SALICACEAE Salix alba L. Sivas-Giiriin A-S N N N N N N N
" Salix excelsa J. F. Gmelin Sivas-Giiriin i-T N N| N J
" Populus nigra L. Sivas-Giiriin N N N N v A N|
" Populus alba L. Sivas-Giiriin N N N| N| N| ) )
BERBERIDACEAE  Berberis vulgaris L. Sivas-Giiriin v v v oA R
" Berberis crataegina DC. Sivas-Giiriin i-T? N N NEEY N
JUGLANDACEAE Juglans regia L. Sivas-Giiriin N N N| N N N| N|
SIMAROUBACEAE  Ailanthus altissima (Miller) Swingle  Sivas-Giiriin R N N v oA v N VA N
ANACARDIACEAE  Rhus coriaria L. Sivas-Giiriin N N N N N N N
EPHEDRACEAE  Ephedra major Host Sivas-Giiriin v v v v UREE
CAPRIFOLIACEAE  Sambucus nigra L. Sivas-Giiriin A-S N N N N N N N N
CORNACEAE Cornus sanguinea L. Sivas-Giiriin A-S v o v A R N N
RHAMNACEAE Frangula alnus  Miller ssp. alnus Sivas-Giiriin A-S Voo v A v N A N
Miller
" Rhamnus oleoides L. ssp. graecus Sivas-Giiriin D.A N N N N
(Boiss. et Reut.) Holmb.
ULMACEAE Celtis glabrata Steven ex Planc. Sivas-Giiriin NV A N N N N
OLEACEAE Fraxinus excelsior L. ssp. excelsior L.  Sivas-Giiriin N N N N A N v VA N
POLYGONACEAE Atrophaxis billardieri Jaub. et Spach  Sivas-Giiriin i-T v N N N N N|
var. billardieri Jaub. et Spach
EN: Endemik A-S: Avrupa-Sibirya

i-T: [ran-Turan

D.A: Dogu Akdeniz
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Juniperus excelsa M. Bieb.
(Bozkurt, 2019)

2019)

&

W85

e

Cerasus incana (Pallas) Spac Ephedra major Host (Bozkurt, Atrophaxis billardieri Jaub. et
var. incana (Pallas) Spach 2016) Spach var. billardieri Jaub. et

(Bozkurt, 2019) Spach (B_ozkurt, 2016)

Daphne oleoides Schreber ssp. Rubus caesius L. (Bozkurt, 2019)  Rhus coriaria L. (Bozkurt, 2019)
oleoides Schreber (Bozkurt, 2016)
= |

/N A SR
Quercus robur L. (Bozkurt, 2019)

Elaeagnus angustifolia L. Am{/gdalus orientalis Miller
(Bozkurt, 2019) (Bozkurt, 2019)
Sekil 2. Sivas’ta dogal olarak yetisen ve peyzaj tasarimlarinda kullanilabilecek bazi odunsu ve ¢ali tiirleri
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Tartisma ve Sonuc¢

Cografi konumu ve iklim 6zellikleri nedeniyle Sivas dogal bitki gesitliligi agisindan olduk¢a zengindir.
Ancak bu zengin kaynaktan peyzaj tasarim ve uygulamalarinda yeterince yararlanilmamaktadir.
Ozellikle kamu kurum bahgelerinde, parklarda, yol ve refiij diizenlemelerinde biiyiik oranda yabanci
orjinli bitkiler kullanilmakta, bozulan dogal peyzajin rehabilite edilmesinde bile ithal bitkiler
kullanilmaktadir. Bu durum o bélgenin dogal bitki ortiisii ile uyumsuz bir goriintii olusturmasinin yani
sira gogunlukla ithal bitkilerin de bolgeye uyum saglayamayip Olmesi ile sonuglanmaktadir. Ayni
zamanda alanda dogal bitki ortiisiine yonelik iiretim ¢abalar1 da ¢ok yetersiz kalmaktadir. Bu nedenle
bu tir calismalarin peyzaj tasarim ve uygulamalarinda dogal tiirlerin kullanimini artiracagi
ongoriilmektedir. Sivas 6zelinde yapilan bu calismada peyzaj mimarlig1 calismalarinda kullanilabilecek
21 familyaya ait toplam 56 odunsu ve ¢ali taksonu tespit edilmis ve bu taksonlarin estetik ve fonksiyonel
ozellikleri agisindan peyzaj tasarim ve uygulamalarinda kullanilabilecekleri belirlenmistir. Ayrica bu
calisma ile Sivas’in cografi konumu, iklim 6zellikleri, jeomorfolojik yapisi gbz Oniine alindiginda,
alanda bulunan dogal odunsu ve ¢ali tiirlerinin 6nemli bir ¢esitlilige sahip oldugu ortaya konulmustur.

Ulkemizin cografi kosullar1 gz oniine alindiginda benzer kosullara sahip kentlerde peyzaj
uygulamalarinda bu tiirlerin ¢ogaltilmasi, degerlendirilmeye alinmasi biiyiikk 6nem arz etmektedir.
Ayrica bu bitkiler kiiltiire alinarak, botanik bahgelerinde tanitilmali ve sergilenmeli, alanin flora
tanitimina yonelik kitap, brosiir ve kataloglar hazirlanmalidir. Fidanliklarda bu bitkilerin satilmasi tegvik
edilmeli ve tiretilmesine yonelik faaliyetler desteklenmelidir. Dijital ortamda da alanin flora zenginligini
iceren web sayfalar1 olusturularak, yore ve bolge halkina bu tilirler tanitilmali ve hangi amaglarla
kullanabileceklerinin bilgisi verilmelidir.
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Ozet

Peyzaj diizenlemelerinin esas amaci insan ile doga arasindaki bagi giiclendirerek, estetik, ekolojik, fonksiyonel ve
ayni zamanda stirdiiriilebilir alanlar yaratmaktir. Bu siire¢ igerisinde sayisiz renk, tekstiir, form ve dlgiide bitki
kullanarak dinamik ve estetik mekanlar olusturmak miimkiindiir. Bu bitki ¢esitliligi igerisinde dogal bitkiler;
bulundugu yorenin c¢evre kosullarina en iyi uyum saglayan bitki tiirleri olarak siirdiiriilebilir peyzaj
diizenlemelerinin baslica elemani olarak islev goriir. Ulkemiz sahip oldugu yaklasik 12000 dogal bitki taksonu ile
bitki ¢esitliligi bakimindan olduk¢a zengindir. Bu dogal bitki taksonlarinin peyzaj diizenlemelerinde
kullanimlarina yonelik ¢ok sayida ¢alismaya rastlanirken; etnobotanik baglamda ele alinmadiklar1 gériilmektedir.
Bu ¢alismada Dogu Anadolu Boélgesi’ndeki insanlarin gesitli amaglarla faydalandigi bitkiler literatiirden tespit
edilerek; bunlarin yoredeki yaygin kullanimlari irdelenmistir. Etnobotanik kullanimlari yaygin olan bu bitkilerin,
ayni1 zamanda peyzaj diizenlemelerinde- kullanim olanaklar1 degerlendirilerek dnerilerde bulunulmustur.
Anahtar Kelimeler: Etnobotanik, dogal bitkiler, peyzaj

Some plants with ethnobotanical use in the Eastern Anatolia Region and their usage possibilities in
landscape designs

Abstract

The main purpose of landscape arrangements is to create aesthetic, ecological, functional and sustainable areas by
strengthening the relation between human and nature. In this process, it is possible to create dynamic and aesthetic
spaces by using plants having different color, texture, form and size. Within this diversity, natural plants which
are the plant species that best adapt to the environmental conditions of the region and also acts as the main element
of sustainable landscape designs. Our country is rich in terms of plant diversity with approximately 12000 natural
plant taxa. While there are many studies about the use of these natural plant taxa in landscape designs. It is seen
that they are not considered in the ethnobotanical context. In this study, by determining the ethnobotanical use of
plants that people in the Eastern Anatolian Region benefit from in various ways; their widespread use in the region
has been examined. Suggestions were made by evaluating the possibilities of using these plants in landscape
designs, which are widely used in ethnobotany.

Key Words: Ethnobotany, natural plants, landscape
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Giris

Glinlimiiz diinyasinda tilkenmek {izere olan tiim kaynaklar, insanlar alternatif yollar aramaya mecbur
birakmigtir. Var olan kaynaklarin korunmasi ve devamlilifi igin insanoglu planlamalarim
stirdiirtilebilirlik iizerine tagimaya baslamustir. Siirdiiriilebilirlik; imkanlardan hem faydalanabilmek hem
de zarar vermeden devamliligini saglamak seklinde tanimlanabilir.

Doga temelli disiplinlerde de buradan yola ¢ikarak yerel-dogal planlama ve tasarimlara dogru yonelim
baslamustir. Ozellikle peyzaj diizenlemelerinde kullanilacak bitkilerin ydrenin dogal bitki tiirlerinden
secilmesi, stirdiiriilebilir tasarimlar i¢in 6nemli bir ilke olmustur.

Tarih boyunca insanlar bitkileri gida, yakacak, sifa vb. ¢esitli amaglarla kullanmiglardir. Etnobotanik
kelimesinin kokii olan etno- insanlarin ¢alisilmasi, botanik de bitki bilimi anlamina gelir. Etnobotanik,
farkli insan topluluklarindaki bitki-insan iliskilerini ifade etmektedir (Tiitenocakli 2002, Heinrich 2004,
Graham 2004, Kendir ve Giiveng 2010). Bu terim ilk kez 1895 yilinda, biyoloji profesorii John W.
Harshberger tarafindan kullanilmaya baslanmis olup basitce “bitkilerin yerel halk tarafindan kullanimi”
olarak tanimlanmistir. Bu terimin bilim diinyasina girmesiyle etnobotanik ¢aligmalarda yeni bir ¢igir
acilmis ve konu, halk da dahil olmak iizere artik cok genis bir kesimin ilgisini gekmistir. Konuya yillar
icerisinde cesitli bilim kollar1 katkisin1 sunmustur. Bir bagka tanimda ise etnobotanik; “bir yorede
yasayan insanlarin yore bitkilerinden ¢esitli amaglarla yillardir yararlanma” seklinde ifade edilmektedir.
Gilinlimiizde sadece bitkilerin nicin kullanildig1 degil, ayn1 zamanda bitkilerin yetistigi ortam sartlarinin
belirlenmesi konularina da odaklanmis olan etnobotanik terimi, farkli ¢alisma alanlari ile birlikte
degerlendirilmektedir (Kendir ve Giiveng 2010).

Bitkilerin etnobotanik yonden degerlendirilmeleri, insan ve doganin karmasik etkilesiminden dogan,
tarihsel, cografi, kiiltiirel, kiiltiirler arasi, ekonomik ve sosyal vb. yonleri olan bir olgu olarak ele
almmaktadir (Soukand ve Kalle 2010). Yiizyillar boyunca, dogadaki olaganiistii bitki cesitliligi,
bitkilerin kullanimiyla yakindan baglantili kiiltiirleri ve gelenekleri tesvik etmis, sonugta genis ve gesitli
bir etnobotanik miras olusturmustur (Leto ve ark. 2012).

Bu ¢alismanin amact Dogu Anadolu Boélgesi’nde yaygin olarak kullanilan etnobotanik degeri yiiksek
bitkilerin peyzaj 6zelliklerini ortaya koymak ve bu bitkilerin farkli dl¢eklerde gelistirilecek peyzaj
diizenlemelerinde kullanimlarina yonelik degerlendirmelerde bulunmaktir. Bu amag¢ dogrultusunda
Dogu Anadolu Bolgesi’nde yapilmis olan etnobotanik ¢aligmalar sistematik olarak analiz edilmis ve
degerlendirilmistir. Tasarimsal Ozellikleri ve bulunduklar1 habitatlar irdelenerek peyzaj
diizenlemelerinde kullanim olanaklari irdelenmistir. Calismanin; peyzaj diizenlemelerinde etnobotanik
bitkilerin kullanimina yonelik yeni bir bakis agis1 getirmesi ve boylelikle ekolojik-kiiltiirel mirasin
korunmasi ve gelistirilmesine katkilar sunmasi beklenmektedir.

Materyal

Dogu Anadolu Bolgesi yiiksek platolar ve daglar sebebiyle iilkemizin en engebeli ve yiikseltisi en fazla
olan bolgesidir. Bolgenin ortalama yiikseltisi 1500 m’nin {izerindedir. Dogu Anadolu Bolgesi’nde
yiikseltisi 5000 m’yi agan ve lilkemizin en yiiksek dagi olan Agr1 Dag1 mevcuttur. Bolge floristik agidan
fran-Turan flora bolgesine dahildir. Bélgenin ormanlarini, kuzeydoguda saricam, diger kesimlerde
ozellikle yiiksek daglik ve platoluk alanlarda ise mese ormanlari olugturmaktadir (Atalay 1994, Sengiin
ve Boyraz 2008). Kisin -40 °C’ye diisen sicaklik, yazin ise 20-25 °C civarlarindadir. Yeryiizii sekillerinin
elverissizligi nedeniyle bazi kesimlerinde tarimin ve ulagimin gelismesine engel olmustur. Ayrica
gercek yiiz 6l¢iim ile izdiisiim yiliz 6l¢limii arasindaki farkin en yiiksek oldugu bu bolgede toplam 14
tane il bulunmaktadir (Sengiin ve Boyraz 2008) (Sekil 1).
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Sekil 1: Dogu Anadolu Bélgesi Iller Haritasi

Aragtirma materyalini Tiirkiye’nin Dogu Anadolu Bolgesi’nde yapilmis bazi etnobotanik c¢alismalar
olusturmaktadir. Bu baglamda oncelikle etnobotanik tizerine yapilmis c¢alismalar “etnobotanik,
ethnobotany ve ethnobotanical” anahtar kelimeleri, Ulusal Tez Merkezi, TR Dizin, Google Scholar ve
ISI Web of Knowledge cevrimici veri tabanlarinda taranarak elde edilistir. Tiirkge ya da Ingilizce tam
metnine ulasilabilen ve de bitki tiir listesi olan, 1975-2021 yillar1 arasinda basilmis lisansiistii tez ya da
makaleler bu ¢alismada degerlendirmeye esas tutulmustur. Elde edilen 162 calisma igerisinden Dogu
Anadolu Bolgesi’nin etnobotanik konulu bitkileri ile iligkili elde edilen 59 adet ¢alisma degerlendirmeye
esas alinmustir. Bunlardan 47 tanesi makale ve kitap bolimii, 10 tanesi yiiksek lisans tezi ve 2 tanesi ise
doktora tezi seklindedir.

50
45
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l D -
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Tezi

Sekil 2: Dogu Anadolu Bolgesi’nde Tespit Edilmis Etnobotanik Konulu Caligsmalarin Dagilimi

Dogu Anadolu Bolgesi’ndeki etnobotanik bitkilerin degerlendirdigi 59 c¢alismanin illere gore
dagilimlarina baktigimizda, Bing6l’e ait 7 makale (Kili¢ 2016, Nadiroglu ve Behget 2018, Nadiroglu et
al. 2019, Polat et al. 2012, Polat et al. 2013, Polat et al. 2017, Polat, 2019) ve 1 yiiksek lisans tezi
(Nadiroglu 2017) olmak tizere 8 ¢alisma; Elazig’a ait 7 makale (Cakilcioglu ve Tiirkoglu 2010,
Cakilcioglu et al. 2010, Cakilcioglu et al. 2011, Hayta et al. 2014, Khatun et al. 2012, Kilis ve Bagc1
2013, Polat et al. 2015) ve 1 yiiksek lisans tezi (Olgun 2019) olmak tizere toplamda 8 ¢alisma; Erzincan’
a ait 5 makale (Korkmaz et al. 2014, Korkmaz ve ilhan 2015, Korkmaz ve Karakus 2015, Korkmaz et
al. 2016a, Korkmaz et al. 2016b,) ve 2 yiiksek lisans tezi (Alpaslan 2012, Tekin 2011) olmak iizere
toplamda 7 ¢alisma; Van’a ait 5 makale (Dalar 2018, Dalar ve Miikemre 2020, Miikemre et al. 2015,
Miikemre et al. 2016, Yildirim et al. 2008) ve 2 yiiksek lisans tezi (Korkmaz 2018, Miikemre 2013)

94



EJFS-Dogu Anadolu Bélgesi 'nin etnobotanik kullanimi olan baz: bitkilerin peyzaj diizenlemelerinde kullanim
olanaklari-Yener ve Ay Ak 2021

olmak iizere toplam 7 galisma; Hakkari’ye ait 5 tane makale (Bulut et al. 2016, Gérhan ve Oztiirk 2021,
Kaval et al. 2014, Kaval et al. 2015, Sirr1 ve Sirr1 2020) ve 1 yiiksek lisans tezi (Kaval 2011) olmak
tizere toplamda 6 caligma; Malatya’ya ait 3 makale (Tetik et al. 2013, Yesil ve Akalin 2009, Yesil ve
Akalin 2016) ve 2 yiiksek lisans tezi (Kolag 2018, Tetik 2011) olmak iizere toplamda 5 galisma;
Erzurum’a ait 4 makale ¢aligmasi (Karakaya et al. 2019, Karakaya et al. 2020, Macit ve Kdse 2015,
Ozgen et al. 2004); Tunceli’ye ait 1 makale (Dogan ve Tuzlac1 2015), 1 yiiksek lisans tezi (Dogan 2008)
ve 1 doktora tezi (Dogan 2014) olmak iizere toplamda 3 ¢alisma; Igdir’a ait 1 makale (Cakir 2017) ve 1
doktora tezi (Altundag 2009) olmak iizere 2 ¢aligma; Agri’ya ait 2 makale (Kadioglu et al. 2020, Dalar
et al. 2018); Ardahan iline ait 1 makale (Akgiil 2008); Bitlis iline ait 1 makale (Demir 2020) ve Kars
iline ait 1 makale (Giines ve Ozhatay 2011) degerlendirmeye alinmustir. Ayrica Dogu Anadolu Bélgesi
Allium tiirlerinin incelendigi 1 makale caligmasi (Firat 2015) ile yine Dogu Anadolu Bdolgesi’ne ait
etnobotanik ¢aligmalari konu alan 3 makale (Altundag ve Oztiirk 2011, Konczak et al. 2014, Polat et al.,
2012) tespit edilip, degerlendirmeye alinmistir (Sekil 3). Bunlarin disinda Dogu Anadolu Bolgesi’nde
yer alan 14 ilden sadece Mus iline ait bitkilerin etnobotanik kullanimlarina yonelik bir ¢aligmaya

rastlanmamustir.
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Sekil 3. Calismalarin Illere Gore Dagilim

Metod

Tespit edilen etnobotanik c¢alismalardaki tiir listelerinin topluca analizi ve degerlendirilebilmesi icin
bitki sosyolojisi arastirmalarinda siklikla kullanilan TURBOVEG (Hennekens ve Schaminée 2001)
veritabani yonetim sisteminden yararlanilmigtir. Tiim ¢alismalarin veritabanina aktarilmasindan sonra,
“Dogu Anadolu Bolgesi’nden Etnobotanik Amaghi Kullanilan Tiirler”in veritabani hazir hale
getirilmistir. Olusturulan veritabani, tiirlerin siklik ve illere gére bulunma durumlarinin tespit edilmesi
amactyla JUICE 7.0 programina (Tichy ve Holt 2006) aktarilmis ve analiz edilmistir. Bitkilerin tiir ve
familya bilgilerinde, “Flora of Turkey and East Eagean Islands” (Davis 1965-1985, Davis ve ark.1988,
Giiner ve ark. 2000) adli eserler esas alinmustir.

Analizler sonucunda boélge kapsaminda en yaygin olarak saptanan ilk 38 takson belirlenmistir. Bu

bitkilerin etnobotanik &zellikleri ile peyzaj diizenlemelerinde kullanim olanaklari konulari olmak tizere
iki asamada degerlendirmeler yapilmistir. Ilk asamada 38 taksonun etnobotanik kullanim alanlari tespit
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etmek amaciyla 59 g¢alisma taranmis ve elde edilen bilgiler Excel ortaminda olusturulan tabloya
sistematik bir sekilde aktarilmustir (Tablo 1).

Ikinci asamada, “Flora of Turkey and East Eagean Islands” (Davis 1965-1985, Davis ve ark. 1988;
Giiner ve ark. 2000), “Flowers of Europe” (Polunin 1969), TUBIVES veritaban1 ve “Tiirkiye Bitkileri”
kaynaklarindan yararlanarak bu bitkilerin yapisi, dmrii, ¢igek rengi, yaprak tekstiirii, habitatlar1 gibi
fiziksel ve ekolojik 6zelliklerini kapsamli bir sekilde ele alan bir tablo hazirlanmistir (Tablo 2). Elde
edilen veri setleri sonucunda bitkilerin tespit edilen etnobotanik ve yapisal 6zellikleri gz Oniinde
tutularak peyzaj diizenlemelerinde kullanim olanaklari ve alanlari i¢in 6neriler sunulmustur.

Bulgular

Dogu Anadolu Bélgesi’nin Etnobotanik Yonden En Yaygin Bitkileri ve Kullanim Alanlari

Elde edilen veriler dogrultusunda Dogu Anadolu Bolgesi’nde toplam 1375 farkli bitki taksonunun
etnobotanik amagli kullanildig1 sonucuna varilmstir.

Sekil 4’teki grafik incelendiginde Dogu Anadolu Boélgesi’nde yapilmig 59 etnobotanik konulu
calismalarin 30’unda kullanildigi tespit edilen Urtica dioca ve Rheum ribes; yorenin en yaygin
etnobotanik kullanima sahip bitkileri olarak karsimiza ¢ikmaktadir. Ayrica bu bitkilerin boélgedeki en
yaygin etnobotanik kullanim alaninin ise medikal amagli oldugu goriilmektedir. Bolgede yapilmis olan
etnobotanik ¢aligmalarda, segilen en yaygin ilk 38 bitki arasinda en az tekrar eden bitkiler ise; Crataegus
orientalis var. orientalis, Amygdalus communis, Helichrysum plicatum subsp. plicatum, Ferula
orientalis, Satureja hortensis, Vitis vinifera, Zea mays subsp. mays bitkileri olup, toplamda sadece
12’ser ¢aligmada yer aldiklar1 belirlenmistir.
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Sekil 4: Calismalarda En Fazla Tekrar Eden Bitkiler.

Degerlendirmeye alinan tim bu bitkilerin Dogu Anadolu Boélgesi’nde medikal, gida, ekonomik,
yakacak, baston, sanayi, boya, koku giderici, siis, sakiz, kahve, hayvan yemi, bocek zehri, veterinerlik,
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temizlik, inang, cilt bakimi, miizik aleti ya da yapistirict gibi cesitli etnobotanik kullanimlarinin oldugu
tespit edilmistir (Tablo 1).

Tablo 1: Bitkilerin Etnobotanik Kullanim Sekilleri

Bitki Adi Familya Etnobotanik Kullanim Sekilleri
Urtica dioica Urticaceae Medikal, Gida, Sa¢ Bakimu.
Rheum ribes Polygonaceae Medikal, Gida, Ekonomik.

Rosa canina Rosaceae Medikal, Gida.

Juglans regia

Juglandaceae

Medikal, Gida, Sa¢ Bakimi, Yakacak, Sanayi,
Boya, Koku giderici, Dibek.

Malva neglecta

Malvaceae

Medikal, Gida.

Gundelia tournefortii var. tournefortii

Asteraceae

Medikal, Ekonomik, Sakiz, Kahve, Hayvan Yemi.

Plantago major subsp. major

Plantaginaceae

Medikal, Gida.

Portulaca oleracea

Portulacaceae

Medikal, Gida, Ekonomik.

Anchusa azurea var. azurea

Boraginaceae

Medikal, Gida, Boya.

Teucrium polium Lamiaceae Medikal, Gida, Hayvan laci.

Mentha longifolia subsp. typhoides Lamiaceae Medikal, Gida.

typhoides

Eremurus spectabilis Liliaceae Medikal, Gida, Ekonomik, Yapistirici.
Cichorium intybus Asteraceae Medikal, Gida, Hayvan Yemi.
Crataegus monogyna subsp. monogyna Rosaceae Medikal, Gida, Yakacak.

Polygonum cognatum

Polygonaceae

Medikal, Gida.

Rubus sanctus Rosaceae Medikal, Gida.
Eryngium billardieri Apiaceae Medikal, Gida, Hayvan Yemi.
Cydonia oblonga Rosaceae Medikal, Gida, Yakacak, Inanis, Cilt Bakimu.

Rumex acetosella

Polygonaceae

Medikal, Gida.

Rumex scutatus

Polygonaceae

Medikal, Gida, Boya.

Plantago lanceolata

Plantaginaceae

Medikal.

Hypericum scabrum

Guttiferae

Medikal, Ekonomik.

Capsella bursa-pastoris

Brassicaceae

Medikal, Gida, Hayvan Yemi.

Helianthus tuberosus Asteraceae Medikal, Gida.
Teucrium chamaedrys subsp. sinuatum Lamiaceae Medikal, Gida.
Stachys lavandulifolia var. lavandulifolia Lamiaceae Medikal, Gida, Hayvan Yemi.
Thymus kotschyanus var. kotschyanus Lamiaceae Medikal, Gida.

Tribulus terrestris

Zygophyllaceae

Medikal.

Trifolium pratense var. pratense Fabaceae Medikal, Gida, Hayvan Yemi, Bocek Ilaci-Zehir.

Mentha longifolia subsp. longifolia Lamiaceae Medikal, Gida.

Morus alba Moraceae Medikal, Gida, Yakacak, Miizik Aleti.

Zea mays subsp. mays Poaceae Medikal, Gida, Hayvan Yemi.

Vitis vinifera Vitaceae Medikal, Gida, Ekonomik.

Satureja hortensis Lamiaceae Medikal, Gida, Temizlik.

Ferula orientalis Apiaceae Medikal, Gida, Hayvan Yemi, Bécek Ilaci-Zehir,
Hayvan Ilac1.

Helichrysum plicatum subsp. plicatum Asteraceae Medikal, Siis.

Amygdalus communis Rosaceae Medikal, Gida, Yakacak.

Crataegus orientalis var. orientalis Rosaceae Medikal, Gida, Yakacak, Baston.
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Bitkilerin etnobotanik kullanimlar incelendiginde 38 bitkinin tamaminin da Dogu Anadolu Bolgesi’nde
medikal amagli kullaniminin mevcut oldugu goriilmektedir. Plantago lanceolata, Hypericum scabrum,
Tribulus terrestris ve Helichrysum plicatum subsp. plicatum taksonlar1 disinda 34 bitkinin ise gida
olarak tiiketimi mevcuttur. Medikal ve gida kullanimindan sonra her bitkide farkli kullanimlarin 6n
plana ¢iktigr dikkat ¢ekmektedir. Ornegin Juglans regia bitkisi i¢in medikal ve gida amagh
kullanimindan sonra en yaygin diger kullanim sekli boya olarak kullanimidir. Amygdalus communis ve
Crataegus orientalis var. orientalis bitkilerinin ise medikal ve gida kullanimlarindan sonra 6ne ¢ikan
0zelligi ise yakacak olarak kullanilabilmesidir (Tablo 1).
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Sekil 5. Familyalara gore dagilimlart

Sekil 5°te Dogu Anadolu Bolgesi en yaygin etnobotanik kullanimi olan bitkilerin familyalara gore
dagilimlar1 verilmistir. Buna gore bolgenin etnobotanik kullanima sahip bitkilerinin en ¢ok yer aldigi
familyalar sirasiyla Lamiacacae, Rosaceae, Asteraceac ve Polygonaceae, Apiaceae ve Plantaginaceae
olup, geri kalan familyalar ise tek bitki taksonu ile temsil edilmektedir.
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Sekil 6: Bitkilerin Etnobotanik Kullanimlari.

Yoredeki etnobotanik kullanimlar incelendiginde medikal ve gida olarak kullanimlarinin disinda; 8
bitkinin hayvan yemi olarak kullanildigi, 6 bitkinin ekonomik amacglh kullanimi, 6 bitkinin yakacak
olarak kullanildig1 kaydedilmistir. Baston, dibek, yapistirici, miizik aleti gibi gesitli gerecler i¢in
kullanilan 1’er bitki oldugu; bunun yam sira sakiz veya kahve olarak tiiketilen bitkiler oldugu da
goriilmektedir. Ayrica temizlik, inanig, sa¢ bakimu, cilt bakimi, bécek zehri, boya ve hayvan ilaci olarak
da kullanilan bitkiler mevcuttur (Sekil 6).

Dogu Anadolu Bolgesi’nin En Yaygin Etnobotanik Kullammmi Olan Bitkilerinin Tasarim

Ozellikleri
Tablo 2: Bitkilerin Tasarim Ozellikleri
. Ciceklenme
Bitki ad1 Omrii/Yapisi Bulundugu habitat
Zamani
Urtica dioica Cok yillik/Ot Haziran-Eyliil Ormanlar, golgeli vadiler ve kayalar, su kenarlari.
Rheum ribes Tek yillik/Ot Haziran Kayalik yamaglar.
Kiyilar, kayalik yamaglar, ¢alilik, ormanlar ve agikliklar,
Rosa canina Cok yillik/Calt Mayis-Temmuz
baslica kiregtaslari.
Quercus sp. veya karigik yaprak doken orman, kalkerli
Juglans regia Cok yillik/Agag  Mayis
kayalik yamaglar, aliivyonlu topraklar.
Malva neglecta Tek yillik/Ot Mayis-Agustos Step, tarlalar, yol kenarlari, ¢orak yerler.
Kayalik kiregtasi yamag, volkanik yamag, step, tuzlu gol
Gundelia tournefortii var. tournefortii Cok y1llik/Ot Mayis-Haziran
yakini, orman ag¢iklig1, nadas tarla.
Haziran- Dere ve nehir kiyilari, patika kenarlari, otlaklar ve gorak
Plantago major subsp. major Cok yillik/Ot
Agustos yerler.
Portulaca oleracea Tek yillik/Ot Temmuz-Kasim  Ekilmis sahalar ve denize yakin ¢orak yerler.
Anchusa azurea var. azurea Cok yillik/Ot Nisan-Temmuz  Tarlalar, kuru bozkir.
Cok
Kuru yerler, mese calilar1, kayalik yerler, kumullar, tarla
Teucrium polium yillik/Odunsu Haziran-Eyliil
kenarlari.
Ot
Mentha longifolia subsp. typhoides Cok yillhik/Ot Temmuz-Ekim Batak tarlalar, dere ve nehir yani.
Eremurus spectabilis Cok yillhik/Ot Mayis-Temmuz  Stepler, galiliklar, kalkerli kayaliklar, cagillik.
Cichorium intybus Cok y1llik/Ot Nisan-Eyliil Ekili tarla, gayirlik, bos alan.
Tepe kenarlari, maki, mese calilari, karisik ormanlar, yol
Crataegus monogyna subsp. monogyna Cok yillik/Cali Nisan-Haziran
kenarlari.
Polygonum cognatum Cok yillhik/Ot Mayis-Eyliil Yol kenarlari, yamaglar ugurumlar kiiltiir arazileri.
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Haziran- Seyrek calilik, kayalik yerler, nehir kiyilari, sabit kumullar,
Rubus sanctus Cok yillik/Calt
Agustos ovalar, ¢orak kiyilar.
Temmuz-
Eryngium billardieri Cok yillik/Ot Kayalik yamaglar, stepler, nadas tarlalar.
Agustos
Cydonia oblonga Cok yillik/Cali Mayis-Haziran Ormanlar ve ¢alilar.
Rumex acetosella Cok yillik/Ot May1s-Agustos Tarlalar, kiyilar, ¢orak yerler.
Haziran-
Rumex scutatus Cok yillik/Ot Yamaglar, ¢agilliklar, tepe kenarlari, tarlalar.
Agustos
Deniz kiyilari, kumluk plajlar, ¢ayirlik, bataklik yerler, maki,
Plantago lanceolata Cok yillik/Ot Nisan-Ekim
dere kiyilari.
Hypericum scabrum Cok yillik/Ot Mayis-Agustos  Kuru kayalik yamaglar, agik koruluklar veya step.
Capsella bursa-pastoris Tek y1llik/Ot Ocak-Aralik Ekili alan, bos alan.
Helianthus tuberosus Cok yillik/Ot Bilinmiyor Kiiltiir bitkisi.
Haziran-
Teucrium chamaedrys subsp. sinuatum Cok yillik/Ot Volkanik ve kiregtasi yamaglar, bozkir yol ve tarla kenarlar1.
Agustos
Cok
Stachys lavandulifolia var. lavandulifolia yillik/Odunsu Mayis-Agustos  Kalkerli volkanik kaya yamaglar1.
Ot
Thymus kotschyanus var. kotschyanus Cok yillik/Cali Mayis-Temmuz  Ciplak dag yamaglari.
Tribulus terrestris Tek yillik/Ot Haziran-Eyliil Agik ve kumlu yerler, nadas tarlalari.
Trifolium pratense var. pratense Cok yillik/Ot Mayis-Eyliil Cayirlik, yol kenarlari, orman agikliklar.
Haziran-
Mentha longifolia subsp. longifolia Cok yillik/Ot Dere kenarlar1 ve batakliklar.
Agustos
Morus alba Cok yillik/Agag  Mayis Kiiltiir bitkisi.
Zea mays subsp. mays Tek yillik/Ot Haziran-Ekim Kiiltiir, terkedilmis tarlalar iginde.
Vitis vinifera Cok yillik/Cali Bilinmiyor Kiiltiir bitkisi.
Kayalik ve asmmis yamaglar, ¢akilli yerler, kiyilardaki
Satureja hortensis Tek yillik/Ot Haziran-Eyliil
gevsek kumullar, nadas.
Ferula orientalis Cok yillik/Ot Mayis-Haziran Kayalik yamaglar.
Haziran- Pinus nigra ve Abies cilicica orman agikligi, ¢alilik, kayalik
Helichrysum plicatum subsp. plicatum Cok y1llik/Ot
Agustos yamag.
Dogal, kuru yamaglar, kalkerli gegitler, ¢ali ve mese
Amygdalus communis Cok yilik/Aga¢  Mart-Nisan

ormanliklari.

Crataegus orientalis var. orientalis

Cok y1llik/Cal

Mayis-Temmuz

Kayalik yerler, ormanlar.
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Yoredeki etnobotanik amagli en yaygin kullanilan bitkilerin %72 sinin ¢ok yillik, %18’inin ise tek yillik
oldugu goriilmektedir. Yine ayn1 sekilde %32’si odunsu yapida (odunsu ot-gali-agac), %68’1 ise otsu
yapidadir. Peyzaj diizenlemelerinde bitkilerin en 6nemli gorsel 6zelliklerinden birinin ¢igek renkleri
oldugu bilinmektedir. Yoredeki etnobotanik amagli en yaygin kullanilan bitkilerin ¢igek renkleri
degerlendirildiginde; en fazla sayida beyaz renk gigeklenen bitkilerin oldugu (%35), onu takiben sari
renk ciceklenenler (%24) ve pembe renk ¢igceklenenlerin (%22) geldigi goriilmektedir. Yine bitkilerin
en onemli ¢icek Ozelliklerinden biri ne zaman ¢igeklendikleri, bir digeri de ne kadar siire ¢icekli
kaldiklaridir. Buna gore ¢alismada Ocak ve Mart aylarinda gigeklenen 1’er tane bitki taksonu yer alirken,
biiyiik bir cogunlugunun Mayis (%40) ve Haziran (%26) aylarinda ¢igeklendigi goriilmektedir. Cigekli
kalma zamanlar1 degerlendirildiginde ise; Capsella bursa-pastoris bitkisinin 12 ay, Plantago lanceolata
bitkisinin 7 ay ve Cichorium intybus’un 6 ay cigekli kaliyor olmalar1 dikkat ¢ekmektedir. Biyiik
cogunlugu ise 3 ay (%32) ve 4 ay (%24) cicekli kalmaktadir (Tablo 2).

Bitkilerin tasarim kriterleri géz 6niine alinarak ve bulunduklar: habitatlar degerlendirildiginde 3 farkli
alanda kullanimlar1 6n plana ¢ikmaktadir. Bu alanlar icerisinde 6zellikle Dogu Anadolu Bdolgesi’nin
arazi sekillerinden ve ikliminden kaynakli olarak kayalik habitatlar ile sucul habitatlar sayica fazladir.
Ayrica yine bolgenin ekstrem kosullarindan 6tiirii yol kenari bitkileri de yine baslica habitat
siniflarindan birini olusturmaktadir.

Tartisma ve Sonug¢

Sahip oldugu iklim ve arazi yapisi nedeniyle olduk¢a zengin bitki varligina sahip Dogu Anadolu
Bolgesi’nin etnobotanik kullanima sahip bitkiler agisindan da dikkat ¢ekici bir 6zellik sergiledigi
goriilmektedir. Yapilan ¢alisma sonucunda yorede toplam 1375 farkli bitki taksonunun etnobotanik
amagh kullanildigi, yapilan caligmalar ile ortaya konmustur. Bdlgedeki en fazla etnobotanik
kullanimlarin ise medikal ve gida amagli oldugu goriilmistiir. Benzer sekilde Altindag (2009)’un “Igdir
ilinin dogal bitkilerinin halk tarafindan kullanimi” baslikli doktora tez ¢alismasi sonucunda farkli
kullaniglara sahip 292 dogal bitki taksonu saptanmistir. Bunlar igerisinde en yaygin olarak 162 takson
ile medikal ve 143 takson ile gida amagh kullanimin geldigi ifade edilmistir. Nadiroglu (2017)’nin
Bingol iline bagh Karliova ilgesi ve kdylerinde gerceklestirdigi yiiksek lisans tez caligmasinda ise
toplamda etnobotanik kullanima sahip 121 bitki taksonu ve bu bitkilere ait 280 yoresel kullanim sekli
tespit edilmistir. Kolag¢ (2018)’in Malatya ilinin Yesilyurt il¢esine bagli Konak beldesinin geleneksel
olarak kullanilan halk ilaglarinin belirlenmesi amaciyla yaptig1 ¢calismada toplamda 86 taksonun halk
ilact kapsaminda degerlendirildigi sonucuna varilmistir. Polat et al. (2012)’nin Dogu Anadolu
bolgesinde yapilmis etnobotanik arastirmalarin  degerlendirildigi ¢alismalarinda toplamda 132
etnobotanik igerikli calisma ile 15 tez tespit edilmistir. Bolgede yapilmis olan ¢aligmalarda tibbi bitkiler,
gida bitkileri ve boya bitkileri ile ilgili en fazla ¢alismanin yer aldigi sonucuna varilmistir.

Bu calismada yore halki tarafindan ¢ok yonlii kullanimlara sahip oldugu goriilen bu bitkilerin aym
zamanda peyzaj diizenlemelerinde farkli kullanim alanlar1 i¢in uygunluk durumlar1 degerlendirilmistir.
Incelenen ve analizleri yapilan tim veriler 1s13inda Dogu Anadolu Bélgesi’nde yore halkinin
etnobotanik 6zelliklerinden dolay1 yetistirip ¢esitli alanlarda kullanmay1 tercih ettigi bitkilerin, tasarim
potansiyelleri arastirildiginda peyzaj diizenlemelerinde basta dogala yakin bahgeler olmak iizere ¢esitli
amaglarla kullanilabilecegi goriilmiistiir. Caligmada; biiyiik cogunlugunun medikal amagli kullaniminin
oldugu bilinen bu bitkilerin habitatlar1, yaprak 6zellikleri, gicek 6zellikleri, yapilar1 ve dmiirleri gibi
oOzellikleriyle peyzaj diizenlemelerinde kullanimlari irdelenmistir.
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Helichrysum plicatum subsp. plicatum bitkisinin yorede kullanimi yogunlukla medikal amagliyken
yalnizca 1 calismada siis amaclh kullanildigr kaydedilmistir. Cok yillik bir otsu olan bu bitki 40
santimetreye kadar boylanabildigi ve dogal habitatlarindan birinin ise “kayaliklar” oldugu da
gortilmektedir. Bu bitki, yore kullanimlarinin yani sira kaya bahgelerinde ya da kurakgil peyzaj
tasarimlarinda da degerlendirilebilir. Gri-yesil, ince tekstiirli ve serit seklindeki yapraklari ve sahip
oldugu sar1 ¢igekleri ile 6zellikle kaya bahgeleri gibi bir ortamda dikkatleri {izerine ¢ekecektir. Ayrica
saglayacag1 giiglii kontrast 6zelligi ile tasarimlarda degerlendirilebilir. Rubus sanctus, ¢ok yillik yapisi
ve ¢ali formuyla 1-2 metreye kadar boylanabilen bir bitkidir. Meyve 6zelligi ile 6n plana ¢ikan bu
bitkinin yorede genellikle medikal ve gida amagli kullaniminin oldugu goriilmektedir. Habitatlar
incelendiginde ise, kayalik ve sulak alanlarda da dogal olarak yetisebildigi goriilmektedir. Pembe
cigekleriyle de dikkat ¢eken bu bitkiye tasarimlarda daha sik yer verilebilir. Hem su kenarina hem
kayalik alanlara uyum saglayabilen bir diger bitki ise Satureja hortensis’dir. Tek yillik olan bitki
yaklagik 30 santimetreye kadar uzayan, ince tekstiirlii yesil serit yapraklar1 vardir. Ayrica aromatik
kokuya da sahip bu bitki yorede en fazla medikal amagl kullanilmakla beraber gida ve temizlik amaciyla
da kullanilmaktadir. Ozellikle kaya bahcelerinde ve ¢icek parterlerinde kullanilabilecek ideal bir tiirdiir.
Malva neglecta cekici mor renk ¢igekleriyle otsu ¢igek parterlerinde degerlendirilebilir. Yine ayni
sekilde mavi renk gekici ¢igeklerini senenin biiyiik bir ¢ogunlugunda sergileyen Cichorium intybus
peyzaj diizenlemelerinde Ozellikle cigcek parterlerinde, kaya bahgelerinde, ¢im alanlarda ve grup
bitkilendirmelerinde tercih edilebilir. Mentha longifolia ise sahip oldugu koku ve gosterisli mor renk
cicek kurullar ile 6zellikle aromatik bahgelerde degerlendirilebilir.

Dogu Anadolu Bélgesi’nin otsu, cali ve aga¢ formunda; ¢cok veya tek yillik; farkl ¢icek ve yaprak
ozelliklerine sahip oldukga zengin etnobotanik bitki g¢esitliligine sahiptir. Yapilan c¢aligmalar
degerlendirildiginde yorede etnobotanik amagl kullanilan dogal bitkilerinin biiyiik bir ¢ogunlugunun
peyzaj diizenlemelerinde kullanilabilme potansiyelinin oldugu goriilmektedir. Boylelikle bu bitkilerin
kullanimlart yayginlastirilarak, gelecek kusaklara aktarimi saglanacaktir. Bu sayede ayni zamanda
ekolojik-kiiltiirel mirasin korunmasina ve gelismesine yonelik biiylik katkilar elde edilecektir.
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Abstract

Harvesting activities in forests can seriously damage soils and cause short and long-term changes in some of their
properties. The aim of this study is to determine the effects on the microbial properties of the failure of the soil by
the whole tree method using a farm tractor in the short term in the Turkish red-pine forests of Kahramanmaras
Forestry Operations Directorate in Bagkonus Forest Enterprise Chief. In total, 72 soil samples were collected on
two soil layers (0-10 and 10-20 cm) and three seasons (spring, summer, and autumn) for identifying some
physicochemical and microbial properties of soil. Mean values of the soil organic carbon and nitrogen were
statistically different in the skidding (2.15% - 0.13%) and control (2.90% - 0.16%) areas, respectively. Also, It was
determined that the skidding activities had a statistically significant effect on the microbial biomass carbon,
nitrogen, and microbial soil respiration. A significant reduction in organic carbon and microbial biomass was
observed in the soils in the skidding line. According to the seasonal patterns, the microbial biomass of the samples
was found the lowest in summer (657.17 pg g1) and the highest (763.76 pg g—1) in autumn. In the control areas,
the lowest was 773.99 ug g! in the spring season and the highest was 886 pg g— 1 in the autumn season. It is
predicted that the decomposition rate may have increased in parallel with the soil temperature, which increases as a
result of the removal of the litter layer from the soil surface to any other places in the harvesting application.
Consequently, it is important for forest and soil health to monitor the changes in the microbiological characteristics
of soils for long periods and to produce in a way that causes minimum damage to the soil in harvesting activities of
forests. Therefore, harvesting activities should be carried out in periods when the soil is hard. In seasons, when
soils are soft and sensitive, there is a need to develop alternative harvesting methods such as aerial yarding systems
from stump to landing instead of skidding.

Keywords: harvesting activities, carbon, soil properties, microbial biomass, seasonal pattern

Akdeniz Bolgesinde Kizilcam mescerelerinde tasima ve siiriitme ile bolmeden cikartma faaliyeti sonucu
topraklarin mikrobiyal 6zelliklerinin degisiminin mevsimsel olarak izlenmesi

Ozet

Ormanlarda yapilan hasat (iiretim) faaliyetleri topraklara ciddi sekilde zarar verebilmekte ve bazi 6zelliklerinde
kisa ve uzun vadeli degisikliklere neden olabilmektedir. Bu ¢alismanin amaci, tarim traktorii kullanilarak biitiin
agac yontemi ile hasat yapildiktan sonra yirtilan (bozulan) topraklarin kisa vadede bazi fizikokimyasal ve
mikrobiyal 6zellikleri iizerindeki etkilerini belirlemektir. Topragin bazi fizikokimyasal ve mikrobiyal 6zelliklerini
belirlemek i¢in iki toprak katmaninda (0-10 ve 10-20 cm) ve ii¢ mevsimde (ilkbahar, yaz ve sonbahar) toplam 72
toprak ornegi toplanmustir. Toprak organik karbon ve azot ortalama degerleri sirasiyla orneklerde (%2.15 ve
%0.13) ve kontrol (%2.90 ve %0.16) alanlarinda istatistiksel olarak farkli bulunmustur. Ayrica, iiretim
uygulamasinin mikrobiyal biyokiitle karbon, azot ve mikrobiyal toprak solunumu iizerinde istatistiksel olarak
onemli etkilere sahip oldugu belirlenmistir. Ozellikle siiriitme hattindaki topraklarda organik karbon ve mikrobiyal
biyokiitlede 6nemli miktarda azalma gozlenmistir. Mevsimsel desene gore, toprak oOrneklerinin mikrobiyal
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biyokiitlesi en diisiik (657.17 pg g) yaz ve en yiiksek (763.76 nug g 1) sonbahar mevsiminde bulunmustur. Kontrol
alanlarinda en diisiik 773.99 ug g-1 ilkbahar mevsiminde, en yiiksek 886 pg g-1 sonbahar mevsiminde olmustur.
Uretim faaliyetleri sonucunda 6lii &rtii tabakasinin toprak yiizeyinden uzaklastirilmasi sonucu artan toprak sicaklig
ve azalan toprak nemine paralel olarak topraklarin mikrobiyal 6zelliklerinde azalmalar oldugu gézlemlenmistir.
Sonug olarak, ormanlarda iiretimden sonra topraklarin mikrobiyolojik 6zelliklerindeki degisimlerin uzun vadede
izlenmesi, topraga en az zarar verecek sekilde {iretim yapilmasi orman ve toprak saglig: i¢in dnemlidir. Bu nedenle
iretim faaliyetleri topragin sert oldugu donemlerde yapilmalidir. Topraklarin yumusak ve hassas oldugu
mevsimlerde biitiin aga¢ veya siiriitme yontemi yerine alternatif hasat yontemlerinin gelistirilmesine ihtiya¢ vardir.

Anahtar Kelimeler: hasat faaliyetleri, karbon, toprak 6zellikleri, mikrobiyal biyokiitle, mevsimsel farklar

1. Introduction

Some physicochemical properties and especially microbiological properties of soils show considerable
sensitivity to changes in environmental factors and forestry practices such as harvesting, afforestation,
restoration (Foote et al. 2015; Kara et al. 2016; Babur 2019). A significant amount of carbon is stored in
the litter and topsoil of forest ecosystems. The amount of stored carbon under the influence of climate
change and human affects these pools negatively (Chen et al. 2013; Dangal et al. 2014). Timber
harvesting, which is one of the main forestry activities, causes loss a huge amount of organic matter in
the forest ecosystem by soil compaction, soil rupture, and erosion. So, this decreases the productivity of
forest ecosystems. Unless an appropriate and sustainable harvest planning is made, the fertility of the
soils is endangered due to the decrease in the C and N resources of the ecosystem (Henderson 1995;
Carter et al. 2002; Turner and Lambert 2011). However, the forest ecosystems can only be able to renew
itself in about 100 years (Chen et al. 2013; Kellman et al. 2014). In addition, soil compaction and
degradation with rupture caused by harvesting activities increase soil temperature and bulk density,
changing the soil structure and porosity, which directly affects the soil aeration and water capacity
which extremely related with infiltration capacity (Labelle and Jaeger 2011; Cambi et al. 2015).

Considering that the microbiological population and indices are affected the most against all these
changes in forest ecosystems, and microbiological soil properties can be used as indicators about
changes in an ecosystem (Wardle 1992; Jordan et al. 2003; Frey et al. 2009).

Harvesting processes made according to different methods cause different effects on forest soils and
litter (Jones et al. 2011; Grand and Lavkulich 2012; Kellman et al. 2014; Scott et al. 2014). However, it
has not been clearly demonstrated how this method affects carbon and nitrogen amounts in soils and
litter, microbial decomposition rates and soil aggregation. Six et al. (2004) stated in their study that there
is degradation in the microaggregates of the top soils compaction as a result of harvesting activities. In
addition, it has been determined that soil compaction decreases root biomass in the upper soils and N
uptake from the soil, N washing and denitrification in the ecosystem (Torbert and Wood 1992; Jordan et
al. 2003).

Soil microbial organisms play an important role in C and N storage and nutrient cycle (Haubensak et al.
2002; Allen and Schlesinger 2004). There are positive relationships between soil microbial biomass and
C and N stocks of soils (Li et al. 2004; Kara et al. 2016; Babur 2019). LeDuc and Rothstein (2007)
reported that the post-production reductions in C and N may result in a reduction in microbial biomass.
In addition, it has been stated that microbial activity in the top soils significantly decreased due to the
effect of soil compaction on the air and water economy of the soils (Li et al. 2004; Mariani et al. 2006).
In this study, the effects of the deteriorated soil structure on some physicochemical and microbial
properties in the short term were investigated after the whole tree method was removed from the
partition using a farm tractor.
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2. Materials and Methods
2.1. Material

This study was located at 50 km far from northwest of Kahramanmaras province in the Northeast Taurus
Mountain region of Turkey (37° 35> 19°> N; 36° 36 13”’E) in the Turkish red pine forests of
Kahramanmarag Forestry Operations Directorate in Bagskonus Forest Enterprise Chief and was carried
out in the spring, summer and autumn seasons throughout 2018 (Figure 1). Pure Turkish red pine stand
in section 33 to be sampled has been put into production and the trees cut with the whole tree method in
this area were transported by sliding uphill using a single drum crane mounted in front of an agricultural
tractor in April 2018. During transportation, especially the parts of the log that were separated from the
bottom log, destroyed the soil by tearing and removed the litter on it, revealing the mineral soil. In
particular, samples were taken along this destroyed line and control samples were taken from
undisturbed areas on both sides of this line (Figure 2). According to Koppen-Geiger
climate classification (www.koeppen-geiger.vu-wien.ac.at/), the study site is characterized as a "hot and
dry summer" environment (Csa). Weather data, including the long-term (1990-2017) normal averages
for monthly air temperature (°C) and monthly precipitation (in mm) at Bagkonus in Kahramanmaras
province, Turkey, were obtained from the Turkish State Meteorological Service (www.mgm.gov.tr/). The
mean annual temperature is 13.3 °C and annual accumulated average precipitation is 700 mm, with
peaks slightly exceeding the 110 mm in December and the minimum is below 10 mm in July and
August. Sandstone bedrock is dominant in the area and topography of the study site is highly variable,
with an average slope of 30% and elevation 1000 m. Soil particle fractions such as average sand, silt,
and clay ratios were found the higher coarse fractions in soil samples. Study site soils were found in
sandy clay loam texture class.

Some characteristics for the sites under study, including sand, silt and clay content (%), slope, stand
canopy, and others, are presented in Table 1.
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Figure 1. Geographical location of the study site in Turkey.
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Figure 2. Turkish red pine timber extraction by using f

arm tractor: uphill winchig (a), crumbs of soil

v < S
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left on the log (b) and damage to the soil by skidding whole tree (c)

Table 1. Location and selected topographic features, soil texture, and pH classes of the study site in the

Kahramanmaras province, Turkey.

Properties Sample Area Control Area
Longitude 36°36°35” 36°36°50”
Latitude 37°35°25” 37°35°50”
Altitude (m) 1000 1000
Slope (%0) 30 30
Vegetation Types Czcd3 Czcd3
Canopy (%) 70-100 70-100
Soil texture Sandy Clay loam Sandy clay loam
pH classes Slightly alkaline Moderately alkaline
2.2. Method

2.2.1. Experimental design and soil sampling

Disturbed, undisturbed and microbial soil samples were taken from two levels (0-10 cm and 10-20 cm)
from the middle of the scuffing pit and the closest undisturbed control areas every 20 m along two
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different skidding lines (60 m). In order to monitor the seasonal changes in the skidding line, soil
samples were taken in three different seasons (spring, summer and autumn), with regarding to the
average temperature and precipitation values of the seasons. Thus, a total of 72 soil samples, 2 lines x 6
points x 2 depth levels x 3 seasons, were collected from the study areas. Disturebed soil samples were
taken for some physical and chemical analyses, and undisturbed soil samples (using 8 cm x 10 cm steel
cylinders) were taken to determine the bulk density. In addition, microbial soil samples, which were
passed through a 2 mm sieve and moistened 50-60% with distilled water, were kept in a +4 °C
refrigerator in the laboratory until their analysis.

2.2.2 Physical and Chemical Properties of Soils

Following field study, soil samples were oven-dried until constant mass weight in the laboratory
(Kara6z 1992). Prior to analysis of soil parameters, air-dried soils were sieved to pass a 2 mm screen.
The bulk denisity of the soil samples was calculated as the dry weight (105 °C at 24h) of soil divided by
its volume. Soil moisture content was determened by gravimetically. Soil pH and electrical conductivity
(EC) were measured in distilled water by using a glass electrode (1:2.5 w/v and 1:5 w/v soil/ water
suspension for soil pH and EC, respectively) (Rowell, 1994). Soil particle size for texture determination
was performed by mechanical analysis of the samples following the Bouyoucos Hydrometer Method
(Ashworth et al., 2001; Bouyoucos, 1962). Organic matter values were determined by using the wet-
oxidation method of Walkley-Black (Walkley and Black 1934) and total nitrogen was analyzed by usin
midified-kjeldahl digestion method (Karatz, 1992; Rowell, 1994). After saturating soil samples with
taps water for 24 hours, soil water content at the field capacity (FC) was measured equilibrating soil
moisture for 24 hours at 33 kPa and the permanent wilting point (PWP) was measured equilibrating soil
moisture for 96 hours at 1500 kPa by using a pressure plate apparatus (Giilser and Candemir, 2014).

2.2.3. Soil microbial biomass and microbial respiration

Soil samples were removed from the refrigerator and equilibrated at room temperature for the soil
microbial biomass analysis. Then, soil Cnic was analyzed in the incubation beakers by following the
chloroform-fumigation-extraction method (Ladd and Amato, 1989). The Cuic of soils were determined
by using the modified Walkley-Black method (Brookes et al., 1985; Vance et al., 1987). Briefly, 30 ¢
(oven-dry basis) moist soil was fumigated for 24 h at 25 °C with ethanol-free chloroform (CHCIs).
Following fumigant removal, the sample was extracted with 40 mL 0.5 M K,SO4 by 30 min horizontal
shaking at 90 rom min* and filtered through a folded filter paper. Another 30 g portion of the same soil
sample was also weighed for the nonfumigation analysis. The nonfumigated samples was similarly
extracted with 40 mL 0.5 M K,SO, by 30 min horizontal shaking at 90 rpm min™t and filtered through a
folded filter paper without utilizing the chloroform-fumigation process. Finally, the Cic was calculated
as follows in Eq. (1) (Vance et al., 1987):

Microbial Biomass C (Cnic) = Kec x 2.64 (D)

where Kgc refers to the difference in extractable organic C between the fumigated and unfumigated
samples and 2.64 is the proportionality factor that accounts for the biomass C released by the fumigation
extraction process.

The Nmic was analyzed according to the Modified Kjeldahl digestion method by using the following
Eqg. (2) (Brookes et al., 1985; Anderson and Ingram, 1996):

Microbial Biomass N (Nmic) = Fn/0.54 (2)

where Fy is the difference between N extracted from fumigated and unfumigated samples and 0.54 is the
fraction of microbial biomass N released by the fumigation extraction process.

Microbial respiration (MR) was estimated with the sodium hydroxide (NaOH) trap method (Alef, 1995).
Briefly, 30 g oven-dry equivalent weight was transferred separately into 250 mL capacity glass beakers.
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Small beakers filled with 10 mL of 1 M NaOH were placed at the bottom of the jar to trap the evolved
CO.. The jars were fastened airtight and incubated for 7 d at 25 °C. After a week of incubation, the
small beaker with the CO. absorbed in NaOH solution was removed and titrated with 0.1 M HCI after
the addition of BaCl,. The NaOH solution without soil, incubated as above, was also titrated. Then, MR
was calculated as the amount of CO; evolution over the incubation period divided by the dry mass of
soil. The qCO, was calculated as the ratio between MR rates (mg CO2-C h* g*) to Cric (Anderson and
Domsch, 1990; Anderson and Domsch, 1993).

2.3. Statistical analysis

All of the soil samples taken from the field in different periods were analyzed in paralel. The SPSS 16.0
software package program was used for all statistical analyses. The normality of data was assessed with
the UNIVARIATE procedure. Prior to analysis, assumptions of equal variances for each group were
visually checked by plotting the studentized residuals against predicted values at P > 0.05. Across
response variables and tree species, assumptions of homoscedasticity and approximation to normal
distribution were met for all comparisons. By using the independent samples t test, the differences
between some physical, chemical and microbiological properties of the soils in the control areas and the
skidding areas were determined at the sgnificant level (P<0.05).

3. Results and Discussion
3.1. Physical and chemical properties of soil
The average values of some physical, chemical and moisture properties of soil samples taken from the
rubbing and control points are shown in Table 2. According to these average values, sandy clay loam
soil texture was noticed in both areas. The amount of sand, silt and clay of the top soils in the skidding
area was found 62.8%, 12.9% and 24.3%, and in control areas 64.86%, 11.64% and 23.50%,
respectively. There was no statistical difference in the mean values of the sand, silt and clay
percentages of the top soils in the skidding and control areas (P>0.05). In the subsoils, it was
determined that there was a decrease in the percentage of sand and an increase in the percentage of clay
in the friction areas. The reason for this is thought to be due to the fact that 3-5 cm of the topsoil was
torn away from the area and the topsoil of the skidding area was taken more deeply than the control
area. The topsoils of both areas are lime-free and slightly alkaline and subsoils are less calcareous and
medium alkaline soils. It was determined that soils were statistically significantly affected by
harvesting in terms of lime and pH values (P<0.05). In terms of electrical conductivity average values,
the EC values of the upper soils were higher than the lower soils. The mean values of soil organic
carbon (SOC) and toral nitrogen (TN) were found to be statistically different from each other in the
skidding (2.15%-0.13%) and control (2.90%-0.16%) areas (P<0.05). Also, It was determined that there
was a significant decrease in the amount of carbon and nitrogen stock (26.17 C kg/ha-1.88 N kg/ha) in
the topsoil of the skidding areas compared to the control areas (34.27 C kg/ha-2.01 N kg/ha) (Table 2).
So, the carbon loss or displacements in the area as a result of harvesting activities are an effective
factor in this.
Statistically significant differences were found in the Corg/Niwotar ratio (P<0.05). It is predicted that the
rate of decomposition may have increased in parallel with the increasing soil temperature as a result of
the removal of the litter layers from the soil surface in the skidding areas. Therefore, the Corg/Niotal ratio
was found to be lower (25%) in the skidding areas than in the control areas. As it is known, the
increase in the amount of nitrogen in the soil is an indicator of increased mineralization and accelerated
decomposition (Babur and Dindaroglu, 2020). Zeller et al. (2000) noticed that the high Corg/Niotar (>20)
ratio in forest ecosystems causes low carbon and nitrogen mineralization, while low Corg/Niotar ratio
(<20) ratio is an indicator of intense carbon and nitrogen mineralization.
As a result of the examination of the water potential of the soils, it was determined that the average
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values of the FC, PWP and plant available water capacity (PAWC) were higher in the control areas and
that the skidding negatively affected the water holding capacity of the soils. The mean particle density
and bulk density values of the sample and control area soils were found to be statistically insignificant
(P>0.05). In addition, the porosity of the soils was found to be almost close to each other.

Table 2. Comparison of some general characteristics of the soils belonging to the control and destroyed areas by
harvesting activities in the production area (n=36).

Soil properties Soil samples Control
Topsoil Subsoil Topsoil Subsoil

Sand % 62, 78+4,62a 60, 77+4,71a 64,86+4,60a 62, 53+5,13a
Silt % 12,93+1,53a 12,03+2,48a 11,60+0,58a 12,97+3,79a
Clay % 24,20+6,06a 27,20+4,05a 23,50+5,19a 24,50+3,98a
pH (H20) 7,68+0,10a 7,55+0,08a 7,92+0,27a 7,66+£0,26a
ECdsm? 0,11£0,01a 0,04+0,01a 0,19+0,01b 0,05+0,00c
Corg %0 2,15+0,15a 1,63£0,27a 2,90+0,32b 1,85+0,10a
Nitotal %0 0,13+0,03a 0,08+0,01a 0,16+0,03a 0,08+0,00a
Corg/Ntotal 13,94+0,22a 15,83+1,41a 17,18+1,17b 20,60+0,51a
Cstock kg/ha 26,17£1,45a 20,48+3,01a 34,27+2,92b 23,41£1,24a
Nstok kg/ha 1,88+0,12a 1,30+0,23a 2,01+0,30b 1,14+0,04a
FC 27,97+1,52a 30,27+0,59a 29,96+2,04a 33,05+1,30a
PWP 16,41+1,53a 15,92+1,11a 16,51+1,71a 18,49+0,94a
AWHC 11,5542,53a 14,36+1,24a 13,45+0,95a 14,5340,72a
Bulk density 1,22+0,03a 1,26+£0,03a 1,19£0,29a 1,27+0,02a
Particle density 2,67+0,04a 2,77+0,05a 2,58+0,25a 2,78+0,04a
Porosity 54,37+1,22a 54,64+1,73a 54,04+1,48a 54,43+1,41a

Abbreviations: EC: Electrical conductivity, Corg: Organic carbon, Nwta: Total nitrogen, FC: field capacity, PWP;
parmenent wilting point, AWHC: Available water holding capacity

3.2. Seasonal changes of microbial soil properties

As a result of seasonal variations of the temperature and moisture values of the soils belonging to the
sampling and control areas, it was determined that the soil surface was significantly affected by the
climatic conditions as a result of the destruction of the litter covering the surface of the soil in the
skidding areas and the breaking of the stand cover as a result of production (P<0.05; Table 3). The
increase in temperature and the low rainfall in summer caused a significant increase in soil
temperature. Although the temperature of the sample area soils is higher than that of the control areas
in summer season, this is the opposite in terms of soil moisture (Table 3). The destruction of the litter
layers, which protects the soil against external influences and acts as a buffer, along the skidding line
has caused a significant decrease in soil moisture. As a result of the seasonal changes of the pH and EC
average values of the topsoil, the highest pH average value of 7.92 was found in the control areas in the
spring, and the lowest pH value of 7.45 in the summer season in the plowing areas. Also, in the
subsoils, the highest average pH values were observed in the spring and autumn seasons. The highest
mean EC values of the topsoils were found in the summer and autumn seasons of the control areas
soils, as well. There was no statistical difference in the mean EC values in the subsoils.

When the changes in the OC and TN amounts of the topsoils according to the seasons were examined,
it was determined that the highest carbon content (3.01%) was in the control areas in autumn, and the
lowest OC amount was in the summer months. In order to meet the nutrient requirements of plants and
microbial organisms in the summer season, the organic material in the soil must be synthesized and
organic matter consumption is higher than the amount of organic matter entering the soil, causing a
decrease in the amount of organic carbon (Kara et al., 2016; Babur et al., 2021). The highest total
nitrogen content of the soil (0.18%) was found in the autumn season in the control area, and the lowest
total nitrogen average value (0.13%) was found in the spring season in the skidding areas. The total
nitrogen average values of the soils in the subsoil level were found to be close to each other and had no
significant difference (Table 4).

It was determined that the harvesting activities had a statistically significant effect on the Cpic, Nmic and
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MR average values of the soils. The Cnmic values of the topsoil in the sampling areas were lowest in the
summer with 657.17 pgeg? and the highest in the autumn with 763.76 ugeg™. In the control areas, the
lowest Cic value was 773.99 pgeg™ in spring and the highest 886.15 pgeg™ in autumn (Figure 3 and 4).
Significant reductions in microbial biomass were observed with loss of organic carbon in the soils in
the skidding areas. This is thought to be due to the loss of organic matter and moisture in the soil which
are the most important parameters for the life of soil microorganisms (Patel et al., 2010; Babur and
Dindaroglu, 2020). In addition, statistically significant differences were found in microbial properties
in parallel with seasonal variations in changing the temperature and humidity values in the soil
(P<0.05; Table 3 and 4). It was also determined that the amount of Nmic in the both soil layers of the
control areas of the research areas was higher than the amount of Nic in the sample areas (Table 3 and
4; Figure 4).

From the results obtained, it was determined that the chemical and microbial properties of the topsoil in
the skidding areas decreased significantly compared to the control areas. Soil macro and micro
organisms are very sensitive to even the smallest changes in the soil (Babur ve Dindaroglu, 2020).
Microbial biomass and microbial activities of soils significantly affect the amount of soil organic
matter (Jenkinson, 1988). In addition, some other characteristics such as temperature, humidity, pH,
lime content, soil structure and texture, parent material, plant species and stand type ...etc. affect the
populations and contents of soil microbial organisms (Patel et al., 2010; Babur, 2019). The results
found in this study ara similar to soil Cric (61-2,000 Ig g-1) found in temperate forests by Vance et al.,
(1987b); (102-2,073 Ig g-1) in tropical forests by Hernot and Robertson (1994) and (386-1,050 Ig g-1)
in larch forests by Kara and Bolat (2007).

From the data obtained in the study, it was determined that the microbial biomass carbon (r=0.709%)
and nitrogen (r=0.915**) values of the topsoil were positively and strongly related to soil moisture and
therefore negatively related to temperature (r=-0.317* ve r=-0.676*, respectively). In addition, soil Cp
and Nmi values were found to have positive relationships with soil carbon (r=0.719* and r=0.725*) and
nitrogen values (r=0.885** and r=0.629*, respectively).

Microbial guotient (Cmic/Corg) and metabolic quotient (MR/Cnic) ratios of microbial indexes of topsoils
in the study areas have changed significantly (P<0.05). It was also found that the Cpmic/Nmic ratio in the
skidding areas were higher than the control areas. The Cmic/Nmic ratio is used as an indicator of the
microorganism type. A ratio of 3-5 indicates that the bacterial population is dominant, while a ratio of
10-12 indicates that the fungal population is dominant (Devi and Yadava, 2006). According to our
results, it was determined that both bacterial and fungal populations are present in the topsoils of the
research area, but the bacterial population is more dominant into the deeper of soil (Table 3 and 4).
Nmic/Nwtat percentages of the topsoil of the skidding areas were higher than the control area in all
seasons except summer. Statistically significant differences were found in the Nmic/Nwta percentages in
different seasons (P<0.05). It was determined that the Nmic/Nwtw amount of control areas was higher in
subsoils. A high rate indicates that the amount of available nitrogen in the organic matter composition
is good (Khan and Joergensen 2006). If this value is low, it is an indication of poor soil substrate
quality (Bauhus et al., 1998).

Microbial soil respiration is the amount of CO; released into the atmosphere as a result of the oxidation
of organic matter by aerobic microorganisms. Soil microbial respiration is used to predict the microbial
activity of soils (Winding et al., 2005). According to Sparling (1997) and Alvarez et al., (2009), soil
microbial respiration is a very important parameter in monitoring the rate of decomposition. However,
soil respiration is affected by ecological and edaphic factors such as moisture content, temperature,
substrate quality...etc. (Tufekcioglu et al., 2006; Giiner et al., 2010; Babur, 2019). Nilsen and Strand
(2008) determined that thinning affects soil respiration by directly affecting soil moisture, temperature,
litter biomass and stand cover.

The mean values of soil microbial respiration in the skidding areas were found to be higher than the
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soils of the control areas, in contrast to the Cmic and Nnmic values. The reason for this is that microbial
organisms tend to continue their lives by breathing more due to moisture loss in the soil that is directly
exposed to external factors such as sunlight after skidding. In this study, microbial respiration have
average values varying between 1.24 and 2.08 Ig CO,—C g* h! in the topsoils and 0.68-0.99 Ig CO,-C
g h'tin the subsoils (Figure 5). Microbial respiration directly affects the carbon storage capacity in
terrestrial ecosystems as it affects all of the soil organic matter and other microbial parameters (Alef,
1995; Winding et al., 2005).

It was determined that the metabolic quotient (QCO;) average values of the topsoils were highest in the
skidding area soils in summer months and the lowest values in the control areas in the spring.
According to the seasons, the qCO- average values of the skidding soils were found to be statistically
higher than the control (P<0.05). Similarly, Anderson (2003) emphasized that neutral microbial
respiration ranged between 0.5 and 2.0 mg CO>-C g?! Cmic h. Bolat (20014) found a negative
relationship between qCO; and SOC, pH and lime. High gCO, amount is one of the stress indicators of
terrestrial ecosystem. Odum (1985), and Anderson and Domsch (1993) also stated that the amount of
gCO:; is higher in unhealthy soils. However, it was stated that low qCO, amount was associated with
plant succession (Insam and Haselwandter, 1989). In addition, qCO- provides information about the
ecophysiological (Anderson and Domsch 1985; Insam et al., 1996), substrate quality and availability of
soil microbial communities (Dilly et al., 1997; Dilly and Munch, 1998).

The percentage of Cmic/Corg (microbial quotient) also correlates with substrate quality. This rate is also
sensitive to changes in the ecosystem and is highly affected (Bauhus et al. 1998; Anderson, 2003). In
addition, this ratio can help us to predict changes in soil carbon (Anderson and Domsch 1989).
Jenkinson and Ladd (1981) stated that the equilibrium threshold of Cwic/Corg percentage in soil is 2.2.
Also, the Cnic/Corg percentage has been reported to have a wide range of values between 0.27 and 7.0%
(Anderson and Domsch, 1989). In this study, it was determined that the Cmic/Corg average values of the
skidding soils were higher than those of the control soils. According to data, the highest Cpic/Corg ratio
was found in the topsoils of the skidding areas in autumn (3.64%) and the lowest (2.17%) in the
subsoils of control in the spring (Tables 3 and 4). Smilarly, Kara et al., (2008) found the ratio of
Cmic/Corg in the soils of temperate forests to be between 2.26-3.17%.

These results show us that changes in some factors such as soil, plant biodiversity, forestry practices
and sampling time have a significant effect on the change in the Cnic/Corg ratio (Anderson and Domsch,
1989; Vesterdal et al., 1995).

Table 3. Seasonal changes in some physicochemical and microbial properties of topsoils (0-10 cm) (n=12).

Soil Soil sample Control

properties Spring Summer Autumn Spring Summer Autumn
Temp. C° 15,30+£0,27a  25,93+0,60c  18,13£0,15¢  13,9740,15b  22,33+£0,21d  19,57+0,12f
SM % 30,53+1,02a  11,88+0,84c  42,98+1,23¢  38,88+2,73b  27,99+1,25d  53,27+0,32f
pH(H20) 7,68+0,10a 7,45+0,11 7,63+0,12¢ 7,92+0,27a 7,80+0,22 7,91+£0,24¢
EC ds m? 0,114+0,01a 0,13+0,02¢ 0,13+£0,01e 0,19+0,01b 0,20+0,00d 0,20+0,02f
OC % 2,1540,15a  2,02+0,11¢ 2,10£0,15¢ 2,90+0,32b 2,85+0,30d 3,01+0,36f
TN% 0,13+0,03a  0,16+0,01 0,14+0,02¢ 0,16+0,03a 0,17+0,02 0,18+0,04e
Cric 700,9+71,6a  657,17+65,4c  763,57+76,3¢  773,99+70,1b  855,17+77,6d 886,15+75,5¢
Nmic 97,65£1,95a 93,6242,18c  105,19+4,07¢ 112,20£9,43a  118,4945,05d 124,29+6,03f
MR 1,2440,11a  2,08+0,30c 1,55+0,32¢ 1,3040,17a 1,69+0,10d 1,67+0,11e
Chic/Nmic 7,17+0,63a  7,01+0,55 7,27+0,79¢ 6,90+0,10a 7,214+0,38 7,13+£0,41e
Chic/ Corg 3,26+0,20a  3,25+0,27 3,64+0,23¢ 2,68+0,24b 3,01+0,29 3,00+0,35f
Nmic/Niotal 7,7241,60a  6,09+0,32 7,87+1,62¢ 7,18+1,03a 7,08+0,96 7,66+0,94¢
MR/Cic 1,7740,22a  3,17+0,10c 2,03+0,11e 1,68+0,19a 1,98+0,19d 1,88+0,15f

Abbreviations: SM; soil moisture, EC; electrical conductivity, OC; organic carbon, TN; total nitrogen, MBC; microbial biomass
carbon, MBN; microbial biyomass nitrogen, MR; microbial respiration,
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Table 4. Seasonal changes in some physicochemical and microbial properties of subsoils (10-20 cm)

(n=12).
Soil Soil sample Control
properties Spring Summer Autumn Spring Summer Autumn
Temp. C° 14,50+0,17a 23,57+0,40c  19,03+0,25¢ 13,33+£0,2b  21,17+0,21d  20,40+0,44f
SM% 26,15+1,59a 17,70+1,14c  39,04+0,80e  42,39+1,5b  30,04+1,29d  50,23+2,75f
pH(H20) 7,55+0,08a 7,40+0,04c¢ 7,57+0,06¢ 7,66+0,26a  7,59+0,21c 7,66+0,27¢
EC ds m™! 0,04+0,01a 0,04+0,06¢ 0,05+0,01e 0,04+0,00a  0,05+0,00c 0,04+0,00e
OC % 1,63+0,27a 1,58+0,28¢ 1,67+0,26¢ 1,85+0,10a 1,82+0,10c 1,934£0,07¢
TN% 0,08+0,01a 0,10£0,01c 0,09+0,01e 0,080,002  0,09+0,00c 0,09+0,00e
MBC 382,37+12,2a 401,2+12,3¢  432,6+21,1e  400,9+9,8a  438,5£25,8c  457,3+£25,7¢
MBN 65,11+4,1a 68,60+3,1c 72,4142 2¢ 93,74+2,5b  97,91+1,0d 103,01+1,8f
MR 0,68+0,03a 0,99+0,05¢ 0,87+0,06e 0,75£0,07a  0,88+0,09¢ 0,85+0,10e
Cmic/Nmic 5,89+0,42a 5,86+0,37¢ 5,99+0,66¢ 4,28+0,21b  4,48+0,25d 4,444+0,25f
Chic/Corg 2,38+0,36a 2,59+0,44¢ 2,62+0,30e 2,17+0,10a  2,4140,03c 2,374+0,06¢
Nmic/Ntoplam 8,82+1,55a 6,77+1,25¢ 8,64+1,77¢ 11,92+1,54a 10,93+0,36d  11,28+0,62¢
MR/Cic 1,77+£0,26a 2,46+0,25¢ 2,01+0,22¢ 1,87+0,23a  2,01%0,14c 1,86+0,23¢
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Figure 3. Seasonal changes in microbial biomass C content of topsoil (a) and subsoil (b) samples. Values showed
by different numbers and lowercase letters differ significantly between seasons (p < 0.05).
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Figure 4. Seasonal changes in microbial biomass N content of topsoil (a) and subsoil (b) samples. Values showed
by different numbers and lowercase letters differ significantly between seasons (p < 0.05).
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Figure 5. Seasonal changes in microbial respiration of topsoil (a) and subsoil (b) samples. Values showed by
different numbers and lowercase letters differ significantly between seasons (p < 0.05).

4. Conclusion

In this study, the effects of the harvesting application on some physicochemical and microbial properties
in the short term were investigated after the whole tree method was removed from the partition using a
farm tractor. As a result of short-term monitoring in the research area, it has been observed that the
skidding and production processes of wood raw materials cause significant changes in the soil properties
such as the organic carbon, total nitrogen, temperature, moisture, microbial biomass C, N, and microbial
respiration. Significant decreases were observed in the carbon and nitrogen stoks and microbiological
properties of the soils compared to the control areas, especially in the summer months when drought is
observed in the soil destroyed as a result of harvesting. The most negative effect of skidding can be seen
as degradation and destroying the topsoil (5-10 cm deep-Ah horizon) with the dead cover on it. The
microbial respiration and metabolic quotient values in the control areas are less than the sample areas.
This is an indication that the microbial population in the sampling areas consumes more energy in
parallel with the increase in temperature and that stress conditions begin to occur in the soil. In forestry
activities, it is important for forest and soil health to monitor the changes in the microbiological
properties of soils over long periods and to produce in a way that will cause minimum damage to the
soil. For this reason, skidding is required during the periods of production activities when the soils are
harder. In addition, there is a need to develop alternative extraction methods without skidding and
destruction of the soil surface.
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Ozet

19. ylizy1l itibariyle teknolojide yaganan gelismeler ve tarim devriminin ger¢eklesmesiyle kirdan kente gé¢
yasanarak, hizli bir kentlesmenin yasanmaya baslandigi bir déneme gecilmistir. Bu doénem iki olguyu da
beraberinde getirmistir. Tlki kentlesme baskis1 altindaki dogal alanlarm korunma zorunlulugu, digeri ise kirdan
uzaklagsmak zorunda kalan insanin dogada vakit gegirme Ozlemidir. Giliniimiizde hizli niifus artisiyla beraber
insanlarin rekreasyonel aktivitelerine olanak taniyan dogadaki bu alanlarin degeri daha da artmistir. Bu alanlar
icerisinde tabiat parklari sahip oldugu bitki 6rtiisii ve yaban hayatiyla dikkat ¢ekerken, ayn1 zamanda kullanicilarin
dinlenme ve eglenme gibi 6nemli gereksinimlerini karsilamaktadir. Bu ¢alisma kapsaminda Tiirkiye’deki mevcut
tabiat parklari ve bu parklarin insanlara sundugu rekreasyonel aktivitelerin irdelenmesi amaglanmistir.
Ulkemizdeki mevcut 250 tabiat parkinin degerlendirildigi calismada, illere gore dagilimlari, biiyiikliikleri ve
icerdikleri rekreasyonel aktiviteler ele alinmistir. Buna gore aktivite ve alt yapi bilgilerine ulasilan 194 adet tabiat
parkinda, toplamda 53 farkli rekreatif aktivitenin yapildigi tespit edilmistir. En yaygin yapilan aktivitenin doga
yiiriiylisii oldugu ve onu takiben sirasiyla fotografgilik ve piknik aktivitelerinin geldigi belirlenmistir. Son olarak
bu alanlar siirdiiriilebilir kalkinma agisindan ele alinarak, gelecek nesillere aktarilmalar ile ilgili onerilerde
bulunulmustur.

Anahtar Kelimeler: Doga koruma, tabiat parki, rekreasyon

Recreational Analysis of Nature Parks in Turkey
Abstract
As of the 19th century, with the developments in technology and the realization of the agricultural revolution, a
period of rapid urbanization began to be experienced, with migration from rural to urban areas. This period brought
two phenomena with it. The first is the necessity of protecting natural areas under the pressure of urbanization,
and the other is the longing of people who have to move away from the countryside to spend time in nature. Today,
with the rapid population growth, the value of these areas in nature, which allow people's recreational activities,
has increased even more. While nature parks attract attention with their vegetation and wildlife, they also meet the
important needs of users such as resting and entertainment. Within the scope of this study, it was aimed to examine
the existing nature parks in Turkey and the recreational activities of these parks. In the study, the existing 250
nature parks in our country were evaluated, their distribution according to the provinces, their sizes and the
recreational activities they included were discussed. Finally, these areas were discussed in terms of sustainable
development and suggestions were made regarding to their transfer through the future generations.
Key words: Nature conservation, nature park, recreation
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Giris

Ulkemiz, olaganiistii dogal giizelliklere ve kiiltiirel degerlere sahiptir. Dogal, tarihi ve kiiltiirel miras
olarak kabul edilen ¢ok sayida milli park, tabiat aniti, tabiat1 koruma alani ve tabiat parkina sahip olmasi,
bunun en giizel gostergelerinden biridir. Bu doga harikas1 alanlar ayn1 zamanda rekreasyonel agidan
yiiksek potansiyele sahip olmasi, mevcut bitki Ortiisiinlin ve yaban hayatinin zenginligi, dogal peyzaj
cesitliligi gibi 6zellikleri nedeniyle insanlarin kent yasamindaki yogunluklarindan kurtuldugu ve nefes
aldig1 alanlar olarak olduk¢a kiymetlidir. Ekoturizm kavraminin giderek yayginlastigi giliniimiizde,
insanlarin bu tiir dogal giizellikleri ziyaret etmek ve rekreasyonel ihtiyaglarini karsilama egilimi oldukga
fazladir.

1983 tarihli 2873 sayil1 Milli Parklar Kanununa gore, koruma statiisii verilecek dogal alanlarin (Milli
Parklar, Tabiat Parklari, Tabiat1 Koruma Alanlari, Tabiat Anitlar1) i¢inde sadece Milli Parklar ve Tabiat
Parklar rekreasyon/turizm amaglarina hizmet edebilecek sekilde belirlenmistir (Giil ve ark. 2005).
Tabiat parklart yine ayn1 Milli Parklar Kanunu’nda; “Bitki Ortiisii ve yaban hayati 6zelligine sahip,
manzara bilylikliigli i¢inde halkin dinlenme ve eglenmesine uygun tabiat parcalaridir” seklinde ifade
edilmektedir. Orman ve orman rejimine tabi yerlerde tabiat parklari Orman ve Su Isleri Bakanliginin
onayi ile belirlenir. Orman ve orman rejimi disinda kalan yerlerde ise bu alanlar Cevre ve Sehircilik
Bakanliginca tescil edilmektedir (URL-1).

Tabiat parklariin tasimasi gereken 6zelliklerden bazilari; devletin miilkiyetinde, {istiin tabii fizyografik
yapiya, bitki oOrtiisii ve yaban hayati 6zelliklerine ve manzara giizellikleri ile rekreasyon potansiyeline
sahip, kaynak ve manzara biitiinliigiinii saglayacak yeterli biiyiikliikte, 6zellikle agik hava rekreasyonu
yoniinden farkli ve zengin bir potansiyele sahip, mahalli 6rf ve adetlerin, geleneksel arazi kullanma
diizeninin ve kiiltiirel manzaralarin ilgi ¢eken Orneklerini de ihtiva edebilmelidir (Tekin ve ark.
2014).Tirkiye’de tabiat parki statiisiinde toplam 250 adet korunan alan bulunmaktadir. Bu tabiat
parklariin, 50°si dogal sit, 7°si arkeolojik sit, 4’ii hem dogal hem arkeolojik sit, 1 tanesi ise hem dogal
hem de tarihi sit niteligindedir. Dogal sit alan1 ilan edilmis olanlar kullanicilara rekreasyonel agidan da
farkli olanaklar tanimaktadir. Arkeolojik ve tarihi sit alan1 olanlar ise kiiltiir turlarina olanak saglamalari
acisindan bir cazibe merkezidir. Tirkiye’nin ilk tabiat parki 1983 yilinda kurulmus olan Fethiye
Oliideniz’deki Kidrak Tabiat Parki’dir. Burasi aym zamanda dogal sit alanidir. Daha sonra 1984 yilinda
Corum’da Catak Tabiat Parki, 1988 yilinda ise Bolu’da Abant Goli Tabiat Park: olarak ilan edilmistir.

Tabiat parklar1 ve diger doga koruma alanlarinin rekreasyonel agidan degerlendirilmelerini konu alan
cok sayida calisma (Akten ve Giil 2014, Altunodz ve ark. 2014, Dal ve Karayilmazlar 2019, Giil ve ark.
2005, Kaptan Ayhan, 2019, Ozgalik ve Kumru 2019, Oztiirk ve Giil 2020, Polat ve Aktas Polat 2016,
Sezer ve Bekdemir 2017, Surat ve ark. 2014, Sahbaz ve Altinay 2015) mevcuttur. Bu ¢alismalar, genel
olarak rekreasyon aktivitelerine yonelik potansiyelin belirlenmesine yonelik gergeklestirilmis olup,
alanlarin rekreasyonel agidan uygunluguna odaklanmislardir.

Kullanicilar igin farkli rekreasyon olanaklari sunuyor olmasi siiphesiz tabiat parklarinin insanlar i¢in
cazip bir yer haline gelmesini saglayan en 6nemli 6zelliklerindendir. Sunulan bu olanaklarin yerli ve
yabanci turist bakimindan iilke ekonomisine katkisi oldukga fazladir. Ozellikle korunmasi gereken tabiat
alanlarini barindirdiklarini diislinecek olursak, siirdiiriilebilir kalkinma baglaminda bu alanlar ele almak
daha dogru olacaktir. Bu tabiat parklar1 bugiiniin kullanicilarinin gereksinimlerini karsilarken, gelecek
nesillerin ihtiyaglarin1 da karsilayabilecek nitelikte olmasi gerekir. Tabiat parklarmin planlamalari
yapilirken, koruma kullanma dengesi gozetilmeli ve de gelecek nesillere miras birakilmasi gereken
degerli alanlar olduklari ger¢egi her zaman 6n planda tutulmalidir.
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Tabiat parklarmin rekreasyonel agidan uygunluklari ve potansiyelleri detayli olarak arastirilmis olsa da,
mevcut tabiat parklarimin sundugu rekreasyon faaliyetlerinin genel karakterini ve bu alanlardaki alt
yapt/donati Ozelliklerinin detayli irdelenmedigi goriilmiigtiir. Bu kapsamda sekillenen bu galisma,
Tiirkiye’deki tabiat parklarinin sunduklar1 rekreasyon faaliyetlerini ve alt yapi/donatilarini irdelemeyi
amaglamaktadir. Bu ama¢ dogrultusunda iilkemizdeki mevcut 250 tabiat parki sistematik olarak
degerlendirilmis ve analiz edilmistir. Bu analiz ¢ergevesinde tabiat parklarindaki rekreasyonel
faaliyetler ve alt yapi/donati1 6zellikleri irdelenerek oneriler gelistirilmistir.

Malzeme ve Yontem

Caligmanin ana materyalini Tiirkiye’de mevcut bulunan tabiat parklart ve bunlarin igerdigi rekreasyonel
aktiviteler olusturmaktadir. Tabiat parklari ile ilgili verilerin temini igin Doga Koruma ve Milli Parklar
Genel Mudirliigi resmi web sitesinden yararlamilmistir (URL-2). Daha sonra tabiat parklarnin
rekreasyonel aktiviteleri ile alt yap1 ve donat1 elemanlarina ait veriler 2 grup altinda incelenerek, excel
dosyalarina islenmis ve ayri ayri analiz edilmistir. Yapilan degerlendirmelerde 250 tabiat parkinin
239’unun bulunduklan il, tabiat parki ilan edilme tarihleri ve alan biiyiikliklerine ait bilgilere
ulagilmustir (Tablo 1). Rekreasyonel aktiviteleri agisinda ise sadece 194 tabiat parkina ait detayli bilgiye
ulagilmustir.

Ulke genelinde toplam 46 tabiat parki ile iliskili olarak hicbir aktivite bilgisine ulasilamamistir. Aktivite
bilgisine ulasilamayan tabiat parklarinin biiylik cogunlugu Karadeniz bdlgesinde bulunmakta olup;
Cehennem Deresi Kanyonu, Tavsan Tepesi, Geyiklibel Kanyonu, Aymag, Harsit, Kéroglu, Saban
Kalesi, Baklabostan, Akgdl, Catak kanyonu, Camburnu, Sis Dag1 ve Gol Dag tabiat parklaridir.
Marmara Bolgesi’nde yer alip hi¢ aktivite bilgisi bulunmayan tabiat parklar ise; Sarikli, Erikli, Kintk
Selalesi, Vakif, Danamandira, Hacet Deresi ve Tiirkmenbasi tabiat parklaridir. Ege Bolgesi’nde yer alip
hig aktivite bilgisi bulunmayan tabiat parklari; Erkmen, Frig Vadisi, Yedikapi, Ekmeksiz Plaj1, Inbiikii,
Kovanlik ve Gogem-Zafer tabiat parklaridir. Akdeniz Bolgesi’nde yer alip hi¢ aktivite bilgisi
bulunmayan tabiat parklar;; Obruk Selalesi, Karanlikdere Kanyonu, Sahin Tepesi, Sarikayalar ve
Sehitlik tabiat parklaridir. I¢ Anadolu Bélgesi'nde yer alip hi¢ aktivite bilgisi bulunmayan tabiat
parklari; Durusan Sah, Yunus Emre, Kugulu, Cankdy, Karsiyaka, Oymalik tabiat parklaridir. Dogu
Anadolu Bolgesi’nde yer alip hi¢ aktivite bilgisi bulunmayan tabiat parklari; Dumanli, Esentepe,
Keklikkayast ve Gilinpmar Selalesi tabiat parklaridir. Gilineydogu Anadolu Bdlgesi’nde yer alip hig
aktivite bilgisi bulunmayan tabiat parklari; Doganli, Egil Peygamberler, Gaziantep Milli Miicadele ve
Gap Selaleleri tabiat parklaridir.

Bulgular

Tiirkiye’deki Tabiat Parklarina iliskin Genel Bulgular

Tiirkiye’deki tabiat parklarinin illere gore dagilimlarina baktigimizda en ¢ok tabiat parki Istanbul ilinde
(26 adet) bulunmaktadir. Onu takiben 10 tabiat parki ile Ankara ili ve 9 tabiat parki ile Mersin, Mugla
ve Bolu illeri gelmektedir. Tabiat parki bulunmayan 11 ilimiz mevcuttur. Bunlar; Agr1, Aksaray, Bingdl,
Bitlis, Hakkari, [gdir, Karaman, Nevsehir, Nigde, Sirnak, Van’dir (Sekil 1).

1984’ten giliniimiize Tirkiye’deki tabiat parklarmin ilan edilis yillarina baktigimzda, biiylik bir
cogunlugunun (toplam 205 tabiat parkinin) son 10 yil igerisinde (2011-2019) ilan edilmis oldugu
goriilmektedir (Sekil 2).
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Tablo 1. Calisma kapsaminda incelenen tabiat parklarinin illere gére dagilimi ve toplam biiyiikliikleri

ilad TP sayisi Alan (ha) ilad TP sayisi Alan (ha)
Balikesir 4 19661,19 Malatya 3 248,93
Denizli 1 14692,33 Bayburt 1 208
Aydin 4 11928,84 Sanlurfa 1 204,75
Isparta 3 6473,3 Eskisehir 2 190
Glimiighane 6 6029,32 Mersin 9 175,35
Istanbul 26 5036,18 Usak 2 173,21
Adana 4 4659,38 Kiitahya 3 159,84
Rize 4 4589,35 Sinop 3 154,62
Kocaeli 8 344153 Hatay 2 135,41
Bolu 9 3021,12 Diyarbakir 1 134,14
Artvin 5 2689,37 Kirsehir 1 127,59
Trabzon 7 2196,74 Kirikkale 1 107,53
Samsun 5 2157,6 Zonguldak 4 103,35
Adiyaman 2 2085,28 Edirne 3 101,74
Burdur -Mugla 1 1775 Batman 1 96
Giresun 8 1101,63 Burdur 2 95,38
Ankara 10 1064,8 Bartin 3 72,45
Gaziantep 5 962,53 Kilis 1 64
Konya 4 923,54 Mardin 1 52,78
Tokat 2 885,86 Ardahan 1 50,57
Erzincan 3 739,49 Osmaniye 1 50
Corum 2 697,16 Mus 1 40
Antalya 4 677,51 Siirt 1 40
Bilecik 4 637,95 Karabiik 1 37,4
Cankirt 3 584,41 Kirklareli 1 35,55
Yozgat 5 525,38 Yalova 2 23,76
Kahramanmaras 2 519,18 Elaz1g 1 22,5
Izmir 8 507,66 Kastamonu 3 20,86
Bursa 2 479 Ordu 2 20
Diizce 4 411,94 Sivas 1 17,99
Mugla 9 408,4 Kayseri 1 17,37
Afyonkarahisar 4 389,23 Manisa 2 16,87
Sakarya 3 376,36 Tunceli 1 15,55
Tekirdag 2 299,14 Kars 1 11
Amasya 1 259,6 Canakkale 1 5,85
Genel Toplam 239 105917,6

Toplamda iilkemizdeki 54 tabiat parkinin dogal sit varligina sahip oldugu goriilmektedir. Dogal sit
niteligindeki tabiat parklarimzin 15 tanesi Istanbul ilinde yer almaktadir. ikinci en fazla dogal sit

niteligindeki tabiat parki igeren ilimiz Mugla’dir (7 adet). Onu takiben Trabzon ve Izmir’de 3’er tane

dogal sit niteliginde tabiat parki mevcuttur. Bu tabiat parklarindan en biiyiikleri ise 19624 ha ile Ayvalik
Adalar1 (Balikesir), en kiiciigii ise 1,59 ha’lik alam ile Sarimsakli (Balikesir) Tabiat Parki’dir. ikinci
biiyiik dogal sit varligina sahip tabiat parki ise 11842 ha alani ile Aydin ilindeki Bafa Golii’diir (Tablo

2).
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Tabiat park sayilan
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Sekil 2. Tabiat parklarinin ilan edilis yillarina gore dagilimi

Tablo 2. Dogal sit varligina sahip tabiat parklar1 ve biiytikliikleri

Tabiat parki ad1
Ayvalik Adalar

Bafa Goli
Golciik (Isparta)
Polonezkdy
Altiparmak
Golbagi Golleri
Uzungol
Ballikayalar
Beskayalar
Ballica Magarasi
Sadagi Kanyonu
Danamandira
Kocakoru Ormani
Inbiikii

Boraboy
Poyrazlar Golii
Kelebekler Vadisi
Gilinpnar Selalesi

il ada
Balikesir

Aydin
Isparta
Istanbul
Artvin
Adiyaman
Trabzon
Kocaeli
Kocaeli
Tokat
Bursa
Istanbul
Konya
Mugla
Amasya
Sakarya
Ankara
Malatya

Alan ha.
19624

11842
5888
2931
2111
2080
1642
1603
1100
485
436
381
331
286
260
231
177
135

Tabiat park: ad1
Tanay

Marmaracik Koyu
Vakif

Oliideniz — Kidrak
Aydmcik

Mehmet Akif Ersoy
Sera Goli

Cigekli

Cubucak

Mihrabat

F. Rifki Atay
Kirazlibent
Bentler

Kiiciik Kargi
Usuluk Koyu
Danigsment
Degirmenburnu
Elmasburnu

iladr
Izmir
istanbul
Edirne
Mugla
Mersin
Istanbul
Trabzon
{zmir
Mugla
Istanbul
istanbul
istanbul
Istanbul
Mugla
Mugla
Edirne
Istanbul
istanbul

Alan ha.
30

27
27
25
24
24
22
21
21
20
19
19
16
15
14
13
13
13
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Kayabas1 Trabzon 134 Ekmeksiz Plaji [zmir 10
il Orman1 Sakarya 103 Irmak Istanbul 10
Tatlica Sinop 72 Dilburnu Istanbul 7
Hamsilos Sinop 68 Tomara Selalesi Giimiishane 7
Nesetsuyu Istanbul 67 Kovanlik Mugla 4
Goztepe Istanbul 59 Omer Esen Mugla 4
Salda Goli Burdur 57 Biiyiikada Istanbul 3
Suugtu Bursa 43 Komiirciibent Istanbul 3
Cehennem Deresi Kanyonu Artvin 32 Sarimsakli Balikesir 2

Rekreatif Aktiviteler A¢isindan Tabiat Parklarina iliskin Bulgular

Tiirkiye’de tabiat parklarinda yapilan aktiviteler Tablo 3’te siralanmustir. Ulke genelinde toplamda 53
farkli rekreatif aktivitenin tabiat parklarinda yapildigi goriilmektedir. Buna gore %72,34 orani ile ‘doga
yiiriiyiisii” en fazla yapilan aktivite olma 6zelligindedir. Ikinci sirada %63,83 liik oranla ‘fotografeilik’
ve liglincii sirada da %59,57’lik oran ile ‘piknik’ aktiviteleri gelmektedir. Yine tilkemizdeki tabiat
parklarim aktiviteler bakimindan siralarsak en az yapilan aktiviteler; deve gezintisi, firin, ip parkuru ve
pentatlon, mavi golde yiizme ve trenle gol turudur.

Tablo 3. Tabiat parklarinda yapilabilen aktiviteler ve dagilimlar

Aktivite Siklik Yiizde % Aktivite Siklik Yiizde %
Doga Yiiriiytisii 170 72,34 Kaya Tirmanis1 8 3,40
Fotografeilik 150 63,83 Kiiltiir Turizmi 7 2,98
Piknik 140 59,57 Yamag Parasiitii 7 2,98
Cadirli Kampgilik 74 31,49 ATV Safari 6 2,55
Bisiklet Sporu 72 30,64 Bilimsel Tur 6 2,55
Yaban Hayat1 Gozlemciligi 64 21,23 Koy Pazar 6 2,55
Giiniibirlik kullanim 58 24,68 Magara Arastirma 6 2,55
Olta Balik¢ilig1 42 17,87 Yon Bulma 6 2,55
Manzara Seyiri 39 16,60 Basketbol 5 2,13
Kus Gozlemciligi 34 14,47 Ekolojik Turlar 5 2,13
Doga Turizmi 26 11,06 Resim Cizim Aktivitesi 5 2,13
Karavanlh Kampgilik 26 11,06 Ugurtma Festivali 5 2,13
Yiizme 25 10,64 Kayak 4 1,70
Botanik Gezisi 22 9,36 Voleybol 4 1,70
Dag Bisikleti 22 9,36 Atla Gol Turu 3 1,28
Konaklama 22 9,36 Av Turizm1 3 1,28
Doga Temal:1 Senlikler 20 8,51 Kano Sporu 3 1,28
Yayla Turizmi 20 8,51 Okguluk 3 1,28
Deniz Turizmi 17 7,23 Paintball 3 1,28
Atlt Yiriiyts 14 5,96 Rafting 3 1,28
Gastronomi 13 5,53 Tenis 3 1,28
Oryantiring 12 511 Deve Gezintisi 2 0,85
Doga Sporlari 11 4,6 Firin 2 0,85
Tabiat Egitimi 11 4,6 Ip parkuru ve Pentantlon 2 0,85
Dageilik 10 4,26 Mavi Golde Yiizme 2 0,85
Doga Resmi Aktivitesi 8,0 3,40 Trenle GOl Turu 2 0,85
Kanyoning 8,0 3,40 Toplam 100

Aktivite zenginligi bakimindan en fazla aktivitenin yapilabildigi tabiat parklar Sekil 3’te goriilmektedir.
Buna gore Karadeniz Bolgesi’nde, Samsun ili sinirlari igerisinde yer alan Vezirsuyu tabiat park: 21 farkl
rekreasyonel aktiviteye olanak saglayarak, tilkemizdeki rekreasyonel aktivitesi en zengin tabiat parki
olma 6zelligindedir. Onu takiben en fazla aktivitenin yapilabildigi ikinci tabiat parki ise yine Karadeniz
Bolgesi’nde Bolu ilinde yer alan Abant Goli Tabiat Parki’dir. Bu tabiat parki da 17 farkl rekreasyonel
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aktiviteye olanak tanimaktadir. Harmankaya Kanyonu, Avcikoru ve Sahinkaya Kanyonu Tabiat Parklari

ise 15 farkl aktiviteye sahip diger rekreasyon agisindan zengin parklardandir.
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Sekil 3. Aktivite zenginligi en yiiksek tabiat parklar

3

Aktivite zenginligi acisindan en az aktivitenin yapilabildigi tabiat parklar1 Sekil 4’te goriilmektedir.
3,5

Kelebekler Vadisi, Ayazmapinari, Parkorman, Akyamag (Hemsin Selalaleri), Topalgam ve Inciivez

Camlig1 Tabiat Parklari tek aktivite olanagi olan parklardandir.
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Sekil 4. Aktivite zenginligi en diisiik tabiat parklar
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Tirkiye'deki tabiat parklari sunduklari rekreasyonel aktiviteler agisindan degerlendirildiginde, Akdeniz,
Maramara, Karadeniz ve I¢ Anadolu bélgelerindeki tabiat parklarin diger bolgelerdeki tabiat parklarina
gore daha zengin rekreatif imkanlar sagladigi gorilmektedir. Sekil 5'e gore, bolgelerin medyan
degerlerinin birbirine yakin oldugu, bununla birlikte Ege ve Dogu Anadolu bdlgelerindeki tabiat
parklarinin aktivite zenginligi acisindan birbirlerine benzer oldugu anlasilmaktadir. Karadeniz
bolgesinde ise birbirinden olukca farkli sayilarda aktivite sunan tabiat parkinin oldugu dikkat
¢cekmektedir (Sekil 5).

20

Sekil 5. Bolgelere gore tabiat parklarinin dagilimi ve aktivite zenginligi

Tabiat Parklarinin Alt Yapi ve Donati Elemanlarina iliskin Bulgular

Tiirkiye’deki tabiat parklarinin fiziksel altyap1 olanaklar1 ve donatilar bakimindan degerlendirdigimizde;
parklarin biiyiikk ¢ogunlugunda kir gazinosu/kahvesi/lokanta imkanina sahip oldugu goriilmektedir.
Oldukca 6nemli ihtiyaglardan biri olan WC varlig1 agisindan tabiat parklarini degerlendirdigimizde ise
sadece 139 tanesinde yer aldigini sdyleyebiliriz. Yine tabiat parklarinin 117’sinde giris kontrol noktalari
yer alirken, 104’{inde ¢esme ve 101’inde biife bulundugu dikkat ¢ekmektedir. Yine en yaygin bulunan
aktivite alanlarindan biri ¢ocuk oyun alani, kameriyeler, piknik alanlar1 ve mescitlerdir (Sekil 6).
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Sekil 6. Tabiat parklarindaki alt yap1 ve donati elemanlari gesitliligi
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Fiziksel alt yap1 ve donat1 elemani varligi bakimindan tabiat parklar1 irdelendiginde Bolu’da yer alan
Abant Goli Tabiat Parki toplamdaki 134 6geden 54’{inii icermektedir. Yine Karadeniz Bolgesi’nde
Giresun ilimizde yer alan Kuzalan Tabiat Parki 31 6ge ile ikinci sirada yer almaktadir. Malatya’daki
Turgut Ozal Tabiat Parki ise sahip oldugu 28 farkli 6ge cesidi ile iiciincii sirada yer almaktadir. Sekil
7’de 20’nin tizerinde altyap1 ve donat1 elemanina sahip tabiat parklar1 goriilmektedir.
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Sekil 7. Alt yap1 ve donat1 elemani1 zenginligi agisindan tabiat parklari

Tirkiye'deki tabiat parklari sahip olduklar1 alt yap1 ve donati elemanlar1 bakimindan
degerlendirildiklerinde, Akdeniz, Ege, Marmara ve Karadeniz bolgelerinin birbirlerine benzer yapida
ve sayida olduklart goriiliirken; Dogu Anadolu ve Giineydogu Anadolu bolgelerinde ise bu saymin
oldukca diisiik oldugu goriilmektedir. Sekil 8'teki kutu grafigi incelendiginde, bolgelerin medyan
degerlerinin birbirine yakin oldugu (9-10) anlasilmaktadir. Giineydogu Anadolu ve Dogu Anadolu
bolgelerindeki tabiat parklarinin daha yeni tesis edilmelerinden dolay1 alt yap1 ve donati elemant ile
ilgili eksikliklerinin varligi dikkat ¢ekmektedir.
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Sekil 8. Bolgelere gore tabiat parklarinin dagilimi ve alt yap1 elemanlari agisindan zenginligi

Tartisma ve Sonug
Bu ¢alismada Tiirkiye’deki tabiat parklarinin rekreasyonel aktiviteleri ile sahip olduklari alt yap1 ve
donat1 elemanlar1 agisindan analizi ve degerlendirilmesi yapilmistir. Buna gore Tiirkiye genelinde en
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fazla tabiat parki bulunan il istanbul (26) olup, bunlardan 15 tanesinin dogal sit varligina sahip oldugu
gorlilmektedir. Kapladiklar1 alan agisindan tabiat parklari degerlendirildiginde ise Balikesir ilinde
bulunan Ayvalik adalari tabiat parkinin 19624 ha. ile en biiyiik tabiat parki oldugu tespit edilmistir.

Yapilan analiz ve degerlendirmeler sonucunda 194 adet parkin aktivite ve alt yap1 dzelliklerine iliskin
bilgilere ulagilmistir. Buna gore, incelenen tabiat parklarinda toplam 53 farkli rekreatif aktivite yapildigi
tespit edilmistir. Tirkiye’deki tabiat parklarinda en yaygin olarak yapilabilen aktiviteler ise sirasiyla;
doga yiritiyiisii (%72,34), fotografcilik (%63,83), piknik (%59,57), cadirh kampeilik (%31,49), bisiklet
sporu (%30,64), yaban hayati gozlemciligi (%27,23) ve giinibirlik kullanim (%24,68) seklinde
siralanmaktadir. Tabiat parklarindaki aktivitelerin zenginligi agisindan bakildiginda ise her tabiat
parkinin ortalama 5-6 farkli aktiviteye olanak sagladigi ve bunun neredeyse her bolge igin gegerli bir
deger oldugu anlasilmaktadir. Bununla birlikte, bazi tabiat parklarinda 20’ye yakin aktivitenin
yapilabildigi goriillmektedir. Korunan alanlardaki rekreasyon aktivitelerinin ¢esitliligi bu alanlarin
rekreasyonel agidan tercih edilebilirliginde onemli bir etkendir. Bununla birlikte, bu alanlardaki
etkinliklerin alanin dogal ve kiiltiirel peyzaj degerlerinin siirdiiriilebilir yonetimine uygun sekilde
planlanmasi1 gerekmektedir. Nitekim, Gil ve ark. (2005)’in Golciikk Tabiat Parki’nin rekreasyon
uygunluk analizi ile potansiyel alanlarinin belirlenmesini konu alan ¢alismalarinda, parkin sadece %10
birim karesinin rekreasyonel tesis ve etkinlik i¢in ¢ok uygun oldugu belirtilmistir.

Bununla birlikte tabiat parklarindaki alt yapi ve donati elemanlarinin yeterli diizeydeki varhigi
kullanicilarin rekreasyonel memnuniyeti iizerinde dogrudan etkili olup (Uzun ve ark. 2019), korunan
alanlardaki rekreasyon mekanlarinda yogun bir sekilde kullanilmaktadir (Aksu 2015). Caligmamizda
degerlendirilen tabiat parklarini alt yap1 6zellikleri ve donatilar agisindan inceledigimizde ise 114 farkli
donati ve alt yap1 elemaninin kaydedildigi goriilmiistiir. Incelenen tabiat parklarinda en yaygin olarak
bulunan alt yap1 ve donatilar sirasiyla; Kir gazinosu/kahvesi/lokantasi (%89), WC (%77), Giris kontrol
noktasi (%65), Cesme (%57), Biife (%56) ve Cocuk oyun alani1 (%53) seklindedir. Alt yap1 ve donati
elemanlar agisindan incelendiginde en zengin alt yapmin 54 6ge ile Abant Golii Tabiat Parkina ait
oldugu goriilmektedir. Ulkemizdeki tabiat parklarinda yapilan ¢alismalarda alt yap: ve donatilara
yonelik olarak; tanitim ofisi eksikligi (Oztiirk ve Giil 2020, Polat ve Polat 2016) ve giivenlik
birimi/hizmetleri problemleri (Birinci ve ark. 2016, Oztiirk ve Giil, 2020) oldugu vurgulanmaktadir.
Benzer sekilde ¢alismamizda da bu alt yapt ve donati elemanlarinin eksikligi dikkat ¢eken bir konu
olmustur. Veriler degerlendirildiginde incelenen tabiat parklarinin sadece 36 tanesinde alan iginde
dagilmig halde giivenlik noktalarimin tesis edildigi goriilmektedir. Ayni1 sekilde ziyaret¢i tanitim merkezi
bulunduran tabiat parki sayis1 da 22 olarak belirlenmistir.

Tabiat parklari sahip olduklart dogal ve kiiltiirel nitelikleri ile zengin bir rekreasyon imkani sunarak one
cikan alanlardir. Bununla birlikte bu alanlarin ziyaretgiler ve yerel halk tarafindan bilinmesini
saglayacak bilgilendirici ve bulunduklar1 peyzaji tanitic1 birimlere/donatilara ve etkinliklere yeterince
sahip olmadig1 goriilmektedir. Bu durum iilkemizdeki tabiat parklari ile ilgili ¢alismalarda da (Birinci
ve ark. 2016, Polat ve Polat, 2016, Baskaya 2017, Oztiirk ve Giil 2020) vurgulanan bir tespit olarak
bilinmektedir. Tabiat parklarimin doga ve peyzaj koruma acisindan daha etkin bir ara¢ olarak
kullanilmas1 i¢in tamitim ofislerinin/donatilarmin  tim tabiat parklar1 i¢in yayginlastirilmasi
onerilmektedir. Ayrica bazi tabiat parklarinda egitsel amaclarla desteklenmis ekolojik turlar (Boraboy
Tabiat Parki, Davulbaztepe Tabiat Parki, Olukozii Tabiat Parki) resim ¢izme aktivitesi (Abant Goli
Tabiat Parki, Ayikayasi Tabiat Parki, Vezirsuyu Tabiat Park), tabiat egitimi (Cemal Tural Tabiat Parki,
Altiparmak Tabiat Parki) doga temali senlikler (Balamba Tabiat Parki, Goztepe Tabiat Parki) gibi
rekreasyonel aktiviteler de dikkat gekmektedir. Bu aktivitelerin, her tabiat parkinin sundugu potansiyele

131



EJFS - Tiirkiye 'deki tabiat parklar:n:n rekreasyonel a¢:dan analizi-Yener 2021

gore yayginlastirilmasi da korunan alanlarin ve koruma farkindaliginin artmasini saglayacak stratejilere
katki saglayacaktir.

Tabiat parklarinin biiytik bir kisminin ayn1 zamanda dogal sit niteligine de sahip oldugu da dikkat ¢eken
bir bagka husus olmustur. Surat ve ark. (2014)’lin Borgka Karagdl Tabiat Parki’nin rekreasyonel
kullanimini konu alan c¢aligmalarinda, korunan alanlarin ekolojik, kiiltiirel ve dogal yaklasim
dogrultusunda planlandiklarinda, halkin rekreasyonel gereksinimlerini karsilayacak yeterli birer kaynak
olduklar1 sonucuna varilmistir. Benzer sekilde Akten ve Giil (2014)’lin Golciik Tabiat Parki 6rneginde
yaptig1 calisma sonucunda, parkta kontrolsiiz ve bilingsiz yapilan rekreasyon ve turizm amaclh
kullanimlar sonucunda mevcut kaynak degerlerinin olumsuz etkilendigi goriilmiistiir. Bu nedenle alanin
yonetim planinin yapilmast ve rekreasyonel aktiviteler i¢in de mekéansal tasima kapasitesinin
belirlenmesinin gerektigi sonucuna varilmistir. Atmis ve ark. (2020)’nin Bat1 Karadeniz Bolgesi’ndeki
9 tabiat parkinda gergeklestirdikleri ¢calisma sonucunda, tabiat parki kullanicilarinin ¢ogunlugunun
geldikleri yerin bir korunan alan oldugunu bilmedikleri ve bu parklara ait tanitimlarin yetersiz oldugu
sonucuna varmiglardir. Benzer sekilde Sezer ve Bekdemir (2017) nin Kuzalan Selalesi Tabiat Parki’m
konu alan c¢alismalarinda; koruma-kullanma dengesine dikkat edilmesi durumunda rekreasyonel
aktivitelerin gergeklestirilebilmelerinin miimkiin olabilecegi soylenmistir. Sahbaz ve Altinay (2015)’in
Tirkiye’deki Milli Parklarin rekreasyon aktiviteleri agisindan degerlendirilmesini konu alan
calismalarinda ise; parklarin Ozelliklerine gore rekreasyonel olarak kullanimlarinin farkli oldugu,
kullanimlarimin agirlikli olarak bir bolgede yogunlastigi ve bundan 6tiirii de dogal kaynaklarda
tahribatlar oldugu sonucuna varilmistir. Benzer sekilde ¢alismamizda rekreasyonel kullanimin ¢ok daha
yogun oldugu ve 6zellikle dogal sit 6zelligi gosteren tabiat parklarinda kullanimlardan kaynaklanan
olumsuzluklarin var olabilecegi géz 6niine alinarak planlama siireglerinde dikkat edilmesi gereklidir.

Sonug olarak, tabiat parklari, tilkemizdeki rekreasyon ihtiyacinin karsilanmasinda etkin ve yaygin bir
ara¢ olarak kullanilmaya baglamis bir statii olarak karsimiza ¢ikmaktadir. Bununla birlikte, bu
alanlardaki turizm/rekreasyon aktiviteleri bu alanlarin korunmasina gerekge olusturan dogal ve kiiltiirel
kaynak degerleriyle celisebildigi (Akten ve Gl 2014) bilinen bir gergekliktir. Tabiat parklarindaki
rekreasyon aktivitelerinin dogal ve kiiltiirel kaynak degerleri ile uyumlu (Akten ve Giil 2014), yeterli
diizeyde ve dogayla uyumlu malzemelerden tasarlanan estetik alt yap1 ve donatilarla desteklenmis (Aksu
2015), ziyaretgilere yonelik doga koruma farkindaligini saglayacak niteliklerle gelistirilmesi; korunan
alanlarin misyonunu yerine getirmesinde biiyiik katki saglayacaktir.
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Ozet

Mor kalp odunu, ahsap endiistrisinde sahip oldugu ¢esitli 6zelliklerinden (anatomik, biyolojik, renk, fiziksel,
mekanik vb.) dolay1 6nemli bir agag tiirii olmakta, ahsab1 koprii yapimu, alet saplari, agir dis mekan ingaat isleri,
tornacilikta, kaplama, ev yapimi, ficilar, spor salonu ekipmani, saftlar, tekne yapimi, mobilya ve bilardo masalar1
alanlarinda kullanilmaktadir. Her agac tiirii farkli anatomik yapilarina sahip oldugundan dolay:1 farkli yiizey
ozelliklerine sahiptir. Bu ¢alismada, mor kalp (Peltogyne paniculata Benth.) agacina ait odunlarinda 200°C’de 3
saat siire ile 1s1l iglem sonrast ve oncesi 80, 100, 120 ve 150 numarali zimparalar ile zimparalanmasi sonucunda
ylizey purtizliligi parametreleri (Rz, Ra ve Rq) ve shore D sertlik degeri belirlenmistir. Aragtirma sonuglarina gore,
uygulanan 1sil igslemden sonra, yiizey pirlzliligii parametrelerinin ve shore D sertlik degerinin azaldig
goriilmiigtiir. Isil islemden sonra R, parametresi igin 80 numarali zimparada %12.14, 100 numarali zimparada
%14.08, 120 numarali zzimparada %14.31 ve 150 numarali zimparada %20.73 oraninda azalmalar elde edilmistir.
Buna ek olarak sertlik degerinde ise %6.19 oraninda bir azalma tespit edilmistir.

Anahtar Kelimeler: Mor kalp, yiizey piiriizliiligii, shore D sertlik

Investigation of shore D hardness value and surface roughness parameters of purple
heartwood wood heat-treated at 200°C

Abstract

Purple heartwood is an important tree species due to its various properties (anatomical, biological, color, physical,
mechanical, etc.) in the wood industry. Its wood is used in bridge construction, tool handles, heavy outdoor
construction works, turnery, coating, house construction, barrels, gym equipment, shafts, boat building, furniture,
and pool tables. Each tree species has different surface properties because it has different anatomical structures. In
this study, surface roughness parameters (R;, Ra, and Rq) and shore D hardness values were determined on the
surfaces obtained by sanding the woods of the purple heart (Peltogyne paniculata Benth.) tree with 80, 100, 120,
and 150 sandpapers after and before heat treatment at 200°C for 3 hours. After the heat treatment, for the R,
parameter, reductions were obtained by 12.14% in 80 sandpaper, 14.08% in 100 numbered sandpaper, 14.31% in
120 numbered sandpaper, and 20.73% in 150 numbered sandpaper. In addition, a decrease of 6.19% in the hardness
value was determined.

Keywords: Purple heart, surface roughness, shore D hardness
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Giris

Mor kalp (Peltogyne paniculata Benth.) agaci, Orta Amerika’dan Giiney Amerika’nin kuzeyine kadar
yayilig gosteren bir tiirdiir. Panamazonia’da Brezilya, Kolombiya, Bolivya, Guyana, Ekvador, Fransiz
Guyanasi, Peru, Surinam ve Venezuela’da bulunur. Kolombiya’da Pasifik Platformu, Andlar arasi
vadiler, Orinoquia ve Amazonia’da, orta Caqueta nehri bolgesinde (Duivenvoorden ve Lips, 1993) ve
Guainia bolgesinde oldugu (Cérdenas, 2007) rapor edilmistir.

Bu agaglar, yillik yagis miktar1 2500 mm’den fazla olan bolgelerde, 50 ila 500 m arasindaki nemli ve
cok nemli tropik ormanlarda yetisir. Cok az miidahale edilen birincil ormanlarin ortaya ¢ikan bir agag
ozelligidir. El Zafire Biyolojik Istasyonunda ve orta Caquetd nehri bdlgesinde, anakara ormanlarinda
bulundugu bildirilmistir (Sanchez, 1996). Bu aga¢ Fabaceae familyasina ait kozmopolit bir yayilis
gosteren bir tiirdiir. Yagmurlu neotropiklerde, tiim agag tiirlerinin yaklasik %16’sinin bu aileye ait
oldugu tahmin edilmektedir (Burnham ve Johnson, 2004). Kolombiya Amazonlarinda, dérdii Peltogyne
cinsine ait 120 tiir kaydedilmistir (Londofio ve Alvarez, 1997; Sanchez, 1996, Cardenas ve ark., 2002;
Cardenas ve Lopez, 2000; Duque ve ark., 2003; Castafio, 2003).

Ailenin gesitli tiirleri, Amazon’da onlar1 tantyan, siniflandiran ve geleneksel sistemlere gore adlandiran
farkl1 etnik gruplar ve ayrica Amazon havzasmmin farkli iilkelerindeki diger sakinler tarafindan
kullanilmaktadir (Sanchez, 1996; Garzon ve Macuritofe, 1992; Bernal ve ark., 2017). Yetiskin agaglarin
dallar ortotropik (> 45°) olma egiliminde olan bir tac1 vardir, yapraklar1 dallarin u¢ kismima dogru
yogunlagmustir. Yapraklar zit konumda bulunan bifoliattir. Brosiirler, keskin bir tepe ve kisa yaprak sap1
ile koseledir. Arilar, yarasalar ve diger bocekler tarafindan tozlanan kiigiik, beyazimsi, terminal veya alt
terminal ¢icekleri vardir (Berry ve ark., 2004).

Bir tohumun ortalama boyutu, 1.4 cm uzunlugunda (aralik 1.2-1.6 cm), 1.2 cm genisliginde ve 0.3 cm
kalinhginda olup, taze agirh@ yaklasik 0.28 g’dir. Iplik bazal pozisyonda ¢iplak gozle goriilebilir, sivri
uclu ve hafifce yiikseltilmistir. Icinde iki kalin ve etli kotiledon bulunan biiyiik bir embriyo tarafindan
olusturulan endospermsiz bir tohumdur. Yan yiizlerde yer alan bu beyaz-sar1 renkli yapilar,
karbonhidratlarin, 6zellikle galaktomannan formundaki polisakkaritlerin yedek kaynagi olarak islev
goriir (Niembro, 1988). Agaca ait kabuk kalinligi 2.02 mm (Farias ve ark., 2020) olmaktadir. Yeni
kesildiginde giizel bir mor renge sahiptir (Anonim, 1893).

Ahsabina ait diri odunu, toz bocegi tarafindan saldirilara oldukga yatkindir. Koruyucu isleme son derece
dayaniklidir ancak odun 6zii gegirgendir. Pahali olmasina ragmen, agir digs mekén insaat isleri, kdprii
yapimi, tatl su kazik isleri, rihtim isleri, kaplama, ev yapimi ve figilar i¢in kullanilir. Déseme igin
miitkemmeldir ve spor salonu ekipmani, saftlar, alet saplari, tekne yapimu, tornacilik, mobilya ve bilardo
masalar1 i¢in uygun olmaktadir. Kakma ve kakma isleri icin dekoratif kaplamalar olarak da
kullanilmaktadir (Lincoln, 1986). Buna ek olarak, ana kullanimi, yogun mor rengi, isleme kolaylig1 ve
fiziksel-mekanik Ozellikleri ile oldukca takdir edilen 6z odun ile iliskilidir. Polinelerin, zeminlerin,
parkelerin, agir yapilarin, levhalarin, marangozluklarin, dogramalarin ve tornalanmis nesnelerin
islenmesinde kullanilmigtir (Rodriguez ve Sibille, 1996).

Brezilya’da da Silva ve ark., (2006) tarafindan yapilan bir arastirmada bu ahgsabin beyaz ¢iiriikliige
(Pycnoporus sanguineus) ve kahverengi ¢iiriikliige (Gloeophyllum trabeum) neden olan mantar
saldirllarina kars1 yiiksek bir dogal dirence sahip oldugu ve ¢ok dayanikli olarak simiflandirildig:
bildirilmistir. Literatiirde mor agact odununda C i¢in %60.47, H i¢in %5.97, O i¢in %33.56, OCH3 i¢in
%21.69 (Abreu, 1997), radyal yonde daralma %3.78, teget yonde daralma %5.80, hacimsel daralma
%10.17 (Harrar, 1942) ve Gloeophyllum trabeum mantarina karst agirlik kayb1 %4.88 (Alves ve ark.,
2006) olarak bulundugu bildirilmistir. Ancak, Cardenas ve Salinas (2007) bu tiirii “Tehdit Altinda”
kategorisi i¢inde siniflandirir.

Peltogyne cinsinin tiim tirlerinin kereste olarak kullanilmasina ragmen, standart [UCN (The
International Union for Conservation of Nature) kriterlerine gore sadece Peltogyne purpurea Pittier’nin
gercek bir tehdit olusturacagina isaret etmektedir. Baz1 Orta Amerika tllkelerinde, bu agaca ait ahsabin
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giizelligi nedeniyle oldukca degerli bir tiir olarak siniflandirilir. Su anda ciddi sekilde tehdit altindadir
ve kittir ve Kosta Rika’da aga¢ kesimi yasaklanmistir (Anonim, 2003).

Ahsap triinlerin ylizey kalitesi, kesme, planyalama ve zzmparalama gibi ¢oklu islemlerden kaynaklanan
dokularin bir kombinasyonu olmaktadir (Jabtonski ve Pawlus, 2000). Zimparalama islemi biiyiik ol¢iide
bitmis parcanin kalitesini belirler ve sonug olarak iiriinlerin genel algilanan kalitesini etkilemektedir
(Taylor ve ark., 1999). Zimparalanmis ahsap yiizeyler genellikle yapistirilmaktadir ve islemden sonra
yiizey islemine tabi tutulur (Sinn ve ark., 2004).

Bu calismada, mor kalp ahsabinin 200°C’de 3 saat siire ile 1s1l islem uygulamasi sonrasi ve dncesine ait
farkli numaralar ile zimparalanmasi sonucunda elde edilen yilizeylerde bazi yiizey piiriizliligi
parametreleri ve shore D sertlik degerleri aragtirilmistir. Elde edilen sonuglarin bu agaca ait literatiir
diinyasina 6nemli bilgiler sunacag diisiiniilmektedir.

Materyal ve Yontem
2.1. Materyal
2.1.1. Malzeme

Bu ¢aligmada mor kalp (Peltogyne paniculata Benth.) agaci segilmistir. Ahsap malzeme Izmir’de
bulunan bir keresteciden satin alma yontemiyle temin edilmistir. Numuneler gruplarina gére 100 x 10 x
2 cm boyutlarinda olacak sekilde alinmistir. Alinan malzemelerin budaksiz ve ardaksiz olmasina,
herhangi bir bocek ve mantar tahribatina ugramamis olmasina dikkat edilmistir.

2.1.2. Isil islem

Orneklere atmosfer basinci altinda alinan malzemelere 200°C’de 3 saat siire ile 1s1l islem uygulanmustir.
Isil islemden sonra, islem gérmiis ve islem gérmemis numuneler, TS 642’ye gore 20 °C + 2 °C’de ve
%65 bagil nemde bir sartlandirma odasinda %12 nem igerigine gore sartlandirilmisgtir.

2.2. Metot

2.2.1. Zimparalama isleminin Yapilmas

10 x 10 x 2 cm boyutlarina sahip 1sil islemli ve islemsiz deney 6rnekleri tizerinde 80, 100, 120 ve 150
numarali zimparalar ile zimparalanmigtir. Daha sonra yiizeylerde olusan zimpara tozlar1 bir Kompresor
yardimiyla temizlenmistir.

2.2.2. Yiizey Piiriizliiliigiiniin Belirlenmesi

ISO 16610-21 (2011) standardina gore, farkli zimparalar ile zimparalanmis 1s1l islemli ve islemsiz
malzemelerin yiizey piiriizliligii parametreleri (Rz, Ra Ve Rq) 6rnek uzunlugu 2.5 mm ve 6rnek uzunluk
sayisi (cut-off) 5 olacak sekilde ayarlanmis olan JD - 520 model piiriizliiliik test cihazinda (Beijing Jitai
Tech Detection Device Co., Ltd., Cin) (Sekil 1) teget yiizeylerden liflere dik yonde olacak sekilde
Olgtimler alinarak belirlenmistir.

Sekil 1. JD - 520 model piiriizliiliik test cihazi
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2.2.3. Shore D Sertlik Degerinin Belirlenmesi

Isil iglem gbérmiis ve gérmemis deney drneklerine ait shore D sertlik degerleri (Stand: model Ld-J Loyka
ve Durometer: Shenzhen Yibai Network Technology Co., Ltd., Cin) (Sekil 2) cihazi ile ASTM D 2240
(2010)’a gore 5 kg’lik yiik uygulamali olacak sekilde 10 6l¢iim alinarak yapilmistir.

Girinti Geometrisi / Test Kuvveti /
Malzemesi Girinti Derinligi

Kiiresel kapakli ON<F<445N ﬂ

Kesik koni Omm<h<25mm 5
R,=1.25 mm =

R=0.l mm 0
=

’
R

Sekil 2. Shore D sertlik cihaz1 ve yapisi hakkinda bazi 6nemli bilgiler (Grellmann ve Seidler, 2014)

2.3. istatistik Analiz

Calismada, 1s1l islem gérmiis ve gormemis deney ornekleri tizerinde belirlenmis olan testlere ait sonuglar
bir SPSS programinin kullanilmasi ile standart sapmalari, ortalama degerleri, maksimum ve minimum
degerleri ile varyasyon katsayilar1 hesaplanmugtir.

Bulgular

Tablo 1 yiizey piiriizliilliigli parametrelerine ve shore D sertlik degerine ait Varyans analizi sonuglarini
gostermektedir. Tablo 1’e gore, Rq Ve R; parametreleri i¢in 1s1l islem (A), zzimpara numarasi (B) ve bu
faktorlerin etkilesimi (AB) anlamli olarak elde edilmistir. R, parametresinde ise 1s1l islem (A) ve zimpara
numarasi (B) anlamli olarak bulunurken, bu faktorlerin etkilesimi (AB) anlamsiz olarak tespit edilmistir.
Buna ek olarak, shore D sertlik degeri i¢in 1s1l islem anlamli olarak elde edilmistir.

Yiizey piiriizliligli parametrelerine ve shore D sertlik degerine ait olan SPSS sonuglar1 (minimum ve
maksimum degerleri, ortalamalar, standart sapma, % degisim oranlar1 ve homojenlik gruplari1) Tablo
2’de verilmistir. Verilen bu tabloya gore, 1s1l islemden sonra yiizey piiriizliiliigii parametreleri ve shore
D sertlik degerinin azaldig1 goriilmektedir.

Is1l islem uygulamasinin mobilya imalatinda daha etkin bir sekilde kullanilmasi i¢in ahsap malzemeye
potansiyel deger katabilecegi seklinde literatiirde bildirilmistir (Salca ve Hiziroglu 2014). Buna ek
olarak zimpara numarasinin artmasi ile yilizey piiriizliliigii parametrelerinin azaldigi da goériilmektedir.
Ayous (Triplochiton scleroxylon K. Schum) (Ayata, 2020), monkey pod (Pithecellobium saman (Jacg.)
Benth.) (Camlibel ve Ayata, 2020), doussié (Afzelia africana), sapelli (Entandrophragma cylindricum),
teak (Tectona grandis L.) (Tiirk ve Ayata, 2021) ve adi disbudak (Fraxinus excelsior L.) ve adi hus
(Betula L.) (Vitosyté ve ark., 2012) odunlari iizerinde yapilan arastirmalarda da buna benzer sonuglarin
elde edildigi bildirilmistir.

Calismada shore D sertlik degeri kontrol 6rneginde 79.10 olarak elde edilirken 1s1l islemli 6rnekte 74.20
olarak bulunmustur. Isil iglem sonrasi azalma ise %6.19 olarak belirlenmistir. Isil iglemin farkl: tiirlere
ait shore D sertlik tizerindeki etkisini degerlendirmek i¢in ¢esitli caligmalar yapilmig ve bunlarin tiimii
1s1l islemin numunelerin bu teste ait 6zelligi izerinde olumsuz etkisi oldugu sonucuna varmgtir.
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Tablo 1. Yiizey piiriizliliigii parametreleri ve shore D sertlik i¢in Varyans analizi sonuglari
(Table 1. Variance analysis results for surface roughness parameters and shore D hardness)

- Serbestlik Kareler Ortalama F
Test Varyans Kaynag: Derecesi Toplam Kare Degeri 0=0.05
. Isil islem (A) 1 14.823 14.823 334.019 0.000*
Pﬁr‘i{ilzllziflyﬁgﬁ Zimpara Numarasi (B) 3 85.988 28.663 645.881 0.000*
Parametresi Etkilesim (AB) 3 0.116 0.039 0.868 0.462**
R Hata 72 3.195 0.044
Toplam 80 2413.695
. Isil islem (A) 1 22.993 22.993 275.073 0.000*
Pﬁ:i{il;lziflyiigﬁ Zimpara Numarasi (B) 3 134.348 44.783 535.742 0.000*
Pararmetrasi Etkilesim (AB) 3 1.103 0.368 4.400 0.007*
R Hata 72 6.018 0.084
a Toplam 80 4195.602
. Isil islem (A) 1 1333.124 1333.124 632.998 0.000*
Pﬁ:i{il;lziflyiigﬁ Zimpara Numarasi (B) 3 4006.433 1335.478 634.116 0.000%
Pararmetrasi Etkilesim (AB) 3 20.485 6.828 3.242 0.027*
Rs Hata 72 151.635 2.106
Toplam 80 115982.932
Shore Isil islem 1 120.050 120.050 38.246 0.000*
b Hata 18 56.500 3.139
Toplam 20 117681.000
*: Anlaml, **: Anlamsiz

Literatiirde sarigam (Pinus sylvestris L.) (Pinkowski ve ark., 2016), kirmiz1 karaaga¢ (Ulmus rubra)
odununa (Ayata ve Bal, 2021), Sibirya ¢amu (Pinus sibirica) (Ayata, 2021), sarigam (Pinus sylvestris
L.), mese (Quercus petreae L.) ve kayin (Fagus orientalis L.) (Ayata ve ark., 2018), kizilaga¢ (Alnus
glutinosa L.), kizil mese (Quercus falcata Michx.), giiney ¢amu (Pinus taeda L.) (Salca ve Hiziroglu,
2014) ve dogu kizilgam (Juniperus virginiana L.) (Kasemsiri ve ark., 2012) odun tiirlerine yapilan 1sil
islem sonrasinda yiizey purizliligii parametrelerinin azaldigi bildirilmistir. Bu durum, odun
kirilganhigmin  artmastyla sonuglanan termal modifikasyon iglemi sirasinda hemiseliilozlarin
bozunmasina baglanabilir (Bekhta ve Niemz, 2003; Gonzalez-Pefia ve ark., 2009).

Ayata ve Bal (2021) ¢alismalarinda kirmizi karaagag (Ulmus rubra) odununa uygulanan 200°C’de 3
saatlik 1s1l islem sonrasinda 9%18.02’lik azalma belirlemislerdir. Tirk (2021) tarafindan yapilan
caligmada, 200°C’de 3 saatlik siire ile yapilan 1s1l islem sonrasinda shore D sertlik degerlerinde, koto
(Pterygota macrocarpa K. Schum.) odununda %12.22’lik, jequitiba (Cariniana legalis (Mart.)
Kuntze)’da %14.15’lik ve eyong (Eribroma oblonga) odununda %16.21°lik bir azalmanin elde edildigi
bildirilmistir. Ayata (2021) tarafindan yapilan arastirmada, 200°C’de 3 saatlik siireli 1s1l islemden sonra
shore D sertlik degerlerinde Sibirya ¢amu (Pinus sibirica) %?20.43’liikk azalmanin belirlendigi
sOylenmistir. Buna ek olarak, Esteves ve ark., (2021) tarafindan yapilan arastirmada da afrormosia
(Pericopsis elata), teak (Tectona grandis L.), duka (Tapiriria guianensis), sapelli (Entandrophragma
cylindricum), wenge (Millettia laurenti), zebrano (Microberlinia brazzavillensis), doussié (Afzelia
africana), merbau (Intsia bijuga), sipo (Entandrophragma utile), tali (Erythrophleum suaveolens),
limba/fraké (Terminalia superba), acajou d Afrique (Khaya anthotheca), rose (Dalbergia nigra) ve
santos (Myroxylon balsamum) odun tiirlerine uygulanan ThermoWood metoduna gore 212°C’de 1 ve 2
saat siirelerine sahip 1s1l islem sonrasinda sertlik degerinin azaldig1 bildirilmistir.

Bu calismada elde edilen sonug, literatiirle uyumluluk gostermistir. Isil islemden sonra sertlikteki
azalmanin nedeni olarak literatiirde numunelerin sertlik degerleri, 1s1l islemden sonra hiicre duvari
yapisinin bozulmasina bagl olarak azaldigi seklinde agiklanmistir (Salca ve Hiziroglu 2014).

Sonu¢ ve Oneriler
Bu ¢aligmada, 1s1l islemin mor kalp odununa ait shore D sertligi ve ylizey kalitesi tizerindeki etkisi
arastirilmistir. Bu ¢alismanin bulgulari, 1s1l islemin numunelerine ait sertlik 6zelligi lizerinde olumsuz

etki yarattigim1 gosterirken yiizey piirtizliiligii degerlerini azalttigi ve ylizey kalitesinin iyilestigi
belirlenmigtir.
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Tablo 2. Yiizey piiriizliliigii parametreleri ve shore D sertlik i¢in belirlenmis olan SPSS sonuglari
(Table 2. SPSS results determined for surface roughness parameters and shore D hardness)

. Zimpara Degisim Minimum |Maksimum
Test islem Num‘;ms] N| X (% /j) HG | SS | “Gicim | Oleim | COV
Kontrol 80 » |10 | 7.422 11214 A* | 0.49 7.011 8.451 6.55
= Isil islemli » |10 6.521 ) B 0.19 6.246 6.996 2.96
z E,” £ Kontrol 100 » | 10| 5.888 114.08 C 0.07 5.781 5.991 1.13
SEQ K Isil islemli » | 10| 5.059 ) D | 0.08 4.931 5.196 1.62
~ 2 Kontrol 120 » | 10| 5.282 11431 E | 0.18 5.025 5.546 3.38
E’ S Isil islemli » |10 | 4.526 ’ F 0.11 4.318 4.645 2.47
Kontrol 150 » |10 | 4.622 120.73 F 0.07 4.524 4,708 1.47
Isil islemli » | 10| 3.664 ) G 0.14 3.501 4.010 3.95
Kontrol 80 » | 10| 9.554 113.94 A*| 0.63 8.949 11.023 6.55
= = Isil islemli » | 10| 8.222 ) B | 031 7.860 9.036 3.78
=0 Kontrol » |10 | 8.100 B 0.13 7.962 8.323 1.60
E:: B .| Isilislemli 100 » (10| 7.060 112.84 C 0.19 6.887 7.478 2.72
S3 &% [ Kontrol [ [0l 6on] | o C 025 [ 6648 | 7527 | 367
;._E' S Isil islemli » | 10| 6.204 ) D 0.16 5.887 6.357 2.55
Kontrol 150 » | 10| 5974 12025 D 0.09 5.836 6.094 1.55
Isil islemli » (10| 4.764 ) E 0.17 4.486 5.112 3.58
Kontrol 80 » |10 | 50.296 11822 A* | 243 47.084 56.293 4.84
= = Isil islemli » |1041.133 ) B | 152 39.293 44.931 3.69
. E’J j Kontrol 100 > |10 |44.649 116.99 Cc | 117 43.407 46.896 2.62
g = g & Isil islemli » |10 |37.065 ) D 1.75 35.245 41.263 4.73
; =§ < Kontrol 120 » |10 |38.818 117.57 E 1.10 37.609 41.147 2.83
28 Isil islemli » |10 32.020 ) F | 0.89 30.810 33.656 2.77
Kontrol 150 » |10 |31.207 129.20 F | 0.84 29.644 32.044 2.68
Isil islemli » |10 | 22.095 ) G 1.22 21.181 24.616 5.52
Shore D Kontrol » 10| 79.10 16.19 A*| 1.85 76.00 81.00 2.34
Sertlik Isil islemli » [10| 74.20 ) B 1.69 72.00 76.00 2.27
N: Ol¢iim Sayisi, X: Ortalama Sonug, HG: Homojenlik Grubu, SS: Standart Sapma,
COV: Varyasyon Katsayisi, *: En yiiksek degeri ifade etmektedir.

Bu ¢alismanin bir sonraki béliimiinde, 1s1l islem gormiis ve gérmemis mor kalp agacinda kimyasal,
biyolojik, fiziksel ve mekanik Ozellikleri hakkinda bilgiye sahip olunmasi ve bu malzemelerin
yiizeylerine gesitli vernik tiirlerinin (UV sistem, su bazli, seliilozik, sentetik, vb.) uygulanmasi ile ¢esitli
ist ylizey testlerinin (renk, parlaklik, salimimsal sertlik, ylizeye yapisma direnci) yapilmasi
Onerilmektedir.
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Abstract

The pollen morphology of two species of Lysimachia, L. atropurpurea and L. punctata from Isiklar (Ganos)
mountain were investigated using light and scanning electron microscopy. The pollen grains of L. atropurpurea
are trizonocolporate, while those of L. punctata are trizonocolporate and tetrazonocolporate; prolate spheroidal or
oblate spheroidal in shape and small in size. Ectoapertures are elongated colpi, endoapertures are lalongate pori.
Exine is semitectate; the ornamentation reticulate with polygonal lumina which are larger equatorially and smaller
towards the colpi ends. Intine is very thin. Palynological analysis revealed that the pollen grains of the two species
are quite similar, but there are differences in the sizes of different characters. The obtained results would contribute
to the future taxonomic revision of the genus in Turkey.

Keywords: Lysimachia, Primulaceae, pollen, LM, SEM, European Turkey.

Introduction

Lysimachia L. comprises about 190 species which are distributed in temperate and subtropical regions
of the Northern Hemisphere; with some species in Africa, Australia and South America. The
diversification center of the genus is China where 138 species occur (Huang et al. 2019). Although
Lysimachia was included in Myrsinaceae based on molecular and morphological phylogenetic analyses
(Killersjo et al. 2000), it was nested again in Primulaceae as a genus of Myrsinoideae subfamily (Stevens
2001 onwards).

In traditional Chinese medicine the species are used as diuretic, antibiotic, bile juice secretion stimulant,
swelling disperser; also in the treatment of jaundice, eczema, burn, infected wound and snakebite
(Hempen and Fischer 2009), as anticholecystitic and cholagogic (Yang et al. 2011). In traditional folk
medicine in Turkey, the infusion of Lysimachia is used as antipyretic and expectorant (Baytop 1999).
In recent years, the species of this genus have gained great importance in terms of phytochemicals as
they contain flavonoids and triterpene saponins (Yusukawa et al. 1990, Téth et al. 2012, Podolac et al.
2013, Toth et al. 2014). Most recent studies have revealed the anticarcinogenic effect of the plant extracts
of different species (Liu et al. 2010, Aydemir et al. 2019).

In Turkey, the genus is represented with nine species: L. atropurpurea L., L. dubia Sol., L. japonica
Thunb., L. linum-stellatum L., L. nummularia L., L. punctata L., L. verticillaris Spreng., L. vulgaris L.
and L. savranii Baskose & Keskin (Leblebici 1978, Terzioglu and Karaer 2009, Coskungelebi 2012,
Bagkdse et al. 2016). Lysimachia species of Turkey are perennial or annual herbs. The leaves are
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opposite, alternate or rarely whorled, sessile or petiolate, occasionally are dotted with reddish glands.
Inflorescence is a panicle, raceme or spike, or flowers are in axillary whorls. Calyx is deeply 5-partite;
teeth are linear to ovate, shorter or rarely longer than corolla. Corolla is rotate, yellow, pink or dark
purple (Leblebici 1978).

In the classification of the genus by Bennel and Hu (1983) [following the classification of Handel-
Mazzetti (1928) and as modified by Chen and Hu (1979)], L. atropurpurea is in the subgen. Palladia
(Moench) Hand.-Mazz., L. punctata in the subgen. Lysimachia Hand.-Mazz. The most prominent
characters which differ between the two species are flower color, inflorescence type and the leaf
arrangement. The flowers of L. atropurpurea are purple in a terminal spike and the leaves are alternate
and sessile, whereas the flowers of L. punctata are yellow in axillary whorls and the leaves are opposite
or whorled and short-petiolate.

The pollen morphology of L. punctata was analyzed by light microscopy (LM) by Aytug et al. (1971).
Punt et al. (1974) studied the pollen morphology of 7 Lysimachia species of the northwest European
Flora; and, based on the P/E ratio, endoaperture features and sexine types classified them in three pollen
types: L. ephemerum type, L. nemorum type and L. vulgaris type. In the investigation of the pollen
morphology of 98 species and varieties of Lysimachia by Bennell and Hu (1983) ten major pollen-types
and four subtypes were recognized on the basis of exine sculpture and stratification and overall shape
and size of the grains. The pollen grains of L. punctata were classified in the Congestiflora-type, those
of L. atropurpurea were included in the Taliensis-type. Wronska-Pilarek and Morozowska (2009)
studied the morphology and variability of pollen of L. vulgaris on the base of the plant material coming
from 21 native localities in Poland.

Detailed pollen morphology of L. atropurpurea and L. punctata which have natural distribution in Isiklar
(Ganos) mountain of Tekirdag has not been studied so far. The aim of the present study is to examine
comparatively in detail the pollen morphology as well as the micromorphology of the exine. The
obtained data would contribute to the future taxonomic revision of the genus in Turkey.

Material and Methods

Plant material

Pollen samples were taken from dried herbarium specimens. Specimens are deposited at the Tekirdag
Namik Kemal University Herbarium. Collection data of examined Lysimachia species: L. atropurpurea:
A1(E) Tekirdag: Isiklar (Ganos) Mountain, Yenikdy-Mermer, 3 km from Yenikdy, 246 m, 13.06.2020,
N. Safak Odabasi, NSO 896; L. punctata: A1(E) Tekirdag: Isiklar (Ganos) Mountain, Yenikoy-Mermer,
1 km from Yenikoy, 257 m, 13.06.2020, N. Safak Odabasi, NSO 897.

Methods

The pollen was obtained from dried herbarium specimens collected by the author (NSO). For light
microscopy investigations pollen slides were prepared following Wodehouse’s (1935) glycerin-jelly
method. The slides were observed under x100 magnification using an Olympus CX41 light microscope
with a camera and Cell* imaging software. Eleven morphometric characters including polar axis (P),
equatorial diameter (E), colpus length (clg) and width (clt), porus length (plg) and width (plt), distance
between colpi apices (t), sexine (se), nexine (ne), exine (ex), and intine (in) were chosen for
morphological characterization of the pollen grains. As observed in equatorial view, P/E ratio was
employed to determine the pollen shape. At least fifty measurements were made until Gaussian curve
was obtained for each character; the arithmetic average (M) and standard deviation (¢) were calculated
(Table 1). In order to define the morphology, the terminology of Reitsma (1970) and Punt et al. (2007)
was followed.

For scanning electron microscope (SEM) imaging, the pollen grains were mounted onto metal stubs
with double-sided adhesive tape and observed without coating. The micrographs of general morphology
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and detailed exine ornamentation were obtained with FEI QUANTA FEG 250 SEM at a magnification
of x10000-40000.

Tablel. Morphometric data of the pollen grains of L. atropurpurea and L. punctata (M mean, ¢ standard deviation,
V variance; dimensions are given in pm).

Species L. atropurpurea L. punctata

Character M 9 v M © v

P 19.88 +0.79 17.0-21.0 20.80 +0.57 19.0-22.0
E 18.47 +0.62 17.0-20.0 21.63 +0.64 20.0-23.0
clg 16.39 +0.61 14.5-17.5 16.46 +0.72 15.0-18.0
clt 5.91 +0.59 45-7.0 6.13 +0.56 5.0-7.5
plg 5.00 +0.57 4.0-6.5 6.52 +0.69 4.9-8.1
plt 6.15 +0.48 5.4-7.5 6.54 +0.42 5.6-7.4
t 5.78 +0.47 45-7.0 7.39 +0.56 6.0-8.5
se 0.45 +0.07 0.4-0.6 0.74 +0.07 0.6-0.9
ne 0.66 +0.09 0.5-0.8 0.78 +0.09 0.6-1.0
ex 111 +0.08 0.9-14 1.52 +0.08 1.2-1.9
in 0.29 +0.04 0.2-0.3 0.43 +0.11 0.3-0.6

Results

General pollen morphology

The grains of the two species are isopolar, trizonocolporate, tetrazonocolporate and small sized. The
shape is prolate spheroidal or oblate spheroidal; polar view amb. triangular obtuse convex. The
ectoapertures, colpi, are long with acute ends; the endoapertures, pori, are lalongate with acute ends.
Costae present. Exine semitectate, reticulate; margo present.

Detailed pollen morphology for each species

L. atropurpurea (Table 1; Figs. La-f, 3a-c)

Pollen type: Trizonocolporate.

Pollen shape: Prolate spheroidal, P/E=1.08

Pollen dimensions: P x E=19.88 x 18.47 um

Apertures: Ectoaperture is long colpus with acute ends and distinct margins, margo distinct along colpus,
clg: 16.39 um, clt: 5.91 um and clg/clt=2.77. Endoaperture is lalongate porus, plg: 5.00 um, plt: 6.15
pum and plg/plt=0.81. Costae present.

Exine: Semi-tectate; 1.11 wm thick, nexine is thicker than sexine: se/ne=1/1.47.

Ornamentation: Reticulate. Lumina are polygonal in shape, decreasing towards the colpi (forming a
margo) and the poles. Inside the lumina there are small scattered granules. In the mesocolpium area,
muri are narrower than the lumina and broader towards the colpi and the poles. At the mesocolpium area
the lumina diameter is 0.3-1.6 um and the muri width is 0.2-0.5 pum; at the polar area the lumina diameter
i 0.1-0.6 um and the muri width is 0.4-0.9 um.

Intine: Very thin, ex/in = 3.83/1.

Outlines: Equatorial view — elliptic; polar view — triangular obtuse convex.
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Figure 1. Light microscope micrographs of L. atropurpurea. a. Ecto- and endoaperture: colpus and porus in
equatorial view. b. Outline in equatorial view, costae distinct. c. Pointed ends of endoaperture and distinct margo.
d. Reticulum in mesocolpium. e. Apocolpium f. Outline in polar view, costae distinct. Scale bar 10um

L. punctata (Table 1; Figs. 2a-f,3d-f)

Pollen type: Trizonocolporate, few tetrazonocolporate.

Pollen shape: Oblate spheroidal, P/E=0.96

Pollen dimensions: P x E =20.80 x 21.63 um

Apertures: Ectoaperture is long colpus with acute ends and distinct margins, clg: 16.46 um, clt: 6.13 um
and clg/clt=2.69. Endoaperture is lalongate porus, plg: 6.52 um, plt: 6.54 um and plg/plt=1. Costae
present.

Exine: Semi-tectate; 1.52 um thick, nexine is almost as thick as sexine: se/ne=1/1.05.

Ornamentation: Reticulate. Lumina are polygonal or almost circular in shape, decreasing towards the
colpi and the poles. Inside the lumina there are numerous small scattered granules. In the mesocolpium
area, muri are narrower than the lumina and broader towards the colpi and the poles. At the mesocolpium
area the lumina diameter is 0.3-1.9 um and the muri width is 0.3-0.8 pm; at the polar area the lumina
diameter is 0.2-1.0 pm and the muri width is 0.3-1.1 um.

Intine: Very thin, ex/in = 3.53/1.

Outlines: Equatorial view — elliptic to almost circular; polar view — triangular obtuse convex
(trizonocolporate grain). Equatorial view — elliptic to almost circular; polar view — quadrangular obtuse
convex (tetrazonocolporate grain).

146



EJFS-Pollen morphology of two Lysimachia L. (Primulaceae) species from Isiklar (Ganos) mountain of
Tekirdag by Odabast 2021

v

Figure 2. Light microscope micrographs of L. punctata. a. Ecto- and endoaperture: colpus and porus in equatorial
view. b. Outline in equatorial view, costae distinct. c. Apocolpium d. Outline in polar view, costae distinct. e.
Tetrazonocolporate pollen with reticulate ornamentation f. Outline of tetrazonocolporate pollen in polar view.
Scale bar 10pm

Discussion

While L. atropurpurea and L. punctata are in different subgenera, the pollen analysis observations
revealed that the pollen morphologies of the two species are similar. Although there are differences in
sizes of different characters, it has been revealed that there are some overlaps among some of them. The
most remarkable differences are the size of pollen (P and E), the shape of the pollen (P/E ratio), distance
between the colpi apices (t), exine (ex) thickness and its reticulation. Both species have pollen of small
size; in L. atropurpurea P x E= 19.88 x 18.47 and in L. punctata P x E= 20.80 x 21.63. Punt et al.
(1974) placed the pollen of L. punctata in the L. vulgaris-type and the size for the group consisting of
five species was indicated for all as: P: 13-33 um, and E: 17-28 um. Bennell and Hu (1983) classified
the pollen of the 98 species in ten major pollen-types and four subtypes using a dichotomous key.
Considering that the pollen grains are medium-sized and the tectum coarsely reticulate, they have
included the pollen of L. punctata in the Congestiflora-type, together with twenty-four species; on the
other hand, considering that the pollen grains are prolate, they included the
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Figure 3. Scanning electron microscope micrographs of L. atropurpurea (a-c) and L. punctata (d-f). a and d
equatorial view. b and e polar view. c and f exine close-up. Scale bar for a, b,dand e 5 um; for cand f 1 um

pollen of L. atropurpurea in the Taliensis-type, together with twenty species. The pollen of the two
species of the present study cannot be identified using this dichotomous key; because, L. punctata pollen
grains are not medium-sized, and, those of L. atropurpurea are not prolate (P/E>1.33) in shape. In the
present study the pollen shape of L. atropurpurea and L. punctata is prolate spheroidal (P/E=1.08) and
oblate-spheroidal (P/E=0.96), respectively.

Distance between the colpi apices (t) differs between the two species. It is 5.78 pm in L. atropurpurea
and 7.39 um in L. punctata. The results are in concordance with Aytug et al. (1971) for L. punctata.
The thickness of the exine, as well as its reticulation is another distinctive character between the pollen
grains of the two species. It is 1.11 um in L. atropurpurea and 1.52 um in L. punctata. In both species
it is semi-tectate with reticulate sculpturing. Tectum reticulate in both, lumina are large (especially in
the mesocolpium), polygonal in shape and granulated. Muri are narrower in mesocolpium and wider in
polar areas. Ornamentation features are congruent with those of Punt et al. (1974) and Bennell and Hu
(1983). Punt et al. (1974), while commenting about L. vulgaris-type, stated that the pollen of the five
species in the group is quite similar, and that the pollen of the L. punctata was distinguished from the
others by lumina of the reticulum provided with small granules. Both species in this study possess
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granules in the lumina of the reticulum and the granules of L. punctata are more numerous and larger
than that of L. atropurpurea.

Bennell and Hu (1983) reported the ectoapertures as long and frequently syncolporate, the endoapertures
as lalongate, simple, with diffuse ends, often extended to give a complete equatorial band in
Congestiflora-type; and, the ectoapertures as long, tapering, sometimes syncolporate, the endoapertures
as lalongate, simple to complex H-shaped in Taliensis-type; in the present study, the ectoapertures of
both species are long, with distinct margins not syncolporate, and, endoapertures simple with distinct
margins and the ends without forming an equatorial band or H-shape. Punt et al. (1974) reported diffuse
endoaperture ends rarely with indistinct horns for L. vulgaris-type; in the studied two species such
structure was not detected.

In L. punctata, along with trizonocolporate grains, tetrazonocolporate grains were observed in very few
amounts. Tetrazonocolporate grains were observed in L. nummularia (Congestiflora-type) as “unusual
grains which constitute 20% in one collection” (Bennell and Hu, 1983). Tetrazonocolporate grains were
also recorded for L. vulgaris-type group, without specifying the species (Punt et al. 1974).

Presence of margo was indicated by Bennell and Hu (1983) in the group of L. punctata; in the present
study, margo is distinct in L. atropurpurea (Fig. 1c) and not noticeable in L. punctata (Fig. 2a) in the
light microscope.

The present article presents a detailed pollen analysis of two Lysimachia species from Isiklar (Ganos)
mountain of Tekirdag. The study would contribute to the further taxonomic revision of the genus in
Turkey.
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Abstract

Recent studies have interested in determining optimal conditions for regeneration and restoration of longleaf pine
(Pinus palustris Mill.). Spatial patterns of trees in stands can reveal successional status of trees which can also be
used for restoration purposes. Studies regarding the spatial characteristics of trees in longleaf pine stands has been
limited, thus, in this study, spatial patterns of trees were examined in a longleaf pine dominated stand in Alabama,
USA. All trees larger than 5 cm in diameter at breast height (dbh) were stem-mapped, and twenty-four tree species
were recorded within the study site. Point pattern analyses was conducted to monitor spatial patterns of the species.
A clustered distribution pattern of trees with a short mean distance was determined. Trees represented a clumped
pattern at distances smaller than 20 m, while a tendency from a clustering pattern to a random pattern was observed
at distances between 26 and 65 m.

Keywords: longleaf pine, point pattern, restoration, spatial distribution

Uzun ibreli ¢gam (Pinus palustris Mill.) baskin bir mescerede agaclarin mekansal dagilimi
Ozet

Uzun ibreli camin (Pinus palustris Mill.) genglestirilmesi ve restorasyonu i¢in en uygun kosullarin belirlenmesi
iizerine olan ilgi son zamanlarda yapilan ¢aligmalarda artmistir. Agaclarin mekansal dagilimimin belirlenmesi,
onlarin gelisme durumunu ortaya ¢ikarabilir, ve bu bulgular restorasyon amaciyla da kullanilabilir. Uzun ibreli
¢am mescerelerinde agaclarin mekansal 6zellikleri ile ilgili ¢alismalar sinirlt kalmistir. Bu c¢alismada, ABD
Alabama'da uzun ibreli gamin baskin oldugu bir mescerede agaglarin mekansal desenleri incelenmistir. Gogiis
yiiksekliginde ¢ap1 (dbh) 5 cm’den biiyiik olan olan tiim agaclarin gévde-dagilim haritasi ¢ikartilmig ve galisma
sahasinda yirmi dort agac tiirii kaydedilmistir. Caligma alaninda agaclarmin mekansal desenlerini izlemek i¢in
nokta desen analizleri yapilmigtir. Kisa bir ortalama mesafeye sahip olarak agaglarin kiimelenmis bir dagilim
modeli gosterdigi belirlenmistir. Agaglarin, 20 m'den daha kiigiik mesafelerde kiimelenmis bir diizeni temsil
ettikleri, 26 ila 65 m arasindaki mesafelerde ise kiimelenme diizeninden rastgele bir diizene dogru bir egilim
gosterdikleri gozlemlenmistir.

Anahtar kelimeler: mekansal dagilim, nokta desen, restorasyon, uzun ibreli cam

1. Introduction

Development of forest ecosystems is usually associated with mortality and growth of regeneration and
trees (Zanini et al., 2006). Vertical and horizontal stand structure can influence mortality and growth of
individuals in forests. Tree size and competition among trees are other important variables that influence
tree growth and mortality (Bhandari, 2021). Spatial patterns of trees have been useful for prediction of
stand dynamics, analyzing canopy gaps, maintenance of biodiversity, examining regeneration, and
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interpretation on ecological mechanisms (Condit et al., 1992; Busing, 1996; Wiegand et al., 2000;
Kokkila et al., 2002; Fang, 2005). This is one of the most commonly used methods to estimate role of
competition between forest trees (Szwagrzyk and Czerwczak, 1993). Spatial distribution patterns vary
with successional stages of a stand (Greig-Smith, 1952).

Horizontal pattern of trees has been widely used to identify stand structure. It is commonly defined by
point pattern analyses (Ripley, 1977; Fortin and Dale, 2005). Tree species can be randomly distributed,
clustered or regularly distributed in varying degrees. Spatial patterns of trees can be shaped due to
neighboring interactions among trees, density-dependent tree mortality, as well as canopy disturbances
(Szwagrzyk and Czerwczak, 1993). The neighboring interaction among trees can be both positive and
negative (Liu et al., 2020). Moreover, these patterns for a given tree species may vary with site
characteristics including elevation, slope, aspect etc. (Armesto et al., 1986).

Longleaf pine (Pinus palustris Mill.) ecosystems, which provide high biodiversity, are considered
important in the southern USA because of the species’ extensive natural distribution area. The
exploitation of longleaf forests began in the early 1700’s, and wide areas of the species were cleared
(Outcalt, 2000). These insensible cuttings resulted in loss of large longleaf areas to agriculture or to
dominance by other tree species such as loblolly pine (Pinus taeda L.). The precious longleaf pine
ecosystems are currently considered ecosystems at high risk in the USA (Frost, 2006). Concern on
conservation of longleaf pine ecosystems has recently increased due to its economic, ecological and
social values. Consequently, there has been a growing interest in determining optimal conditions for
regeneration and restoration of longleaf pine forests (Brockway and Outcalt, 2000; Avery et al., 2004).

Given the importance of longleaf pine ecosystems, a thorough understanding of stand dynamics of the
species seems to be needed for its restoration. Research on the spatial patterns of trees in longleaf pine
forests has been limited (Platt et al., 1988; Rathbun and Cressie 1994). Spatial patterns of trees would
give many ideas on the stand dynamics of longleaf pine forests. Moreover, analysis of spatial patterns
would help clarify main processes of species diversity. Thus, the main purpose of this study was to
determine the horizontal distribution pattern of trees in a longleaf pine dominated stand. Mapping of all
tree species was also aimed using standard procedures for stem-mapping of trees within the study stand.

2. Materials and Methods

2.1. Study Site

This study was conducted in a longleaf pine dominated stand, located in Tuskegee, AL, USA (Figure
1). The study area is mostly occupied by longleaf pine on the uplands and a mixture of hardwoods and
loblolly pine in the stream bottoms. Many of the stands within the study area are overstocked, and have
over-developed hardwood midstories that potentially hinder natural regeneration and diminish normal
stand dynamics. Within the study site, the terrain ranges from moderately sloping to nearly level. Soils
on the uplands are mostly deep, and well-drained sands. Average total annual precipitation is 135 mm.
The warmest month is July (33°C), while the month with the lowest average high temperature is January
12.5°C.
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Figure 1: Location of study area.

2.2. Data Collection and Analyses

A permanent rectangular study plot with an area of 3.22 ha was installed within the study stand. The
stand was not treated for a prolonged time. All trees within the study plot was stem-mapped using
standard procedures (Larsary et al. 2018). Within the study plot, first, a reference point was located, and
its coordinates were recorded using a hand GPS (Moeur, 1993). Then, distances between the reference
point and trees, which were visible from the reference point, were measured using a laser device. In
addition, the azimuth degrees of trees from the reference point was also recorded using a compass
(Chokkalingam and White, 2001). Next, another reference point was installed and same procedure was
followed until all trees within the plot were marked. In total, twelve reference points were installed for
stem-mapping. The coordinates of each tree was calculated using the coordinates of the reference points,
and the distances and azimuth values from the reference points.

The dbh (cm) of all trees larger than 5 cm was measured within the plot. Tree species of all individual
was also recorded (Table 1). In total, 1574 trees were measured and recorded within the plot. Basal area
(BA) of the study plot was 20.2 m? per ha (Table 1), while the average number of trees per ha was 490
within the study plot.

Coordinates of measured trees were added to ArcMap software, and stem-mapping of trees was created
and visualized. Average Nearest Neighbor analysis was used to calculate the average nearest neighbor
distance of trees in ArcMap. Moreover, in order to see whether the point pattern was clustered, random
or dispersed, Ripley’s k-function was utilized in ArcMap. Visual assessment of the spatial distribution
pattern of trees was also conducted and interpreted using ArcMap. Twenty-four tree species were
examined within the plot (Table 1). However, following longleaf pine, only loblolly pine significantly
contributed to the total BA within the plot since contribution of other species was negligible (Table 1).
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Table 1: Tree species and their contribution to BA monitored within the study plot.

2021

Species Latin names BA (m?%ha) % BA
American Elm Ulmus americana L. 0.55 0.84
Ash Fraxinus spp. 0.61 0.93
Black Cherry Prunus serotina 0.01 0.02
Black Oak Quercus velutina) 0.02 0.03
Black gum Nyssa sylvatica 0.24 0.37
Blackjack Oak Quercus marilandica 1.02 1.55
Bluejack Oak Quercus incana 0.09 0.14
Bur Oak Quercus macrocarpa 0.01 0.01
Dogwood Cornus florida 0.38 0.58
Hickory Carya spp. 0.30 0.46
Loblolly Pine Pinus taeda 115 17.6
Longleaf Pine Pinus palustris 47.4 72.1
Persimmon Diospyros virginiana 0.21 0.32
Pin Oak Quercus palustris 0.03 0.05
Post Oak Quercus stellata 0.92 1.40
Red Maple Acer rubrum 0.47 0.72
Sassafras Sassafras albidum 0.01 0.02
Shortleaf Pine Pinus echinata 0.08 0.12
Southern Red Oak Quercus falcata 0.56 0.85
Sweetgum Liquidambar styraciflua 0.42 0.64
Turkey Oak Quercus laevis 0.27 0.41
Water Oak Quercus nigra 0.12 0.18
White Oak Quercus alba 0.22 0.33
Yellow Poplar Liriodendron tulipifera 0.23 0.35
65.7 100
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Diameter distribution of main tree species (i.e., longleaf and loblolly pines) was shown in Figure 2.
Loblolly trees presented a normal distribution which is typical of even-aged stands. It is possible that
the loblolly trees may be from same cohort. On the other hand, the diameter pattern of longleaf pine
trees was close to uneven-aged stand structure.
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® Loblolly pine
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Diameter Classes

Number of Trees (ha)

Figure 2: Tree diameter distribution of the study plot.
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3. Results and Discussion

The observed mean distance, which means how far each trees is from the next on average, was 2.20 m.
The expected mean distance based on a random distribution throughout the sampling area was 2.26 m
between each tree. Because the nearest neighbor ratio is less than 1 (Table 2), the distribution of the
trees was considered clustered. Map of point patterns attained following stem mapping indicated that
there were clustering of trees within the study plot (Figure 3). Moreover, canopy openings were also
apparent in stem-map.

Table 2: Average Nearest Neighbor Analysis Summary.

Parameters Values
Observed Mean Distance (m) 2.20
Expected Mean Distance(m) 2.26
Nearest Neighbor Ratio 0.97
z-score -1.94

LAT
3595800
1

I I I l I I
634950 635000 635050 635100 635150 635200

3595650

LONG

Figure 3: Map of point patterns attained following stem mapping.

The short distances among trees reveal the existence of mainly small forest gaps. Bianchi et al. (2021)
examined spatial patterns of Norway spruce (Picea abies L.), and stated that small mean distances
between trees can be associated with smaller canopy gaps. The analyses of this study indicated a
tendency from a clustering pattern to a random pattern at distances greater than 26 m. Being consistent
with our findings, previous researches showed that trends towards random pattern are usually common
with increasing point distances (Szwagrzyk and Czerwczak, 1993).

When using Ripley’s analysis, if the observed k-value is greater than the expected for a given distance,
the distribution is considered more clumped than a random distribution at that distance. Thus, trees
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represented a clustered pattern at distances smaller than 26 m (Table 3). On the other hand, the smaller
observed k-value compared to the expected k-value indicated a tendency from a clustering pattern to a
random pattern at distances between 26 and 65 m (Table 3). A larger observed k-value than the upper
confidence envelope value suggested that the spatial clustering for that distance was statistically
significant. The observed k-value in our analysis was above the upper confidence envelope value
meaning that it was not occurring based on a random chance alone (Figure 4).

Table 3: Multi-Distance Spatial Clustering k-Function Summary

Distance L(d) Difference Min L(d) Max L(d)

6,54 7,24 0,71 6,32 6,53
13,08 13,98 0,91 12,48 12,86
19,61 20,24 0,62 18,38 18,96
26,15 26,12 -0,03 24,05 24,79
32,69 31,72 -0,97 29,53 30,42
39,23 36,99 -2,24 34,71 35,84
45,77 41,97 -3,80 39,64 40,99
52,30 46,67 -5,64 44,44 45,86
58,84 51,23 -7,61 49,01 50,52
65,38 55,57 -9,81 53,30 54,97
K Function
Chestered = Expectedk
65- e ObsgrvedK
-+~ Confidence Env.
60-
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Figure 4: K-function of the point pattern analysis.

Canopy gaps can further create clustered spatial patterns of trees (Stewart, 1989). Relatively larger
longleaf pine trees near and around the canopy gaps would suggest that these gaps may have formed by
death of individual large trees. This type of canopy gaps are usually results of wind-throws, insect
damages, diseases, lightning etc. (Engstorm et al., 2001), because longleaf pine usually exists in an
environment that is subject to frequent occurrence of these disturbances (Guldin, 2006). The species can
occupy growing space created after one or several mature trees are killed by lightning strike, insects,
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Figure 5: Stem-mapped study plot. Size of the points represent dbh of the trees.

diseases or storms (Wahlenberg 1946). Small canopy gaps can also be due to competition of large trees
for belowground resources (Palik et al., 1997; Piao et al., 2013).
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Figure 5 shows the spatial distribution of trees by species, and diameter size. Longleaf pine trees were
clustered and occupied most of the study plot, while bottom part of the plot mostly had clustering of
loblolly pine trees (Figure 5). Average dbh of longleaf pine trees was 22.7 cm ranging from 5.1 to 54.6
cm, while dbh of loblolly pine trees ranged from 7.6 to 51.1 cm with an average of 26.7 cm. Canopy
openings were present where longleaf pine was dominant within the plot (Figure 5). It should be noted
that, although not mapped or measured, high density of longleaf pine regeneration was monitored within
the canopy gaps. Secondary species were mostly small size ranging from 5 to 39.9 cm with an average
of 13.4 cm in dbh. Most of these species were more shade-tolerant than longleaf and loblolly pine, thus,
they seemed to be present where tree densities were relatively higher (Figure 5). Stem-mapping also
show that relatively larger longleaf pine trees were near and around the canopy gaps. Moreover, smaller
size longleaf pine trees seemed to be both open-grown, as well as growing near and around the large
ones (Figure 5).

Longleaf pine is known to be a shade intolerant species. Therefore, the high density of longleaf pine
regeneration within canopy caps can be associated with the light and warmth requirements of longleaf
pine regeneration (McGuire et al., 2001; Guldin, 2006). A new opened space is usually colonized by
juveniles because competition for light and other nutrients with overstory trees is usually decreased
when a canopy opening is formed (Avery et al., 2004). The colonization of longleaf pine juveniles within
canopy gaps may result in clumps of trees at ensuing stages. Secondary species were mostly observed
in eastern part of the plot where longleaf pine trees were mostly in small size. This can be attributed to
decreasing prescribed fire intensity near small size longleaf pine trees, because the litter accumulation
in close proximity to large trees is usually higher, which result in higher mortality of other species
(Avery et al., 2004).

Acknowledgments: Author would like to thank Chase Seals for his help during the field work.

References

Armesto, J.J., Mitchell, J.D. Villagran, C. (1986). A comparison of spatial patterns of trees in some tropical and
temperate forests. Biotropica, 18, 1-11.

Avery, C.R., Cohen, S., Parker, K. C., Kush, J.S. (2004). Spatial patterns of longleaf pine (Pinus palustris) seedling
establishment on the Croatan National Forest, North Carolina. Journal of the North Carolina Academy of Science,
131-142.

Bhandari, S.K., Veneklaas, E.J., McCaw, L., Mazanec, R., Whitford, K., Renton, M. (2021). Individual tree growth
in jarrah (Eucalyptus marginata) forest is explained by size and distance of neighbouring trees in thinned and non-
thinned plots. Forest Ecology and Management, 494, 119364.

Bianchi, E., Bugmann, H., Hobi, M. L., Bigler, C. (2021). Spatial patterns of living and dead small trees in
subalpine Norway spruce forest reserves in Switzerland. Forest Ecology and Management, 494, 119315.

Brockway, D.G., Outcalt, K.W. (2000). Restoring longleaf pine wiregrass ecosystems: Hexazinone application
enhances effects of prescribed fire. Forest Ecology and Management, 137, 121-128.

Busing, R.T. (1996). Estimation of tree replacement in an Appalachian Picea-Abies forest. Journal of VVegetation
Science, 7, 685— 694.

Chokkalingam, U., & White, A. (2001). Structure and spatial patterns of trees in old-growth northern hardwood
and mixed forests of northern Maine. Plant Ecology, 156(2), 139-160.

Condit. R., Hubbell S.P., Foster R.B. (1992). Recruitment near conspecific adults and the maintenance of tree and
shrub diversity in a neotropical forest. American Naturalist, 140, 261-286.

Engstrom, R.T., Kirkman, L.K., Mitchell, R.J. (2001). The natural history of the fire forest. In: Wilson, J. R.,
editor. The fire forest: longleaf pine wiregrass ecosystem. Georgia Wildlife, 8, 5-11, 14-17.

158



EJFS-Spatial patterns of trees in a Longleaf Pine (Pinus palustris Mill.) dominated stand: A case study by Kara
2021

Fang, W. (2005.) Spatial analysis of an invasion front of Acer platanoides: dynamic inferences from static data.
Ecography, 28, 283-294.

Fortin, M.J., Dale, M.R.T. (2005). Spatial Analysis: A Guide for Ecologists. Cambridge University Press.

Frost, C.C. (2006). History and future of the longleaf pine ecosystem. In: Jose, S., Jokela, E. J., Miller D. L.,
editors. The longleaf pine ecosystem: ecology, silviculture, and restoration. New York, NY, USA: Springer, pp.
217-251.

Greig-Smith P. (1952). Ecological observations on degraded and secondary forest in Trinidad, British West Indies:
EL Structure of the communities. Journal of Ecology, 40, 316-330.

Guldin, J. M. (2006). Longleaf pine regeneration ecology and methods. In: Jose, S., Jokela, E. J., Miller, D. L.,
editors. The longleaf pine ecosystem: ecology, silviculture, and restoration. New York, NY, USA: Springer, pp.
217-251.

Kazempour Larsary M., Taheri Abkenar K., Pourbabaei H., Pothier D., Amanzadeh B. (2018). Spatial patterns of
trees from different development stages in mixed temperate forest in the Hyrcanian region of Iran. J. For. Sci., 64,
260-270.

Liu, P., Wang, W., Bai, Z., Guo, Z., Ren, W., Huang, J., Xu, Y., Yao, J., Ding, Y., Zang, R. (2020). Competition
and facilitation co-regulate the spatial patterns of boreal tree species in Kanas of Xinjiang, northwest China. Forest
Ecology and Management, 467, 118167.

McGuire, J.P., Mitchell, R.J., Moser, E.B., Pecot, S.D., Gierstad, D.H., Hedman, C.W. (2001). Gaps in a gappy
forest: plant resource, longleaf pine regeneration, and understory response to tree removal in longleaf pine
savannas. Can. J. Forest Res., 31, 765.

Moeur, M. (1993). Characterizing spatial patterns of trees using stem-mapped data. Forest Science, 39(4), 756-
775.

Palik, B.J., Mitchell, R.J., Houseal, G., Pederson, N. (1997). Effects of canopy structure on resource availability
and seedling responses in a longleaf pine ecosystem. Can. J. Forest Res., 27.

Piao, T., Comita, L.S., Jin, G., Kim, J.H. (2013). Density dependence across multiple life stages in a temperate
old-growth forest of northeast China. Oecologia, 172, 207-217.

Platt, W. J., Evans, G. W. and Rathbun, S. L. (1988). The population dynamics of a long-lived Conifer (Pinus
palustris). The American Naturalist, 131, 491-525.

Rathbun, S. L. and Cressie, N. (1994). A space-time survival point process for a longleaf pine forest in southern
Georgia. Journal of the American Statistical Association, 89, 1164-1173.

Ripley, B.D. (1977). Modelling spatial patterns. J. Roy. Stat. Soc., 39, 172-192.
Outcalt, K.W. (2000). The longleaf pine ecosystem of the south. Native Plant Journal, 1, 42-53.

Stewart, G.H. (1989). The dynamics of old-growth Pseudotsuga forests in the Western Cascade Range, Oregon,
USA. Vegetatio, 82, 79-94.

Szwagrzyk, J., Czerwczak, M. (1993). Spatial patterns of trees in natural forests of East-Central Europe. Journal
of Vegetation Science, 4(4), 469-476.

Zanini, L., Ganade, G., Hiibel, 1. (2006). Facilitation and competition influence succession in a subtropical old
field. Plant Ecol. 185, 179-190.

Wahlenberg, W.G. (1946). Longleaf pine: Its use, ecology, regeneration, protection, growth, and management.
Washington, DC, USA: Charles Lathrop Pack Forestry Foundation.

Submitted: 28.06.2021 Accepted: 29.11.2021

159



DOI: 10.3195/ejejfs.980966
Research Paper — Arastirma Makalesi

Eurasian Journal of Forest Science

2021 9(3): 160-174

http://dergipark.org.tr/en/pub/ejejfs

Economic analysis in social responsibility projects of forest villages
(case of the western Mediterranean region)

Ufuk COSGUNY”

L* Forest Policy and Management Dept. of Forest Faculty, Karabuk University, 0078 Karabuk, TURKEY
Corresponding author: ufukcosgun@karabuk.edu.tr

Abstract

In Turkey, the population living around forest areas is significantly affected by forestry activities. There are 21
thousand forest villages and 7 million forest villagers living in these forest villages within the 22.9 million ha forest
area. In other words, one out of every three people living in rural areas is a forest villager.

Daily life activities of forest villagers living together with forest areas can cause pressure on forests. GDoFV by
various development projects to reduce the impacts of pressures on forest areas of forest villagers have been
implemented. This improvement loans are two groups, including for economic and social purposes.

GDoFV only makes cost-benefit analysis for social projects. Does not apply any other economic analysis. Water
Heating with Solar Energy Systems (Solar Power Plant) project is a project implemented by GDoFV social purposes.
The aim of the SPP projects is to reduce the firewood consumption of the forest villagers. This case study aimed to
evaluate the economic analysis of SSP projects implemented to reduce the forest villager's consumption of firewood.
In the forest villages of the Western Mediterranean Region, 100 forest villages were sampled from 152 forest villages
and 629 forest villagers where SPP application was made.

Key Word: Solar Power Plant for Forest villgers, economic analysis, forest villages

1. Introduction

With the "Forest Law" numbered 6831 enacted in 1956 and still in force in Turkey, the population living
in or adjacent to forest areas in rural areas is defined as "forest villagers". In the process that has passed
since the establishment of our Republic; There have been significant changes in the rural structure in
Turkey. In the beginning, about 75-80% of the population lived in rural areas, but today this situation has
changed. In this period, it was considered very important to improve the economic level of the rural
population and to create a rapid rural development. With these approaches, five-year country development
plans were created in the 1960s. In the 1970s, the Ministry of Rural Affairs was established and the
development problem of the population in rural life began to be addressed more concretely. This was
followed by the establishment of the "General Directorate of Forest Village Affairs” (GDoFVA) under the
Ministry of Forestry in the second half of the 1970s (Cosgun, 2008).

In this period, forest villagers; utilization levels of forests and pressure on forestry organization etc. effects
have been studied. (DPT, 1970; DPT, 1971; Anil, 1973; Durudz,1975; Durudz ve ark., 1976; istanbullu,
1978). Levels of utilization of forests, which are natural habitats of forest villagers, and development
opportunities of forest villagers; It formed the focus of the studies carried out in the 1980s. GDoFVA
District Development Plans; It is an important work that started in the late 1970s and was completed in
this period. Potential development opportunities have been determined on the basis of districts for the
development of forest villagers at the country level. The necessary plans for development were determined
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by expert teams. Investigations on these works of GDoFVA; forestry has been publicly discussed (Geray
ve Acun, 1980; Geray, 1982; Tarakli, 1982; Acun, 1983; Caglar, 1986; Caglar, 1987).

The social and economic project applications implemented by GDoFVA and the studies on the evaluation
of the socio-economic structures of the forest villagers were examined in various dimensions in the 1990s
(Tolunay, 1992; Tiirker ve Toksoy, 1992; Tiirker, 1992; Anonym, 1997; Giimis, 1993; Gokge ve ark.,
1998; Tolunay, 1998; Ozkurt, 1998). The effects of GDFVA project implementations on forest villagers
and their contribution to the development of forest villagers, as well as the evaluation of the results of the
implemented project studies, are the subjects that were especially examined in the 2000s (Tolunay ve ark.,
2002; Dasdemir, 2003; Cosgun, 2005; Tolunay ve Korkmaz, 2005; Cosgun ve ark., 2007; Uzun, 2008;
Cosgun ve ark., 2009; Onal, 2010; Okutucu ve ark., 2012; Korkmaz ve Alkan, 2014; Cosgun, 2016;
Dasdemir, 2016; Cosgun, 2017; Dasdemir, 2017).

Forest villages and people living in these villages constitute the disadvantaged group in rural areas. When
we come to the present day from the establishment of our republic, the structure of the population has also
changed. Today, 30% of the population lives in rural areas and 70% in urban areas (Anonym, 2007, TOD,
2019). However, the population of forest villages has an important place in the rural population. 1/3 of the
population living in rural areas are forest villagers.

Turkey has 22,9 mil ha forest area (Anonym, 2020). The ratio of forest land to Turkey country area is
29,4%. There are found 21 thousand forest village in Turkey and 7 mil forest villages population live
within and around.

Therefore, the works to be carried out on forest areas directly affect the forest villagers. In order to prevent
the forest villagers from being adversely affected, different individual and cooperative loans have been
developed by GDoFVA. It is aimed that the forest villagers will be less affected by various forestry
activities with social and economic credit applications. Studies for the development of forest villagers;
Since its establishment, an understanding has prevailed that it should be carried out through GDoFVA.
However, sufficient resources have not been provided to enable GDoFVA to fulfill this function. Due to
the different organizational models in the process from its establishment to the present; efficient works
have not been carried out (Cosgun, 2020). GDoFVA 's organizational structure got smaller in different
organizational structures; It has turned into a head of Department GDoFVA, and has had to carry out its
work with this structure.

In the establishment of the Ministry of Forestry and Water Affairs in 2011; It was reduced from the General
Directorate level to the Department of Forest Village Relation level (DoFVR) (Cosgun, 2016). Other forms
of organization in this practice and process, due to the inability to establish a link between the functions
attributed to DoFVR and the resources allocated; DoFVR has received serious criticism for the works it
has implemented and/or failed to implement.

The main purpose of DoFVR is; to reduce or prevent the exposure of forest villagers who are subject to
various restrictions due to forestry practices, and thus to reduce or eliminate the negative pressures of forest
villagers on forests. To this end; DoFVR developed credit projects for economic and social purposes for
forest villagers. To forest villager families; economic and social loans and to forest village cooperatives;
It is aimed to develop the forest villagers by providing loans with economic content (Cosgun, 2020).

Since the beginning of the 2000s has applied, the Solar Water Heater Systems (Solar Power Plant) Water
Heating Project is one of the social projects initiated by DoFVR and rapidly gaining popularity.SPP
project; aims to reduce the forest villager's consumption of firewood. Various studies have been carried
out on the amount of wood savings realized as a result of the implementation of the project, which started
to be implemented since 2005 and became widespread rapidly (Onal, 2010; Onal ve Bekiroglu, 2011;
Okutucu ve ark., 2012; Cosgun, 2017). On the other hand, there have been social and economic researches
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that firewood consumption for rural area people (Win et al, 2018; Johnson et al, 2010; DeFries and Pandey,
2010; Kresten et al, 1998; DeMontalembert and Clement, 1983; Ullah et al, 2021; Awah, 2021).

Forest villagers consume firewood in various activities (cooking, water heating, bathing, heating, etc.)
throughout the year. It buys some of its wood needs from forest management directorates in return for
money. In addition, it evaluates various wood wastes resulting from its own vineyard and garden works
and obtains some of it illegally from the forest.

Unfortunately, there is no regular monitoring system for social and economic projects carried out by
GDoFVA, except for project repayments. After social and economic project implementations, in the socio-
economic structure of the forest villagers; It is not known how much progress has been made. Studies on
the subject are of local or regional dimensions. A research study that will make a general evaluation of
Turkey has not been carried out.

An important effect of forest villagers' use of wood for fuel is on climate change. The consumption of
firewood causes a decrease in existing carbon stocks. On the other hand; With the help of the implemented
SPP project, fuelwood savings and contributions to the country's carbon stocks can also be determined.
Studies on carbon stocks and their calculations are developing rapidly in Turkey.

In GDoFVA social purpose project investments, economic analysis is not performed. Only the
determination of the benefit-cost ratio (B/C) is considered sufficient. But Net Present Value and Internal
Profitability Ratio; emerges as a more decisive economic analysis. Therefore, it is necessary to ensure that
these three elements are included in the general economic analysis, even if they are social projects.

The aim of the study; GDoFVA is the evaluation of social-purpose project supports by performing
economic analysis. As a result of the project implementation, It is the comparison of the economic analysis
made according to the realization data obtained and the economic analysis at the beginning of the project.
The scope of the project; These are the forest villages in the provinces of Antalya, Burdur and Isparta
where the SPP project is implemented in the Western Mediterranean Region (Figure, 1).
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Figure 1. Study area.

Families in forest villages benefiting from the SPP project did not achieve the expected level of savings in
annual wood consumption. For this reason, it has been observed that there are differences between the
calculated economic analysis values.

SPP application is a technology based on obtaining energy from sunlight. The energy emitted by the Sun
and reaching our Earth; It is the radiation energy released by the fusion process in the core of the Sun. The
conversion of hydrogen gas in the sun to helium is due to the fusion process. The intensity of solar radiation
outside the Earth's atmosphere; roughly constant at 1370 W/m2; however, it varies between 0-1100 W/m2
values on earth. Even a small portion of this energy coming to Earth is many times more than the current
energy consumption of humanity. Studies on benefiting from solar energy; Especially after the 1970s, it
gained momentum, Solar energy systems showed a decrease in technological progress and cost, Solar
energy has established itself as an environmentally clean primary energy source (Gokyel and Ulusoy,
2016).

The amount of solar radiation falling on the world is much more than the energy demand of the world. The
rays reaching the earth's surface are 10,000 times more than the total energy consumption. Annual average
unit, amount of solar energy per square meter; It is 1,000 kWh in Europe and 1,800 kWh in the Middle
East. According to the studies, if approximately 0.71% of the European surface is covered with solar
panels; All the energy that Europe needs will be met. According to a study conducted by the IEA
(International Energy Agency), if 4% of the world's deserts are covered with solar panels, the primary
energy needs of the whole world can be met (Gokyel and Ulusoy, 2016).

There are two basic ways to use solar energy. The first is to generate energy using traditional methods with
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the help of turbines by making use of the sun's heat. The other method is photovoltaic panels. Photovoltaic
panels are semiconductor technologies that directly convert sunlight into electrical energy. The energy
obtained by using photovoltaic panels in the world; agriculture, housing, industry, greenhouse gas
emissions, etc. that is, their effects on climate change are examined. There are various studies on the
economic and social analysis of the effects arising from the using panels in various sectors (Wang, 2006;
Cuce et al, 2016; Akinyele et al, 2015; Spertino et al, 2013; Odeh et al, 2006; Campana et al, 2015-3;
Campana et al, 2015-b; Bjornsen, et al, 2017; Solovy et al, 2018; Solovy et al, 2019).

In addition to the economic and environmental benefits provided by the choice of the renewable energy
field, it has gained importance in terms of social benefits as it offers new business opportunities. In the
result of preferring renewable energy investments; It is being created employment potential in project
development, construction- and assembly, operation and maintenance-repair processes. In addition,
employment is created in the production of machinery, materials and industrial products required by the
renewable energy sector and in the development of workforce skills (Yilmaz, 2014). In our country, plans
and forecasts regarding employment in the renewable energy sector have been created. According to
different scenarios. It is seen that the annual employment in solar energy will vary between 5,0008,000
people/year. In this case, it is predicted that biomass energy production can vary between 8001300
people/year (Yilmaz, 2014). Annual water heating capacity by using solar energy; In China, it is 2 times
more than in Europe and 4 times more than in North America. The increase using of solar energy system
and water heating systems in China; It is perceived as a social project that will contribute to social
sustainable development by reducing electricity consumption (Wang, 2006). As a result of the evaluation
of central heating (petroleum products), tube usage, kerosene, electricity usage and solar energy systems
with the Analytical Hierarchy process; It has been determined that solar water heating system is the
cheapest type of heater. In conclusion, we can say that the solar water heating system is the most desirable
system for use in Jordan (Mohesen, and Akash, 1997).

2. Material and Method

Among the social projects implemented by GDoFVA in recent years; “Reduction of Fuel Wood
Consumption” (RoFWC) projects take an important place. Among these projects, the most widely
implemented and continued to be implemented; It is a water heating (SPP) project with solar energy
systems. This study; It covers the forest villages where the "Solar Water Heating (SPP) Project”" is
implemented in the provinces of Antalya, Burdur and Isparta in the Western Mediterranean Region.

The material of the study; It is the face-to-face survey data conducted with families living in forest villages
in the provinces of the Western Mediterranean Region.

In the questionnaire, questions about the social and economic structures, and the annual firewood
consumption, were asked. These questions have been age, gender, population distribution by households,
educational status, social security status of families, basic livelihoods, share of firewood cost in family
income, etc. In addition, the questions of where and in what quantities the amount of wood consumed as
fuel is obtained are also included.

A questionnaire was applied in 29 of 37 villages where SPP implementation was carried out in Antalya. A
survey was conducted in 30 of 50 forest villages in Burdur and 100 out of 152 villages in Isparta,
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respectively. A survey was conducted in 100 of the 152 villages where SPP implementation was carried
out in the region, and 66% were sampled. A survey was conducted with 629 households by sampling 18%
of 3447 households in forest villages where SPP application was carried out throughout the region (Cosgun
and Giiler, 2015).

Even in the socially-oriented projects implemented for forest villagers, there is an economic burden. It is
vital to know the net present value and especially the internal rate of return. Only the benefit-cost ratio is
included in the economic analysis of the socially oriented GDFVA projects implemented for forest
villagers. However, this approach is not sufficient. In this study, the evaluation of social benefits is not
included since the economic dimensions of GDFVA social-oriented projects are taken into account because
this approach requires another assessment.

Socially oriented SPP projects implemented by GDFVA have been applied to more than 140 thousand
forest villagers in Turkey. It is important that only the benefit-cost ratio is included and no other economic
analyses are included.

In the calculation of the benefit-cost ratio, the variability of the amount of firewood and the price of the
firewood can show the project positively. whereas the main indicator is economic analysis, net present
value, and especially the internal rate of return

3. Discussion
3.1. Economic Analysis of SPP Application from the Perspective of Forest Villagers

In the economic analysis of SPP applications, project evaluation criteria such as Net Present Value and
Internal Profitability Ratio are used. Indeed, these criteria are suitable for analysis within the scope of
commercial profitability. While making the economic analysis of the SPP application, the approach to be
followed when it is desired to analyse the forest villagers based on what they get from this work is
commercial profitability analysis.

The calculations of Net present value; Internal Profitability Ratio was preferred in the study due to its
limitations such as being affected by the size of the project and the need for an externally determined
discount rate. However, as mentioned in the literature, in order to make these analyzes, it is necessary to
accept a technical life in the SPP application and calculate the costs and revenues on a yearly basis.
Considering the information obtained during the research;

» SPP applications have a technical life of 15 years,

* 1 unit of SPP is purchased by GDFVA for 1200 TL in cash from the seller company on behalf of the
villager and installed on the other hand, the villagers pays their loan in 3 years without paying any interest
(400 TL+400 TL+400 TL)

 Before the SPP, the villagers consumed 4 LPG gas per year and the total cost (4x82) corresponded to
328 TLl/year, with the use of SPP, the villager saves 61.44% in annual LPG consumption and it is
(328X0.6144) 201,52 TL/year in value

+ The forest administration procures 25% of all fuel wood needs of the villagers from their own fuel
allocations, and villagers for this, pays 41,3 TL/ster in Article 31 villages, while Article 32 villages pay
49,56 TL/ster (average 45,34 TL), In case of installing SPP to the households; from the fact that there is
no need to use a total of 5 ster of wood per year and therefore the villager's personal fuel wood payments;
saved from paying a total of 56,79 TL (5 X 0,25 X 45,43),
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 The effect of fuel wood and LPG consumption savings will be evident in the first year,
« It is assumed that the SPP application will need maintenance and repair costs during its useful lifetime
and in the 10th year, and a budget of 400 TL will be needed for this requirement.

Considering these assumptions; The income and expense relationship created by the SPP application for
the villagers is shown in Table 1.

Table 1: Evaluation of the SPP Application in terms of Forest Villagers (income-expense)

YEARS EXPENSE INCOME NET Present Value Calculated Discount Rate (1)
s N i 10% 20% 30% 40%

1 400 258,31 -141,69 -128,8091 -118,0750 -108,9923 -101,2071
2 400 258,31 -141,69 -117,0992 -98,3958 -83,8402 -72,2908
3 400 258,31 -141,69 -106,4538 -81,9965 -64,4925 -51,6363
4 0 258,31 258,31 176,4292 124,5708 90,4415 67,2402
5 0 258,31 258,31 160,3902 103,8090 69,5704 48,0287
6 0 258,31 258,31 145,8093 86,5075 53,5157 34,3062
7 0 258,31 258,31 132,5539 72,0896 41,1659 24,5045
8 0 258,31 258,31 120,5035 60,0747 31,6661 17,5032
9 0 258,31 258,31 109,5487 50,0622 24,3585 12,5023
10 400 258,31 -141,69 -54,6276 -22,8837 -10,2779 -4,8985
11 0 258,31 258,31 90,5361 34,7654 14,4133 6,3787
12 0 258,31 258,31 82,3055 28,9712 11,0872 4,5562
13 0 258,31 258,31 74,8232 24,1427 8,5286 3,2544
14 0 258,31 258,31 68,0211 20,1189 6,5605 2,3246
15 0 258,31 258,31 61,8374 16,7657 5,0465 1,6604

TOTAL NET PRESENT VALUE (NPV)  815,7683 300,5265 88,7512 -7,7732

The years column of Table 1; The economic life of the SPP application, and the expenses and income
columns represent the annual income and expenses that are expected to occur for the villagers according
to the above assumptions and research findings.

As it is known, Internal Profitability Ratio of return is the discount rate that makes the net present value
(NPV) zero, and in order to calculate it, it is necessary to calculate the net present value with an interactive
approach. These calculations are shown in Columns 5, 6, 7 and 8 of Table 1. NPV account;

The formula Ko = Kn/ 1.0p”n is used. Ko in the formula; represents the present value. Kn shows the value
of the income, expense or net surplus in the n. year of the project, which will be discounted to today. p;
shows the discount rate (Balgik, 2003).

As it can be understood from the examination of Table 1, the Internal Profitability Ratio (IPR) of SPP
applications is greater than 30% but less than 40%. Based on this range and using the formula IPR =r1 +
(PV (r2 - r1) / (PV + INVI)), the internal rate of return can be calculated.

In the formula;

r1; The discount rate that makes the NPV positive,
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r2; The discount rate that makes the NPV negative,
PV; positive present value and
INVI is the absolute value of the obtained negative present values means.

The Internal Profitability Ratio (IPR) = 30 + (88,7512(40-30) / (88,7512+ 7,7732) = 39,29 are available
as.

According to the calculations, the annual return of the capital provided to the establishment of the SPP by
the forest villagers with the opportunities provided by GDoFVA, it is at the level of 39.29% and compared
to the alternative investment opportunities of the market, it should be considered as a viable venture.

For social projects, only the Benefit Cost Ratio (B/C) is calculated in the GDoFVA approach. In this
calculation, a depreciation of 1/6 of the cost of the system is used as an expense. As income; With the
project, 5 sters of firewood saving and its cost are taken into consideration. However, the saving amount
of 5 ster of firewood here is evaluated according to market prices. However, forest villagers obtain their
firewood at a different price from the market (at a lower price than the market) in accordance with the
forest law no. 6831.

In general, the Benefit Cost Ratio (B/C) made by considering the market price of the SPP projects
implemented by GDoFVA varies between 1.30-1.80. However, this ratio is 0.77 according to the data
above.

3.2. Economic Analysis of SPP Application from the Perspective of GDoF

It is not sufficient to subject the SPP application to an economic evaluation in terms of the forest villagers,
who are the beneficiaries of the facility. A similar analysis needs to be done for the public or GDoF as
well. The analysis of the contribution of a project to the country's economy is called national profitability
analysis and different evaluation criteria are preferred in this context.

In the National Profitability analysis of the projects while it is possible to use criteria such as National
Benefit- Cost analysis, Value Added analysis, Capital Output Ratio, Capital Employment Ratio. In addition
it is also possible to develop special criterias related to current economic problems. For example; Foreign
Trade Effect and Current Account Deficit Effect etc.

For the SPP application, it is possible to make an analysis based on GDoF, which is currently DoFVR
depends on and with the national cost-benefit approach. However, there are problems in defining and
measuring costs, defining and measuring benefits, deciding the useful life, and determining the discount
rate in benefit-cost analysis.

+ For 1 unit of SPP, 1200 TL cash payment will be made by the administration from own resources, the
payment will be made in advance present time and the repayment of this payment will be taken from the
villagers in three equal installments without any interest.

» While forest villagers benefit from SPP, it is distributed equally to the 31st and 32nd article villages and
it will eliminate the allocation of 1 ster of firewood per unit per year. Therefore, GDoF will lost an average
of 45,43 TL/year of from fuelwood allocation income starting from the first year when the SPP is installed.
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On the other hand, by selling 1 ster of wood saved for one unit of SPP, a sales income of 105 TL/ster will
be possible,

« Although it is known that GDoF does not evaluate its own resources in the money market as if it were
a financial institution, it is assumed that if it evaluates its own resources at the current market interest rate,
GDoF can earn an annual gain of 13%. Therefore the discount rate can be taken as 13%,

» According to these assumptions, the benefits and costs for GDoF during the economic life of the SPP
are shown in Table 2.Using the research findings;

» GES implementation will provide benefits to GDoF for 15 years.

Table 2: Analysis Values for GES Application for GDoF

Years Total Benefits TL Total cost TL Present Value of Present Value of Costs
0 0 1200 0 1200
1 105 45,43 92,92 40,20
2 505 45,43 395,49 35,58
3 505 45,43 349,99 31,49
4 505 45,43 309,73 27,86
5 105 45,43 56,99 24,66
6 105 45,43 50,43 21,82
7 105 45,43 44,63 19,31
8 105 45,43 39,50 17,09
9 105 45,43 34,95 15,12
10 105 45,43 30,93 13,38
11 105 45,43 27,37 11,84
12 105 45,43 24,22 10,48
13 105 45,43 21,44 9,28
14 105 45,43 18,97 8,21
15 105 45,43 16,79 7,26

Total 1514,36 1493,59
B/C ratio 1,014

Calculations in the Present Value of Benefits and Costs columns in Table 2 are made on based the 13%
discount rate using the present value formula given above. Considering the total benefits and costs in Table
2, it is seen that the benefit-cost ratio (B/C) is 1.014.

B/C ratio greater than one means; he states that the benefits provided by the SPP application to the
administration in the fifteen-year period are higher than the costs incurred by the administration. However,
the fact that the ratio is very close to one reveals that there is an equivalence.

This indicates that the administration is looking for ways to increase the B/C ratio with a better design.

a) Lowering the initial installation costs of the SPP or investigating the possibilities of instalments
instead of cash payments,
b) By increasing the amount of wood saved by the SPP owners, it is necessary to investigate the ways of
increasing the wood raw material that can be transferred from personal fuel allocations to market sales.

Undoubtedly, it is possible to repeat the above analysis not only in terms of GDoF, but also taking into
account the savings in LPG consumption of a country dependent on foreign energy in terms of energy. In
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this case, the benefits of the country; it is necessary to add “the price paid for the import of the saved gas
amount” and to the costs “losses arising from the reduction of the taxes obtained by the public through gas
sales” should be added to the costs. However, although these figures are not known; It should be considered
that the amount paid for imports will be more than the amount obtained through taxation and that larger
P/M ratios may be found.

4- Conclusion

DoFVR has experienced various organizational and management differences since its establishment.
Today; It carries out its activities as a Department under the GDoF in Turkey. Since its establishment, it
has implemented various social and economic personal loans and economic cooperative loan projects. For
the social loans applied, there is no economic analysis projects other than the benefit-cost ratio. On the
other hand, an economic analysis is not carried out considering the project implementation results.

At the project planning stage; there is no economic evaluation that takes into account the economic
analyzes made according to the predicted data and the process after the realization of the project. Therefore,
it is not determined what effect the post-project process has. With this study; For the socially based SPP
project of GDoFVA, the benefit-cost ratio created during the project planning phase, the benefit-cost ratio
that emerged according to the post-project data and other economic analyzes (net present value and internal
profitability ratio) were determined. Economic analyzes were evaluated in terms of both forest villagers
and GDoF.

The Benefit Cost Ratio (B/C) made by GDoFVR considering the market price of the SPP projects
implemented in the forest villages of the Western Mediterranean Region varies between 1.30-1.80.
However, forest villagers make some of their firewood needs obtained from in their own gardens and
agricultural activities. Some of other their needs are met by paying from forest areas. A part of the amount
of firewood provided by forest villagers from forest areas is obtained legally and some illegally. Due to
the convenience provided to the forest villagers by the forestry law numbered 6831, the forest villagers
obtain the firewood raw material to be obtained legally from the forest areas at a discounted price than the
market price. When the discounted price is taken into account, the cost- benefit ratio is 0.77. This benefit-
cost ratio shows that the project cannot be economical. However, when the costs of the social-purpose SPP
project implemented by GDoFVR are calculated use the market prices, the annual return provided by the
IRR, the capital itself is 39.29%.

In SPP social projects, 1/6 of the system cost is considered as depreciation (Anonym, 2013/a; Anonym,
2013/b; Anonym, 2017). System costs vary according to years and regions. The income input used for
cost-benefit analysis is the market value of the amount of firewood savings. However, the forest villagers
meet their firewood needs from the Forestry Enterprise in the Directorate of the Forestry Enterprise that
they are affiliated, according to the forest law numbered 6831. The amount and cost of coniferous and
leafy firewood in Regional Forestry Directorates are determined annually by the GDoF. It is also stated
above for the project period.

Although GDoFVA tends not to make an economic analysis for social projects in general, an analysis
based on objective data should be made, considering the economic deprivation of forest villagers who will
benefit by investing. The forest villagers who will benefit from the project need to know the dimensions
of the cost incurred in return for benefiting from the project, according to the economic analysis.
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As in the example of the SPP project, the benefit-cost ratio (B/C) in social projects is not an economic
indicator by itself. Expense and income elements used in the analysis; It has not being calculated based on
accurate and objective factors. For example, the LPG tube economy used by the forest villagers annually
is not included in the project accounts. This savings should be counted as an income. The economy for
firewood of the forest villager; It should be determined not with market prices, but by considering the
prices determined by GDoF for forest villagers. In this case, there will be decreases in the income account.
It is absolutely necessary and obligatory to make economic calculations of social projects. Because; The
economic level of forest villagers, who are investors, is very low. For this reason, in the economic analysis
to be made; approaches such as partial budget analysis and opportunity cost should be included.

References

Acun E., 1983. Aydn ili Kéylerinin ve Ozellikle Orman kdylerinin Kalkindiriimalart Uzerine Aragtirmalar, 1.U.
Yayin No: 3141, OF Yayin No: 338, Istanbul.

Akinyele D. O., Rayudu R. K.; Nair N. K. C.; 2015. Global Progress in photovoltaic Technologies and the scenario
of devolopment of solar panal plant and modiile performance estimation- Aplication in Nigerya, Reneweable
and Sustainabele Energy Reviews 48 (2015) 112,139

Anil Y.; 1973. Yukar1 Culhali K&yiiniin Sosyo-Ekonomik Dokusu, Ormancilik Arastirma Enstitlisiit Miidiirligii
Teknik Biilten Serisi No: 57, Ankara.

Anonym, 1997. ORKOY Genel Miidiirliigii, Istatistik Daire Baskanlig1, Ankara.
Anonim, 2007. ORKOY Genel Miidiirliigii, istatistik Daire Bagkanlig1, Ankara.
Anonym, 2013/a. ORKOY Burdur GES Projesi, Isparta.

Anonym, 2013/b. ORKOY lIsparta GES Projesi, Isparta.

Anonym, 2017. ORKOY Antalya, GES Projesi, Antalya.

Anonym, 2020. Orman Varlig1 Orman Genel Miidiirligii, Ankara

Awah, B.S.; 1995. The Rural Woman and the Importance of Fuelwood in Household Energy Consumption in the
Diamare Division of the Far North Province, Cameroon.

Balgik B., 2003. Yatirim Projelerinin Hazirlanmasi ve Degerlendirilmesi, Nobel Yayinevi.

Bjornsen Gurung, A., Seidl, 1., 2017. ldentifying green energy options for the Ukrainian Carpathians. In: 125th
IUFRO Anniversary Congress. Book of Abstracts, 2017. Freiburg, pp. 93.

Campana P. E., Li H., Zang J., Zang R., Liu J., Yan J.; 2015/a. Economic optimization of photovoltaic water pumping
systems for irrigation, Energy Conservation and Management 95 (2015) 32-41.

170



EJFS-Economic analysis in social responsibility projects of forest villages (case of the western Mediterranean
region) by Cosgun 2021

CampanaP. E., Leduc S., Kim M., Liu J., Kraxner F., McCallum I, Li H., Yan J.; 2015/b. Optimal grassland locations
for sustainable photovoltaic water pumping systems in China, 7th International Conference on Applied
Energy - ICAE2015, Energy Procedia 75 (2015) 301-307.

Cosgun U., 2005. “Bati Karadeniz Bolgesi Orman I¢i Koylerin Sosyo-Ekonomik Yapisi ve Bu Koylerin
Kalkindirilmasinda Etkili Olan Sosyoekonomik Faktorlerin Cogul Sayisal Analiz Yontemleriyle
Belirlenmesi”, Bati1 Karadeniz Ormancilik Arastirma Enstitiisii Miidiirliigii, Teknik Biilten No: 11, Orman
bakanlik No: 220, Midiirlik Yayin No: 16, Bolu

Cosgun U., Ok K., Yilmaz E., Telek A., Ay Z., Uzun E.; 2007. “ORKOY Kaynaklarinin Tahsisinde Orman
Koylerinin Onceliklerinin Ormancilikta Sosyo-Ekonomik Sorunlar Kongresi” Saptanmasi-Antalya li
Ornegi, Bati Akdeniz Ormancilik Arastirma Enstitiisii Miidiirliigii Teknik Biilten No: 28, Antalya

Cosgun U., 2008. “Bat1 Akdeniz Orman Arastirma Miidiirliigii’niin 50. Yilinda Orman-Halk iliskileri ve Sosyal
Ormancilik Arastirmalar1”, 50. Y1l Etkinligi “Bildiriler”, T.C. Cevre ve Orman Bakanligi Bati Akdeniz
Ormancilik Aragtirma Mudirligi, ISBN: 978-605-393-059-4, sayfa: 349-379, Antalya.

Cosgun U., Bekiroglu S., Telek A.; 2009. “Orman Kdylerindeki Tarimsal Kalkinma Kooperatiflerinin Etkinlik
Diizeylerinin Irdelenmesi (Antalya ili Ornegi)”, Bat1 Akdeniz Ormancilik Arastirma Miidiirliigii Teknik
Biilten No: 46, ANTALYA.

Cosgun U., Giiler K. H.; 2015. “ORKOY Giin Is1t Uygulama Sonuglarmin Degerlendirilmesi (Bat1 Akdeniz Bélgesi
Orman Kdyleri Ornegi)”, 19.8206/2012-2013-2014 Nolu sonuglanan proje, Anlatya.

Cosgun U., 2016. Tiirkiye nin Ormancilik Politikas1 Seriiveni Orgiitlenmesi ve Ormancilikta Kadinin Yeri, “OGM
Orgiitlenme Yapist ve Uygulamalarinin Degerlendirilmesi”, Dénmez Ofset Basim Evi, Sayfa Sayis1 119,
ISBN:978-605-64482-5-6

Cosgun U. 2017. Evaluation of solar Energy by the General Directorate of Forest-Village Relations in the South West
Region of Anatolia, pages: 961-963, Volume: 3, Number 5, Journal of Environmental Biology, (SCI). DOI
> http://doi.org/10.22438/jeb/38/5(S1)/GM-13.

Cosgun U., 2020. Effects of Projects Aimed at Reducing the Consumption of Firewood in Forest Villages by
Department of Forest Village Relations (DoFVR): The case study Zonguldak Regional Directorate,
Advances in Scientific Research: Engineering and Architecture, ST. Kliment Ohridski University Press
Sofia, ISBN 978-954-07-5047-7, chapter 29, pp:526-541.

Cuce E., Harjunowibowo D., Cuce M. P.; 2016. Renewable and sustainable energy saving strategies for greenhouse
systems: A compherensive review, Renewable and Sustainable Energy Reviews 64 (2016) 34-59.

Caglar Y., 1986. Tiirkiye'de Orman Koyleri ve Kalkindirilmasina Yonelik Etkinlikler. Ankara: MPM Y aynlari, No:
340.

Caglar, Y., 1987. Orman Kéyliileri ve Kiigiik Ureticilik Uzerine, 11. Tez Kitap Dizisi No: 7, Istanbul, s. 59-83.

Dasdemir 1., 2003. Sarikamig ve Oltu Y&resindeki Ormancilik Kooperatiflerinin Kirsal ve Bolge Ormanciligi
Agisindan Degerlendirilmesi. Z.K.U. Bartin Orman Fakiiltesi, Zonguldak.

171


http://doi.org/10.22438/jeb/38/5(SI)/GM-13

EJFS-Economic analysis in social responsibility projects of forest villages (case of the western Mediterranean
region) by Cosgun 2021

Dasdemir 1., Yilmaz A., 2016. Siirdiiriilebilir Kirsal Kalkinmada ORKOY ’iin Rolii (Samsun Orman Isletme Ornegi),

pages; 307-317, ISEM2016, 3rd International Symposium on Environment and Morality, 04-06 November
2016, Alanya/Antalya

Dasdemir 1., Yildiran O., 2017. The Effect of ORKOY Activities on Sustaniable Rural Development (Example of
Kiitahya Regional Directorate of Foretry, International Confrence on Agriculture, Forest, Food Science and
Technologies, pages; 115, Cappodocia, Nevsehir.

De Montalembert, M.R. and J. Clement,1983. Fuelwood Supplies in the Developing Countries. Food and Agriculture
Organization of the United Nations, Rome.

DeFries, R.; Pandey, D.; 2010. Urbanization, the energy ladder and forest transitions in India’s Emerging Economy,
Land Use Policy, 27, 130-138.

Durudz E., 1975. Demirkdy Orman isletmesinin Orman Koylerinin Ekonomik Yapilarina Olan Katkis1 Uzerine
Arastirmalar. Ormancilik Aragtirma Enstitiisii Yayinlari, Teknik Biilten Serisi No:61, 80 Ankara

Duru6z E., Anil Y.,.Coban C., 1976. Orman Koyliisiiniin Ormancilik Kesiminde ve Orman Bélge Miidiirliiklerindeki
Kentlerde Islendirilmesi Olanaklari. Ormancilik Arastirma Enstitiisi Yayinlari, Teknik Biilten Serisi No:79,
55 Ankar

DPT, 1970. Tiirk Koyiinde Modernlesme Egilimleri Arastirmasi, Rapor I, Yayin No: DPT: 860, SPD: 198, Ankara.
DPT, 1971. Tirk Koyiinde Modernlesme Egilimleri Arastirmasi, Rapor I1I, Yayin No: DPT: 1071, SPD: 233, Ankara.

Geray U., Acun E.; 1980. Orman Kéyliilerinin Kentlilesmesi ve Orman-koy iliskileri (Safranbolu Ornegi), 1.U. Yaym
No: 2640, OF Yayin No: 279, Istanbul.

Geray U.,1982. Toplum Ormanciligi, Tiirkiyede Toplum Ormanciligi Gelistirme Projesi. Vezirkoprii, Kunduz Egitim
Merkezi Seminer Notlari, 35-48 Ankara.

Gokge O. ve Kalag M. O., 1998. Kirsal Genglikteki Olas1 Tarimsal Toplum Yapisi Uzerine Bir Arastirma, Tiirkiye
1. Tarim Ekonomisi Kongresi 7-9 Ekim, Ankara, 5.196-204, T. C. Ziraat Bankasi Kiiltiir Yayin No: 35.

Gokyel A., Ulusoy D., 2016. Tarimsal Sulamada Giines Enerjisi, DSI, Teknik Biilten Say1: 122, Ekim, sayfa: 19-35,
Ankara

Giimiis C., 1993. Orman Koyleri Kalkinma Planlarinda ve Sosyal Ormancilik Calismalarinda Cok Boyutlu
Analizlerden Yararlanma Olanaklari, I. Ormancilik Surasi, 1-5 Kasim Cilt II, s.267- 278, Ankara.

Istanbullu T., 1978. “Tiirkiye ‘de Yakit ve Ozellikle Yakacak Odun Sorunu Uzerine Arastirmalar”, I.U. Yaym No.
2405, O.F. Yaym No: 251, Celikcilt Matbaas1, Istanbul.

Johnson, F.X.; Tella, P.V.; Israilava, A.; Takama, T.; Diaz-Chavez, R.; Rosillo-Calle, F.; 2010. What Woodfuels Can
Do to Mitigate Climate Change. FAO For. Pap. 2010, 1, 1-98.

172



EJFS-Economic analysis in social responsibility projects of forest villages (case of the western Mediterranean
region) by Cosgun 2021

Kersten, I.; Baumbach, G.; Oluwole, A.F.; Obioh, 1.B.; Ogunsola, O.J.; 1998. Urban and rural fuelwood situation in
the tropical rain-forest area of south-west Nigeria. Energy, 23, 887-898.

Korkmaz M., Alkan H., 2014. Ormancilik ve Kirsal Kalkinma: Isparta Orman koyleri Orneginde Bir Degerlendirme.
I1. Ulusal Akdeniz Orman ve Cevre Sempozyumu Bildiriler Kitabi, 22-24 Ekim 2014, 5.1084, Isparta.

Mohesen M. S., Akash B. A.; 1997. Evaluation of domestic solar water heating system in Jordan using analytic
hierarchy process. Energy Convers. Manag., 38, pp. 1815-1822.

Odeh, 1., Yohanis, Y.G., Norton, B.; 2006. Economic viability of photovoltaic water pumping systems, Solar Energy
80 (2006) 850-860.

Okutucu M. A., Demir M., Agyiirek C., Bilgili A., Giiven M., 2012. “Yenilenebilir Enerji Kaynaklarindan Giines
Enerjisinin, ORKOY Projelerinde Uygulama Sonuglarinin Arastiriimast (Erzurum ili)”, I1I. Ormancilikta
Sosyo-Ekonomik Sorunlar Kongresi, Istanbul.

Onal P., 2010. “Orman Kdylerinde ORKOY Tarafindan Gergeklestirilen Koy Kalkindirma Projelerinin Uygulama
Sonuglarinin Arastirilmasi (Sil_e-Istanbul)” I.U. Orman Fakiiltesi Orman Miihendisligi Béliimii Yiiksek
Lisans Tezi (Yayinlanmamis), Istanbul.

Onal, P., Bekiroglu, S., 2011. Orman Kéylerinde ORKOY Tarafindan Gergeklestirilen Koy Kalkindirma Projelerinin
Uygulama Sonuglarinin Arastirilmasi (Sile-Istanbul). Istanbul Universitesi, Orman Fakiiltesi Dergisi, 61 (2):
53-66.

Ozkurt A., 1998. igel ili Orman Kéylerinin Sosyo-Ekonomik Yapisi, Sorunlart ve Orman Koylerinin Yerinde
Kalkindirilmasi Olanaklari, Adana, s. 95.

Soloviy, 1., Bjornsen Gurung, A., Melnykovych, M., Hewitt, R.J., Maksymiv, L., Bihun, Y., 2018. Stakeholders'
attitudes towards green energy innovations as a prerequisite to successful implementation: International
experience and lessons learned in the Ukrainian Carpathians. In; 5th Forum Carpaticum 2018: Adapting to
Environmental and Social Risk in the Carpathian Mountain Region. Book of Abstracts, pp. 64-65.

Soloviy, I.; Melnykovych, M.; Gurung, A., B.; R., J., Hewitt; Ustych, R.; Maksymiv, L.; Brang, P.; Meessen, H.;
Kaflyk, M.; 2019. Innovation in the use of wood energy in the Ukrainian Carpathians: Opportunities and
threats for rural communities, Forest Policy and Economics 104 (2019) 160-169.

Spertino F., Leo P., Cocina V.; 2013. Economic analysis of investment in the rooftop photovoltaic systems; Along-
term resarch in tje two main markets, Renewable and Sustainable Energy Reviews 28 (2013) 531-540

Tarakli D.;1982. Mudurnu flgesi Orman Kéyleri (Tarim Isletmelerinin Ekonomik Analizi ve Tlge Igin Dogrusal
Programlama Y®ontemi ile Optimum Isletme Planlarmin Saptanmasi), Ankara.

TOD, 2019. Tiirkiye Ormanciligi 2019, TOD yayin No:27, Ankara.
Tolunay A., 1992. Neden sosyal ormancilik ve nasil bir ORKOY?, Orman Bakanligi Dergisi, 1-5, 1419.

Tolunay A., 1998. Sosyal Ormancilik ve Tiirkiye Acisindan Onemi, Istanbul Universitesi Fen Bilimleri Enstitiisii,
Doktora Tezi (Yaymlanmamus) 261s, Istanbul.

173



EJFS-Economic analysis in social responsibility projects of forest villages (case of the western Mediterranean
region) by Cosgun 2021

Tolunay A., Korkmaz M., 2005. 35. Kurulus Yilinda ORKOY, I. Cevre ve Ormancilik Surasi, 22-24 Mart 2005, s.
1575-1582, Antalya

Tirker M. F., Toksoy, D., 1992. Devlet ormanlarindan odun hammaddesinin yakacak odun amaciyla tiiketilmesi
probleminin ¢6ziim yollar1. Cevre Dergisi, Ekim-Kasim-Aralik Say1 5, Sayfa 5-8.

Tiirker M. F., 1992. “Macka Devlet Orman Isletme Miidiirliigii Ormanlarindan Odun Hammaddesinin Yakacak Odun
Amaciyla Tiiketilmesinin Sosyo-Ekonomik Analizi”, KTU Fen Bilimleri Enstitiisii Doktora Tezi
(Yaymlanmamigstir) Trabzon.

Ullah, S.; Noor, R.S.; Abid, A.; Mendako, R.K.; Wagas, M.M.; Shah, A.N.; Tian, G. 2021. Socio- Economic Impacts
of Livelihood from Fuelwood and Timber Consumption on the Sustainability of Forest Environment:
Evidence from Basho Valley, Baltistan, Pakistan. Agriculture, 11, 596. https://doi.org/10.3390/
agriculture11070596

Uzun E., 2008. Giindogmus Ilgesi ORMAN Kéylerinin ve Bu Kéylerdeki Tarim fletmelerinin SosyoEkonomik
Yapilariin Belirlenmesi, Teknik Biilten No: 32, Antalya.

Yilmaz S. A.; 2014. Green Jobs and Their Potential in Renewable Energy in Turkey, Ministry of Development,
General Directorate of Social Sectors and Coordination, Publication No: 2887, Ankara.

Wang Y., Zhao L., 2006. Economic Analysis of solar water heater in GuangZhou, Policy for energy efficiency and
comfort, Vol.VII-4-4, Chine

Win, Z., C.; Mizoue, N.; Ota, T.; Kajisa, T.; Yoshida, S.; 2018. Consumption Rates and Use Patterns of Firewood
and Charcoal in Urban and Rural Communities in Yedashe Township, Myanmar, Forests, 9, 429;
d0i:10.3390/f9070429

Submitted: 10.08.2021 Accepted: 02.11.2021

174


https://doi.org/10.3390/

Research Paper — Arastirma Makalesi DOI: 10.3195/ejejfs.1002030

Eurasian Journal of Forest Science

2021 9(3): 175-186

http://dergipark.org.tr/en/pub/ejejfs

Wood anatomy of Aleppo pine (Pinus halepensis Miller)

grown naturally in Turkey

Yagmur Biricik*', Unal Akkemik®"

g Republic of Turkey Ministry of Agriculture and Forestry, Marmara Forestry Research Institute,
Maslak-Istanbul, Turkey

2™) 1stanbul University-Cerrahpasa, Forestry Faculty, Forest Botany Department, Bahcekoy-Istanbul,
Turkey

Corresponding author: uakkemik@istanbul.edu.tr

Abstract

Pinus halepensis Mill. (Aleppo pine) is the least grown pine species in Turkey with two small forests. A
total of 18 wood samples, 6 samples from northern slope and 6 from southern slope of Sirtlandag: in Milas-
Mugla and 6 samples from the forest in Yumurtalik-Adana were collected. Tracheid and ray dimensions
were measured on the photos of thin wood sections. As result, diameters of the earlywood tracheids in
Aleppo pine are similar in both Adana and Mugla, while diameters of latewoods are wider especially on
north aspect of the site in Mugla than Adana. The reason for this difference may probably be that the annual
precipitation in Mugla is twice higher than that in Adana. Supporting the effect of lower precipitation in
Adana, tracheid lengths are shorter, and tracheid frequencies are higher for a safety water transportation. All
comparisons with the woods from Spain and Greece may be evaluated that the growing site conditions in
Turkey are more favorable for the species and may be used in plantations. Furthermore, wood features in
both Turkish and Aleppo pine species are very similar and their separation is almost impossible.

Keywords: Aleppo pine, wood elements, Mediterranean climate zone, ecological wood anatomy.

Introduction

Five native pine species in Turkey (Pinus sylvestris L., Pinus nigra Arnold subsp. pallasiana
(Lamb.) Holmboe, Pinus brutia Ten, Pinus pinea L. and Pinus halepensis) constitute great forests
on a total area of 12,117,122.5 ha, including high and coppice forests in general forest areas of
Turkey (OGM, 2013). Particularly Pinus nigra, P. sylvestris and P. brutia have valuable woods,
while P. pinea is preferring for its cones. P. halepensis is not well-known in Turkey, because of
having two very small stands.

In the native pine species sapwood is yellowish or reddish white, and their heartwood is reddish
brown. Because of large amount of resin canals, they can be seen with naked eye. Generally, pine
wood has medium weight (D1,=0.52 g/cm?), moderate shock resistance, high modulus of elasticity
and bending resistance, and is a medium soft, easily processed, well glued, good nail holding
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material. Pine wood is used as construction timber, lumber, bridge material that comes into
contact with soil and water when impregnated, mine pole, wire pole, flag pole, fence stakes and
sleepers in aircrafts, ship deck floorings, packing box making, paper and cellulose industry
(Bozkurt and Erdin, 1997).

Pinus halepensis is the least grown pine species in Turkey with a total distribution area of 715 ha,
including 465 ha normal and 250 ha damaged high forests (OGM, 2013). Its natural distribution
area starts from Western Portugal and reaches the Eastern Mediterranean. Its main distribution is
in the Western Mediterranean coasts, unlike Pinus brutia. It establishes forests between 0-1700
m in the Mediterranean basin (especially the Western Mediterranean). It grows on coastal dunes,
on almost every soil type in hilly areas and especially on calcareous soils. In Turkey, there are
local distribution areas between Adana-Kadirli, Milas-Bodrum, around izmir-Urla and Aydin-
Sel¢uk (Coode and Cullen, 1965). Aleppo pine which has a natural distribution in limited areas,
is in the VU (vulnerable) hazard category according to the International Union for Conservation
of Nature hazard categories.

It is an evergreen forest tree, 10-15 m tall, with a curved trunk, pointed in youth, with a scattered
crown when old. The red brown - grayish brown bark of the trunk remains smooth and uncracked
for a long time, later light gray barks are in the form of scales. Shoots are light gray in color. Buds
are small and resin free. The needles, which are mostly double and sometimes triple, are light
green - bright green colored and thin; 6-15 cm long, delicate and have fine teeth on the edges.
Lengths of cones are 8-18 cm, narrow and conical. Cone has a long, curved and thick stalk,
therefore the tips of cones point down, unlike red pine. Cone stalk is up to 1-2 cm in length. The
apophysis protrudes in a horizontal direction. The cones are bright brown and easily distinguished
from red pine trees with red-chestnut color and stalkless cones (Coode and Cullen, 1965;
Akkemik, 2014).

Annual ring boundaries are distinct. The transition from earlywood to latewood is gradual to
abrupt. They have thin walled resin canals. There is no helical thickening and axial parenchyma.
Rays are heterogeneous and usually uniseriate, rarely biseriate, Ray height is 1-25 cell. Ray
tracheids are generally dentate. Cross-field pitting is pinoid and number of pits per cross-field 1-
4. It is difficult and almost impossible to distinguish from Turkish pine (Akkemik and Yaman,
2012).

Along with the studies on the properties of Aleppo pine wood, studies on the wood formation is
associated with climate (Attolini et al., 1990; Borghetti et al., 1998; Luis et al., 2007; Luis et al.,
2011a, 2011b; Sanchez-Salguero et al., 2010; Olivar et al., 2012; Pasho et al., 2012; Novak et al.,
2013;) are also increasing. Regarding the Aleppo pine species, which has a very limited
distribution in Turkey, the physical and mechanical properties of its wood were determined by
Erten and Sozen (1997), but no study has been conducted on the anatomical features of this
species in detail (As et al., 2002). The aim of this study is to determine the wood anatomical
features of Aleppo pine that grows naturally in Turkey.

Materials and method

The wood samples were collected from two different growing areas where are Mugla-Milas and
Adana-Yumurtalik (Fig. 1). These two native areas have very limited distribution of Aleppo pine
in Turkey and have hot and dry summers and warm-rainy in winters. According to the information
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given by the General Directorate of Meteorology from the measurements of the last 90 years
between 1929-2019, in Mugla the annual mean temperature is 15.1 °C, annual precipitation is
1214.8 mm; in Adana, annual mean temperature is 19.1 °C and annual precipitation is 671.3 mm
(MGM, 2020).
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Figure 1. The sampling points from Mugla-Milas and Adana-Yumurtalik.

A total of 18 wood samples, 6 samples from northern slope and 6 from southern slope of
Sirtlandagi in Milas-Mugla and 6 samples in Yumurtalik-Adana were collected. Cylindrical wood
samples with a diameter of 2 cm (Fig. 2) from west direction of the trees were taken from 1.30 m
height by using a professional drill (see Biricik and Akkemik, 2017). Furthermore, increment
cores were extracted with an increment borer to find the ages of the sampled trees. Tree diameters
were also measured by a caliper (Table 1).

Figure 2. Photos of Aleppo pine; a) General view of a tree, b) cones, c¢) taking a wood specimen.
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Table 1. The study areas, and some information about the sampled trees.

Code Aspect Altitude di;n:e;er h-g{geﬁ t Tree Latitude Longitude
(m) (cm) (m) age (N) (B)
MN1 North 50 26 10 19 37.174099 27.561788
MN2 North 35 23 8 18 37.174172 27.561541
MN3 North 32 20 9 19 37.174146 27.561462
MN4 North 29 24 10 18 37.173969 27560717
MN5 North 39 30 12 24 37.174085 27.561072
MNG6 North 35 26 10 20 37.173805 27.560214
MS1 South 36 22 8 16 37.162039 27.553871
MS2 South 13 26 11 21 37.164361 27.550836
MS3 South 35 30 13 25 37.162268 27.553276
MS4 South 30 20 9 18 37.163721 27.577389
MS5 South 32 22 8 20 37.164055 27.576290
MS6 South 23 24 9 16 37.168850 27573711
AS1 South 0 27 12 22 36.741598 35.624809
AS2 South 0 23 15 19 36.741607 35.624798
AS3 South 1 24 16 22 36.742292 35.625202
AS4 South 2 20 15 19 36.742166 35.625198
AS5 South 1 28 12 25 36.742264 35.625235
AS6 South 1 24 8 22 36.742173 35.625068

In the Laboratory of Tree-Ring Researches and Wood Anatomy of Faculty of Forestry
Department of Forest Botany in Istanbul University-Cerrahpasa, microscopic sections having a
thickness of 30 micron were taken from three directions of the woods as transversal, radial and
tangential sections by Leica Mikrotome SM 2010R, and microscope slides were prepared after
standard chemical processes (Gartner and Schweingruber, 2013). Photos of wood elements from
three different sections were taken with a Leica microscope and camera (DM2500), and all
measurements and counts were performed on these photos by using the LAS Software of Leica
System program (Fig. 3 and 4).

Figure 3. Measurements on (1) transversal and (2) tangential sections of Aleppo pine wood.
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Figure 4. Wood thin sections of Aleppo pine. 1-4) Transversal, tangential and radial sections
(Yumurtalik-Adana); 5-8) Transversal, tangential and radial sections (Milas-Mugla).

On the transversal sections of wood, tangential and radial lumen diameters and double wall
thicknesses in both earlywood and latewood tracheids were measured. Tracheid number per
square mm was counted. On the tangential sections of wood, ray heights and widths were
measured; ray cell heights and ray number per mm were counted. Wood samples were separated
into wood elements by Shultze maceration method (Sharma, 2005) and lengths of tracheids
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obtained were measured. Based on suggestion of the IAWA Committee (2004), 30 measurements
were performed for each feature in each sample, and finally a total of 7470 measurements were
carried out.

By using the SPSS Program, similarities and differences between the sampling sites were
determined. For this, Duncan test was performed in the measurements having a homogeneous of
variance and normal distribution. Dunnett T3 test was performed in the measurements having
normal distribution but no homogeneous of variance. Kruskal-Wallis Test was applied for the
group with features that did not show normal distribution, and Mann-Whitney Test was applied
for the pairs for those with differences.

Results

In the studied wood samples of Aleppo pine, average of tracheid tangential lumen diameter in
earlywood was measured as 27.6 pm; radial diameter was 28.5 pm. They are 18.5 ym and 7.7 um
in latewood (Table 2). The highest double cell wall thickness was measured as 9.17 um in Adana,
and the lowest one was 8.04 um in northern slopes of Mugla. Average earlywood tracheid double
wall thickness was measured as 4.11 pm in Adana, it was found higher with 6.18 um in the north
and 6.37 um in the south slopes of Mugla. While the highest average tracheid length was obtained
in the northern aspect of Mugla with 3975 pm (it was 3694 um in the south aspect), the lowest
value was found as 3038 um in Adana. The highest number of tracheids per square mm was
measured as 1232 in the woods from Adana (Table 2; Fig. 5).
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Figure 5. Tracheid properties of Aleppo pine (sample codes AS: south of Adana, MN: north slopes of
Mugla, MS: south slopes of Mugla).
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Table 2. Tracheid measurements and counts of Aleppo pine for different growing sides of Turkey.

Earlywood Earlywood Earlywp od Latewood Latewood Latewo.od . Tracheid
Code  Tangential Radial gragllee'v(\jla” Tangential Radial ;irgsgll:lv(\j/all ;I'rl?lc;held length frequency per
diameter (um) diameter (um) tl?il:kness (um) diameter (um) diameter (um) thickness (um) " square mm

MN1 28.66 (+3.41) 30.81 (£2.20) 5.22 (+1.01) 18.48 (£2.47) 9.75 (+1.28) 7.05 (£1.37) 3990.96 (+430.92)  1058.40 (£56.51)
MN2 28.49 (£2.35) 28.50 (x1.81) 5.80 (+0.72) 21.04 (+2.60) 9.18 (+1.50) 6.71 (£1.06) 3807.24 (+437.29)  1197.60 (£166.16)
MN3 26.80 (£1.75) 28.54 (£2.19) 5.40 (+0.81) 17.10 (£1.20) 8.18 (£0.69) 7.53 (£0.59) 4123.82 (£593.14)  1293.60 (+186.74)
MN4 27.58 (£3.35) 29.20 (£3.52) 6.74 (£0.66) 19.45 (£1.59) 8.54 (£1.44) 9.86 (+1.64) 3922.32 (+426.83)  919.20 (+73.36)
MN5 26.44 (£2.18) 26.23 (£2.44) 7.50 (£1.01) 20.56 (£2.59) 8.45 (£1.07) 8.83 (£1.67) 4091.79 (£553.58)  1176.00 (£91.74)
MN6 27.38 (£2.12) 26.77 (£1.98) 6.39 (£0.95) 17.82 (£2.41) 8.58 (£1.17) 8.28 (£1.07) 3914.76 (+422.73)  1074.00 (£110.02)
MS1 28.83 (£3.43) 28.32 (£4.06) 6.58 (£0.99) 16.42 (£1.95) 7.38 (£0.91) 7.31 (£0.90) 3996.86 (£524.34)  1258.80 (£110.34)
MS2 28.13 (£2.06) 28.10 (£2.23) 6.14 (£0.90) 18.12 (£1.48) 7.17 (£0.88) 8.93 (£1.01) 3731.34 (+420.99)  1062.00 (+85.65)
MS3 28.56 (£1.81) 29.83 (£2.41) 7.10 (£0.76) 19.80 (£1.43) 8.35 (£0.95) 9.28 (£1.20) 3257.71 (£299.67)  1125.60 (+90.30)
MS4 26.55 (£1.75) 27.74 (£2.07) 6.28 (+£0.92) 18.50 (£1.60) 7.12 (x0.87) 8.58 (£1.00) 3659.85 (+455.03)  1173.60 (£156.24)
MS5 28.22 (+1.97) 29.24 (£2.53) 6.19 (+0.99) 18.47 (£1.76) 6.82 (£0.86) 8.88 (+0.95) 3774.12 (+406.18)  1186.80 (£104.68)
MS6 27.34 (£2.64) 28.48 (£2.44) 5.92 (+0.70) 19.29 (£1.63) 6.23 (£0.68) 9.31 (£0.96) 3743.29 (+483.01)  1226.40 (£111.83)
AS1 26.82 (+3.13) 33.71 (+4.91) 3.64 (£0.76) 19.87 (+2.60) 8.43 (£1.46) 9.53 (£1.70) 2697.17 (£399.51)  1117.20 (+83.99)
AS2 28.01 (+2.42) 32.64 (+4.62) 3.71 (£0.90) 19.23 (¥2.31) 8.21 (£1.71) 8.50 (£0.95) 3050.67 (+499.81)  1256.40 (£96.17)
AS3 27.44 (£3.14) 27.96 (£2.50) 4.66 (+1.03) 17.65 (£2.86) 7.06 (£2.11) 9.78 (1.94) 3256.88 (+402.34)  1378.80 (+80.89)
AS4 27.15 (£2.98) 26.97 (£2.59) 4.80 (£0.93) 16.35 (£3.90) 6.23 (£1.32) 8.53 (£1.26) 3158.62 (+452.44)  1226.40 (£154.59)
AS5 28.24 (+2.85) 29.38 (+3.31) 3.78 (£0.76) 17.91 (+1.65) 7.14 (£1.34) 8.92 (£1.23)  3004.39 (£389.43)  1224.00 (+77.36)
ASB 26.81 (+2.29) 27.34 (+2.70) 4.07 (£0.66) 16.25 (+2.04) 5.49 (+0.85) 9.75 (+1.60)  3062.27 (+336.46)  1189.20 (+77.86)
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Table 3. Ray measurements and counts of Aleppo pine from different growing sides of Turkey.

Code Ray height (cell) Ray height (um)  Ray width (um) Ray frequency per mm
MN1 8.40 (+4.27) 168.20 (+71.26) 25.45 (+£3.20) 7.73 (£1.20)
MN2 7.37 (£3.27) 168.53 (+63.46) 26.34 (+2.48) 7.53 (+1.04)
MN3 7.03 (£3.69) 170.71 (+£69.89) 25.70 (£2.29) 6.87 (+1.04)
MN4 7.03 (3.55) 166.98 (£56.15) 28.75 (£2.61) 8.27 (+1.08)
MN5 8.37 (+3.81) 168.50 (£58.44) 25.39 (+2.69) 7.50 (+0.90)
MN6 8.07 (+3.93) 164.51 (+£58.53) 25.09 (+2.57) 7.37 (£1.19)
MS1 8.43 (+3.78) 160.93 (+£65.17) 25.39 (+3.10) 7.57 (+1.04)
MS2 7.47 (£3.47) 164.25 (+59.73) 26.43 (+2.88) 7.27 (+1.23)
MS3 7.27 (+3.12) 158.30 (+56.83) 25.67 (£3.23) 6.80 (+1.10)
MS4 9.30 (+4.36) 163.91 (271.22) 23.32 (+2.58) 7.50 (+1.01)
MS5 7.63 (£3.30) 157.68 (+£65.16) 22.89 (+2.84) 7.43 (+1.19)
MS6 7.47 (+£3.30) 160.71 (£59.80) 25.27 (£2.22) 7.70 (+1.12)
AS1 7.77 (£3.96) 155.10 (£70.51) 20.97 (£2.97) 8.50 (£0.94)
AS2 6.60 (+3.20) 131.50 (+50.53) 22.93 (+2.80) 7.70 (+0.88)
AS3 7.07 (+3.89) 153.36 (+79.11) 25.70 (£3.76) 7.87 (+0.90)
AS4 8.50 (+4.74) 156.79 (+83.80) 21.43 (£2.12) 10.47 (+1.10)
AS5 8.27 (+3.80) 151.92 (+66.16) 20.61 (+2.59) 8.07 (+1.01)
AS6 8.33 (+4.05) 155.34 (+71.88) 21.95 (+2.29) 8.50 (+1.07)

The ray cell heights are similar in all sites, when the ray widths are higher (26.12 um) in Mugla,
especially in the northern slopes. Average ray number per mm is 8.17 in Adana and 7.38 in the

south slopes of Mugla (Fig. 6).
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Figure 6. Ray properties of Aleppo pine.
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The statistical results showed that wood features in three different growing sites are mostly similar
with some important differences (Table 4). Particularly earlywood tracheid tangential and radial
diameters fallen into the same group and no significant differences between them. Because they
are the main water conducting elements, this result showed the presence of similar spring and
early summer conditions in three sites.

Regarding the latewood tracheid diameters, while the sites in Adana and in south aspect of Mugla
fall into the same group, the site in north aspect of Mugla shows a different group. This result
indicated that some differences can be seen in summer conditions. Aspect in dry sites are
important in respect of water storage and evaporation. Because north aspect relatively has lower
evaporation and higher water storage, the water conducting elements (tracheids) showed a
different group and their diameters are higher. On the contrary, in Adana and in south aspect in
Mugla, tracheid diameters are lower and fallen into the same group. This result indicated that
south aspect is drier than the north aspect of growing sites of Aleppo pine in Turkey.

Discussion

Lumen diameters of the earlywood tracheids in Aleppo pine are similar in both Adana and Mugla,
while diameters of latewoods are wider in especially on north aspect of the site in Mugla than
Adana. The reason for this difference may probably be that the annual precipitation in Mugla
(1,215 mm) is two times higher than that in Adana (671 mm). Supporting the effect of lower
precipitation in Adana, double wall thicknesses of the latewood tracheid are higher, tracheid
lengths are longer, their frequencies are higher in Adana for a safety water transportation. On the
other hand, heights and widths of rays are lower and ray frequencies are higher in Adana, as well.

Esteban et al. (2010) have studied wood anatomy of Aleppo pine from three Mediterranean region
of Spain. In Inland Catalonia, Southern Spain and Balearic Islands, annual precipitation is 539 mm,
584 mm and 451 mm, respectively. The lengths of tracheids 583.55 pm, 632.07 um, 659.76 pm;
lumen diameters 20.16 pm, 21.52 pm, 20.20 um; wall thicknesses 4.18 pm, 2.77 um, 2.93 um for
earlywood tracheids respectively. In Turkey’s Mediterranean region, precipitation is higher as
1215 mm in Mugla and 671 mm in Adana, and lengths of tracheids 3835 um and 3038 um; lumen
diameters 27.75 um and 27.41 um for earlywood, 18.76 um and 17.88 um for latewood; wall
thicknesses 3.14 pm and 2.06 pm for earlywood, 4.19 pum and 4.59 um for latewood tracheids,
respectively (Fig. 3). Because of being more precipitation in Turkey, tracheid lengths are longer,
lumen diameters are wider and wall thicknesses are thinner than those in Spain.

Pacheco et al. (2015) found average tracheid wall thickness 4.14 pm and lumen diameters 24.82
um for Aleppo pine growing in the Middle Ebro Basin (Spain), which have an annual precipitation
as 313 mm. Although precipitation is lower than Turkey, wood features are very similar to Turkish
Aleppo pine woods. They also remarked that wet and warm late-winter and summer conditions
were associated with wider wall thickness in Aleppo pine as Mugla compared with Adana.

Foti et al. (2018) studied tracheid length and wood density of Aleppo pine and their relations to
cambial age and growth rate in Thessaloniki-Greece. They found average tracheid length 2550 um
(1250-3640 um) for 21-23 ages. Their shorter lengths might depend on xeric climate conditions
than those of Turkey. All comparisons with the woods from Spain and Greece may be evaluated
that the growing site conditions in Turkey are more favorable for the species and may be used in
plantations.
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Table 4. Statistical results of wood features from three different sites and their comparison.

Earlywood Earlywood Latewood Latewood Earlywood Latewood Tracheid

tracheids  tracheids  tracheids tracheids tracheids tracheids  number per  Tracheid Rav heiaht™*  Rav width? Ray cell Ray number
tangential radial tangential radial double wall  double wall square length!* y heig y height? per mm?
diameter’** diameter'* diameter’** diameter?> thickness!**  thickness? mm?*+*
Adana 27,41a 28,50a 17,88a 7,09a 4,11a 9,17c 1232,00b 3038,33a 150,67a 22,27a 7,76a 8,17b
mﬁﬁite 2756a 28342 19,07b 8,78b 6,18b 8,04a 1119,.80a  3975,15¢ 167,90b 26,12¢ 7.71a 7,542
g/gij%:]a;ite 27,94a 28,62a 18,43a 7,18a 6,370 8,72b 1172,20a 3693,86b 160,96ab 24,83b 7,93a 7,38a

1= Normal distribution, + Variance homogenous (Duncan Test), ++ Variance no homogenous (Dunnett T3 test), 2= No normal distribution (The Kruskal-Wallis Test
was applied within the group, and the Mann-Whitney Test was applied for the pair in those with a difference).
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The species with the closest characteristics and habitat requirements to Aleppo pine is Turkish pine
(Pinus brutia Ten.). Bozkurt et al. (1993) studied wood anatomy of Turkish pines grown in Datga
and found diameters of tracheids as 40 um, lumen widths 26.5 pm, cell wall thicknesses 6.8 um,
tracheid lengths 2880 um for earlywood, 3210 um for latewood. Furthermore, Ay (1993)
determined diameters of tracheids as 44.16 um, lumen widths 35.56 um, cell wall thicknesses 4.7
um, earlywood tracheid lengths 3230 um and latewood tracheid lengths 3800 um for woods of
Turkish pines grown in Alanya. Diameters of wood elements are about the similar in both Turkish
and Aleppo pines. Together with diameters, as stated by Schweingruber (1988) and Akkemik and
Yaman (2012), growth rings, tracheid shapes, resin canals, cross-field pits and ray tracheids in both
Turkish and Aleppo pine species are also very similar to each other, and their separation in wood
identification is almost impossible.
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Ozet

Tokat-Niksar-Biiylikyurt Koyii’nde, donemleri ve kimlere ait olduklar1 bilinmeyen, ahsap ¢ant1 teknigi ile yapilmis
20 mezar bulunmaktadir. Makalenin amaci1 bu mezarlardan ve tabelasinda 1935 yilinda yapildig: belirtilen ahsap
camiden 6rnekler alinarak hangi dénemlere ait oldugunu dendrokronoloji yontemleriyle belirlemektir. Koy camisi
ile 11 mezardan toplam 26 6rnek alinmig ve tarihlendirme ¢alismalar1 yapilmigtir. Kdy camisinin tabelasinda 1935
yazmasina ragmen temelindeki ahsaplar 1906 yilina tarihlendirilmistir. Tarihi mezarlarin da 1870-1950 dénemi
araligina ait oldugu belirlenmistir. K6y muhtar1 tarafindan 19.yilizyilin ikinci yarisinda yayla olarak kullanildigi
belirtilen yerin, yerlesimin biitiin yila yayilmasiyla kdy haline geldigi belirtilmistir. Bu mezarlarin da yayla olarak
kullanildig1 ve sonrasinda da bir siire yapilmaya devam ettigi sonucuna varilabilir. Tarihsel degeri bulunan bu
mezarlarin yapim teknigi ile sosyolojik ve antropolojik acidan arastirilmasi gereklidir.

Anahtar kelimeler: Niksar, ahsap mezar, ¢anti teknigi, tarihi mezar.

Using dendrochronology methods dating of historical wooden graves and the mosque in Biiyiikyurt
Village (Niksar-Tokat)

Abstract

In Biyiikyurt Village of Niksar city of Tokat province, there are 20 graves which are not known to which period
and to whom they belong and made with the wooden Canti technique. The aim of the paper is to determine which
periods they belong to by dendrochronology methods by taking samples from the graves and the mosque made in
1935. A total of 26 samples were taken from the village mosque and 11 graves and dated. Although the building
date of the village mosque is 1935 on the signboard, the woods from the base of the mosque are dated to 1906. It
has been determined that these historical graves belong to the period of 1870-1950. It is stated that the area was
used as a plateau in the second half of the 19th century. According to the information given by the village headman,
due to spreading the life in the plateau through the year, it was turned to the village. It can be concluded that the
graves were built first in the plateau time and continued to be built for a while afterwards. It can be suggested that
these historical graves should be studied in terms of construction technique, sociology and anthropology.

Key words: Niksar, wooden grave, Cant1 technique, historical grave

Giris

Dendrokronoloji, agaglarin yillik halkalarina dayanarak tarihi yapilardan sanat tarihi objelerine kadar

degisik ortamlarda kullanilan ahsaplarin tarihlendirmesine olanak saglayan bilim dalidir. Bu alanda

iilkemizin degisik bolgelerinde ¢ok sayida tarihlendirme (Kuniholm, 2000; Akkemik ve Dagdeviren,

2004; Akkemik ve Giizel, 2004; Akkemik ve Kdse, 2010; Akkemik ve dig., 2004, 2019) yapilmustir.
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Kiiltlirel degisim ve gelisimleri, insan-doga iliskilerini ve tarihsel olaylar1 daha iyi anlayabilmek i¢in
onemli sonuglar elde edilmistir. Ornegin Kastamonu-Pinarbas1 kdylerinde bulunan ahsap cami ve
yapilar 19.yiizyilin farkli donemlerine tarihlendirilmis (Akkemik ve Giizel, 2004). Tokat ve Amasya-
Merzifon’da bulunan tarihi yapilardan Bedesten 1424-25, Deveciler Han1 1488-89, Giilbahar Hatun
Kiilliyesi 1485-86 ve Merzifon Bedesteni 1671-72 yillarina tarihlendirilerek yapim yillart belirlenmistir
(Akkemik ve Kd&se, 2010). Diger yandan, 6zellikle miizik aletlerinin yapim donemleri de ¢alisilmis ve
19. ve 20.yy miizik aletlerinden keman ahsap orijinlerinin Avrupa (Akkemik ve dig., 2016; Dogan,
2018) kemengelerin de yerli oldugu belirlenmistir (Dogan, 2018).

Yildirim Altun (2020), yapisal ahsaplarin, tarihi binalar, camiler, kiliseler, mezarlar gibi bircok alanda
goriildiigiinii, 6rnek olarak da Ankara’nin Polath ilgesinde Frig donemine ait Gordion arkeolojik
alanindaki Midas Tiimiiliisii mezar odasinda, Simpson (2010) tarafindan elde edilen bulgulara gére cam,
sedir ve ardi¢ olmak iizere 3 farkli agacin kullanildigini belirtmistir. Ahsap kullaniminda ¢ant1 teknigi
binlerce yildan bu yana tercih edilen bir uygulama olup 6zellikle ormanlik alanlara yakin yerlesim
yerlerinde siklikla kullanilan bir yéntemdir. Giirsoy (2012) MO 8.-7.yiizyillara tarihlenen Silikti
Baygetobe kurganinin (Dogu Kazakistan) mezar odasi ana zemin {izerine kalaslarla ¢anti teknigiyle
kuliibe seklinde insa edildigini belirtmistir. Benzer bir donemde MO 740’11 yillara tarihlenen Midas
Timiilisiinde de benzer bir ahsap ¢ant1 teknigi goze ¢arpmaktadir. Bunlar disinda Ahsap ¢ant1 teknigi
(Karpuz, 1987; Bayhan, 2005; Can, 2007; Dolu, 2015) basta Karadeniz Bolgesi olmak iizere ormanlik
alanlara yakin yerlerde ahsap yapilarin insasinda yiizlerce yildan bu yana kullanilmstir.

Cant1 teknigi ahsap yapilarda binlerce yildan bu yana kullanilan bir teknik iken (Karpuz, 1987; Bayhan,
2005; Can, 2007; Dolu, 2015), mezar yapiminda kullanimi ¢ok nadirdir (Yildirim Altun, 2020). Niksar-
Biiyiikyurt Kdyii’nde, bu teknik kullanilarak yapilmis olan mezarlar bulunmaktadir. Bunlarin yillar1 ve
kimlere ait olduklar1 bilinmemekte ve birbirinden ¢ok farkli donemlere ait olduguna iliskin séylenceler
dile getirilmektedir. Makalenin amaci, ahsap ¢ant1 teknigi ile yapilmis olan bu mezarlardan ornekler
almarak hangi donemlere ait oldugunu dendrokronolojik yontemlerle belirlemektir.

Materyal ve yontem

Tokat-Niksar-Biiyiikyurt Koyii’'nde (Sekil 1) halen aktif olarak kullanilan mezarlikta yaklasik 20 tane,
ahsap canti teknigi ile yapilmig, bazilar1 oldukg¢a iyi durumda bazilar1 da dagilmaya baslamis mezar
bulunmaktadir (Sekil 2). Bu mezarlarin hangi déneme ve kimlere ait olduklar1 bilinmemektedir. Ornek
alman mezarlara birer numara verilmis ve arazideki yaklasik yerleri bir krokide belirtilmistir (Sekil 3).
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Sekil 1. Ahsap mezarlarin bulundugu Biiyiikyurt Koyiiniin iilkemizdeki yeri.
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Bu mezarlarda kullanilan ahsaplardan ¢evresi yontulmamis ya da en dis halkasina benzeyen kisimlarin
oldugu ahsaplardan, her mezardan 2 adet olmak {izere tekerlek seklinde ornekler alinmistir (Sekil 2).
Toplamda 11 tanesinden motorlu testere ile 22 ahsap 6rnegi alinmugtir.

Mezarlara ek olarak, yapim yilinin 1935 oldugu belirtilen ahsap camiden de (Sekil 4) 4 6rnek alinarak
ahsaplarin kesim doénemleri incelenmistir. Alinan 26 6rnek lizerindeki tiim tami ve tarihlendirme
calismalar1 Istanbul Universitesi-Cerrahpasa Orman Fakiiltesi Orman Miihendisligi Béliimii Orman
Botanigi Anabilim Dali’nda bulunan Odun Anatomisi ve Yillik Halka Arastirmalari Laboratuvarinda
gergeklestirilmistir.

Sekil 2. Biiyiikyurt Kdyiinde bulunan ahgap mezarlardan bazilar1 ve 6rnek alinmasi
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Yillik halka analizlerinden 6nce alinan 6rnekler iizerinde cins/tiir tanima islemi yapilmis ve hepsinin
Akmese grubuna ait oldugu belirlenmistir. Bu grupta yer alan 6rneklerde yillik halka sinir1 belirgin,
odunu halkali traheli, ilkbahar odunundan yaz odununa gegis ani olup yaz odunu traheleri sik ve alev
dili seklindedir. Oz 1sinlar1 ise 1-2 ve ¢ok siralidir (Akkemik ve Yaman, 2012). Bu 6zelliklerin tamanu
tarihlendirme yapilan tim Orneklerde goriilmiigtir. Mezarlik alani, sapsiz mese (Quercus
petraea (Matt.) Liebl) ormanindan kalan agaglik bir alandir (Sekil 2). O nedenle, mezar yapiminda
kullanilan Akmese agaclarinin, sapsiz mese olma olasilig1 ¢ok yiiksektir. Yillik halka analizleri i¢in
oncelikle drneklerin enine yiizeyleri diizeltilmis ve yillik halkalar belirgin hale getirilmistir. Ozden
cevreye dogru 10 yillik seksiyonlara ayrildiktan sonra LINTAB-TSAP Olgiim Sistemi yardimiyla yillik
halka genislikleri her bir 6rnek icin iki yonlii olarak 6l¢iilmiis ve her bir 6rnekten karsilikli iki adet y1llik
halka serisi elde edilmistir.

Biiytikyurt Koyt

Sekil 3. Bliyiikyurt Koyii Mezarliginda 6rnek alinan mezarlarin yaklasik yerleri (6l¢eksiz kronoloji)

Yillik halka serilerinin karsilagtirilmasi i¢cin TSAP Programinda kendi i¢lerinde tarihlendirme yapilmig
ve yiksek uyumlar elde edilmistir. Akmese agaglarindan, Akkemik ve Koése (2010) tarafindan
olusturulan ve 1684-2005 yillarim kaplayan referans kronoloji iizerinde her bir mezar tek tek
tarihlendirilmistir. Referans kronoloji, Tokat ili Almus il¢esi ormanlarindan olusturulmus ve Tokat’taki
tarihi ahsap yapilarin tarihlendirilmesiyle giiclendirilmis bir Akmese kronolojidir ve olusturulan tiim
bireysel kronolojiler ana kronoloji ile basarili bir sekilde tarihlendirilmistir.

Tarihlendirilen mezarlara (M kodlu 6rneklere) ve camiye (NBC kodlu 6rneklere) ait bireysel yillik halka
serilerinin tamami bir dosyaya kaydedilmis ve COFECHA Programinda hem o6l¢iimlerin kalitesi hem
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de orneklerin yerlerinin dogrulugu kontrol edilmistir. Analizlerde 6nce Ol¢iim dosyalar1 sonraki
asamalarda da standart kronolojiler kullanilmis ve mezarlar ile caminin tarihlendirilmesi
gergeklestirilmistir.

.8 Ic
e NIKSAR MUFTULUGO

. -
B BJYUKYURT KOYU cAMII &

1935

Sekil 4. a) Biiyiikyurt Camisi, b)Ornek alinan taban kismindaki ahsaplar, ¢) Caminin tabelast
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Biiyiikyurt Koyii Camisinden alinan 4 Ornekten 3’ tarihlendirmede kullanilabilmis ve bunlarin

tarihlendirmesi sonucuna gore agaglar 1906 yilinda kesilmistir (Tablo 1 ve 2; Sekil 5).

Tablo 1.COFECHA Programindan elde edilen korelasyon katsayilar

. . 1725 1750 1775 1800 1825 1850 1875 1900 1925
Seri  Seri Kapladig1
No Adi Yillar 1774 1799 1824 1849 1874 1899 1924 1949 1974
1 MO1_1A 17561934 28A 29B .50 .55 .56 .70 .56
2 MO01_1B 1756 1942 .53 .51 45 .39 .60 .63 .55
3 MO1_2A 18141944 43 42 .61 .68 .65
4 MO01_2B 18131936 .53 .56 .59 48  .30A
5 MO02_1A 17391870 48 AT .68 .65 .53
6 M02_1B 17391838 51 .53 .64 .69
7 M02_2A 17611878 42 .66 .75 .59 .62
8 M02_2B 1759 1865 JA3B .35 .63 .52
9 MO3_1A 17771911 40 42 .35 .39 42
10 MO03_1B 1776 1912 41 31A  29A 49 44
11 MO03_2A 18431908 .33 .36 46
12 MO03_2B 18431905 49 49 44
13 MO04-1A 1805 1927 .60 .61 .65 .70 .66
14 MO04-1B 1817 1926 46 44 .56 48 .50
15 MO05-1A 17701871 .50 .52 46 .21B
16 MO6_1A 1757 1895 28A 41 A7 .33 .34
17 MO06_1B 1757 1919 51 .50 .58 A7 51 44
18 MO06_2A 1884 1963 .52 71 77
19 M06_2B 1889 1964 .54 .65 .76
20 MO7-1A 1826 1936 .46 31A 45 .54
21 MO07-1B 1826 1926 46 .62 .67 .59
22 MO07_2A 18101922 .56 44 40 .37
23 MO07_2B 18101932 42 37 22A 28B40
24 M09-1A 1806 1907 42 45 71 .78
25 MO09-1B 1806 1908 49 46 49 .58
26 M11-1A 1796 1904 .64 .58 43 42 45
27 M11_1B 17911904 .54 52 32A  30A 30A
28 NBC1A 1837 1905 .63 .52 .52
29 NBC1B 1837 1906 41 .33B  .37B
30 NBC2A 1776 1895 .63 .72 .60 .63
31 NBC2B 1776 1893 45 .55 46 41
32 NBC3A 1807 1906 .52 .39 .53 .55
33 NBC3B 1807 1906 .55 .52 .63 .68
Ortalama 49 41 .51 .53 45 49 .52 .55 77

Yillik halka ¢alismalarinda, 11 mezardan 8 ve 10 nolu mezarlarin tarihlendirilmesi yillik halka sayisinimn
yeterli olmamasi nedeniyle gergeklestirilememis, kalan 9 mezarin yapim donemleri tarihlendirilmistir
(Tablo 1 ve 2; Sekil 5). Tablo 1’de mezarlardan (M) ve camiden (NBC) alinan 6rneklerin COFECHA
programindan elde edilen ortalama ile iliskilerini gdsteren, segmentlere gore korelasyon katsayilari

verilmistir. Bu katsayilar genel olarak anlamli olup Orneklerin kapladigi yil araliginda bireysel

kronolojilerin yerlerinin dogru oldugunun da bir gostergesidir.

Mezarlarin 6rnekleri genellikle islenmis ve etrafi yontulmus oldugundan, olasi en dis halkasinin oldugu

kisimlardan ornekler alinmistir. Bu drneklere gore 5 nolu mezar 1871 yili ile en eskisidir. 2 nolu mezar

1878 ve en son yapilan mezarin da 1 nolu mezar oldugu 1944 yilina tarihlendigi tespit edilmistir (Tablo

1). Boylece mezarlar genis bir araliga tarihlendirilmistir.
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Tablo 1. Tarihlendirme sonuglar1. Kronolojilerin uzunluklari, referans kronoloji ile uyum yiizdesi (EUY),
referans kronoloji ile korelasyon katsayilarinin T degerleri (TV, TVBP ve TVH), crossdating index (eslestirme

indeksi), kronolojilerin kapladig: yillar ve tarihlendirme sonuglari.

Kronoloji uzunlugu EUY TV TVBP TVH CDlI Kapladig: yillar ~ Tarihlendirme

Biiyiikyurt 130 65*** 56 57 6,9 41 1777-1906 1906
1.Mezar 186 71*¥** 73 7,6 8,1 55 1759-1944 1944
2.Mezar 138 69*** 81 1,7 8,8 57 1741-1878 1878
3.Mezar 134 60** 4,5 4,9 3,5 25 1779-1912 1912
4.Mezar 121 69*** 58 54 59 39 1807-1927 1927
5.Mezar 98 62** 2,8 3,1 4,0 22 1774-1871 1871
6.Mezar 161 63*** 41 5,0 6,1 35 1759-1919 1919
6.Mezar 79 69*** 3,1 4,2 4,9 31 1886-1964 1964
7.Mezar 125 70*** 64 6,9 7,9 51 1812-1936 1936
8.Mezar - - - - - - - -
9.Mezar 101 66*** 4.2 4,3 4,0 27 1808-1908 1908
10.Mezar - - - - - - - -
11.Mezar 112 66*** 41 4,1 4,0 27 1793-1904 1904
Ortalama 224 71*** 10,2 10,6 10,9 77 1741-1964

1700 1720 1740 1760 1780 1300 1820 1340 18460 1880 1200 1920 1940 1960 1920 2000

1700 1720 1740 1760 1780 1800 1520 1540 1560 1850 1900 1920 1940 1960 1980 2000

Sekil 5. Cami ve mezarlardan alinan 6rneklerin residual kronolojilerinin kapladigi yillar, bunlarin ortalamasi ve

referans kronoloji (ALMALR)

193



EJFS-Biiyiikyurt Koyiindeki (Niksar-Tokat) tarihi ahsap mezarlarin ve caminin dendrokronoloji yontemleriyle
tarihlendirmesi-Akkemik ve Celik 2021

Tartisma ve Sonug

Bu c¢alisma ile Niksar-Biiyiikyurt Koyiindeki 11 tarihi mezardan 9’unun ve koyilin ahsap camisinin
tarihlendirmesi gercgeklestirilmistir (Tablo 1). Mezarlarin genel olarak yapim dénemleri belirlenirken 6
nolu mezarda birinci 6rnek 1919 yilina, ikinci 6rnek de 1964 yilina tarihlenmistir. Bu mezarin yilinin
diger mezarlarla benzer donem olarak 1919 yili olabilecegi, 1964’ten sonra da bir onarim gegirmis
olabilecegi diistiniilmektedir. Clinkii mezarlikta ahgap mezarlar, tag mezarlar ve son donemdeki mermer
mezarlar olmak {izere ii¢ ayr1 mezar tipi bulunmaktadir. Mezarlikta 1960’11 yillardan itibaren tas ve
mermer mezarlarin olmasindan dolayr ahsap ¢ant1 teknigi ile yapimlarin 1950’lerden itibaren terk
edildigi diisiiniilebilir ve o nedenle de 1964 yilina tarihlenen 6rnegin bir onarim olma olasiliginin yiiksek
oldugu degerlendirilebilir.

Ahsap cant1 teknigi ile yapilmis olan bu tarihi mezarlar 1870-1950 donemi aralifina tarihlenmistir.
Biiyiikyurt Koyii muhtari tarafindan verilen bilgilere gore Biiylikyurt Koyii, 19.ytizyilin ikinci yarisinda
ve 20.yiizyilin baslarinda Biiylikyurt Yaylasi olarak kullanilmis ve sonrasinda evlerin yapilmasiyla
birlikte yerlesim biitiin yila yayilarak kdy haline gelmistir. Ahsap ¢anti teknigiyle yapilan mezarlarin da
tarihi yayla olarak kullanildigi ve hemen sonrasindaki déneme denk gelmistir. Koy yerlesiminden
itibaren de tag ve mermer mezarlara doniilmiistiir. Ahsap mezarlarin yayla kiiltiirliniin bir pargasi olarak
da incelenmesi, yorenin kiiltiirel gegmisine katki saglayacaktir.

Yaptigimiz arastirmalarda bu mezarlara iligkin herhangi bir bilgi ve makaleye rastlanamamistir. Gézlem
ve degerlendirmelerimiz; tarihsel degeri bulunan bu mezarlarin yapim teknigi ile sosyolojik ve
antropolojik agidan daha detayli bir sekilde arastirilmasi gerektigi sonucuna ulastirmistir.

Diger yandan, kdy camisindeki ahsaplarin kesim yili ile cami yapim tabelasi arasinda 30 yila yakin bir
fark c¢ikmistir. Dendrokronolojik analizler ahsaplarin kesim yillarina, hatta kabuklu orneklerde
mevsimlerine kadar hassasiyette sonug verebilmektedir. Biiyiikyurt Koyii Camisinde de, en son halkasi
bulunan 6rneklerde, ilkbahar odunu olusmus yaz odunu olugsmamis olmasi nedeniyle agaglarin ilkbahar
- yaz arasinda kesildigi degerlendirilmistir. 1906 yilina tarihlendirilen bu o6rnekler caminin temel
kisminda kullanilmistir. Temel kisimlarindaki ahsap malzemenin degisme olasilig1 genellikle ¢ok diisiik
oldugundan bunlar genellikle yapim donemlerine aittir. O nedenle, kdyde halen kullanilmakta olan
ahsap caminin tabelasinda 1935 yazmasina ragmen temel kismindan alinan 6rneklerle caminin 1906-
1907 yillarinda yapilmis, 1935 yilinda da onarim gegirmis olabilecegi sonucuna ulagilmistir.

Tesekkiir

Orneklerin alinmasinda katk1 saglayan Biiyiikyurt K&yii Muhtar1 Sayin Erol Cabuk ile biyoloji égretmeni Sayin
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Ozet

Bu galismada, Abant Golii Tabiat Parki ziyaretgilerinin demografik 6zellikleri ile yaptiklar: harcamalar arasindaki
iliski analiz edilmistir. Abant G6lii Tabiat Parki’nda 384 ziyaretgi ile yiiz yiize goriisme yontemi kullanilarak anket
uygulamasi yapilmstir. Ziyaretgiler ile yapilan anketlerden elde edilen veriler betimleyici istatistik yontemleriyle
aciklanmistir. Ayrica, ziyaretciler ile yapilan anketlerden elde edilen veriler ¢apraz tablolar araciligiyla incelenmis
ve ziyaretgilerin demografik 6zellikleri ile harcama egilimleri arasindaki iligkiler ortaya konulmustur. Calisma
alanina gelen ziyaretgilerin en ¢ok Ankara, Istanbul ve gevre illerden (Diizce, Sakarya, Zonguldak) geldigi, dzel
sektorde caligan ziyaretgilerin agirlikta oldugu, giiniibirlik ziyaretin 6n plana ¢iktigi goriilmektedir. Konaklama
mekani olarak ise en fazla Abant Yolu iizerinin tercih edildigi anlasiimaktadir. Hafta igi gelen ziyaretgilerin toplam
ulasim masraflari igerisindeki pay1 %50,5 olarak hesaplanmistir. En fazla ulagim ve konaklama masrafi yapanlarin
Istanbul’dan gelen ziyaretciler oldugu goriilmiistiir. Kadin ziyaretcilerin erkek ziyaretcilere gore daha az
konaklama bedeli 6deme egiliminde oldugu, egitim diizeyi yiikseldik¢e konaklama bedeli 6deme egiliminin arttig1
ve Ozel sektdr ¢caliganlarinin kamuya gore daha fazla konaklama bedeli 6deme egiliminde oldugu gdzlemlenmistir.
Korunan alandaki aktivitelere yapilan harcamalarda ise Istanbul’dan gelen ziyaretcilerin 6n plana ciktig1
anlagilmaktadir.

Anahtar Kelimeler: Korunan alanlar, ziyaret¢i harcamalari, tabiat parklar

Socioeconomic analysis of visitor spending at the Abant Lake Nature Park

Abstract
In this study, the relationship between the demographic characteristics of the Abant Lake Nature Park visitors and

their expenditures was analyzed. A survey was conducted with 384 visitors in the Abant Lake Nature Park by face-
to-face interview method. The data obtained from the surveys made with the visitors are explained with descriptive
statistics methods. In addition, the data obtained from the surveys made with the visitors were analyzed through
cross tables and the relationships between the demographic characteristics of the visitors and their spending
tendencies were revealed. It is seen that most of the visitors coming to the study area come from Ankara, Istanbul
and the surrounding provinces, the visitors working in the private sector are predominant, and daily visits come to
the fore. It is understood that Abant Road is preferred for accommodation purposes. It has been calculated that the
visitors who come on weekdays have a 50.5% share in the total transportation costs. It has been observed that the
ones who make the highest transportation and accommodation expenses are the visitors from Istanbul. It has been
seen that female visitors tend to pay less for accommodation than male visitors, the higher the education level is,
the higher is the tendency to pay for accommodation, and the private sector employees tend to pay more for
accommodation than the public sector employees. It is understood that the visitors from Istanbul come to the fore
in the expenditures made for the activities in the protected area.

Key words: Protected areas, visitor spending, nature parks
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1. Giris

Korunan alanlar, ekolojik siireclerini tamamlayamayan yogun baski altindaki diger alanlarin aksine,
tiirler i¢in bir siginak teskil ederek ekolojik siire¢lerin ve ekosistem hizmetlerinin siirdiiriilebilirligine ve
ayni zamanda onarimina yardimeci olmaktadirlar (Pamukoglu ve Ekmeke¢i 2013). Bununla birlikte,
bugiin ve gelecekte insanoglunun besin, ilag, gelir ve sosyal gereksinimleri gibi ¢ok yonlii ihtiyaglarinin
karsilanabilmesi i¢in s6z konusu alanlar birer kaynak niteligindedir. Korunan alanlar, doganin
korunmasina ve dogayla uyumlu yasam bicimlerinin siirmesine yardim eden, rekreasyon ve turizm gibi
etkinlikler i¢in en fazla tercih edilen alanlardir (Kuvan 2012). Nitekim uluslararast kurum ve
kuruluslarin korunan alan tamimlar1 da bu diisiinceyi desteklemektedir. Ornegin Uluslararast Doga
Koruma Birligi (IUCN) bir korunan alani, ekosistem hizmetleri ve kiiltiirel degerlerle doganin uzun
stireli korunmasini saglamak i¢in yasal veya diger etkili yontemler araciligiyla belirlenmis ve yonetilen,
acikga tanmimlanmis cografi alanlar olarak tanmimlamaktadir (IUCN 2014). Biyolojik Cesitlilik
So6zlesmesi’nde korunan alan, belirli koruma hedeflerine ulagsmak igin, belirlenmis veya diizenlenmis ve
yonetilen bir cografi alan olarak betimlenmistir (UN 2006).

Tiirkiye'de korunan alanlar, kaynak degerlerine gore farkli kanunlarla yonetilmekte ve farkli Bakanliklar
araciligryla uygulamalara tabii olmaktadir. Bunlarin basinda gelen 2873 Sayili Milli Parklar Kanunu
(MPK), T.C. Tarim ve Orman Bakanligina bagli Doga Koruma ve Milli Parklar Genel Midiirligii
(DKMP) tarafindan yiiriitiilmektedir. Tiirkiye’de 2873 sayili1 Milli Parklar Kanunu’na gore dort korunan
alan tipi tanimlanmigtir. Bunlar; Milli parklar, tabiat koruma alanlari, tabiat parklar1 ve tabiat anitlaridir.
Tabiat parklari; “bitki ortiisii ve yaban hayati ozelligine sahip, manzara biitiinligii iginde halkin
dinlenme ve eglenmesine uygun tabiat par¢alar” olarak tanimlanmaktadir (Atmis ve ark. 2020).

Korunan alanlarin etkin bir sekilde yonetilmesinde bu alanlar1 kullanan ziyaretgilerin ve yaptiklari
harcamalarin 6zelliklerinin bilinmesi énemlidir (Akyol ve Akbulut 2017; Kiigiikbekir 2021). Korunan
alanlara gelen ziyaretgilerin yaptiklart harcamalarinin biiyiikliigii dikkate alindiginda séz konusu
alanlarin 6nemi daha iyi anlagilmaktadir (Balmford ve ark. 2015). Bir korunan alana gelen ziyaretgilerin
ziyaret siiresince yaptiklari harcamalar sonucunda alan igerisinde, yakininda ve alanla iliskisi bulunan
tiim gergek ve tiizel kisilere istihdam ve gelir sagladig1 bilinmektedir (Ongun ve ark. 2016; Aydin ve
ark. 2017). Bir korunan alanda faaliyet gosteren yore halkinin ekonomik geliri iizerinde, o alana gelen
ziyaretcilerin tutumlari ve demografik 6zellikleri biiyiik oranda etkili olmaktadir. Dolayisiyla, korunan
alanlardaki planlama yaklagiminin, alan igerisindeki flora ve fauna tiirlerinin siirdiiriilebilirligini
gozeterek, ziyaretgilerin ve yore halkinin alana zarar vermeden fayda saglayacak sekilde bir yonetim
anlayisini icermesi gerekmektedir (Alkan ve Korkmaz 2009; Kurdoglu ve Akbulut, 2015). Ozellikle
ziyaretgilerin rekreasyonel aktivitelere yonelik harcama egilimleri, ziyaretgileri profillerine gore ortaya
konulmalidir. Bdylece, korunan alan yonetimi planlayicilari, pazarlamada bulunan yore halki ve
arastirmacilar tarafindan turizmin yerel ekonomi tizerindeki etkisinin izlenmesi ve degerlendirilebilmesi
olanakli hale gelmektedir (Wang ve Davidson 2010).

Bir korunan alan olarak Abant Golii Tabiat Parki (AGTP), ziyaretgiler i¢in bircok rekreasyonel faaliyetin
bir arada gerceklestirilebilecegi bir kaynak durumundadir. AGTP sahip oldugu flora, fauna ve su
kaynaklar1 ile zengin bir biyolojik ¢esitlilik sunmakta ve ¢evresinde piknik, kampgilik, sportif olta
balik¢ilig1, yiiriiyls, tekne- fayton ve atla gezinti, kisin dogal buz pateni vb. rekreatif aktivitelere olanak
saglamaktadir (Ugar 1996; Kuvan, 1999; Miiderrisoglu ve ark. 2005; Aytekin ve Corbaci 2008; Turan
ve ark. 2015; Cakir ve ark. 2016; Karadag ve Sayin 2016; Sayin ve Karadag 2016; Zenginbal ve Hoscan
2020). Miiderrisoglu ve ark. (2005) AGTP kullanicilarinin memnuniyetini inceledikleri ¢aligmada,
mevsim, grup biyiikligi, kullanicilarin cinsiyeti, yasi, gelir diizeyi ve alana geldikleri yerin
memnuniyeti en ¢ok etkileyen faktorler oldugunu tespit etmislerdir. Karadag ve Saym (2016)’da,
AGTP’de demografik farkliliklarin rekreasyonel beklentilere etkisi ortaya konulmus ve kaynak
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yonetimi ile karar vericilerin rekreasyon faaliyetlerinin belirlenmesi, yonlendirilmesi ve gelistirilmesi
noktasinda demografik nitelikleri degerlendirmesi gerektigi vurgulanmistir. Sayin ve Karadag (2016)
AGTP’de yaptiklar1 c¢alismada ziyaretcilerin alana gelme nedenleri, memnuniyetleri ve alanin
yeterliligine iliskin goriisleri arastirilmistir. Bu galismada ise, Ankara ve Istanbul gibi Tiirkiye'nin iki
bliylik metropoliiniin ortasinda yer alan, dort mevsim ziyaretgi talebi olan, orman ve su ekosistemlerini
bir arada bulunduran AGTP’ye gelen ziyaretcilerin yaptiklari harcamalar analiz edilmis ve ziyaretcilerin
demografik 6zellikleri ile harcama egilimleri arasindaki iligki ortaya konulmustur.

2. Materyal

2.1. Cahsma Alam
Tirkiye’nin Bati Karadeniz Boéliimii'nde, Bolu ili Mudurnu ilge sinirlari igerisinde yer alan ve
21.10.1988 tarihinde Bakanlik Olur’u ile ilan edilen AGTP 1.262 hektar biiyiikliigiindedir.! AGTP
konumu itibariyle Tiirkiye'nin en kalabalik ili olan Istanbul ile baskent Ankara'min arasinda yer
almaktadir (Sekil 1). Ulasim kolaylig1 ve niifusun yogun olarak faaliyet gosterdigi bu iki sehir arasinda
yer almasindan dolay1 korunan alan Bolu ili i¢erisinden ve il disinda yogun olarak ziyaret edilmektedir
(Miiderrisoglu ve ark. 2005). AGTP, Bolu ili Mudurnu ilgesi karayolu {izerinde yer almakta ve karayolu
tabiat parkinin igerisinden ge¢mektedir.

Sekil 1. Calisma alan1

AGTP’nin tamam orman rejiminde olup devlet miilkiyetindedir. Saha icerisindeki yaylalar ve tescilsiz
mera olarak kullanilan alanlar da 6831 Sayili Orman Kanununa gore devlet miilkiyeti icerisinde
kalmaktadir. DKMP 9. Bélge Miidiirliigiine (Ankara) bagl Bolu il Sube Miidiirliigii biinyesinde AGTP
Sefligince 1.262 hektarlik alan tabiat parki statiisiinde yonetilmektedir. AGTP’nin g6l ve orman
ekosistemini koruma ve kontrol haklart DKMP'de kalmak iizere, alana yatirim amagli ¢adirli kamp alam
ve giiniibirlik kullanmim alanlarinda ziyaretgilerin ihtiyaclarii karsilamaya yonelik her tiirlii tesisin
projesi dahilinde yapimu, isletilmesi ve kontroliinii saglama gorevi, 01.07.1998 tarihinde yapilan kira
sozlesmesi kapsaminda 50 yil boyunca Bolu Valiligi'ne verilmistir. AGTP’ye ulagim; ziyaret¢ilerin
kisisel araglari, belediye halk otobiisleri ve tur-organizasyon firmalarina ait otobiisler vasitasiyla
saglanmaktadir.

1 T.C. Tarim ve Orman Bakanligi, Doga Koruma ve Milli Parklar Genel Miidiirliigii, 9. Bolge Miidiirliigii,2021,
URL: https://bolge9.tarimorman.gov.tr/Menu/53/Bolu-Abant-Golu-Tabiat-Parki
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2.2. Ziyaretci Anket Formunun Tasarimi ve Uygulanmasi

AGTP’ye gelen ziyaretgilerin yaptiklart harcamalari analiz edebilmek amaciyla betimsel aragtirma
yontemi kullanilmis ve bu amagla agik ve kapali uglu sorular igeren karma tasarim formlu bir anket,
ilgili caligmalar ve uzman goriisleri dikkate alinarak hazirlanmistir. Ziyaretcilere yonelik hazirlanan
anket formunun uygulamasina gegilmeden Once, ¢aligma alanina gidilerek ziyaretcilerle goriisiilmiis ve
deneme anketi uygulanmustir. Ziyaretgilerin verdikleri cevaplar géz Oniinde tutularak ziyaretcilere
yonelik gerceklestirilecek anket formunun son hali verilmistir. S6z konusu anket formu, AGTP'ye gelen
ziyaretcilerin demografik 6zellikleri, konaklama, yeme-igme, ulagim ile {irin ve hizmet alimina yonelik
yaptiklar1 harcama miktarlarinin 6l¢iilmesine yonelik tasarlanmaistir.

Hafta i¢i ve hafta sonu olmak iizere, Subat ve Haziran 2019 aylan arasinda ¢aligma alanina gidilerek,
AGTP sinirlart igerisinde, ziyaretgiler ile yiliz yiize gorligme yontemi ile anket c¢alismalar
gerceklestirilmistir. AGTP Ziyaret¢ci Merkezi, gilintibirlik kullanim alanlar1 ve oteller bolgesinde
ziyaretgiler ile iletisim kurulmaya calisilmistir. Ziyaretgilere yonelik yapilan anket caligmalarina
baglanilmadan 6nce, ziyaret¢iler calisma konusu ve igerigi hakkinda bilgilendirilmis, ¢alismay1 kabul
edenlere sorular yoneltilmistir. Anket ¢aligmasi esnasinda bazi ziyaretciler calismayi yapmaktan
vazgecmis ve s0z konusu ziyaretgiler ait anketler formlari ¢alisma kapsaminda degerlendirilmemistir.
Hedef orneklem biiyiikliiglindeki 384 adet anket, saglikli bir sekilde tamamlanana kadar anket
caligmasina devam edilmistir.

3. Yontem

3.1. Orneklem Biiyiikliiklerinin Belirlenmesi

DKMP Bolu Il Sube Miidiirliigiinden alinan ve Tablo 1'de verilen AGTP ziyaretci sayilarina
bakildiginda, 2018 yil1 i¢in ziyaretgi sayisinin 704.562 oldugu goriilmektedir.

Tablo 1. AGTP 2014-2018 yillar1 aras1 ziyaretci sayilari

Yillar AGTP

2014 427.096
2015 455.590
2016 455.735
2017 562.160
2018 704.562

AGTP’ye wyillik yapilan ziyaret sayisinin yiiksek olmasindan dolay1, ziyaretcilere yonelik
gerceklestirilen anket ¢alismasi igin Orneklem yapilmasina karar verilmistir. Orhunbilge (2000)
tarafindan, evrenin tiimiine erigsmenin imkéansiz oldugu durumlarda, maliyet ve zamandan tasarruf
etmek, veri elde etmede hatalar1 aza indirgemek yoluyla dogru bilgiye ulasmak i¢in orneklem
yonteminin kullanilabilecegi ifade edilmistir. Ziyaretgilere ait 6rnek biyiikliigiiniin hesaplanmasinda
asagidaki denklem kullanilmustir:
N x t’x pxq
n=— 5
d*"(N-1)+t"xpxq
n: Ornekleme yapilacak birey sayisi, N: Kitledeki birey sayisi, p: Incelenecek olayin goriis sikligt
(olasihi@y), q: incelenecek olayin goriilmeyis siklig1 (1-p), t: Belirli serbestlik derecesinde ve saptanan
yanilma diizeyinde t tablosuna bulunan teorik deger (%95, tablo degeri: 1,96), d: Olayin goriis sikligina
gore yapilmak istenen = sapma olarak belirlenmistir. %95 giiven araliginda, goriis sikliginin 0,50 oldugu

varsayiminda ve 0,05 hata iginde ulasilmasi gerekli olan ziyaretgilere ait minimum Ornek sayis1 384
olarak hesaplanmustir.
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704562 x 1,96% x 0,50 x 0,50
n: =
0,05%(704562 - 1) + 1,96 x 0,50 x 0,50

3.2.Ziyaretci Anket Verilerinin Analizi

Ziyaretci anketlerinden elde edilen veriler oncelikle kullanilacak istatistik testlerin 6zelliklerine gore
bilgisayar ortamina aktarilmustir. Istatistik analizlerinin tiimii Windows yazilim tabanli IBM SPSS 17.0
istatistik paket programi ve Windows Excel 2010 yazilim paketleri araciligiyla yapilmistir.
Ziyaretgilerin demografik oOzelliklerinin karsilastirilmas1 ve yorumlanmasinda betimleyici analiz
tekniklerinden frekans, yiizde (tablo, grafik) ve aritmetik ortalamalardan yararlanilmistir. Tiitek ve
Glimiisoglu (2014), tanimlayici istatistik tekniklerini, sayisal verileri siniflama ve 6zetlemede kullanilan
bir yordam olarak tanimlamaktadir. Bu amacla 6ncelikle, istatistigin dayandigi temel ve en onemli
ortalamalardan biri olan aritmetik ortalama sonuglarmma yer verilmistir. Calisma kapsamimizda
kullanilan sekliyle aritmetik ortalama, herhangi bir konu iizerinde, aym1 Ol¢li biriminde verilen
cevaplarin toplaminin, dikkate alinan toplam cevap sayisina orani olarak tanimlanmaktadir (Yazici
2013). Bu agiklamaya gore, 6rneklem seviyesinde, ziyaretcilerin harcamalar1 sonucunda meydana gelen
kisi bag1 ortalama harcama miktar1 aritmetik ortalama araciligiyla bulunmustur.

Ziyaretgi anket formu aracilifiyla elde edilen bir diger veri grubu da harcama egilimlerine iliskin veri
setleridir. Ziyaretgilerin demografik 6zelliklerine gore harcama oranlarini agiklayabilmek i¢in ¢apraz
tablolardan (crosstabs) yararlanilmistir. Capraz tablolar, parametrik olmayan istatistiksel analizlerden
biri olmakla birlikte temelinde yatan varsayim, kullanilan degiskenlerin normal dagilim gostermedigi
ve orneklem sayisinin kiigiik oldugu durumlarda kullanilmasidir (Ugar 2006). Capraz tablolar {i¢ amag
cer¢evesinde gerceklestirilir. Bunlar; (1) bir degiskenin bir bagka degisken {izerindeki etkisini
gostermek, (2) bir grubun komposizyonunu (dagilimini) belirlemek ve (3) ¢aprazlanan degiskenler
sonucu ortaya ¢ikan olast alt gruplarin biitlin i¢indeki komposizyonunu belirlemek igin
yapilabilmektedir (Darcy ve Rohrs 1995). Calisma kapsaminda ¢apraz tablo, ziyaretcilerin demografik
ozelliklerine gore harcama kalemlerindeki dagilimlarini belirlemek, herhangi bir degiskenin harcama
miktar1 tizerindeki etkisini ve harcamalar arasindaki iligkileri yorumlamak amaciyla kullanilmigtir.
Kalayc1 (2008)’e gore, degiskenler arasindaki iliskinin agiklanmasinda capraz tablolar ara¢ olarak
kullanilabilmektedir.

4. Bulgular
4.1. Demografik bilgiler

Calismaya katilim saglayan ziyaretcilerin cinsiyet dagilimlarina bakildiginda %58’lik bir oran ile erkek
ziyaretgilerin ¢ogunlukta oldugu, 20 yas ve alt1 ziyaret¢i oraninin %2; 21-30 yas arasi ziyaret¢i oraninin
%30; 31-40 yas aras1 ziyaret¢i oraninin %34; 41-50 yas arasi ziyaret¢i oraninin %21; 51-60 yas arasi
ziyaret¢i oraninin %11; 61 ve iistii yas arasi ziyaret¢i oraninin ise %2 oldugu goriilmektedir (Tablo 2).

Ziyaretgilerin egitim durumlar1 Tablo 2’den incelendiginde; ziyaretgilerin %5°1 ilkokul, %3’ ortaokul,
%29’u lise, %4’ On lisans, %49’u lisans ve %10’u lisansiisti mezunudur. Bu sonuglara gore,
ziyaretgilerin %63 iiniin egitim seviyesi lise egitim diizeyinin iistiindedir. Ayni tablodan ziyaretcilerin
sadece %6’sinin Bolu ili siirlar igerisinde, %24’iiniin ¢evre illerde, %24 tiniin Istanbul, %26’sinn
Ankara ve %20’sinin de diger illerde ikamet ettigi anlagilmaktadir. Bu verilere gore en ¢ok ziyaretci
Ankara, ardindan Istanbul ve gevre iller kapsaminda degerlendirilen Diizce, Sakarya ve Zonguldak
illerinden gelmektedir. Tablo 2 ziyaretgilerin ¢alisma alanlar1 bakimindan incelendiginde; ziyaretgilerin
%55°1 Ozel sektor, %22’si kamu sektorii ve %23 linilin ise caligmadig1 goriilecektir. Bununla birlikte,
ogrencilerin “calismiyor” baslhigr altinda degerlendirildigi ve tiim ziyaretgi sayisina oranla %6°lik bir
degere sahip oldugu unutulmamalidir. Ziyaretgilerin is durumlarina gore cevap verdikleri aylik
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hanehalki toplam gelir cevaplarinin ortalamalar1 alindiginda, 6zel sektorde calisanlar aylik ortalama
7.667 TL, kamu sektoriinde calisanlar aylik ortalama 7.209 TL ve calismayan ziyaretcilerin ise aylik
ortalama 5.179 TL hanehalk: gelirine sahip oldugu goriilmektedir (Tablo 2).

Tablo 2. Ziyaretgilere ait demografik 6zellikler (n=384)

Degiskenler Ogeler % Frekans
. Erkek 58 224
Cinsiyet Kadin 42 160
20 ve alt1 2 7
21-30 30 115
Yas 31-40 34 132
41-50 21 79
51-60 11 41
61 ve Ustii 2 9
Ilkokul 5 19
Ortaokul 3 12
Egitim ) Li_se 29 110
On lisans 4 16
Lisans 49 187
Lisansiistii 10 40
Bolu 6 24
Istanbul 24 92
Ikamet yeri Ankara 26 100
Cevre Iller 24 91
Diger? 20 77
Kamu 22 86
Is durumu Ozel 55 209
Caligmiyor 23 89
Ortalama hane halki geliri Kamu 7209
(TL) Ozel 7.667
Calismiyor 5.179

4.2. Ziyaretcilerin Gelis Sikhiklar

AGTP ziyaretgilerinden ¢alismaya katilim saglayanlarin korunan alana gelis sikliklarini gdsteren grafik
Sekil 2°de gosterilmektedir. Buna gore, AGTP’ye ilk defa gelen ziyaretgi sayisi 127 olup %33’liik oranla
tiim segenekler igerisinde en fazla paya sahiptir. Bir sonraki en fazla tercih edilen gelis sikligi ise %25’lik
oranla bir yildan fazla secenegidir (Sekil 2).

milk defa

M Ayda bir

Sekil 2. Ziyaretgilerin AGTP’ye gelis sikliklarina gore oranlari.

2 Diger: Bolu, Istanbul, Ankara, Diizce, Sakarya ve Zonguldak illeri haricindeki diger illeri kapsamaktadir.
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4.3. Ziyaretcilerin Konaklama ve Yeme-icme Egilimleri

Anket ¢alismasina katilim saglayan ziyaret¢ilerden konaklama yapanlarin konaklama tiirlerine gore
dagilim Sekil 3’te gosterilmistir.

Bungalov
H Cadir
m Devremilk
W Diger
B Gunluk Kirahk
m Otel

B Pansiyon

Sekil 3. Ziyaretgilerin konaklama tiirlerine gore oranlart.

Anket calismas1 kapsaminda gozlenen 242 ziyaret¢i giiniibirlik ziyaret¢i olduklar i¢in konaklama
faaliyetlerinde degerlendirmelere katilmamustir. Diger ziyaretcilerin konaklama tiirlerine gore
dagilimma bakildiginda %50’lik oran ile en fazla otel konaklama tiirtinde yogunlasmanin oldugu
gorlilmektedir.

B Bungalov

H Cadir

B Gunluk Kirahk
Otel

H Pansiyon

Sekil 4. Ziyaretgiler tarafindan konaklama tiirlerine 6denen iicret oranlari.

Konaklama tiirlerine gore ziyaretgiler tarafindan 6denen iicret oranlarina bakildiginda toplam 6denen
iicretin %34°liik pay1 otel konaklama tiiriine aittir (Sekil 4). Bungalov tiirii konaklama ziyaretciler
tarafindan %2 oraninda tercih edilmekle birlikte (Sekil 3) toplam Odenen {icret igerisindeki pay1
%30’dur. Geceleme yapan ziyaret¢ilerin konaklama yeri itibariyle oranlar1 Sekil 5’te gosterilmektedir.
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B AGTP iginde
konaklayanlar

Abant Yolu
Uzerinde
konaklayanlar

M Bolu iliiginde
konaklayanlar

Sekil 5. Konaklama yerleri itibariyle ziyaretci oranlari.

Konaklama yeri olarak siniflandirilan AGTP i¢i, Abant Yolu iizeri ve Bolu ili i¢i kategorilerine
bakildiginda, %40’lik bir oranla en fazla konaklama yeri olarak Abant Yolu iizerinin tercih edildigi
gorlilmektedir (Sekil 5). Calismaya katilan ziyaretcilerin tercih ettikleri yeme-igme kategorilerine iliskin
bilgi Sekil 6’da gosterilmistir.

M Restoran

m Disaridan satin alinan
® Kendi getirdikleri

W Yoresel Urlin

Diger

Sekil 6. Yeme-igme kategorilerine gore ziyaretgi oranlari

Korunan alana olan ziyaretleri siiresince yeme-igme ihtiyaglarini disaridan satin aldigi iirtinler ile
karsilayan ziyaretgiler %37°lik oranla en fazla paya sahiptir. Ayrica, paket programlar dahilinde alani
ziyaret eden veya otelde konaklayip yeme-igme ihtiyaglari i¢in herhangi bir bagka secenegi kullanmayan
ziyaretgiler “diger” secenegi kapsaminda degerlendirmeye katilmistir. Calismaya katilmay1 kabul eden
ziyaretgilerin yeme-i¢gme ihtiyaclarini temin ettikleri yerler Sekil 7°de gosterilmektedir.

B AGTP ici
B Abant Yolu lzeri
H Bolu ili
H Bolu il dis
Diger

Sekil 7. Yeme-igme temin yerlerine gore ziyaretci oranlari
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Sekil 7°de, yeme-igme ihtiyaglarini temin ettikleri yerler itibariyle siniflandirilan ziyaretgilerin
oranlarina bakildiginda %34’liik oranla Bolu il dis1 segeneginin en fazla oldugu goriilmektedir. Bu
kapsamda anket verileri detayli incelenmis ve yeme-igme ihtiyaglarini Bolu il digindan temin eden
ziyaretcilerin ¢ogunlukla Istanbul ve Ankara’dan gelen giiniibirlik ziyaretciler oldugu sonucuna
varilmustir. Ikinci olarak en fazla temin edilen yer ise %26’lik oranla Abant Yolu {izeri olmaktadir.

Yoresel Grin aligverisi
W Kayak

Bisiklet
B At binme
M Fayton

Kampgilik

Sekil 8. Ziyaretciler tarafindan tercih edilen aktivitelerin orani.

AGTP igerisinde sunulan aktivite tiirlerine gore ziyaretgilerin tercih oranlar Sekil 8’de gosterilmektedir.
Calismaya katilim saglayan ziyaretcilerin AGTP sinirlar1 igerisinde sunulan aktivitelere katilma
oranlarina bakildiginda %41°lik oran ile ydresel {iriin aligverisinin 6n plana ¢iktig1 goriilmektedir. Ikinci
olarak en fazla tercih edilen aktivite ise %20°lik oran ile at binme faaliyetidir. %3 liik oranla en az tercih
edilen aktivite ise kayak aktivitesidir.

4.4. Ziyaretci Harcamalan

AGTP ziyaretgilerinin harcama yaptiklari kalemler ulagim, konaklama, yeme-igme ve faaliyetler olarak
simflandirlmistir®. Bu kapsamda, ziyaretcilerin her bir harcama kalemine iliskin verdikleri cevaplar ile
demografik 6zellikleri arasinda ¢apraz tablolar yapilmustir. Oncelikle, ziyaretgilerin “ulasim masraflar1”
ile alana gelis tarihi arasindaki iligkiler Tablo 3 araciligiyla gosterilmistir.

Tablo 3. Caligma alanina gelis tarihi ve ulasim masraflar1 ¢apraz tablosu.

Ulasim Masraflar

250 TL  251-500 501-750 . (2% 1.001  Toplam

vealtt TLaras1 TL arasi 1.000 TL TL

arasi ve lizeri
Sayist 168 22 0 0 0 190
Hafta Gelis tarihi iginde % %88,4 %11,6 %0,0 %0,0 %0,0 %100,0
sonu Ulasim masraflari i¢cinde %  %52,3 %40,0 %0,0 %0,0 %0,0 %49,5
Gelis Toplamda % %43,8 %5,7 %0,0 %0,0 %0,0 %49,5
Tarihi Sayisi 153 33 5 2 1 194
Hafta Gelis tarihi icinde % %78,9 %17,0 %2,6 %1,0 %0,5 %100,0
ici  Ulasim masraflari icinde %  %47,7 %60,0 %100,0 %100,0 %10,0 %50,5
Toplamda % %39,8 %8,6 %1,3 %0,5 %0,3 %50,5
Sayist 321 55 5 2 1 384
Toplam Gelis tarihi i¢inde % %83,6 %14,3 %1,3 %0,5 %0,3 %100,0
Ulagim masraflari i¢inde % %2100,0 %2100,0  %2100,0 %100,0 %100,0 9%100,0
Toplamda % %83,6 %14,3 %1,3 %0,5 %0,3 %100,0

8 Ziyaretgi harcamalaria iliskin tutarlar 2019 yilina aittir.
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Calisma alanina hafta i¢i gelen ziyaret¢i sayisi, hafta sonu gelen ziyaret¢i sayisina gore yaklasik %1
daha fazladir. Fakat hafta ici ve hafta sonu giinliik ortalama ziyaret¢i sayisi olarak diistiiniildiigiinde hafta
sonu gelen ziyaretci sayis1 daha fazla olarak goriilmektedir.* Tablo 3 e gore, hafta i¢i gelen ziyaretgilerin
yaptiklar1 ulasgim masraflart toplam ulasim masraflarinin %350,5’ini, hafta sonu gelen ziyaretgilerin
ulasim masraflari ise toplam ulagim masraflarinin %49,5’ini olugturmaktadir. Ayrica, en diigiikk ulasim
masraflar1 sinifinda yer alan, ulasim masraflart “250 TL ve alt1” olan ziyaretgilerin %88,4’1i gelis
tarihleri olarak hafta sonunu tercih etmektedir.

Ziyaretgilerin ikamet yerlerine gore ulagim masraflar1 dagiliminin gosterildigi Tablo 4’te, Bolu i¢i ve
cevre illerden gelen ziyaretgilerin tamaminin ulagim masraflarinin “250 TL ve alt1” oldugu
goriilmektedir. Ankara’dan gelen ziyaretciler ise toplam ulasim masraflar igerisinde en fazla paya
(%26) sahiptir.

Tablo 4. Ziyaretgilerin ikamet yeri ve ulagim masraflari ¢apraz tablosu.

Ulagim Masraflari
250 TL ve 251-500501-750 TL751-1.000 TL 1.001TL Toplam
alt1 TL aras1 arasi arasi ve lizeri
Sayist 24 0 0 0 0 24
Bolu ici Ikamet yeri icinde %2100 %0,0 %0,0 %0,0 %0,0 %1200,0
Ulasim masraflar iginde %7,5 %0,0 %0,0 %0,0 %0,0 %6,3
Toplamda % %6,3 %0,0 %0,0 %0,0 %0,0 %6,3
Sayist 91 0 0 0 0 91
Cevre iller Ikamet yeri icinde % %100 %0,0 %0,0 %0,0 %0,0 %100,0
Ulasim masraflari iginde % %28,3 %0,0 %0,0 %0,0 %0,0 %23,7
Toplamda % %23,7 %0,0 %0,0 %0,0 %0,0 %23,7
. Sayis1 87 12 1 0 0 100
Tkamet Ankara Ikamet yeri icinde % %87,0 %12,0 %1,0 %0,0 %0,0 %1200,0
Yeri Ulasim masraflar i¢inde % %27,1 %21,8 %20,0 %0,0 %0,0 %26,0
Toplamda % %22,7 %3,1 %0,3 %0,0 %0,0 %26,0
Sayist 64 25 2 2 1 77
istanbul Ikamet yeri icinde % %69,6 %27,2 %2,2 %2,6 %1,1 %100,0
Ulasim masraflari iginde % %19,9 %45,5 %40,0 %100,0 %100,0 %20,1
Toplamda % %16,7 %6,5 %0,5 %0,5 %0,3 %20,1
Sayisi 55 18 2 2 0 77
Diger fkamet yeri i¢inde % %71,4 %23,4 %2,6 %2,6 %0,0 %100,0
Ulasim masraflar1 iginde % %17,1 %32,7 %40,0 %100,0 %0,0 %?20,1
Toplamda % %14,3 %4,7 %0,5 %0,5 %0,0 %20,1
Sayist 321 55 5 2 1 384
Toplam Ikamet yeri icinde % %83,6 %14,3 %1,3 %0,5 %0,3 %100,0
Ulasim masraflari i¢inde % %1000 %100,0 %100,0 %100,0 %100,0 %100,0
Toplamda % %83,6 %14,3 %1,3 %0,5 %0,3 %100,0

Ziyaretgilerin is durumu ile ulasim masraflar1 arasindaki iliski Tablo 5’te verilmistir. Ozel sektor alisan
olan ziyaret¢ilerin diger is durumlar igerisindeki ziyaretgilere gbére daha fazla ulagim masrafi
yapabildikleri, kamu sektorii ¢alisanlarinin  %91,9’unun ve herhangi bir meslek grubunda
caligmayanlarin %92,1’inin ulasim masraflarinin ise “250 TL ve alt” oldugu Tablo 5’te goriilmektedir.

Ziyaretgilerin bir diger harcama kalemi olan “konaklama masraflari1” ile cinsiyet degiskeni arasindaki
iliski Tablo 6’da gosterilmistir. Gliniibirlik¢i ziyaretciler hari¢, konaklama yapan ziyaretgilerin
konaklama masraflarina bakildiginda, erkek ziyaretgilerin %62’°lik oran ile daha fazla masraf yaptiklar
goriilmektedir. Konaklama masrafi siniflari igerisinde yer alan ve en diisiik masraf sinifi olan “250 TL
ve alt1”, tiim ziyaretciler tarafindan en fazla tercih edilen gilinliikk konaklama bedeli smifini
olusturmaktadir (%71,8). Ayrica kadin ziyaretgilerin, erkek ziyaretcilere gore daha az konaklama bedeli

% Hafta sonu giinliik ortalama ziyaretci sayis1 (190/2 giin) 95 iken, hafta i¢i giinliik ortalama ziyaretgi sayist
(194/5) 38 olarak hesaplanmustir.
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o6deme egiliminde oldugu, “250 TL ve alti” konaklama masrafi simfi igerisindeki %77,8’lik orandan
anlagilmaktadir.

Tablo 5. Ziyaretgilerin is durumu ve ulagim masraflari ¢apraz tablosu.

Ulasim Masraflari
250 TL 251-500 501-750 751-1.000 1.001 TL Toplam
vealti TLarasi TLarasti TLarast ve lizeri
Say1st 160 42 4 2 1 209
Ozel Sektor Is durumu iginde % . %76,6 %20,1 %1,9 %1,0 %0,5 %100,0
Ulasim masraflari i¢inde % %49,8 %76,4 %80,0 %100,0 %100,0 %54,4
Toplamda % %41,7 %10,9 %1,0 %0,5 %0,3 %54,4
. Sayist 79 7 0 0 0 86
Is Kamu s durumu i¢inde % %291,9 %8,1 %0,0 %0,0 %0,0 %100,0
Durumu Sektori  Ulasim masraflari i¢inde % %24,6 %12,7 %0,0 %0,0 %0,0 %22,4
Toplamda % %20,6 %1,8 %0,0 90,0 %0,0 %22,4
Sayisi 82 6 1 0 0 89
| Is durumu i¢inde % %92,1 %6,7 %1,1 %0,0 %0,0 %200,0
Calismiyor 7y, o\ masraflart iginde %~ %255 %109 %20,0 %0,0 %00 %232
Toplamda % %21,4 %1,6 %0,3 %0,0 %0,0 %23,2
Sayist 321 55 5 2 1 384
Toplam 15 durumu iginde % . %83,6 %14,3 %1,3 %0,5 %0,3 %100,0
Ulasim masraflari icinde % %100,0 9%100,0 %100,0 %100,0 %100,0  9%100,0
Toplamda % %383,6 %14,3 %1,3 %0,5 %0,3 %100,0
Tablo 6. Cinsiyet ve konaklama masraflari ¢apraz tablosu.
Konaklama Masraflar1
Toplam
250 TL ve 251-500 501-750 TL 751-1.000 1.001 TL
alt1 TL arasi arasl TL aras1  ve lizeri
Sayist 42 10 2 0 0 54
Kadm Cinsiyet i¢cinde % %77,8 %18,5 %3,7 %0,0 %0,0 %100,0
Konaklama masraflari i¢inde % %41,2 %30,3 %50,0 %0,0 %0,0 %38,0
Cinsiyet Toplamda % %29,6 %7,0 %1,4 %0,0 %0,0 %38,0
Sayisi 60 23 2 0 3 88
Erkek Cinsiyet i¢cinde % %68,2 %26,1 %2,3 %0,0 %3,4 %1200,0
Konaklama masraflari i¢inde % %58,8 %69,7 %50,0 %0,0 %100,0 %62,0
Toplamda % %42,3 %16,2 %1,4 %0,0 %2,1 %62,0
Sayisi 102 33 4 0 3 142
Toplam Cinsiyet icinde % %71,8 %23,2 %2,8 %0,0 %2,1 %100,0
Konaklama masraflari iginde % %2100,0 %2100,0 9%100,0 %0,0 %100,0 %100,0
Toplamda % %71,8 %23,2 %2,8 %0,0 %2,1 %100,0

Ziyaretcilerin konaklama masraflari ile ikamet yeri arasindaki iligki Tablo 7°de verilmistir. Bolu i¢cinde
ikamet eden ziyaretgilerin tamaminin konaklama gergeklestirmemis oldugu goriilmektedir. Cevre iller
kapsaminda ikamet eden ziyaretgilerin %78,1°1 “250 TL ve alt1”, %11,1’1 ise “251-500 TL aras1” olmak
iizere %88,9’unun “0-500 TL” aras1 konaklama masrafi yaptig1 anlagilmaktadir. Cevre iller kapsaminda
ikamet eden ziyaretcilerin %11,1°1 ise “1001 TL ve tizeri” smifta konaklama masrafi yapmuigtir.
Ankara’da ikamet eden ziyaret¢ilerin %78,9°u “250 TL ve alt1”, %15,8’1 ise “251-500 TL aras1” olmak
iizere toplamda %94,7’si “0-500 TL” aras1 konaklama masrafi yapmustir. Bunun yaninda, istanbul’da
ikamet eden ziyaretgilerin %67,3’ “250 TL ve alt1”, %28,6’s1 “251-500 TL aras1” olmak tiizere
toplamda %95,9’unun “0-500 TL” aras1 konaklama masrafi yaptig1 anlagilmaktadir. S6z konusu
ziyaretgilerin %4,1’inin ise “1.001 TL ve tizeri” konaklama masrafi yaptigi goriilmektedir. Diger iller
kapsaminda ikamet eden ziyaretgilerin %69,6’s1 “250 TL ve alt1”, %26,1°1 “251-500 TL aras1” olmak
tizere toplamda %95,7’sinin “0-500 TL” arasi konaklama masrafi yaptig1 anlagilmaktadir (Tablo 7).
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Tablo 7. Tkamet yeri ve konaklama masraflari ¢apraz tablosu.

Konaklama Masraflari
250 TLve 251-500 501-750 751-1.000 1.001TL Toplam

alt1 TL aras1 TL aras1 TL aras1  ve lizeri
Sayisi 0 0 0 0 0 0
Bolu ici Ikamet yeri icinde % N %0,0 %0,0 %0,0 %0,0 %0,0 %0
Konaklama masraflari i¢inde %  %0,0 %0,0 %0,0 %0,0 %0,0 %0
Toplamda % %0,0 %0,0 %0,0 %0,0 %0,0 %0
Sayisi 7 1 0 0 1 9
Cevre Ikamet yeri i¢inde % %77,8 %11,1 %0,0 %0,0 %11,1 %100,0
iller Konaklama masraflari iginde %  %6,9 %3,0 %0,0 %0,0 %33,3 %6,3
Ikamet Toplamda % %4,9 %0,7 %0,0 %0,0 %0,7 %6,3
Yeri Sayisi 30 6 2 0 0 38
Ankara Ikamet yeri icinde % %78,9 %15,8 %5,3 %0,0 %0,0  9%100,0
Konaklama masraflari icinde % %29,4 %18,2 %50,0 %0,0 %0,0 %?26,8
Toplamda % %21,1 %4,2 %1,4 %0,0 %0,0 %26,8
Sayist 33 14 0 0 2 49
istanbul Tkamet yeri i¢inde % %67,3 %28,6 %0,0 %0,0 %4,1  %100,0
Konaklama masraflari iginde % %32,4 %42,4 %0,0 %0,0 %66,7 %34,5
Toplamda % %23,2 %9,9 %0,0 %0,0 %1,4 %34,5
Sayisi 32 12 2 0 0 46
Diger Tkamet yeri i¢inde % %69,6 %26,1 %4,3 %0,0 %0,0 %100,0
Konaklama masraflari iginde % %31,4 %36,4 %50,0 %0,0 %0,0 %32,4
Toplamda % %22,5 %8,5 %1,4 %0,0 %0,0 %32,4
Sayist 102 33 4 0 3 142
Toplam Ikamet yeri icinde % %71,8 %23,2 %2,8 %0,0 %2,1  %100,0
Konaklama masraflari icinde % %2100,0 %100,0 %100,0 %0,0 %100,0 %100,0
Toplamda % %71,8 %23,2 %2,8 %0,0 %2,1  %100,0

Ziyaretgilerin egitim durumlari ile konaklama masraflar1 arasindaki iliski Tablo 8’de gdsterilmistir.
Buna gore; ilkokul mezunlarinin tamami “250 TL ve alt1” sinifta konaklama masrafi yapmaktadir.
Ortaokul ve lise mezunlarinin “250 TL ve alt1” ile “251-500 TL” aras1 siniflarda konaklama masrafi
odeme egiliminde olduklar1 anlagilmaktadir. On lisans mezunlarinin %50’sinin “250 TL ve alt1,
%25’inin “251-500 TL aras1” ve %25’inin de “501-750 TL aras1” sinifta konaklama masrafi 6dedigi
goriilmektedir. Lisans mezunlarinin %73,5’1 “250 TL ve alt1”, %20,5’i “251-500 TL aras1” ve %2,4’i
de “501-750 TL aras1” sinifta konaklama masrafi 6demektedir. Lisans mezunlar1 arasinda %3,6’lik bir
ziyaretci kesimi ise “1.000 TL ve iizeri” konaklama masraflari ile farklilagmaktadir. Egitim durumlar
icerisinde en fazla giinliik konaklama bedeli 6deme egiliminde olan ziyaretcilerin ise lisansiistii egitim
diizeyine sahip olduklar1 (“251-500 TL aras1” %50, “501-750 TL” arast % 4,5) anlagilmaktadir.

Ziyaretcilerin konaklama masraflari ile ig durumlari arasindaki iligki Tablo 9°da gosterilmistir. Buna
gore; ozel sektor galisanlarinin %63,6’s1 “250 TL ve alt1”, %29,5’1 “251-500 TL” arasi, %3,4’0 ise
“501-750 TL aras1” sinifta konaklama masrafinda bulunmaktadir. “1.000 TL ve iizeri” konaklama
masrafi smifinda giinliik konaklama bedeli 6deyen ziyaretcilerin sadece 6zel sektor galisanlart oldugu
goriilmektedir. Bununla birlikte, kamu sektoriinde c¢alisan ziyaretgilerin %78,1°1 “250 TL ve alt1”,
%18,8’1 “251-500 TL” arasi, %3,1°1 ise “501-750 TL aras1” sinifta konaklama masrafi yapmaktadir.
Ayrica, herhangi bir sektdrde c¢alismayan ziyaretgilerin de giinliik konaklama bedellerinin %95,5
oraninda “250 TL ve alt1 , %4,5 oraninda ise ‘“251-500 TL” harcama sinifinda oldugu Tablo 9’da
goriilmektedir.
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Tablo 8. Egitim durumu ve konaklama masraflar1 ¢apraz tablosu.

Konaklama Masraflari

250 TL ve alt1

251-500 501-750 751-1.000 1.000 TL Toplam

TL aras1 TL aras1 TL aras1  ve lizeri
Sayist 3 0 0 0 0 3
ilkokul Egitim i¢inde % %100,0 %0,0 %0,0 %0,0 %0,0 %100,0
Konaklama masraflari i¢inde % %2,9 %0,0 %0,0 %0,0 %0,0 %2,1
Toplamda % %2,1 %0,0 %0,0 %0,0 %0,0 %2,1
Sayist 1 2 0 0 0 3
Ortaokul Egitim i¢inde % %33,3 %66,7 %0,0 %0,0 %0,0 %100,0
Konaklama masraflari i¢inde % %1,0 %6,1 %0,0 %0,0 %0,0 %2,1
Toplamda % %0,7 %1,4 %0,0 %0,0 %0,0 %2,1
Sayist 25 2 0 0 0 27
Egitim Lise Egitim i¢inde % %92,6 %7,4 %0,0 %0,0 %0,0 %100,0
Durumu Konaklama masraflari i¢inde % %24,5 %6,1 %0,0 %0,0 %0,0 %19,0
Toplamda % %17,6 %1,4 %0,0 %0,0 %0,0 %19,0
Say1s1 2 1 1 0 0 4
On lisans Egitim iginde % %50,0 %25,0 %25,0 %0,0 %0,0 %100,0
Konaklama masraflar i¢inde % %2,0 %3,0 %25,0 %0,0 %0,0 %2,8
Toplamda % %1,4 %0,7 %0,7 %0,0 %0,0 %2,8
Sayist 61 17 2 0 3 83
Lisans Egitim iginde % %73,5 %20,5 %2,4 %0,0 %3,6 %100,0
Konaklama masraflar i¢inde % %59,8 %51,5 %50,0 %0,0 %100,0 %58,5
Toplamda % %43,0 %12,0 %1,4 %0,0 %2,1 %58,5
Sayist 10 11 1 0 0 22
Lisansiistii Egitim i¢inde % %45,5 %50,0 %4,5 %0,0 %0,0 %2100,0
Konaklama masraflar1 iginde % %9,8 %33,3 %25,0 %0,0 %0,0 %15,5
Toplamda % %7,0 %7,7 %0,7 %0,0 %0,0 %15,5
Sayist 102 33 4 0 3 142
Toplam Tkamet yeri i¢inde % %71,8 %23,2 %2,8 %0,0 %2,1 %100,0
Konaklama masraflari iginde %  %100,0 %100,0 %200,0 %0,0 %100,0 %100,0
Toplamda % %71,8 %23,2 %2,8 %0,0 %2,1 %100,0
Tablo 9. is durumu ve konaklama masraflari ¢apraz tablosu.
Konaklama Masraflari
250 TL ve 251-500 501-750 TL 751-1.000 1.000 TL Toplam
alt1 TL aras1 arasi TL aras1  ve lizeri
Sayisi 56 26 3 0 3 88
Ozel  Is durumu iginde % %63,6 %29,5 %3,4 %0,0 %3,5 %100,0
Sektéor Konaklama masraflari i¢inde % %54,9 %78,8 %75,0 %0,0 %100,0 %62,0
Toplamda % %39,4 %18,3 %2,1 %0,0 %2,1 %62,0
Sayisi 25 6 1 0 0 32
Is Kamu Is durumu i¢inde % %78,1 %18,8 %3,1 %0,0 %0,0 %100,0
Durumu Sektorii Konaklama masraflari i¢cinde % %24,5 %18,2 %25,0 %0,0 %0,0 %22,5
Toplamda % %17,6 %4,2 %0,7 %0,0 %0,0 %22,5
Sayis1 21 1 0 0 0 22
Caligmiyor Is durumu i¢inde % %95,5 %4,5 %0,0 %0,0 %0,0 %100,0
Konaklama masraflari iginde % %20,6 %3,0 %0,0 %0,0 20,0 %15,5
Toplamda % %14,8 %0,7 %0,0 %0,0 %0,0 %15,5
Sayis1 102 33 4 0 3 142
Toplam Is durumu icinde % %71,8 %23,2 %2,8 %0,0 %2,1 %100,0
Konaklama masraflar i¢inde % %100,0 9%100,0 %100,0 %0,0 %100,0 %100,0
Toplamda % %71,8  %23,2 %2,8 %0,0 %2,1  %100,0

Konaklama yapan ziyaretgilerin konaklama hizmet yeri olarak en fazla tercih ettikleri yer Abant Yolu
tizeridir (Tablo 10). Giinliik konaklama {icretinin dagilimina bakildiginda ise, Bolu i¢inde konaklama
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ihtiyaglarini karsilayan ziyaretcilerin giinliik konaklama bedelleri “0-500 TL” arasinda yer alirken, en
fazla gecelik iicretin Abant Yolu iizerindeki konaklama tesislerine 6dendigi anlasilmaktadir.

Tablo 10. Konaklama hizmet yeri ve konaklama masraflar1 ¢apraz tablosu.

Konaklama Masraflari

250 TL 251500 501750 751-1000 "3 Toplam
vealti TL aras1 TL arast TL aras: ..
ve lizeri
Sayisi 30 13 2 0 1 46
Abant Konaklama yeri i¢inde % %65,2 %28,3 %4,3 %0,0 %2,2  %100,0
i¢ci  Konaklama masraflari iginde %  %29,4 %39,4 %50,0 %0,0 %33,3 %32,4
Toplamda % %21,1  %09,2 %1,4 %0,0 %0,7 %32,4
Konaklama Abant Sayist . 3% 17 2 0 2 56
Hizmet Yolu Konaklama yeri i¢inde % %62,5 %30,4 %3,6 %0,0 %3,6 9%2100,0
Yeri iizeri Konaklama masraflari iginde %  %34,3  %51,5 %50,0 %0,0 %66,7 %39,4
Toplamda % %24,6 %12,0 %1,4 %0,0 %14 %39,4
Sayisi 37 3 0 0 0 40
Bolu Konaklama yeri i¢inde % %925 %75 %0,0 %0,0 %0,0 9%2100,0
i¢i  Konaklama masraflar1 i¢ginde %  %36,3  %09,1 %0,0 %0,0 %0,0 %?28,2
Toplamda % %26,1 %2,1 %0,0 %0,0 %0,0 %28,2
Sayisi 102 33 4 0 3 142
Toplam Konaklama yeri iginde % %71,8 %23,2 %2,8 %0,0 %2,1 9%100,0
Konaklama masraflari i¢inde % %100,0 %100,0 %2100,0 %0,0 %100,0 9%2100,0
Toplamda % %71,8 %23,2 %2,8 %0,0 %2,1 9%100,0

Calisma kapsaminda, ziyaretcilerin bir diger harcama kalemi olarak degerlendirilen “yeme-igcme
masraflar’” ile demografik oOzellikleri arasinda capraz tablolar yapilmistir. Tablo 11°de kadin
ziyaretcilerin %83,8’inin, erkek ziyaretgilerin ise %78,1°inin “200 TL ve alt’” masraf kaleminde yer
aldig1 goriilmektedir.

Tablo 11. Cinsiyet ve yeme-igme masraflar ¢apraz tablosu.

Yeme-igme Masraflari

200 TL 201- 401- 601- 801- 1.001  Toplam
ve altt 400TL 600TL 800TL 1.000TL TLwve
arast arast arast arast iizeri
Sayisi 134 25 0 0 0 160
Kadn Cinsiyet iginde % %83,8  %15,6 %0,0 %0,0 %0,0 %0,6  %100,0
Yeme-Igme masraflari igcinde %  %43,4 %37,9 %0,0 %0,0 %0,0 %50,0 %41,7
Cinsiyet Toplamda % %34,9 %6,5 %0,0 %0,0 %0,0 %0,3 %41,7
Sayisi 175 41 6 1 0 224
Erkek Cinsiyet iginde % %78,1  %18,3 %2,7 %0,4 %0,0 %0,4  %100,0
Yeme-Igme masraflart iginde %  %56,6  %62,1  %100,0 %100,0 %0,0 %50,0  %58,3
Toplamda % %45,6  %10,7 %1,6 %0,3 %0,0 %0,3 %58,3
Sayis1 309 66 6 1 0 384
Toplam Cinsiyet i¢inde % %80,5 %17,2 %1,6 %0,3 %0,0 %0,5 %100,0
Yeme-I¢gme masraflart iginde %  %2100,0 %2100,0 %2100,0 9%100,0 %0,0 %100,0 %100,0
Toplamda % %80,5 %17,2 %1,6 %0,3 %0,0 %0,5 %100,0

Kadin ziyaretgilerin “200 TL ve alt1” ile “201-400 TL” masraf grubunda yogunlastig1 goriiliirken, erkek
ziyaretgilerin buna nazaran diger masraf gruplarinda da dagilim gosterdigi anlasilmaktadir (Tablo 11).

Ziyaretgilerin hafta i¢i ve hafta sonu gelis tarihlerine gore yaptiklar1 yeme-i¢gme masraflarinin dagilimina
bakildiginda, hafta sonu gelen ziyaretgilerin %80,5°1, hafta i¢i gelen ziyaret¢ilerin ise %80,4°1 “200 TL
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ve alti” yeme-igme masraflar1 grubunda yogunlagsmaktadir (Tablo 12). Genel olarak hafta i¢i gelen
ziyaretcilerin hafta sonu gelen ziyaretgilere gére yeme-igme masraflari icin 400 TL iizerinde harcama

yapma egilimlerinin yiiksek oldugu goriilmektedir.

Tablo 12. Gelis tarihi ve yeme-igme masraflari ¢apraz tablosu.

Yeme-igme Masraflart

801-1.000

1.001

200 TL ve 201-400 401-600 601-800 TL TL ve Toplam
alt1 TL aras1 TL aras1 TL arasi ..
arasi lizeri
Sayisi 153 36 1 0 0 0 190
Hafta Gelis tarihi iginde % %80,5 %18,9 %0,5 %0,0 %0,0 %0,0 %100,0
sonu Yeme-igme masraflari i¢inde % %49,5 %54,5  %16,7 %0,0 %0,0 %0,0 %49,5
Gelis Toplamda % %39,8 %9,4 %0,3 %0,0 %0,0 %0,0 %495
Tarihi Sayisi 156 30 5 1 0 2 194
Hafta Gelis tarihi iginde % %80,4 %155 %2,6 %0,5 %0,0 %1,0 %100,0
i¢gi  Yeme-igme masraflari i¢inde % %50,5 %45,5 %83,3  %100,0 %0,0 %100,0 %50,5
Toplamda % %40,6 %7,8 %1,3 %0,3 %0,0 %0,5 %55,5
Sayist 309 66 6 1 0 2 384
Toplam Gelis tarihi iginde % %380,5 %17,2 %1,6 %0,3 %0,0 %0,5 %100,0
Yeme-i¢me masraflari iginde % %100,0 %100,0 %2100,0 9%100,0 %0,0 9%100,0 %100,0
Toplamda % %380,5 %17,2 %1,6 %0,3 %0,0 %0,5 %100,0

Ikamet yerlerine gére ziyaretcilerin yeme-igme masraflarin1 gosteren Tablo 13’e gore, Bolu icinden
gelen ziyaretgilerin en fazla “201-400 TL aras1” yeme-igme masraf kaleminde harcama yaptiklari,
Ankara ilinden gelen ziyaretcilerin ise Istanbul’dan gelenlere gore daha fazla harcama yapma egiliminde
olduklar1 “1.000 TL ve iizeri” yeme-igme masraf kalemindeki %2’lik oranlari ile anlagilmaktadir.

Tablo 13. Ikamet yeri ile yeme-igme masraflari gapraz tablosu.

Yeme-i¢gme Masraflar

200 TL 201-400 401-600 601-800 801-1.000 TL 1.001 TLve Toplam

vealtti TLaras1 TL arast1 TL arasi arasi uzeri

Sayist 22 2 0 0 0 0 190
Ikamet Bolu ici ikamet yeri i¢inde % %091,7 %8,3 %0,0 %0,0 %0,0 %0,0 %100,0
Yeri "0 Yeme-igme masraflart iginde % %71 %3,0 %0,0 %0,0 %0,0 %0,0 %49,5
Toplamda % %5,7 %0,5 %0,0 %0,0 %0,0 %0,0 %49,5

Sayisi 74 17 0 0 0 0 91
Cevre Ikamet yeri iginde % %81,3 %18,7 %0,0 %0,0 %0,0 %0,0 %100,0
iller Yeme-igme masraflari iginde % %23,9 %25,8 %0,0 %0,0 %0,0 %0,0 %23,7
Toplamda % %19,3 %4,4 %0,0 %0,0 %0,0 %0,0 %23,7

Sayist 80 18 0 0 0 2 100
Ankara fkamet yeri i¢inde % %380,0 %18,0 %0,0 %0,0 %0,0 %2,0 %100,0
. Yeme-igme masraflar iginde % %25,9 %27,3 %0,0 %0,0 %0,0 %100,0 %26,0
Ikamet Toplamda % %20,8 %4,7 %0,0 %0,0 %0,0 %0,5 %26,0

Yeri Sayist 71 16 4 1 0 0 92
istanbul fkamet yeri i¢inde % %77,2 %17,4 %4,3 %1,1 %0,0 %0,0 %100,0
u Yeme-igme masraflari i¢inde % %23,0 %24,2 %66,7 %200,0 %0,0 %0,0 %24,0
Toplamda % %18,5 %4,2 %1,0 %0,3 %0,0 %0,0 %24,0

Sayisi 62 13 2 0 0 0 77
Diser Tkamet yeri iginde % %380,5 %16,9 %2,6 %0,0 %0,0 %0,0 %100,0
ge Yeme-igme masraflari i¢inde % %20,1 %19,7 %33,3 %0,0 %0,0 %0,0 %20,1
Toplamda % %16,1 %3,4 %0,5 %0,0 %0,0 %0,0 %20,1

Sayist 309 66 6 1 0 2 384
Toolam Tkamet yeri i¢inde % %380,5 %17,2 %1,6 %0,3 %0,0 %0,5 %100,0
P Yeme-igme masraflari i¢ginde % %2100,0 %100,0 %100,0 %200,0 %0,0 %100,0 %100,0
Toplamda % %380,5 %17,2 %1,6 %0,3 %0,0 %0,5 %100,0

Caligma alam icerisinde ziyaret¢ilerin harcama yaptiklar1 bir diger kalem ise, yore halki tarafindan
sunulan aktivitelerdir (iiriin ve hizmetler). Bu kapsamda, ziyaretgiler tarafindan yoresel iiriin, bisiklet,
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kayak, at/fayton binme ve kampgilik aktivitelerine yapilan toplam tutar ile ziyaretcilerin demografik
ozellikleri arasinda capraz tablolar yapilmstir.

Tablo 14’e gore, en diigiik aktivite harcama sinifi olan “50 TL ve alt1” igerisinde %51,8’lik oran ile hafta
ici gelen ziyaretciler 6ne ¢ikmaktadir. Bunun yaninda, diger harcama siniflarindan “51-100 TL aras1”
icerisinde esit oranlar yer alirken, en yiiksek aktivite masraf sinifi olan “101 TL ve iizeri” igerisinde
%859,4 ile hafta sonu gelen ziyaretcilerin agirlikta oldugu goriilmektedir.

Tablo 14. Gelis tarihleri ile aktivite masraflar1 ¢apraz tablosu.

Aktivite Masraflari Toplam
50 TL ve altt  51-100 TL aras1 101 TL ve tizeri
Sayist 131 40 19 190
Hafta Gelis tarihi icinde % %68,9 %21,1 %10,0 %100,0
sonu  Aktivite masraflar i¢inde % %48,2 %50,0 %59,4 %49,5
Gelis Toplamda % %34,1 %10,4 %4.,9 %49,5
Tarihi Sayisi 141 40 13 194
Hafta Gelis tarihi icinde % %72,7 %20,6 %6,7 %100,0
igi Aktivite masraflari i¢inde % %51,8 %50,0 %40,6 %50,5
Toplamda % %36,7 %10,4 %3,4 %50,5
Sayist 272 80 32 384
Toplam Gelis tarihi iginde % %70,8 %20,8 %8,3 %100,0
Aktivite masraflar iginde % %7100,0 %100,0 %100,0 %100,0
Toplamda % %70,8 %20,8 %8,3 %100,0

Ziyaretcilerin ikamet yerlerine gore aktivite harcamalarina bakildiginda, “101 TL ve iizeri” aktivite
masraf simifinda %43,8’lik oran ile en fazla Istanbul’dan gelen ziyaretciler yer almaktadir (Tablo 15).

Tablo 15. ikamet yeri ile aktivite masraflari gapraz tablosu.

Aktivite Masraflari
50 TLve 51-100TL 101 TL ve Toplam
alti arasi lizeri
Sayist 20 4 0 24
Bolu ici Ikamet yeri icinde % %83,3 %16,7 %0,0 %100,0
Aktivite masraflar iginde % %7,4 %05,0 %0,0 %6,3
Toplamda % %5,2 %1,0 %0,0 %6,3
Sayisi 81 8 2 91
Cevre Ikamet yeri icinde % %:89,0 %38,8 %2,2 %100,0
iller  Aktivite masraflari i¢cinde % %29,8 %10,0 %06,3 %23,7
Toplamda % %21,1 %2,1 %0,5 %23,7
Sayisi 63 30 7 100
Ikamet Ankara Ikamet yeri icinde % %63,0 %30,0 %7,0 %100,0
Yeri Aktivite masraflar1 iginde % %23,2 %37,5 %21,9 %:26,0
Toplamda % %16,4 %7,8 %1,8 %26,0
Sayist 56 22 14 92
istanbul Ikamet yeri i¢cinde % %60,9 %:23,9 %15,2 %100,0
Aktivite masraflar iginde % %20,6 %27,5 %43,8 %24,0
Toplamda % %14,6 %5,7 %3,6 %24,0
Sayist 52 16 9 77
Diger Ikamet yeri i¢inde % %67,5 %720,8 %11,7 %100,0
Aktivite masraflari icinde % %19,1 %?20,0 %28,1 %?20,1
Toplamda % %13,5 %4,2 %2,3 %20,1
Sayisi 272 80 32 384
Toplam Ikamet yeri i¢inde % %70,8 %8,3 %8,3 %100,0
Aktivite masraflar1 iginde %  %100,0 %7200,0 %7200,0 %100,0
Toplamda % %70,8 %8,3 %8,3 %100,0
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Ikamet yeri Ankara olan ziyaretgilerin ise, “51-100 TL arasi” masraf sinifinda %37,5 ile en fazla
harcama yapan ziyaretciler oldugu ve son olarak “50 TL ve alt1” harcama sinifinda da %29,8 ile ¢evre
illerde ikamet eden ziyaretgilerin gogunlukta oldugu Tablo 15’te gosterilmektedir.

Egitim durumu ilkokul diizeyinde olan ziyaretcilerin hepsinin aktivitelere yonelik yaptiklari
harcamalarin “50 TL ve alti” oldugu Tablo 16’dan anlagilmaktadir. Lisans egitim diizeyindeki
ziyaretgiler, en fazla aktivite harcama sinifi olarak degerlendirilen “101 TL ve iizeri” grupta %43,8’lik
oran ile en ¢ok paya sahiptir.

Tablo 16. Egitim durumu ile aktivite masraflar ¢apraz tablosu.

Aktivite Masraflari
_ Toplam
SOTLve SLI0TL o1y ey TP
Sayisi 19 0 0 9
ilkokul Egitim i¢inde % %7200,0 %0,0 %0,0 %100,0
Aktivite masraflar1 iginde % %7,0 %0,0 %0,0 %4,9
Toplamda % %4,9 %0,0 %0,0 %4,9
Sayisi 10 1 1 12
Ortaokul Egitim i¢inde % %83,3 %8,3 %8,3 %100,0
Aktivite masraflar1 i¢inde % %3,7 %1,3 %3,1 %3,1
Toplamda % %2,6 %0,3 %0,3 %3,1
Sayisi 81 20 9 110
Lise Egitim i¢inde % %73,6 %18,2 %8,2 %100,0
Esiti Aktivite masraflar1 i¢inde % %29,8 %25,0 %28,1 %28,6
b lﬁlulr;“u Toplamda % %21,1 %5,2 %2,3 %28,6
Say1st 13 2 1 16
On lisans Egitim i¢inde % %81,3 %12,5 %6,3 %1200,0
Aktivite masraflar1 iginde % %4,8 %2,5 %3,1 %4,2
Toplamda % %3,4 %0,5 %0,3 %4,2
Sayisi 126 47 14 187
Lisans Egitim i¢inde % %67,4 %25,1 %7,5 %100,0
Aktivite masraflari iginde % %46,3 %758,8 %43,8 %48,7
Toplamda % %32,8 %12,2 %3,6 %48,7
Sayisi 23 10 7 40
Lisansiistii Egitim iginde % %57,5 %25,0 %17,5 %1200,0
WS Aktivite masraflart iginde % %8,5 %12,5 %21,9 %10,4
Toplamda % %6,0 %2,6 %1,8 %10,4
Sayisi 272 80 4 384
Toplam Egitim i¢inde % %70,8 %20,8 %8,3 %1200,0
P Aktivite masraflar1 i¢inde % %100,0 %7200,0 %?200,0 %100,0
Toplamda % %70,8 %20,8 %8,3 %100,0

Hanehalki toplam geliri “5.000 TL ve alt1” ile “5.001-10.000 TL aras1” olan ziyaretcilerin oraninin
%88,8 ile gogunlukta oldugu goriilmekle beraber, aktivitelere yonelik harcamalarinin “50 TL ve alt1”
masraf sinifinda yogunlastig1 (sirasiyla %84,8 ve %63,5) Tablo 17°de goriilmektedir.

Ayrica, hanehalki toplam geliri “10.001-15.000 TL aras1” ile “15.001-20.000 TL aras1i” olan
ziyaretcilerin aktivite masraf simiflarinda yaptiklari harcamalar diger hanehalki toplam gelirli
ziyaretgilere gore daha homojen bir dagilim gosterirken, hanehalki toplam geliri “20.001 TL ve iizeri”
olan 3 ziyaretgiden 2’sinin en yiiksek aktivite masraf sinifi olan “101 TL ve tizeri” i¢erisinde harcama
yaptig1 Tablo 17°den anlasilmaktadir.
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Tablo 17. Hanehalki toplam geliri ile aktivite masraflari ¢apraz tablosu.

Aktivite Masraflar
50TL  51-100 TL 101 TLve Toplam
ve alt1 arasi lizeri
5.000 Sayis1 145 20 6 171
T.L ve HSHTG icinde % %84,8 %11,7 %3,5 %100,0
alty Aktivite masraflari iginde % %53,3 %25,0 %18,8 %44.,5
Toplamda % %37,8 %5,2 %1,6 %44,5
5.001- Sayisi 108 47 15 170
10.000 HHTG iginde % %63,5 %27,6 %8,8 %100,0
TL Aktivite masraflari iginde % %39,7 %058,8 %46,9 %44,3
aras1  Toplamda % %28,1 %12,2 %3,9 %44,3
Hanchalk 10.001- Sayisi N 16 11 3 30
Toplam 15.000 HHTQ i¢inde % N %53,3 %36,7 %10,0 %100,0
Geliri TL Aktivite masraflar1 iginde %  %5,9 %13,8 %09,4 %7,8
aras1  Toplamda % %4,2 %2,9 %0,8 %7,8
15.001- Sayist 2 2 6 10
20.000 HHTG ig¢inde % %20,0 %20,0 %6,0 %100,0
TL Aktivite masraflar1 iginde %  %0,7 %2,5 %18,8 %2,6
aras1  Toplamda % %0,5 %0,5 %1,6 %2,6
20.001 Sayist 1 0 2 3
TL HHTG iginde % %33,3 %0,0 %66,7 %100,0
ve Aktivite masraflari iginde %  %0,4 %0,0 %6,3 %0,8
tizeri  Toplamda % %0,3 %0,0 %0,5 %0,8
Sayisi 272 80 32 384
Toplam HHTG iginde % %70,8 %20,8 %8,3 %100,0
Aktivite masraflari iginde % %2100,0 %2100,0 %100,0 %100,0
Toplamda % %70,8 %20,8 %8,3 %100,0

Tablo 18. Konaklama giin sayisi ve aktivite masraflari ¢apraz tablosu.

Aktivite Masraflari
50 TLve 51-100TL 101 TLve Toplam
alt1 arasi lizeri
Sayist 194 39 10 243
Giiniibirlik Konaklama giin sayisi iginde % %°79,8 %16,0 %4,1 %100,0
Aktivite masraflar1 iginde % %71,3 %48,8 %31,3 %63,3
Toplamda % %50,5 %10,2 %2,6 %63,3
Sayist 44 22 12 78
Konaklama 1 Konaklama giin sayist iginde %  %56,4 %28,2 %154  %100,0
Giin Sayist ~ +98C€  Apiivite masraflart icinde % %16,2 9%27,5 %375 %203
Toplamda % %11,5 %5,7 %3,1 %20,3
Sayist 27 14 6 47
2 gece Konaklama giin sayisi iginde % %057,4 %29,8 %12,8 %100,0
Aktivite masraflar iginde % %9,9 %17,5 %18,8 %12,2
Toplamda % %7,0 %3,6 %1,6 %12,2
Sayisi 7 5 4 16
2 geceden Konaklama giin sayisi i¢inde % %43,8 %31,3 %25,0 %100,0
fazla Aktivite masraflar icinde % %2,6 %6,3 %12,5 %4,2
Toplamda % %1,8 %1,3 %1,0 %4,2
Sayist 272 80 32 384
Toplam Konaklama giin sayisi iginde % %°70,8 %20,8 %38,3 %0100,0
Aktivite masraflari i¢inde % %?2100,0 %100,0 %?2100,0 %0100,0
Toplamda % %70,8 %20,8 %8,3 %100,0

> HHTG: Hanehalki toplam geliri.
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Tablo 18’e¢ gore, ¢alisma alanma giiniibirlik gelen ziyaretgilerin aktivitelere yonelik yaptiklar
harcamalara bakildiginda %79,8’lik oran ile “50 TL ve alt1” aktivite masraf sinifi icerisinde yogunluk
gostermektedir. “101 TL ve tizeri” masraf sinifinda en fazla harcama yapma egiliminde olan
ziyaretgilere bakildiginda ise, %25 ile 2 geceden fazla konaklama giin sayisini tercih eden ziyaretgiler
ilk sirada yer almaktadir.

Ziyaretgiler tarafindan yapilan toplam masrafin, masraf kalemleri bazinda miktar1 ve oranlar1 Tablo
19°da gosterilmistir. Buna gore; toplamda en fazla harcama yapan ziyaretgiler, %40 ile orta-diisiik
masraf sinifinda harcama yapanlardir. S6z konusu harcama miktar1 61.401,5 TL olup 87 ziyaretci
tarafindan yapilan toplam harcama miktarini olusturmaktadir. Diisiik masraf sinifindaki masraf
kalemlerinin dagilimina bakildiginda %61,3 ile yeme-igme en fazla harcama (29.751 TL) yapilan masraf
kalemi olarak one ¢ikmaktadir. Orta-diisik masraf smifindaki masraf kalemlerinin dagilimima
bakildiginda ise, %38,5’lik oran ile ulasim masraf kalemi en fazla harcama (23.665 TL) yapilan grup
olarak 6ne ¢ikmaktadir. Orta-yiiksek masraf sinifindaki masraf kalemlerinin dagilimina bakildiginda
%49,2’lik oran ile konaklama masraf kalemi en fazla harcama (11.568 TL) yapilan grup olarak 6ne
¢ikmaktadir. Yiiksek masraf sinifindaki masrafkalemlerinin dagilimina bakildiginda ise, %40,8’lik oran
ile konaklama masraf kalemi en fazla harcama (8.040 TL) yapilan grup olarak 6ne ¢ikmaktadir. Diisiik
masraf smifin1 olusturan 269 ziyaretgiye iliskin ortalamanin ziyaretgi basi ortalama harcama miktari
(48.628,5/269=181 TL) agisindan en diisiik seviye oldugu anlagilmaktadir. Yiiksek masraf sinifinda yer
alan ziyaretgiler toplam masraflar icerisinde en diisiik orana (%12,9) sahip olmakla birlikte ziyaret¢i

bas1 ortalama harcama miktar1 (19.787,5/8=2.473) a¢isindan ilk sirada yer almaktadir.

Tablo 19. Toplam masraf ile harcama kalemleri ¢apraz tablosu.

Masraf Kalemleri

Ulasim Konaklama Yeme-igme Aktivite Toplam
Masraf (TL) 7.248 3.950 29.751  7.679,5 48.628,5
Diisiik Masraf Toplam masraf sinifi i¢cinde % %14,9 %38,0 %61,3 %15,8 %100,0
(500 TL ve altr) Masraf kalemleri i¢inde % %17,5 %9,5 %054,6 %496  %31,8
Toplamda % %4,7 %2,6 %19,5 %5,0  %31,8
Ziyaretci Sayist 269
Orta Diisiik Masraf (TL) 23.665 18.485 13.675 5576,5 61.401,5
Masraf Toplam masraf siifi i¢cinde % %38,5 %30,1 %22,3 %09,1 %100,0
(501-1000 TL Masraf kalemleri i¢inde % %57,3 %43,9 %25,1 %36,0  %40,0
Toplam Toplamda % %15,4 %12,0 %8,9 %3,7 %40,0
Masraf aras) Ziyaretci Sayis1 87
Smiflari Orta Yiiksek Masraf (TL) 6.170 11.568 4.315 1.449,5 23.502,5
Masraf Toplam masraf s‘1r'11f1 i¢inde % %26,2 %49,2 %18,4 %6,2  %100,0
(1001-1500 TL Masraf kalemleri i¢inde % %14,9 %27,5 %7,9 %9,5 %15,3
Toplamda % %4,0 %7,5 %2,8 %1,0  %15,3
arast) . .
Ziyaretci Sayisi 20
Masraf (TL) 4.285 8.040 6.700 7625 19.7875
Yiksek Masraf Toplam masraf sinifi iginde % %21,6 %40,8 %33,8 %3,8  %100,0
(15001 TL ve Masraf kalemleri iginde % %10,3 %19,1 %12,4 %4,9 %12,9
lizeri) Toplamda % %2,8 %5,2 %4,4 %0,5 %12,9
Ziyaretci Sayis1 8
Masraf (TL) 41.368 42.043 54.441 15.468 153.320
Toplam masraf sinifi igcinde % %?26,9 %27,4 %35,5 %10,1 %2100,0
Toplam Masraf kalemleri i¢inde % %100,0  %100,0 %100,0 %100,0 %100,0
Toplamda % %26,9 %27,4 %35,5 %10,2 %100,0
Ziyaretci Sayis1 384
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TARTISMA ve SONUC

AGTP’ye gelen ziyaretcilerin %58’ inin erkek oldugu goriilmektedir. Korunan alani ziyaret eden
bireylerin yas dagilimlarina bakildiginda 31-40 yas arasi ziyaretciler %34 ile en yiiksek orana sahiptirler.
Ikinci en yiiksek oram ise %30’luk oran ile 21-30 yas arasi ziyaretciler olusturmaktadir. Saymn ve
Karadag (2016) tarafindan yapilan calismada da Abant Goli Tabiat Parki ziyaretgilerinin gogunlukla
(%53,5) erkek bireylerden olustugu, yas dagilimlarinin ise en fazla (%31,25 ile) 26-36 yas araliginda
yogunluk gosterdigi sonucuna ulagilmistir. Ziyaret¢ilerinin egitim durumlariin ¢ogunlukla (%59) lisans
ve lisansiistli diizeyinde oldugu goriilmiistiir. Bu sonug, Saymn ve Karadag (2016) tarafindan
gerceklestirilen calismanin  sonuglariyla da benzerlik gostermektedir. S6z konusu ¢aligmada
ziyaretgilerin egitim diizeylerinin %56,6’sinin 6n lisans, lisans ve lisansiistii diizeyde oldugu
gorlilmektedir. Bu durum, dogal kaynak degerleri bakimindan secilmis alanlara gelen ziyaretcilerin geng
ve orta yas grubu icerisinde, egitimli, farkindalik sahibi ziyaretgiler olduklar1 diisiincesini
desteklemektedir. Cetinkaya ve ark. (2018) tarafindan yerel halkin milli park ziyaret nedenlerinin
belirlendigi ¢calismada, milli parklara gelen ziyaretgilerin egitim durumlarina yonelik elde edilen oranlar
da bu sonucu desteklemektedir. Martinis ve ark. (2019)’a gore de ziyaretgilerin egitim seviyesinin
yiiksek olmasi, ¢evresel egitim ve farkindalik ile dogrudan iliskili olup, korunan alan ve peyzaja sahip
gezilecek yerleri segen bu ziyaretgilerin rekreasyonel faaliyet tercihlerinde de rol oynamaktadir.
Ziyaretcilerin egitim durumlar ile ilgili yapilan analizler sonucunda, egitim durumu ile yeme-igme
temin yeri toplam tutar1 ile konaklama tiirii ve konaklamaya harcanan ticret arasinda iligki oldugu
goriilmistiir. Buna gore, egitim durumu yiiksek ziyaretcilerin konaklama tiirii olarak otel ve bungalov
tiirlerini agirlikli olarak tercih ettikleri ve dolayisiyla yiiksek konaklama iicreti ddedikleri ve yore
halkina daha fazla gelir biraktiklar1 gézlemlenmistir.

Ziyaretgilerin ikamet yerleri incelendiginde, biiyiik ¢ogunlugunun (%94) Bolu ili disindan geldigi,
ozellikle Ankara ilinden gelen ziyaretcilerin diger illerin oranina gore daha fazla oldugu goriilmiistir.
Bu sonug, Ankara ilinde bulunan korunan alan sayisinin azligi ve Kizilcahamam Milli Parki’nin
Ankara’ya uzaklig1 ile agiklanabilmektedir. Ayrica, AGTP nin Ankara-istanbul Otoyolu iizerinde yer
almasi, Ankara ve Istanbul ilinden gelen ziyaretcilerin oranlarmin yiiksek olmasi sonucunu
desteklemektedir. Sakip ve ark. (2015) ile Stemberk ve ark. (2018) tarafindan yapilan ¢alismalarda da
korunan alanlara ulasim kolayliginin, ziyaretci sayisina katkida bulunan faktdrler igerisinde yer aldigi
ifade edilmistir. Cheung ve Jim (2014) yaptiklar1 ¢aligmada, bir alanin kaynak degerlerinin yam sira
sehirden uzaklik ve erisilebilirlik gibi 6zelliklerinin dogal kaynaklari talep eden turistlerin tercihlerini
etkileyebilecegini vurgulamigtir.

Ziyaretgilerin ¢ogunlugunun egitim durumunun yiiksek oldugu (%49 lisans ve %10 lisansiistii) ve
ziyaretgilerin ikamet yerlerine bakildiginda agirlikli olarak biiyiik sehirlerden (Ankara ve Istanbul)
geldikleri anlasilmistir. Bu durum, gelen ziyaretgilerin ¢ogunlukla rekreasyonel faaliyetlerde bulunma,
doga 6zlemini giderme, sosyallesme ve biiyiik sehirlerin stresli yasamindan uzaklagma gibi amaglartyla
aciklanmaktadir. Ziyaretgiler tarafindan arastirma sirasinda iletilen sikdyet ve onerilerde, korunan alan
ziyaretcilerinin yogun olmasi nedeniyle aranilan huzurun bulunamadig: ilgili kitle tarafindan dile
getirilmistir. Tim bu sonuglara paralel olarak, Anson ve ark. (2018) tarafindan ziyaretgilerin egitim
seviyesi yiikseldikce, ziyaret amaglarinin daha ziyade rahatlama, yalniz kalma ve bilgi arayis1 oldugu
ifade edilmistir.

Ziyaretgilerin ig durumlarina bakildiginda, en ¢ok 6zel sektdr ¢alisanlarinin ( %55) korunan alani tercih
ettigi goriilmektedir. Yapilan analizlerde 6zel sektdrde galisanlarin hanehalki toplam gelirlerinin kamu
sektorii calisanlara gore daha yiiksek oldugu bilgisine ulagilmistir. Ayrica aktivitelere katilma oraninin
0zel sektor cgalisanlarinda daha fazla oldugu dikkate alindiginda, 6zel sektor galisanlarinin dogal
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alanlardaki destinasyon noktalar1 ve faaliyetlerine egilimli oldugu diisiiniilmektedir. Bunun nedeni,
calisma sonucunda elde edilen, Ankara ve Istanbul’dan gelen ziyaretci sayisinin yogunluguna paralel
olarak bu illerde ikamet eden 6zel sektdrde calisan ziyaretcilerin aylik hanehalki toplam gelirlerinin
diger iller ortalamasina gore daha yiiksek olmasi ile agiklanabilmektedir. Stevens ve ark. (2014)’e gore,
milli park ziyaretleri ve gerceklestirilen faaliyetler ziyaretcilerin giris ticretine, gelirine, alternatiflerin
ticretine ve ikincil mal ve hizmetlerin maliyetine baghdir.

Ziyaretgilerin gelig sikliklar1 incelendiginde, en fazla orana (%33) alana ilk defa gelen ziyaretgiler
sahiptir. Ardindan ise gelisi bir yildan fazla siire olan ziyaretgiler (%25) gelmektedir. Isletmelerle
yapilan goriigmeler sirasinda da isletme sahipleri, ziyaretgilerin en fazla iki gece konaklama yaptiklarini,
daha sonrasinda alandan ayrildiklarin1 ve isletmeler, ziyaretgilerin konaklama siirelerini uzatmak igin
herhangi bir ek faaliyet gelistiremediklerini dile getirmislerdir. Bu noktada, ziyaretgilerin gelis sikligini
artirmak ve konaklama siirelerini uzatmak icin ziyaretgilerin memnuniyeti ve sunulan faaliyetlerin
cesitlendirilmesi ve erisilebilirliginin arttirilmasi gerekmektedir. AGTP konumu itibariyle diger korunan
alanlara ve yaylalara yakin mesafede bulunmaktadir. Dolayisiyla, aktivitelerin ¢esitlendirilmesi ve diger
korunan alanlarla baglantili programlarin diizenlenmesiyle ziyaretgilerin gelis sikligin1 ve konaklama
siirelerini arttiracagi diistiniilmektedir. Avrupa Eko ve Agro Turizm Merkezi’nin yayimladigi korunan
alanlarda siirdiiriilebilir turizmin gelistirilmesine yonelik kilavuzda, ziyaret¢ilerin memnuniyetinin ve
aktivite cesitliliginin arttirilmasiyla, ziyaret¢i sayisinda kayda deger bir artis olacagi ongoriilmektedir
(Galvin ve ark. 2012). Bunlara ek olarak, gelis siklig1 ile hanehalki toplam geliri arasinda bulunan iliski,
tilke genelinde GSMH’deki artisin korunan alanlara olan ziyaretgi talebinde de artig olusturacagini
gostermektedir.

Ziyaretgilerin konaklama durumlar1 dikkate alindiginda, giiniibirlik ziyaretgi oraninin yiiksek oldugu
gorlilmektedir. Konaklama yapan ziyaretgilerin en fazla konaklama tiirii olarak oteli ve AGTP’ye
kiyasla daha ¢ok Abant Yolu iizerindeki konaklama tesislerini tercih ettikleri anket sonuglarindan elde
edilmistir. Hanehalk: toplam geliri yiiksek olan ziyaretgilerin AGTP sinirlari igerisindeki otelleri, gelir
durumu daha diisiik olanlarin ise Abant Yolu {izerindeki alternatif konaklama tiirlerini tercih ettikleri
goriilmektedir. Ayn1 zamanda, otel ve bungalov tipi konaklama tiirlerinin ticretleri diger konaklama
tiirlerine gore daha fazladir. Dolayistyla, Abant Yolu iizerinde yore halki tarafindan yapilacak olan dogal
yapidaki konaklama tiirlerinin yore halkina daha fazla gelir saglayacagi tahmin edilmektedir. Kizilaslan
ve Unal (2013)’te, yore halkinin desteklenerek dogal yapidaki konaklama tiirlerini isletmeleri
sonucunda, korunan alan ziyaretgi sayisinda ve yore halkinin istihdam oraninda artis olacagi
degerlendirilmistir. Ayrica, kadin ziyaretgilerin konaklama yeri olarak Bolu igerisindeki konaklama
yerlerini erkeklere gore daha fazla tercih ettikleri goriilmektedir. Bu sonug, tur/organizasyon
firmalarinin konaklama yeri olarak Bolu il merkezini tercih etmelerinden ve turlar ile gelmeyi tercih
eden ziyaretgilerin yogunlukla kadin olmasindan kaynaklanmaktadir.

Caligma alani kapsaminda ziyaretgilerin yeme-igme egilimlerine dikkat edildiginde, giiniibirlik ziyaretci
sayisinin fazla olmasi ve AGTP igerisindeki yeme-igme alternatiflerinin az olmasindan dolay1 yiyecek
ve icecegini disaridan getiren ziyaret¢i sayisinin oldukca fazla oldugu goriilmektedir. Ziyaretteki kisi
sayisiin artmasi ve hanehalki toplam gelirinin azalmasina paralel olarak AGTP disindan yeme-igme
ihtiyacinm1 karsilama oram1 da artmaktadir. Bu durum, AGTP’deki yeme-igme olanaklarinin yiiksek
maliyetli oldugunu, yeme-i¢me tesislerindeki alternatiflerin gelistirilmesi gerektigini goéstermektedir.
Caligma sirasinda, AGTP igerisinde faaliyet gosteren yoresel {irlin satig birimlerinin herhangi bir yeme-
icme hizmeti vermelerinin yonetim tarafindan yasaklandigi ifade edilmistir. Belirli standartlar dahilinde
ve kontrollii bir sekilde yore halki tarafindan yoresel iriinlerin ve yemeklerin sunuldugu yeme-igme
hizmetinin verilmesi halinde, s6z konusu yore insanina ek gelir kaynagi olusturmanin yani sira yerel
halka is firsatlar1 yaratan, onlarin gelir seviyesini arttiran ve sosyo-kiiltiirel hayatlarina katki saglayan
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turizmin bir alt tiirii olarak agro-turizme (Civelek ve ark. 2014) hizmet eden yeni bir faaliyet, korunan
alan aktivitelerine dahil olacaktir.

Ziyaretcilerin katilim gosterdikleri aktivite gesitliligi, ikamet yerleri ile orantihdir. ikamet yeri
AGTP’den uzaklastik¢a konaklama siiresi artmakta ve buna paralel olarak aktivitelere yonelik yaptiklar
harcama miktarlar1 da artis gdstermektedir. Ornegin yeme-igme ihtiyaclari igin en fazla harcamayi ¢evre
illerden gelen giintibirlik ziyaretgiler yapmakta; fakat bu harcamalarini ¢alisma alani disinda
gerceklestirdikleri icin yore halkina herhangi bir gelir saglamamaktadirlar. Buna karsin; konaklama
yapan ziyaret¢iler, calisma alaninda aktivitelere katilim saglamakta ve dolayisiyla yore halkina gelir
getirici faaliyetleri gerceklestirmektedir. Buradan hareketle, ziyaret¢ilerin konaklama siirelerinin
arttirllmasi halinde yore halkinin daha fazla gelir saglayacagi ongoriillmektedir.
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Abstract

Visitors' satisfaction is an important component of conservation that could be used to improve protected area
management in order to increase conservation efficiency. Therefore, this study assessed visitors’ perception and
some demographic factors, park interpretation and human relations in regard to their influences on tourist
satisfaction in Okomu National Park and Yankari Game Reserve, Nigeria. The data was collected through the use of
questionnaire randomly administered to 45 visitors in each protected area. The questionnaire was designed to cover
the respondents’ demographic characteristics, perception of park interpretive service, level of human relations and
level of visitors’ satisfaction. Data collected were analyzed descriptively in form of frequency counts, percentages
means and standard deviation. Results revealed that Satisfaction of visitors with park services was significantly
influenced by sex (p< 0.01), marital status (p< 0.01) religion (p< 0.01), age (p<0.05) and educational status
(p<0.05). Park interpretation and human relations to tourists had a significant correlation (r = 0.482, p< 0.01) with
the satisfaction of visitors with park service. The study concludes that the socio-economic status, beliefs and
expectations of the tourist in terms of demographic influence should be planned for in order to meet their needs and
thus obtain their support as well as meet the expectations of the visitors.

Keywords: Park interpretation, Human relation, Protected area, Visitors’ satisfaction, Nigeria

INTRODUCTION

Park management strategies in the past did not involve any potential human support and were often
focused on imposing strict rules regarding access to the protected area (PA) and the use of natural
resources from the protected areas' territory (Weladji et al., 2003 and VVodouhe et al., 2010; Jacob et al.,
2020a). However, enlistment of popular support in the management of natural resources have always
proved to be more successful than otherwise (Muhumuza and Balkwill, 2013). The use of PAs by the
public could be both non-consumptive and consumptive. To a large extent non-consumptive use relates to
ecotourism and/or game viewing and recreation. Many countries of the world identify ecotourism as a
major industry of the National economy (Roche and Wallington, 2014). Ecotourism tends to serve as a
viable approach to conserve both natural and cultural resources towards sustainable development.
Ecotourism generates revenues for conservation of protected areas, affects national economy and offer
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economic value to neighboring communities (Omonoma and Kayode, 2011; Roche and Wallington,
2014).

In Nigeria, ecotourism is one of the important ways the country can harness the gains of its wildlife
resources. However, the tourism industry in the country is faced with serious challenges such as natural
disasters among them are flooding and drought caused by climate change; unsustainable utilization of the
available renewable natural resources and conflict of interests arising from increased human population
with its attendant economic pressures (Ogogo et al., 2010); and recently, the fear of attacks of popular
destinations by terrorists and bandits due to ethnic, racial, economic and religious conflicts., unacceptable
government policies, vengeance and high level of intolerance and restiveness among the youths due to
economic hardship in the country (Jacob et al., 2011; 2013; 2018a, b, c; 2019; 2020b). Considering the
aforementioned scenarios, disruptions in eco-destination businesses are bound to occur if the key players
need in the sector are not understood and tended to in order to encourage them or rather restore their
patronage and while meeting their satisfaction for sustainability. This is especially important now as most
important ecotourism sites are laden with risk from terrorists’ attacks.

Understanding the peculiarity of visitors is essential in ensuring tourists’ compliance and support, and is
crucial for favorable outcome of conservation efforts (Szell, 2012). However, there is little research in this
element of protected area management in the areas understudied. Very little is known about what typifies
visitors’ visitation to the parks for its wildlife resources as well as the unique attributes that influences
their satisfaction and responses to management actions. Visitor’s satisfaction is said to be influenced by
three antecedents (Shahrivar, 2012). They are the perceived quality, the price (perceived value) and
expectation. Also, Huh (2002) noted that cultural factors as well as the socioeconomic, demographic, and
behavioral pointers, such as age, gender, income, marital status occupations, education, or ethnic
background are important factors for about a visitor’s satisfaction, hence they must be taken into account
for long-term economic sustainability, high quality experience by tourists and ecological sustainability of
the wildlife tourism industry.

According to Bennett (2000), human relations contributes to a balanced service provision. A personal
relationship is the ability of service providers to relate to customers as people, to establish rapport with
them and to meet their specific needs (Bennett, 2000). Some components that contribute to personal
relations are attributes, body language and tone of voice, attentiveness, guidance and problem solving. In
similar vein, Moreri-Toteng (2007) research on variables contributing to satisfaction in wildlife tourism
contends that, the human aspect of the service delivery system is a vital contribution to service quality.
Amongst others, important human aspects of the delivery system are clear communication of expectations
to staff, trained staff, clear recruitment policies and strategies, specified tourists’ roles, good human
relations skills and problem solving skills. The presence of the listed elements in service provision would
ensure that staff are committed towards providing quality services (Moreri-Toteng, 2007). According to
Moreri-Toteng (2007), understanding of human relations in the tourism industry is necessary because
service is a result of the interaction between tourists and the service system, that is, staff, environment and
facilities.

Also, a visitor’s satisfaction in a park is influenced by the level of knowledge he/she gets to know about
park, hence the use of interpretation by parks to spur their visitors (Higginbottom, 2004; Shahrivar, 2012).
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The original definition of interpretation provided by Tilden states that interpretation is: ‘an educational
activity which aims to reveal meanings and relationships through the use of original objects, by firsthand
experience, and by illustrative media, rather than simply to communicate factual information’
(Higginbottom, 2004). Other definition describes it as‘the process of communicating to people the
significance of a place or object so that they enjoy it more, understand their heritage and environment
better; and develop a positive environmental attitude toward conservation (Markwell and Weiler, 1998
and Moscardo, 1998). Interpretative information about sites, their features, geographical and historical
information about the area, the culture and environment, accessible nightlife and entertainment, and
attractions other than mainstream or adventure activities are crucial. According to Shahrivar (2012), the
guality of the presentation of these information is essential, hence it requires better organization of areas,
text or labeling, audio-visual presentations (setting, frequency, quality). Furthermore, the use of models
and displays, up-to-date photos, pamphlets and maps with more information on them are also relevant.

From the foregoing, this study seeks to examine the relationship between visitor’s socio-demographic
characteristics, park interpretation, human relations and their satisfaction in the study areas. The paper
will also determine the effect by identifying which socio-demographic characteristic that significantly
influence the level of visitor’s satisfaction at the study sites in order to meet the need of the target market
in the tourism industry and for strategic planning purposes.

METHODOLOGY

Study Areas

This research was carried in two protected areas (PAs) in Nigeria namely Okomu National Park and
Yankari Game Reserve. Okomu National Park (OKNP) occupies an area of land of 197sgkm, between
longitude 5°E and 5°30'E and latitude 6°N and 6°N in the Ovia South-West Local Government Area of
Edo State (Ogunjinmi et al., 2008). The Yankari Game Reserve is an equivalent game reserve, that has all
that is required to give it a National park status and has the same level of protection though managed by
the state. The game reserve has been acknowledged as the most popular yet controversial eco-destination
as well as the only National park that was reverted to a game reserve in 2006 by the then National
Assembly (ljeomah and Odunlami, 2013). It located in Bauchi State on latitude 9°50°N and longitude
10°30°E within the savanna ecological zone of Nigeria occupying with an area of 2244 km? (Marshal,
1985)

Sampling Design and Data Collection

The convenience sampling method was applied in this survey; hence the sample unit was any visitor who
was at the study sites as at the time of research. Visitors who visited the park and those found within the
park at the park entry points were approached and their consents sought before the questionnaire was
administered. Forty-five (45) respondents from each parks who agreed to be interviewed or responded to
the questionnaires were used for the study, therefore yielding a total of 90 respondents whose data were
collected used for the study across both sites.

The Instrument for Data Collection

The research instrument used for the study was a questionnaire divided into five sections. The first section
(A) sought to collect personal data of respondents such as; age, gender, marital status, family size, etc.
The second section (B) was to evaluate the frequency of public education in the form of interpretive
service to them. The third section(C) was meant to assess the level of human relations in the study areas
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such as staff hospitality, relationship with support zone communities, safety and suitability of services.
The forth section (D) was to elicit the visitors’ satisfaction with PAs’ services. While the last section (E)
educed the perceived impact of park interpretation and human relations on the satisfaction of the visitors.

Validity and reliability of instruments

For the purpose of this study, content and face validity were used to determine the adequacy of the
content of the measuring instrument. The instrument was streamlined to fit the aim of the study. Experts
opinion were consulted to scrutinize the instrument to improve its’ content and face validity. Thereafter
the necessary modifications were made; ambiguous items were amended while those considered
irrelevant were removed. The reliability estimate of the instruments was established through the split-half
reliability method and its associated spearman-brown prophecy formula. This method enabled the
researcher to administer questionnaires to a certain number of respondents who were never used for the
study again. But at the time of scoring, two sets of scores were derived (odd and even). Items with odd
numbers formed one half test and items with even numbers formed second half test. This was then
calculated using Crombach-alpha value and the results derived were corrected with the Spearman Brown
Prophecy Formular which also tested for the internal consistency. The scale was given to 30 visitors of a
protected area. A reliability co-efficient of above 0.79 and above rated the instrument enough to assert the
instruments as being reliable

Measurement and Analysis of Data

Six socio-demographic questions for visitors regarding: Gender (Male = 0, Female = 1), Age range (20-
30=0, 31-40 =1, 41-50 = 2, 51-60 = 3, 61 and above = 4) in years, Marital Status (Single = 0, Married =
1), Income was scaled in naira (310000 - ¥19000 = 0, 320000 - ¥29000 = 1, N¥30000 - N39000 = 2,
N40000 and above = 4), Level of Education (Non-formal education = 0, Adult literacy = 1, Primary sch.
Certificate = 2, Secondary Certificate = 3, NCE/Diploma = 4, HND/Degree = 5, MSc/PhD = 6), Religion
(Christianity = 0, Islam = 1, Traditional religion =2

Frequency of public education and human relations efforts: This was measured using the a 4 — point
Likert scale of 4 to 1. The mean score coding was adopted as follows: 1.00 to 1.49 for “Rarely”, 1.50 for
“Occasional”, 2.50 to 3.49 for “Regular”, 3.50 to 4.00 for “Very Regular”.

Visitors® satisfaction with services: This variable was measured using SER-PERVAL (Service and
Perceived Value) scale by Petrick (2004) which was adjusted to suit the peculiarity of the study area on a
four-point rating scale as Highly Satisfactory, Satisfactory, Dissatisfactory and Highly Dissatisfactory.
The mean score coding of 1.00 to 1.49 for “Highly Dissatisfactory”, 1.50 to 2.45 for “Dissatisfactory”,
2.50 to 3.49 for “Satisfactory”, 3.50 to 4.00 for “Highly Satisfactory” was adopted.

Ordinary least square regression (OLS) analysis was used to estimate the determinants for visitor’s
satisfaction and the impact of public education and human relation on visitor’s satisfaction in the PAs.
The formula as used by Jacob et al. (2020) and Jacob et al. (2018) is indicated as;

Y =a+bX+pi - - (Ean. 1);

Where Y= Visitor’s satisfaction; a = constant, b = parameters estimates and regression coefficient of X
variable, Xi = independent variables such as age, gender, educational status, marital status, income,
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religion and public education and human relation and p; = factors that are not adequately accounted for
but contributes to visitor’s satisfaction.

All statistical analysis of the data was performed using the software Statistical Package for Social
Sciences (SPSS) version 20.0.

RESULTS AND DISCUSSION

Demographic characteristics of respondents

The result for the demographic profile of visitors of both protected areas as shown below indicates a
higher proportion (51.1%) of Okomu National Park visitors were found within the age range of 20-30
years while at Yankari (40%) they were found at the age range of 41-50. Also Okomu (33.3%) had higher
number of respondents within 31-40 years of age than those at Yankari (26.7%). Okomu National Park
(15.6%) also had visitors within the age range of 41-50 years though not as compared to Yankari Game
Reserve. Generally, across both PAs, people of 61 years or more (1.1%) hardly visited it, while majority
of the park visitors were between the age class of 20-50 years and were students on educational tour or
research which explains the age range. (Bennett, 2000).

The male gender was more highly represented at both study sites than female although Yankari (64.4%)
had a higher proportion of visitors from males than Okomu (57.8%) as a result there were more females at
Okomu (42.2%) than Yankari (35.6). This implies a higher representation of male visitors in the study
area. This is consistent with studies that have shown that men seldom visit parks more frequently than the
female (Dietz et al., 1998; McCright, 2010; O’Shaughnessy and Huddart-Kennedy, 2010).

Also, most visitors were married with Yankari (51.1%) showing a higher percentage of this group than
Okomu (46.7%). This was followed by those with single status which conversely showed Okomu (48.9%)
as having a higher presence of single than Yankari (44.4%). The high number of married visitors in
Yankari than Okomu could probably be related to religious factors and cultural affiliations where you
have married people marrying early in the Northern than in the southern part of the country. Married men
are also said to have the tendency to be more proactive about natural resources management issues and to
be ecologically concerned than their counterparts (stern et al., 2005).

With respect to level of education, 73.3% of the respondents in Okomu had HND/Degree, followed by
24.4% and 2.2% with M.Sc/PhD and non-formal education respectively while in Yankari, 75.6% had
M.Sc/PhD. This was followed by those with HND/Degree (13.3%) and secondary education (6.7%),
while the least where those with Adult Literacy (2.2%). The high number of tertiary education among the
visitors is in accordance with the report of Akinola (2019) who reported that 86.5% of visitors who
visited Gashaka Gumti National Park had acquired tertiary education, thus affirming the findings of Cole
(2000) that higher educational level is strongly correlated with demand for outdoor recreation activities.

Most visitors at Okomu (60%) were students, which was higher than that recorded in Yankari (28.9%)
conversely civil servants (46.7%) and teachers (17.8%) visited Yankari more than Okomu with 26.7%
and 4.4% respectively. Politicians were noted to have rarely visited Okomu (6.7%) whereas none was
recorded at Yankari even though only Yankari got traders as visitors which accounted for 6.7% of its
population. The varied characterization of the visitors in the PAs is in accordance with the reports of
Ajayi and Aveso (2017) and FAO (2008) that tourists differ greatly in several aspects among them
personal demographics.
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Majority of visitors in both study sites fell within the average monthly income of #¥40,000.00 and above
with Yankari (68.9%) having more visitors than Okomu (37.8%). However, in the income class of
¥10,000 - 319,000, }¥20,000 - ¥29,000 and ¥30,000 - ¥39,000, Okomu (35.6%, 17.8% and 8.9%) had
more visitors than Yankari (8.9%, 15.6% and 6.72%) respectively. This is an indication that majority of
tourist in the country are people who belong to the middle income class.

Religious status of the respondents showed that there was higher number of Christian visitors at both
protected areas with Okomu having 97.8% and Yankari 51.1%. Muslim (48.9%) visitors were only
reported in Yankari, while African Traditional Religion (2.2%) was also only reported in Okomu. The
varied religious status of the visitors can be attributed to the location of each protected area. Okomu
National Park is located in the southern area of the country which is predominantly Christian while
Yankari is located in the northern park that is predominantly Muslim, hence the religious variation of the
visitors.

Nationality of the visitors indicated that majority of them in both sites were from Nigeria, with Yankari
(100%) and Okomu (95.6%). However, a fraction of the visitors in Okomu was from Cameroon (2.2%)
and Niger (2.2%) respectively. The results show that visitors to the PAs are predominantly domestic
tourist. This agrees with Jacob et al. (2019) and Oladeji et al. (2012) reports in Old Oyo National Park,
Ajayi and Evaso (2017) report in Okomu National Park and Adejumo et al. (2014) in Kainji lake National
Park. These trends have also been recorded internationally in Australia and United Kingdom
(Scaborough Tourism Economic Activity Monitor, 2009)

Frequency of visitation of the visitors, showed that majority of the visitors in both sites were first timers
(48.9%) respectively. However, those visiting the parks for the second time were higher at Okomu
(35.6%) than Yankari (28.9%) while those visiting the PAs for the third time were more at Yankari
(11.1%) than Okomu (8.9%) similarly the proportion of those visiting Yankari (11.1%) for more than
three times was still higher than Okomu (6.9%). This entails that, the socio-economic status, beliefs and
expectations of the tourist in terms of demographic influence should be articulated into management plan
in order to meet their needs and thus obtain their support as well as meet the key expectations of the
visitors (Khan et al., 2020).

Visitor’s Perception of the Quality of Park Interpretation among PAs in Nigeria

The result in table 2 indicates the visitor’s perception of the quality of park interpretation the households
in the two PAs. Generally, across the two PAs, visitors agreed that the quality of interpretation was good
as denoted by their mean score of 3.14. The perception that educational programs are on relevant topics
had the highest mean score (M = 3.50, SD = 1.12) followed by perception that the education programs are
easy to understand (M = 3.46, SD = 1.12), while the perception that there is a well-equipped information
centre had the least score (M = 2.52, SD = 0.36). Among the individual PA, there was no significant (t
(0.05) = -0.076) difference in the mean perception of the quality of interpretation by the visitors in the
respective PAs. However, the perception that educational programs were on relevant topics had the
highest mean score in Okomu and Yankari (M = 3.73, SD = 1.38; M = 3.26, SD = 0.90) respectively,
followed by perception that the education programs were easy to understand (M = 3.71, SD = 1.52) in
Okomu and the perception that the presentation of the programs were organized (M = 3.26, SD = 0.87) in
Yankari, while the perception with the least score in Okomu was there is a well-equipped information
centre had the least score (M = 1.86, SD = 0.23) and in Yankari, there is education materials in the PA

225



EJFS-Determinants and perception of visitors’ satisfaction in Nigerian protected areas-by Ver and Jacob 2021

regulation handbook (M = 2.88, SD = 0.57). From the results above it could be adjudged that quality of
interpretative service in the PAs were relatively good, though it leaves some room for more improvement
to be carried out in the PAs. This is in accordance with observation of Bright and Pierce (2002) and
Moscardo (1998) who reported that the ability of the interpretive programs to relate with the visitors is a
very critical element to enhancing a visitor satisfaction. The relatively poor state of interpretive programs
at the PAs might also be attributed to lack of focused training of staff in this field and a functional center
in each PAs.

Table 1: Demographic characteristics of respondents

Okomu Yankari Total
Variable Item F % F % F %
Age (Year) 20-30 23 51.1 18 20.0 41 35.6
31-40 15 33.3 12 26.7 27 30.0
41-50 7 15.6 9 40.0 16 27.8
51 -60 0 0.0 5 111 5 5.6
61 and above 0 0.0 1 2.2 1 1.1
Sex Male 26 57.8 29 64.4 55 61.1
Female 19 42.2 16 35.6 35 38.9
Marital Status Single 22 48.9 20 44 .4 42 46.7
Married 21 46.7 23 51.1 44 48.9
Divorced 0 0.0 2 4.4 2 2.2
Widowed 2 4.4 0 0.0 2 2.2
Level of education Non-formal 1 2.2 0 0.0 1 1.1
Adult Literacy 0 0.0 1 2.2 1 11
Primary 0 0.0 1 2.2 1 11
Secondary 0 0.0 3 6.7 3 3.3
HND/Degree 33 73.3 6 13.3 39 43.3
MSc./PhD 11 24.4 34 75.6 45 50.0
Occupation Lecturing 1 2.2 0 0.0 1 11
Trader 0 0.0 3 6.7 3 3.3
Teacher 2 4.4 8 17.8 10 11.1
Civil servant 12 26.7 21 46.7 33 36.7
Politician 3 6.7 0 0.0 3 3.3
Student 27 60.0 13 28.9 40 44.4
Monthly income (M) 10000-19000 16 35.6 4 8.9 20 22.2
20000 -29000 8 17.8 7 15.6 15 16.7
30000-39000 4 8.9 3 6.7 7 7.8
40000 and above 17 37.8 31 68.9 48 53.3
Religion Christianity 44 97.8 23 51.1 67 74.4
Islam 0 0.0 22 48.9 22 24.4
Traditional
Religion 1 2.2 0 0.0 1 11
Nationality Nigerian 43 95.6 45 100.0 88 97.8
Cameroonian 1 2.2 0 0.0 1 1.1
Niger 1 2.2 0 0.0 1 1.1
Visited in 5yrs Once 22 48.9 22 48.9 44 48.9
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Twice 16 35.6 13 28.9 29 32.2
Thrice 4 8.9 5 11.1 9 10.0
More than thrice 3 6.7 5 111 8 8.9

Source: Field Survey (2017)

Table 2: Visitors Perception of Quality of Park interpretation among the PAs in Nigeria

Okomu Yankari Total
(N =45) (N =45) (N =90)
SN Items M SD M SD M SD
1 The educational programs are on relevant topics 3.73 1.38 3.26 09 350 112
2 The presentation of the programs is organized 3.08 0.69 326 087 317 0.76
3 There is education on PAs’ regulations 3.28 0.89 288 057 3.08 0.69
4 There is a well-equipped information centre 1.86 023 317 083 252 0.36
5 The education programs are easy to understand 3.71 152 322 088 346 112
Mean 3.13 094 315 081 314 081
t-value -0.076
Significant level 0.05 NS

Source: Field Survey (2017)

Visitors Satisfaction with Quality of Services in the PAs in Nigeria

Visitors perceived satisfaction with the quality of services in the two PAs shows that they were satisfied
with the services with a mean score of 2.78 out of a total score of 4.00 (Table 3). Among the sixteen
services in which the visitors were asked to evaluated the PAs, fourteen of these services were considered
satisfactorily with each having a mean score of more than 2.49 except for two services namely; ease of
purchase of services and convenient business hours having a mean score of 2.20 and 2.45 respectively
being perceived as being dissatisfactory. Among the individual PA, there was significant difference
(t(0.05) = - 3.045) between them. Thirteen services in Yankari with a mean score of more than 2.49 were
considered satisfactory against eleven services in Okomu which were considered satisfactory. In Okomu,
the professionalism of the guides was considered as the most satisfied services in the PA (M = 3.00, SD =
0.80) followed by neatness of the park and image of the park with a mean score of 2.90 respectively while
the services with the least score was consistency of service, standard of service and ease of purchase of all
services with mean score of 2.30 respectively. In Yankari, level of enjoyable experience had the highest
mean score (M = 3.40, SD = 0.80), while ease to purchase all services was considered as the service with
the least mean score of 2.10. The variation in visitors’ satisfaction among the parks could be attributed to
services planning among the PAs. This conforms to the observation of ljeomah and Odunlami (2013) that
tourists are usually satisfied with the services of Yankari wildlife park. Also, the variation could be
attributed to the category of visitors visiting the PAs. In Okomu, majority of its visitors were made up of
students who had restricted opportunity to gain real tourist experiences that could enhance their
satisfaction. They were not allowed to interact with the people in park support zone communities due to
the hostility of the communities. However, in Yankari it had been reported that the visitors usually
interact with the park support zone communities to enjoy their cultural heritage as it enhances tourist
experience and satisfaction (Huh, 2002; Higginbottom, 2004). Visitors' satisfaction level is an important
component of conservation, which could be used to improve protected area management in order to
increase conservation efficiency.

Another reason for the more satisfied services in Yankari than Okomu could attributed to the fact that
Okomu National Park gives more priority to conservation than tourism compared to Yankari where the
reverse is the case. This informs the priority given in Yankari to make tourist more comfortable at the
detriment of conservation through the construction and improvement in infrastructural facilities which
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served as an additional factor for tourist satisfaction. Bennett (2000) argues that although facilities do not
generate tourism, their absence could discourage tourist from visiting a destination. Based on the
aforementioned reasons therefore, the two protected areas cannot offer the same level of satisfaction to
tourists.

Table 3: Visitors Satisfaction with Quality of Services in the PAs in Nigeria

Okomu Yankari Total
(N = 45) (N = 45) (N =90)

SN Service Item M SD M SD M SD
1 Level of reliable service 2.40 0.80 3.20 0.90 2.80 0.28
2 Quality of service 2.40 0.80 3.20 0.80 2.80 0.28
3 Consistency of service 2.30 0.80 3.00 0.90 2.65 0.24
4 Level of dependable service 2.80 0.70 2.90 0.90 2.85 0.03
5 Level of enjoyable experience 2.60 0.80 3.40 0.80 3.00 0.28
6 Level of exciting experience 2.70 0.80 3.30 0.80 3.00 0.21
7 Level of pleasurable experience 2.60 0.90 3.20 0.80 2.90 0.21
8 How good you feel during visits 2.70 0.70 3.20 1.00 2.95 0.17
9 Standard of service 2.30 1.00 3.00 0.80 2.65 0.24
10  Level of thoughtful service 2.80 0.80 2.30 0.90 2.55 0.17
11 The image of the park 2.90 0.90 3.00 1.00 2.95 0.03
12 Level of respectable service 2.80 0.70 2.90 1.00 2.85 0.03
13  Ease to purchase all services 2.30 0.90 2.10 0.80 2.20 0.07
14  Convenient business hours 2.50 0.80 2.40 0.80 2.45 0.03
15  Neatness of park facilities 2.90 0.90 3.10 0.90 3.00 0.07
16  Professionalism of game guides 3.00 0.80 2.90 1.00 2.95 0.03

Mean 2.62a 0.80 2.94b  0.90 2.78 0.11
t-value -3.048
Significant level 0.00***

*** = significant at 1% probability level
Source: Field Survey (2017)

Determinant of Visitors’ satisfaction with services rendered in protected areas in Nigeria

The result in table 4 shows that the regression model used to ascertain the determinant of visitors’
satisfaction in the protected areas in Nigeria was statistically significant (f (11, 78) = 1.79, P<0.10) and
explained 20% (R? =0.202, Adjusted R? =0.089) of the variance in the visitors’ satisfaction in both
protected areas studied. Five variables significantly predicted the satisfaction of visitors with services.
Age had a positive and significant effect (5 = 0.291, P < 0.10) on visitors’ satisfaction indicating a higher
rate of satisfaction among older visitors. This scenario could be attributed to the high number of younger
visitors who visited the protected area, hence their level of satisfaction was low. This is in accordance
with few studies which have found that older people or the elderly are usually more satisfied with services
in protected areas than the young people (Dietz et al., 1998; Galley and Clifton, 2004; Jang and Feng,
2007; Jonsson and Devonish, 2008; Dunlap et al., 2000; Shahrivar, 2012; Anson et al., 2018). However,
this result contradicts the findings by Perovi¢ et al. (2012) whose findings indicated that age did not
significantly affect the level of satisfaction of visitors.

Gender was positive and highly significant (4 = 0.303, P < 0.01) projecting a higher satisfaction level
among males than female. This result is contrary to the observation of Perovi¢ et al. (2012) whose
findings indicated that gender do not affect the level of satisfaction. However, Huh (2002) reported that
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female respondents were more satisfied as tourists than were male respondents. This could be attributed to
the fact that women have less time than men to undertake leisure activities, as they spend a higher
proportion of their time in and around the family, hence the little opportunity the spend outside is always
a cherished experience (Gladwell, 2004; Clarke and Critcher, 1988).

Marital status was also positive and highly significant (8 = 0.263, P < 0.01) predicting higher satisfaction
from married groups than the single groups. The result contravenes the outcome of Shahrivar’s (2012)
research who found no significant difference in the overall satisfaction of the respondents for Marital
Status. However, the result reaffirms the result of other authors (Hayat and Supinits, 2016 and Shahrivar,
2012) that married people who are able to visit sites of interest are usually satisfied than unmarried
people.

Educational status was negatively significant (4 = -0.181, P < 0.10) implying that satisfaction of the
visitors decreased with increased level of education of the visitor. This agrees with (Kim et al., 2008;
Jensen, 2012; Shahrivar, 2012; Silvalioglioglu and Berkoz, 2012) observation that more educated were
more satisfied in protected areas that could offer than facilities to relax and escape the hustle of work and
studies, knowledge and socialization, while the less-educated were more satisfied in PAs that offer them
factors of prestige/impression and novelty. Also, a higher level of environmental awareness and a positive
environmental attitude was associated with a higher level of education (Anson et al., 2018; Aminrad et
al., 2011; Shen and Saijo, 2008). The high environmental awareness and knowledge of this category of
people afford them the opportunity to observe/notice and understand the shortcomings and
unsustainability of ecotourism practices and management in a protected area. Cheung and Jim (2013)
indicated that people with higher education tended to have higher expectations regarding the quality of
nature-based tourism services, hence this result suggests that the management of protected areas has
failed to keep up with the increase in educational level and expectation of visitors (Anson et al., 2018).

Lastly, religion was also positive and highly significant (# = 0.264, P < 0.01) and indicated that visitors
who practiced traditional religion were bound to be more satisfied with the services rendered at the sites.
This could be attributed to the fact that majority of visitors who practiced non-traditional religion were
those who had acquired western education and tend to be more educated than the traditionalist. Hence,
with the visitor’s religion as influenced by type of education, non-traditionalists were more displeased
with the services rendered in the PAs. However, the results contradict report by Shahrivar (2012), whom
in her work did not report any significant effect or tourist religion on their satisfaction and religions,
though most of the tourists in her work were Asians. Therefore, this difference might likely be influenced
by locality.

Income class though not significant was negative (4 = -0.014, P > 0.05) showing that visitors with higher
levels of income tended not to be satisfied with park services than those at lower income levels.

Table 4: Determinant of visitors’ satisfaction with services in protected areas in Nigeria

Variables Beta SE Sig.

Age 0.291 0.160  0.073*
Gender 0.303 0.115  0.002***
Marital status 0.263 0.120 0.002***
Educational status -0.181 0.107 0.094*
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Income -0.014 0.49 0.924

Religion 0.264 0.103  0.002***

F-stat = 1.790*, R? = 0.202, R? adj = 0.089, r = 0.449, *** = significant at p<0.01, ** = significant at p<0.05, * =
significant at p<0.10

*Means with the same letters implies no significant difference between them

Impact of park interpretation and human relations efforts (PEHR) on Visitor’s satisfaction

The regression results of the impact of the PAs frequency of public education and human relation on
visitor’s satisfaction with the park programmes indicated a weak positive relationship (r = 0.375),
implying that visitor’s satisfaction increases or improves gradually with increasing frequency of park
interpretation and human relation. Also, the relationship was statistically significant (F (1, 90) = 14.444, p
< 0.01) as denoted in the regression equation (Table 5), hence it can be concluded that the regression
model produces a significantly better prediction of the model. Additionally, the model predictor variable,
i.e. park interpretation and human relation of the PAs accounted for 14.10% (R = 0.141) of the variance in
the satisfaction of the visitors in the PAs signifying that other factors also contributed or affected the
visitor’s satisfaction in the study area. The predictor had a positive effect and statistically significant
(1.511, p <0.01), thus indicating that it is a good predictor of visitor’s satisfaction. This result implies that
for every increase of 1.511 units in the PAs park interpretative and human relation services, there is also
going to be a unit increase in the satisfaction of the visitors. This shows that visitors’ satisfaction was
positively influenced by park interpretation and human relation. This scenario can be attributed to the
social factors of the visitors as indicated in table 1 as most visitors were in their youth and educated,
hence, the services done by the PAs was an important factor in influencing their satisfaction. This
observation in in accordance with Moscardo (1998) report that public education in the form of park
interpretation stimulate interest, promote learning, guide visitors in appropriate ecological behaviour for
sustainable tourism and encourage enjoyment and satisfaction during visit to a park.

Also, since Yankari Reserve focuses more on ecotourism than conservation, it will need to utilize this
factor to its advantage to attract more tourist and benefits. However, the reserve should also embrace
sustainable tourism which balances the needs of the host, guest and the destination environment
(Higginbottom, 2004). Effective human relations contribute to a balanced service provision to customers
(Bennett, 2000), because service is a result of interaction between tourists and the service system in the
PAs involves staff, environment and facilities. Therefore, a combination of good human relations and
guality interpretation can enhance visitor satisfaction and through this contribute to the commercial
viability of tourist operations (Moscardo, 1998; Moreri-Toteng, 2007). Consequently, since ecotourism is
a business, there is a need for evaluation in terms of return on investment (ROI) within the different tools
for attracting customers. Interpretive services and human relations being some of the management tools
should be researched to provide a robust insight into the actual sustainable outcomes that can attract more
tourists with lower inputs in the study area.

Table 5: Impact of park interpretation and human relations (P1HR) efforts on Visitor’s satisfaction

Variable Coefficients Standard Error P-value
Intercept 1511 0.339 0.000***
PIHR effect 0.374 0.098 0.000%**
R Square 0141

R Square adjusted 0.131

F — Stat 14.444%**
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r 0.375
*** represent 1% significance level

CONCLUSION AND RECOMMENDATION

Visitors' satisfaction level is an important component of conservation that could be used to improve
protected area management in order to increase conservation efficiency. The study shows that age, sex,
marital status, educational level and religion are demographic factors that are capable of influencing a
visitor’s perception of satisfaction with services rendered to them by the management of the protected
area. Also, park interpretation and human relation effects are external or management variables apart from
infrastructures in the PAs are variable that enhances visitor’s satisfaction. The study therefore
recommends that demographic and socio-economic factors should be considered in application of
interpretive services and human relations programs to the visitors of the PAs. Also, small scale local level
studies should be carried out prior to administration of interpretive and human relations programs to
provide park level guidance for implementation of the programs. Each park is peculiar and hence different
modes of administration would be required.
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Ozet

Organik tarim, dogal dengeyi bozmadan, insan saglig1 agisindan zararsiz, tarimsal {iretimde hastalik ve zararlilara
kars1 miicadele edilebilen faydali bir iiretim seklidir. Kilis ili zeytin tarimi agisindan 6nemli bir yere sahiptir.
Kilis’te 29.330 ha’lik alanda 52.500 ton zeytin iiretimi gerceklestirilmektedir. Bu varligin 2.656 ha ‘lik alanim
sofralik zeytin, 26.673 ha’lik alanini ise yaglik zeytin {iretimi olusturmaktadir. Kilis’in zeytin agag¢ varligi toplam
4.751.500 adet olup bunlardan 414.694 adedi sofralik, 4.336.806 adedi ise yaglik zeytindir. ilimizde organik zeytin
iretiminin devami ig¢in, topragimizin verimliligini korumak ve {retimde siirdiiriilebilirligi saglamak
gerekmektedir. Bu calismada, Kilis ilinde 100 organik zeytin iireticisi ile anket yapilmustir. Ureticilerin organik
tarimda Ozellikle giibreleme, hastalik ve zararlilar konusunda sikintilar yasadiklart ve bu durumun verim
diisiikliigiine sebep oldugu belirlenmistir. Bu ¢alismada organik zeytin iireticilerinin bitki bakim islemlerini nasil
gerceklestirdikleri, hastalik ve zararllarla miicadelede uyguladiklari yontemler ve bunlarin etkinligi incelenmistir.
Calisma sonucunda, organik zeytin ireticilerinin %74 {iniin toprak analizi yaptirmadigi, %28,25’inin kendi
tecriibesine gore giibrelemeye karar verdigi, %42,20’sinin kii¢iikbas hayvan giibresi kullandigi, %84 {iniin ise su
analizi yaptirmadig1 belirlenmistir. Ureticilerin %61°i zeytin dal kanserinin%>54°{i verticilium solgunlugunun,
%541 halkal leke hastaliginin %581 antraknoz hastaliginin zeytinliklerde gériilmesinin ¢ok 6nemli oldugunu ve
verimi diislirdligiinii bildirmistir. Zeytin ireticilerinin %66’s1 zeytin sineginin, %52’si zeytin giivesinin ve zeytin
kabuklu bitinin, % 51’1 zeytin kara kosnilinin, %32’si zeytin fidan tirtilinin, %36°s1 zeytin pamuklu kosnili
zararlisinin zeytinliklerde verim diistikliigline neden oldugunu belirtmistir. Hastalik ve zararlhilardan fazla
etkilenmis ve zeytinde verim kayb1 yasanuslardir. Ureticiler zeytin yetistiriciliginde giibreleme, bakim ile hastalik
ve zararlilarla miicadelede, devlet destegi ve egitim faaliyetlerinin artirilmasini talep etmiglerdir.

Anahtar Kelimeler: Organik tarim, zeytin, hastalik ve zararlilar, verim.

ABSTRACT

Organic agriculture is a useful form of production that is harmless to human health without disturbing the natural
balance, and that can be combated against diseases and pests in agricultural production. Kilis province has an
important place in terms of olive agriculture. 52,500 tons olives are produced on an area of 29,330 ha in Kilis.
Table olives are produced on an area of 2,656 ha, and olives for oil are produced on an area of 26.673 ha. Kilis
presence of olive trees is the total 4,7515 million units. Them are 414,694 table olives and 4,336,806 of them are
olives for oil. For the continuation of organic olive production in our province, it is necessary to maintain the
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fertility of our soil and ensure sustainability in production. In this study, a survey was conducted with 100 organic
olive producers in Kilis. It has been determined that the producers have problems in organic agriculture, especially
in terms of fertilization, diseases and pests, and this situation causes low yield.In this study, how organic olive
producers carry out plant care processes, the methods they apply in the fight against diseases and pests and their
effectiveness are examined. As a result of the study, it was determined that 74% of organic olive producers did
not have soil analysis, 28.25% decided to fertilize according to their own experience, 42.20% used ovine manure,
and 84% did not have water analysis. 61% of the producers reported that olive branch cancer, 54% verticilium
wilt, 54%, ring spot disease, 58% anthracnose disease in olive groves are very important and decrease the yield.
Of the olive producers, 66% stated that olive fly, 52% olive moth and olive crustacean pest, 51% olive black
cochlea, 32% olive sapling caterpillar, 36% olive cotton cochineal pest caused low yield in olive groves. . They
were more affected by diseases and pests and lost yield in olives. Producers demanded increased government
support and training activities in olive cultivation, fertilization, maintenance, and fight against diseases and pests.

Keywords: Organic agriculture, olive, disease and pests, yield.

1. GIRIS

Organik tarim genel olarak, organik tarim iriinlerinin yetistirilmesinden, pazarlamasina kadar gegen
stire icerisinde 6zel sartlar1 ve prosediirleri olan, iiretiminde herhangi bir canlinin sagligina zararli olan
kimyasal giibre ve ilaglari1 kullanilmadan, sadece izin verilen girdilerle iiretimi gergeklestirilen ve {iretim
asamasindan tiiketim asamasina kadar her bir adimi kontrol edilen, sertifikali bir tarim tiretim sistemi
olarak tanimlanmaktadir. Atasay’a gore organik tarim; dogal dengeyi koruyarak verimliligi arttiran,
tarimu stirdiirtilebilir kilan, hastalik ve zararlilarla miicadelede dogal kaynaklar1 kullanan bir sistemdir
(Atasay, 2006).Doga ve insani korumak, gida kalitesini artirmak ve gida giivenligini saglayarak
tilketiciyi korumak, tarim ¢alisanlarinin saghigi ve giivenligini saglamak, ¢iftlik arazilerinin
siirdiiriilebilirligini korumak ve erozyonun dnlenmesi amaciyla, igerdigi giivenilir gida politikalariyla
Biyolojik tarim sistemine dayali yeni bir {iretim sistemi gelistirilmistir (Youngberg ve Bultel, 1984).
Organik tarim iiretimi dogal dengeyi bozmadan, insan saglig1 acisindan zararsiz, tarimsal liretimde
hastalik ve zararlilara kars1 miicadele edilebilen faydali bir tiretim seklidir. Organik iiretimde giibreleme
uygulamalari ile topragin verimliliginin ve biyolojik aktivitesinin artirilmasi istenmektedir. Bu nedenle
organik iiretimde cesitli baklagil bitki tiirleri ve derin koklii bitkilerin yetistirilmesi ile yapilan yesil
giibre uygulamalari, ekim nobeti uygulamalari, organik iiretilen ¢iftlik giibreleri ve organik atiklardan
elde edilmis kompost ve organik ticari giibreler kullanilabilmektedir. Bunlarin yani sira toprak
iyilestirici materyaller, organik kokenli bitki besin maddeleri, genetigi degistirilmemis uygun bitkisel
kokenli preparatlar kullanilabilmektedir. Organik zeytin iiretiminde insan sagligina zarar verebilecek
kimyasal ilag ve giibre kullanilmadan, organik tarim yonetmeliginde izin verilen materyallerin
kullanilabildigi, toprak, su kaynaklarini koruyarak, ¢cevre ve havayi kirletmeden, en 6nemlisi de insan
saghiga zarar vermeden, iiretiminden tiikketimine kadar her kademesi sertifikali ve kontrollii olarak
gerceklestirilen bir tarimsal tiretim seklidir. Organik olarak iiretilecek zeytinler, ilagsiz ve kimyasal
giibresiz oldugundan ve sagligi kotii yonde etkilemediginden geleneksel olarak iiretilen zeytinlere gore
pazar fiyat1 daha yiiksek olmaktadir. Bu nedenle organik yetistiricilik amaciyla bahge kurulurken, arazi
se¢iminde dikim mesafesi ve araligi, agacin terbiye seklinden, budanmasi, sulama ve giibrelemesinin
yaninda hastalik ve zararlilari kontrolii islemlerinin organik tarim teknigine uygun olarak planlanmasi
gerekmektedir. Yagl bitkilerde yag asitleri bilesenleri devamli sabit olmayip, tiirlere 6zgii karakteristik
farkliliklar gostermekle beraber, birgok faktdre bagli olarak degisebilmektedir (Koger ve Ayanoglu
2021). Kilis ilinde ozellikle yag iiretimi igin yetistirilen zeytinin tiretimi, bilyiik araziler iizerinde
gerceklestirilmekte olup, organik zeytin tiretimi ilde ve bolgede biiyiik 6nem tasimaktadir. Kilis ilinde
toplam organik zeytin iretici sayis1 370 olup, organik zeytin iiretim alan1 ise 29.980 da ve bu alanda
12.165.5 ton iiretim gergeklestirilmektedir. Kilis’te organik zeytin iiretimi kontrolleri, Tarim il
Miidiirligii personeli ve 6zel danismanlik sirketleri tarafindan denetlenmektedir. (Anonim, 2020).
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Organik ve Konvansiyonel Ortii Alt1 Sebze Yetistiriciliginde Ureticilerin Teknik ve Ekonomik
Sorunlarinin Belirlenmesi amaciyla yiiriittiigii ¢alismasinda, sebze iireticilerinin teknolojiyi kullanimlar
ve bilgi diizeyleri incelenmistir. Bélgede tarimsal yayim islemlerinin, yavas bir sekilde gergeklestigi ve
sebze treticilerinin 6nemli birtakim sorunlar yasadigi belirlenmistir. Bu sorunlarin igerisinde en
onemlisinin, iiriinlerin satis ve pazarlamasinda yasanan aksakliklar oldugu bildirilmistir. Bunun yam
sira hastalik ve zararlilarla miicadeledeki yetersizliklerin sebze iiretiminde yasanan dénemli bir sorun
oldugu bildirilmistir (Taner, 2010). Organik tarimda bitkisel miicadelede, dogal ve bitkisel kokenli
insektisitler kullanilmaktadir. Bitkilerden cesitli yollarda elde edilen bu bilesiklerin 2000°den fazla
bitkiden elde edilebilecegi bildirilmistir. Fakat gilinlimiizde c¢ok az sayida bitkisel insektisit
kullanilmaktadir. bu iirlinlerin elde edilisi, muhafazasi, bitkide kalintisinin tespiti ve ruhsat alimi gibi
islemlerinin zorlugundan yetistiricilikte kullanimlar1 simirlandirmistir (Yasarakinci ve ark., 2002).
Organik tarim sisteminde esas amag; toprak verimliliginin korunmasi ve topragin canlilign ve
devamliligiin siirdiiriilebilmesidir. Bu nedenle uygun toprak isleme, ekim ndbeti gibi uygulamalarin
yani sira, kimyasal igerikli olmayan besin maddelerinin, beslenmenin yetersiz kaldig1 durumlarda giibre
ve toprak diizenleyicileri olarak {iireticiler tarafindan kullanimina izin verilmelidir. Bu uygulamalardaki
amag, toprak verimliliginin devami ve bitkilerin yeteri kadar beslenmesi sonucunda iiriin verimi ve
kalitesinde artig saglayabilmektir (Tiizel, 2004). Organik tarimda hastalik ve zararlilarla miicadelede,
sulama, giibreleme ve toprak isleme gibi bakim iglemlerinin 6nemi biiyliktiir. Organik zeytin tariminda
bazi zararlhilarin yasam dongiisii takip edilerek, bu zararlilarla yapilacak miicadele kolaylastirilabilir.
Zararlilarin biyolojisine uygun toprak isleme, budama ve sulama gibi bakim iglemleri ile zararlinin zarar
boyutu, ekonomik zarar esigi altinda tutulabilir. Bazi 6nemli zararlilar asir1 nemli topraklardan
hoslanmaktadirlar bunu engellemek igin kontrolii sulama yapilmalidir. Toprak yiizeyindeki catlaklar
kapatilarak larva ve erginlerin topraga girmesi yumurta birakmasi engellenebilir. Zararlinin
konuglandig1 dallar budama ile kesilerek bahgeden uzaklastirilabilir. Ayrica budama atiklar1 arasinda
kislayan baz1 zararlilar yumurtalarini buralara birakmaktadirlar, miicadelesinde bu atiklarin bahgeden
uzaklastirilarak yakilmasi da etkili olmaktadir.

Bu ¢alismada, Kilis ili organik zeytin tireticilerinin bitki bakim islemleri konusundaki deneyimleri ve
eksiklikleri belirlenmistir. Organik zeytinin iiretim asamasinda, Ozellikle hastalik ve zararlilar
konusunda iireticilerin yasadiklar1 problemler ve beklentileri degerlendirilmistir.

2. MATERYAL VE METOT

Bu calismada Kilis ilinde organik zeytin yetistiriciligi yapan c¢iftgiler ile anket yapilarak veriler elde
edilmistir. Bu aragtirmanin materyalini, anket yoluyla iireticilerin beyanlarindan elde edilen veriler
olusturmustur. Kilis ili Tarim Orman il Miidiirliigiinde OTBIS e kayztli, 100 adet organik zeytin iireticisi
ile yiiz yiize anket yapilmis ve elde edilen bulgular degerlendirilmistir. Ureticiden alman verilerin
yaninda, TUIK verileri, Kilis Tarim ve Orman Il Miidiirliigiinden alman veriler, IFOAM verileri,
organik tarimla ilgili yapilmig bilimsel ¢aligmalar, istatistik verileri, bilimsel ¢aligma sonuglar1 ve bu
konuda yararlanilan tezler bu ¢alismanin verileri olarak degerlendirilmistir.

2.2 Metot
Ornekleme Yontemi

Ankete katilan iireticilerin belirlenmesi i¢in biitlin {reticilerin 6rnek olma olasiliginin esit olmasi
amaclanmus ve verilen “oransal 6rnek hacmi” formiilii kullanilmistir. Ornege alinan iiretici say1s1 tespiti
asagida yer alan formiil kullanilarak hesaplanmistir (Arikan, 2007).
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Np(1~ p)
(N=1)o; +p(1=p)

N=Ana kitle p=oran

G
#= oranin varyatisi

Bu formiilde;

n: Ornek Hacmi

N= Toplam Ureticisi Say1s1

p = Ornege Girecek Ureticilerin Orani

o2px = oran varyansini ifade etmektedir.

Bu tez ¢aligmasinda maksimum 6rnek biiyiikligiine ulagsmak istenmistir. Bu nedenle, p: 0.50 ile (1-p):
0.50 alinmustir. Buna gore, ¢caligma yapilan organik zeytin tarimi yapan iireticilerde %10 hata pay1 ile %
95 giiven araligi 6nemsenerek, Kilis’te kayitli 370 organik zeytin tireticisinden toplam 100 iiretici ile
yiiz ylize anket gerceklestirilerek goriistilmiistiir. Elde edilen veriler % olarak degerlendirilerek
yorumlanmustir.

3. ARASTIRMA BULGULARI
3.1. Ureticilerin Toprak Analizi Yaptirma Durumu

Aragtirma kapsaminda ankete katilan organik zeytin iireticilerinin %26’Sinin toprak analizi yaptirdig
ve %74’ liniin ise toprak analizi yaptirmadigi belirlenmistir (Cizelge 3.1).

Cizelge 3. 1. Ureticilerin toprak analizi yaptirma durumu

Toprak analizi yaptirma durumu n %
Evet 26 26,0
Hayir 74 74,0
Toplam 100 100,0

Caligmada yer alan fireticilerin, ¢ogunun toprak analizi yaptirmadigi, bunun sebebinin ise yakin
cevrelerinden etkilendikleri ve cogunlukla giibresiz iiretim gerceklestirdikleri belirlenmistir. Karabas ve
Giirler (2011), arastirmalarinin sonucuna goére treticilerin yalmzca %7,6’smin toprak analizleri
sonuclarini dikkate aldigini tespit etmistir. Kendi deneyimlerine gore hareket eden {ireticilerin orani ise
%53,3’tiir. Bu sonuglara gore; iireticilerin yaklasik %70’inin tarimsal iiretimde atadan kalma teknikler
kullandiklarini ve yeniliklere kapali olduklarini belirlemistir.

3.2. Ureticilerin Giibrelemeyle Tlgili Bilgi Kaynaklar

Yapilan ¢alismada, ankete katilan dreticilerin, %6,21’inin toprak analizi sonucu tavsiyesine gore,
%23,16’s1nin danigman ziraat miihendisi tavsiyesine gore giibreleme yaptig1 belirlenmistir. Ureticilerin
%28,25’inin kendi tecriibesine gore, %20,34’linlin tarimsal ilag ve giibre bayisinin tavsiyesine gore,
%22,03’tinlin ise Tarim ve Orman il/ilce Midiirliigii mithendislerinin tavsiyesine gore giibrelemeye
karar verdikleri belirlenmistir (Cizelge 3.2).
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Cizelge 3.2. Ureticilerin giibrelemeyle ilgili bilgi kaynaklar

Glibreleme tavsiyesi n %
Toprak Analizi Sonucu Tavsivesi 11 6.21
Ziraat Miihendisi Tavsiyesi 41 23,16
Kendi Tecriibesi 50 28,25
Ilag/giibre Bayiisi Tavsiyesi 36 20,34
Tarim ve Orman il/ilge Miidiirliigii Tavsiyesi 39 22,03
Toplam 177 100,0

*Bir iiretici birden fazla cevap verdigi i¢in toplam 100 ¢ikmamaktadir.

Organik zeytin {reticileri, zeytin iiretiminde, biiyiik oranda atadan kalma yontemlerle hareket
etmektedirler. Bu nedenle giibreleme islemlerini de biiyiikk oranda kendi tecriibelerine gore
uygulamislardir. Basak ve ark., (2015) Manisa ilinde yaptiklari anket ¢aligmasinda, ankete katilan
tireticilerin %71.3linilin, giibreleme uygulamalarini, organik tarimda nasil uygulayacaklar1 konusunda,
bilgi diizeylerinin yetersiz oldugunu belirlemiglerdir.

3.3. Ureticilerin Kullandiklar1 Giibre Cesitleri Hakkinda Bilgiler

Arastirma kapsaminda, ankete katilan iireticilerin %15,61°1 kanatli hayvan giibresi, %42,20’si kiiglikbas
hayvan giibresi kullanirken, %21,97’si biiylikbas hayvan giibresi ve %20,23’ii ise organik ticari giibre
kullandig1 ortaya ¢ikmustir (Cizelge 3.3).

Cizelge 3.3. Ureticilerin kullandiklar1 giibre gesitleri hakkindaki bilgiler

Kullanilan giibre cesitleri n %

Havyvan Giibresi(Kanatl1) 27 15,61
Hayvan Giibresi(Kiiclikbas) 73 42,20
Hayvan Giibresi(Biiyiikbas) 38 21,97
Organik Ticari Giibre 35 20,23
Toplam 173 100,0

*Bir tiretici birden fazla cevap verdigi i¢in toplam 100 ¢ikmamaktadir.

Ureticilerin ¢ogu, hayvan varligina sahip olduklarindan organik giibre olarak kendi hayvanlarmin
giibresini kullanmaktadirlar. Bu uygulamanin organik tarimda, hem ekonomik hem de giivenli oldugu
belirlenmistir. Organik tarimda bitkiyi, hastalik ve zararlilara kars1 direngli tutabilecek bir besleme ve
giibreleme yapilmalidir. Aksi halde dengesiz ve yetersiz bir giibreleme ile hastalik ve zararlilar sorunu
yasanabilir, ayn1 zamanda fizyolojik bozukluklar goriiliir ve liriin ve verim kaybi yasanabilmektedir
(Hekimoglu ve Altindeger, 2006).

3.4. Ureticilerin Su Analizi Yaptirma Durumu

Arastirma kapsaminda, iireticilerin %16°s1 su analizi yaptirdigim bildirirken, %84’ liniin ise su analizi
yaptirmadigi belirlenmistir (Cizelge 3.4).

Cizelge 3. 41. Ureticilerin su analizi yaptirma durumu

Su analizi yaptirma durumu n %
Evet 16 16,0
Hayir 84 84,0
Toplam 100 100,0

Su analizi yaptirma orani oldukgca diisiik ¢ikmustir. ilimizde eski dikim olan zeytin bahgelerinin ¢ogu
kuru kosullarda iiretim ger¢eklestirmektedir.
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3.5. Zeytinliklerde Goriilen Hastalik ve Zararhlar Hakkindaki Bilgiler

3.5.1. Hastahklar ile ilgili durum

Bu caligmada, zeytinliklerde karsilagilan hastaliklardan, ankete katilan organik zeytin ireticilerinin
%61°1 zeytin dal kanserinin, %54’ vertisilium solgunlugunun, %541 halkali leke hastaliginin %581
antraknoz hastaliginin zeytinliklerde goriilmesinin ¢ok 6nemli oldugunu diisiinmektedirler. Zeytin
iireticilerinin %7’sinin zeytin dal kanseri ve %9’unun halkali leke hastaligi gibi, zeytinde onemli
zararlara yol agan ve verim diisiikliigline sebep olan bu hastaliklarin goriilmesinin, onemsiz oldugunu
bildirmislerdir. Kurnaz (2020), iireticilerin, organik tarimsal iiretime gegtikten sonra %71,1 nin tarimda
yeni teknikler uygulamaya basladigi belirlenmistir. Organik tarima gectikten sonra organik
yetistiricilikte uygulanan yeni teknikler igerisinde ilk sirada hastalik ve zararlilarla miicadele
uygulamalar1 %34,4 orani ile yer alirken, hastalik ve zararlilarla miicadelede yeni teknikler 6grenilmesi
gerektigi ortaya c¢ikmistir, bunu giibreleme, toprak isleme ve sulama uygulamalarinin izledigini
bildirmistir. Agir, killi su tutma kapasitesi yiiksek topraklarda bulunan zeytin bahgelerinde, bazi
hastaliklarin goriilmesi kaginilmazdir. Ozellikle zeytin halkali leke hastalig1 ve zeytin yara kosnilinin
bu tiir topraklarda daha ¢ok goriildiigi izlenmistir. Kilis ili, toprak tekstiirii bakimindan agir killi olup,
sulu zeytin bahgelerinde halkali leke hastaliginin yogun goriildiigii ve verimde azalmaya sebep oldugu
bildirilmistir. Ureticilerin %61°i zeytin dal kanserinin, %54 {iniin verticillium solgunlugu ve halkal1 leke
hastaliginin, %58’inin ise, antraknoz hastaliginin iiriine verdigi zarar boyutunun ¢ok 6nemli oldugunu
belirtmislerdir.

Ankete katilan organik zeytin tireticilerinin karsilastiklari hastaliklarla miicadelede, 6ncelikli uygulamis
olduklar1 miicadele yontemleri degerlendirildiginde; zeytin dal kanseri igin %80 kiiltiirel miicadele
yontemi ile %20 fiziksel miicadele yontemi uygulanmaktadir. Vertisilyum solgunlugu i¢in %86 kiiltiirel
miicadele yontemi uygulanirken, %14 Fiziksel miicadele yontemi uygulanmaktadir. Halkali leke
hastalig1 i¢in %80 kiiltiirel] miicadele yontemi uygulanirken, %20 fiziksel miicadele yontemi ve
Antraknoz ic¢in %79 kiiltiirel miicadele uygulanirken, %21 fiziksel miicadele yontemi uygulandigi
bildirilmistir. Zeytin agaclarinda kis uygulamalarinda Kalsiyum Oploisiilfit- Lime Kiikiirdii organik
miicadelede kullanilmaktadir. Ayrica mineral yaglar ile bitki ylizeyini kaplanarak hastalik patojenlerinin
aktivitesini ve gelisimini sinirlamaktadirlar. Zeytinde potasyum permanganat bilesigi ise bakterisit ve
fungusit olarak etkili olmaktadir. Zeytin hastaliklariyla miicadelede toprak nemini korumak amaciyla
kullanilan mal¢lama, sulu zeytinliklerde, asir1 sulama sebebiyle gelisen bazi hastaliklarin goriilmesini
engellemektedir. Yabanci ot kontroliinli saglayan mal¢lama uygulamalar ile ayni zamanda onemli
bakteriyel ve viral hastalik etmenlerinin gelisimi de engellenebilmektedir. Organik tarimda hastaliklarla
miicadelede kiiltiirel, biyolojik, biyoteknik ve fiziksel miicadele yontemleri gok etkili olup treticiler
tarafindan ¢ok kapsamli bir seklide kullanilmadig: belirlenmistir. Hastaliklarla miicadelede egitim ve
bilgi diizeyinin yetersiz oldugu ortaya ¢ikarilmistir.

Zeytin hastaliklar ile miicadelede, biyolojik ve biyoteknik miicadele yontemlerinin iireticiler tarafindan
tercih edilmedigi belirlenmistir. Bagak ve ark. (2015) Manisa ili Demirci ilgesinde Ziraat odasinin
organik tarim tireticilerine vermis oldugu egitimde dreticilerin bilgi diizeylerini belirlemek amaciyla
anket yapilmistir. Anket verilerine gore, treticilerin %72.2’si kendisinin organik tarimsal iiretimde
hastalik ve zararlilarla miicadele konusunda, bilgi diizeyinin yetersiz oldugunu ifade etmislerdir.

3.5.2. Zararhlar ile ilgili durum

Arastirma kapsaminda Tireticilerin zeytinliklerde karsilastiklar1 zararlilar ve zararlilarin 6nem diizeyi
belirlenmistir. Zeytin treticilerinin %66’s1 zeytin sinegi, %52’si zeytin giivesi ve zeytin kabuklu biti,
% 51’1 zeytin yara kosnili, %32’si zeytin fidan tirtili, %36’s1 zeytin pamuklu kosnili zararlisinin ¢ok
onemli oldugunu ifade etmislerdir. Ayrica ankete katilan iireticilerin %42’si zeytin pamuklu biti, %33’
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zeytin filizkiran, %34°1 zeytin gicek sap sokani, %35°1 zeytin kirlangig bocegi, %45°1 zeytin kurdu,
%38’1 zeytin yara kosnili zararlismin zeytinliklerde goriilmesinin ¢ok Onemli oldugunu ifade
etmiglerdir. Marmara Bolgesindeki zeytinliklerde zeytin sinegi ile miicadelede kullanilan tuzaklarda
diamonyum fosfat ve deltamethrin absorbe edilmis kontrplak materyali ile hazirlanmig tuzaklarin % 80
etkili bulundugu bildirilmistir. Feromon-besi tuzak kombinasyonlari, zararli populasyonundan hem
erkek hem de disi bireyleri ¢ekmeyi, boylece etkinligini arttirmay1 amacglayan kombinasyonlar olup,
zeytin sinegi feromon tuzaklari uzun mesafeli etkiye sahip olup, erkekleri ¢eker, amonyum tuzlari ile
hazirlanan besi tuzaklar1 ise kisa mesafeli disi ¢ekicileridir. Bu kombinasyonlar bireylerin ¢iftlesme
sansini daha da azaltir. Zeytin sinegi miicadelesinde hazirlanan besin tuzaklari igerisinde amonyak,
amonyum tuzlari, protein veya maya izolatlari, heterocyclic aminler, g¢esitli meyve ugucular
kullanilmaktadir. Yunanistan’da tuzak yapiskan tablasi bu hazirlanan bocek 6ldiiriicli soliisyonlara
daldirilarak kullanilmaktadir (Hekimoglu ve Altindeger, 2006).

Organik zeytin iireticilerinin %17’sinin zeytin fidan tirtili ve %10’unun zeytin filizkiran zararlisinin
onemsiz oldugunu belirtmislerdir. Organik tarimda hastalik ve zararhilarla miicadelede, sulama,
giibreleme ve toprak isleme gibi bakim iglemlerinin 6nemi biiyliktiir. Organik zeytin tariminda bazi
zararlilarin yasam dongiisii takip edilerek, bu zararlhilarla yapilacak miicadele kolaylastirilabilir.
Zararlilarin biyolojisine uygun toprak isleme, budama ve sulama gibi bakim iglemleri ile zararlinin zarar
boyutu, ekonomik zarar esigi altinda tutulabilir. Baz1 6énemli zararlilar asir1 nemli topraklardan
hoslanmaktadirlar bunu engellemek i¢in kontrolii sulama yapilmalidir. Toprak yiizeyindeki catlaklar
kapatilarak larva ve erginlerin topraga girmesi yumurta birakmasi engellenebilir. Zararlinin
konuglandig1 dallar budama ile kesilerek bah¢eden uzaklastirilabilir. Ayrica budama atiklar1 arasinda
kislayan baz1 zararlhilar yumurtalarini buralara birakmaktadirlar, miicadelesinde bu atiklarin bahgeden
uzaklastirilarak yakilmasi da etkili olmaktadir. Taner (2010), “Organik ve Konvansiyonel Ortii Altt
Sebze Yetistiriciliginde Ureticilerin Teknik ve Ekonomik Sorunlarinin Belirlenmesi” baslikli tezinde,
konvansiyonel ile organik ortii alti tarrmi yapan iki farkli grup iireticiyi degerlendirmistir. iki farkli
tiretim tekniginde goriilen hastalik ve zararlilarla miicadele iiretimde yasanan 6nemli sorunlardan biri
oldugunu ifade etmislerdir. Varol ve ark. (2010), Ege bolgesinde organik zeytin yetistiriciligi konulu
calismalarinda, zeytin hastalik ve zararlilarindan, zeytinde ekonomik diizeyde zarara yol agan Zeytin
Sinegi (Bacterocera oleae Gmel.) Zeytin giivesi (Prays olea Bern), Zeytin kabuklu biti (Parlatoria oleae
Colvee), Zeytin Halkali Leke hastaligi (Spiloceae olegina Cast), Zeytin Dal Kanseri (Pseudomanas
savastonoi Smith) ve Zeytinde Verticillium solgunlugu (V.dahliae Kleb.) gibi verimi etkileyen hastalik
ve zararlilar1 incelemislerdir. Zeytin sinegi ile miicadelede organik parsellerde Haziran ayindan itibaren
besin tuzaklar1 (McPhail) ve sar1 yapiskan tuzaklar asilarak haftalik popiilasyon takibi yapilmistir.
Zeytin sinegi zarariin ekonomik zarar esigini gectigi yillarda organik parsellerde Ecotrap, neemazal,
kaolin gibi organik miicadele uygulamalari ger¢eklestirilmistir. Zeytin gilivesi ergin popiilasyonu takibi
icin Mart sonu Nisan basindan itibaren organik parsellere delta tipi feromon tuzaklar1 agaglara asilmig
ve kelebek adeti tespit edilmistir. Zeytin giivesi ekonomik zarar esigini agmamustir ve ayrica bu sozi
edilen hastalik ve zararlilar disinda bir sorunla karsilasilmadigi bildirilmistir. Sanliurfa, Mardin ve
Gaziantep illerinde Zeytin giivesi, Prays oleae (Bern.)’nin popiilasyon degisimi ve bulagma oranini
belirlemek amaciyla Bahgelere Nisan ay1 baslarinda cinsel ¢ekici tuzaklar asilmistir. Zararlinin
¢ogalmasi Kasim ay1 ortasina kadar devam etmis, zeytin glivesinin zarar oraninin illere ve bahgelere
gore degistigi belirlenmistir. Ayn1 zamanda zeytin giivesi zararlisinin Giineydogu Anadolu bdlgesinde
etkili bir zararli oldugu bildirilmistir (Kaplan ve ark., 2016). Haniotakis et al. (1991), Yunanistan’ da
1984-1988 yillar1 arasinda, Zeytin sinegi ile miicadele iizerine calismiglardir. Zeytin sinegi
miicadelesinde Kitlesel tuzaklama kullanimi yontemleri basarili olmus ve etkili sonuglar vermistir. Bu
caligma ile kimyasal ila¢ kullanimina gerek kalmamis, %99 oraninda pestisit kullanimi azaltilmustir.
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Ureticilerin %65’ zeytin sinegi, %57’si zeytin giivesi, %52’si zeytin kabuklu biti, %46’s1 zeytin yara
kosnili, %31°1 zeytin fidan tirtili, zeytin pamuklu kosnili zararlisinin iiriine verdigi zarar boyutunun ¢ok
onemli oldugunu ifade etmistir. Ureticilerin %31’ zeytin pamuklu biti, zeytin gigek sap sokani ve zeytin
kirlangic bocegi, %281 zeytin kizil kurdu, %381 zeytin kurdu, %36’s1 zeytin yara kosnili zararlisinin
tiriine verdigi zarar boyutunun ¢ok 6nemli oldugunu ifade etmislerdir.

Pala ve ark. (2001), tilkemizde zeytin sineginin miicadelesi yapilmadig: yillarda verimde %15-30, bu
zararlinin etkili oldugu salgin yillarinda ise %70’e varan oranlarda zarar yapabilecegini bildirmistir.
Caleca ve Rizzo (2007), calismalarinda %95 kaolin igerikli preparatlarin zeytin sinegi ile miicadelede
kullanildig1 ve basarili oldugunu bildirmistir. Zararlinin popiilasyonunda azalma goriilmiis ve zeytin
veriminde zarar izlenmemistir. Topuz ve Durmusoglu (2008), Kiigiikkuyu (Canakkale)’ da Ayvalik
zeytin cesidinde zararlilarla miicadele g¢alismasi yapmis, Zeytin sinegi zarari, zeytinyagl verim ve
kalitesi agisindan meyve olgunluk endeksinin 2,5-3,5 arasinda oldugu Kasim ayinin ilk haftasi en uygun
hasat donemi oldugunu belirlemislerdir. Bu ¢alismada, erken hasadin zeytin sinegi zararin1 6nlemede
etkili bir yol oldugunu bildirmislerdir. Bagpinar ve Apak (2014), Zeytin sinegi ile miicadelede kitlesel
tuzaklama calismalar1 yapmis ve sonug¢ olarak enzimatik hidrolize protein tuzaklarla yapilan
tuzaklamada etkiler diisiik olmustur. Bu uygulamaya karsin, %3 diamonyum fosfat kullanilan tuzaklarla
yapilan miicadelede %90’ 1n {izerinde etkili oldugunu belirlemislerdir. Kaplan ve ark. (2004), Zeytin
giivesinin Giineydogu Anadolu Boélgesinde varligi popiilasyonundaki degisim ve bulagsma oraninin
degerlendirildigi c¢aligmada zararlinin bu bolgede ekonomik anlamda zarar olusturmadigini fakat
potansiyel bir zararli tiirii oldugunu bildirmistir. Bitkilerde generatif gelismeyi fosforlu giibrelerin
artirdigi  bilinmektedir. Fosforlu giibreler 6zellikle potasyumla beraber uygulanirsa, bitkilerin
dayanikliligin1 artirir ve sokucu-emici agiz kisimlart olan zararlilarla miicadelede dayanikliligin
artmasini saglamaktadirlar. Topraga ilave edilen kireg veya kirecli giibreler de toprak asitligini azaltir
ve topragin pH’sin1 yiikseltirler. pH’ s1 diisiik asitli topraklari tercih eden bazi zararlilarin populasyonlari
bu giibreleme uygulamalar1 ile azaltilabilmektedir ve organik tarim yapan {reticilerimize bu
uygulamalar 6nerilebilir (Hekimoglu ve Altindeger, 2006).

Zeytin sinegi icin iireticilerin %31°1 kiiltiirel, %52’si biyolojik, %12’si biyoteknik ve %5°1 fiziksel
miicadele uyguladiklarini belirtmiglerdir. Zeytin giivesi igin Ureticilerin %20’si kiiltiirel, %65’
biyolojik, %9’u biyoteknik, %6’s1 fiziksel miicadele yontemini uyguladiklarmi belirtmislerdir. Zeytin
kabuklu biti ic¢in, %16 kiiltirel %66’s1 biyolojik, %11°i biyo-teknik %7’si fiziksel miicadele
yontemlerini uyguladiklarm belirtmislerdir. Zeytin yara kosnili i¢in {reticilerin %63’1, zeytin fidan
tirtil igin %581 zeytin pamuklu kosnili icin %59’u, zeytin pamuklu biti i¢in %56°s1, zeytinde filizkiran
icin %53’1i biyolojik miicadeleyi tercih etmistir. Zararlilardan, zeytin kizil kurdu i¢in iireticilerin %51°1,
Zeytin ¢igek sap sokant igin %51°1, zeytin kirlangic bocegi i¢in %45°1, zeytin kurdu i¢in %431 ve zeytin
yara kosnili i¢in %44°l biyolojik miicadele yontemini kullandiklarini belirtmiglerdir. Yayla ve ark.
(1995), Antalya ili zeytinliklerinde 34 tiir zeytin zararlisinin bulundugunu ve bu zararl tiirlerin
entomopatojeni, predatér ve parazitoidi olarak 65 tiir dogal diismaninin bulundugunu, bazilarinin
popiilasyonlarinin ve etkinliklerinin yiiksek oldugunu tespit etmislerdir. Bu dogal diismanlar sayesinde
zeytin sinegi popiilasyonunun bu yorede diisiik seviyelerde oldugu belirlenmis ve bu bdlgede bulunan
dogal dengenin korunmasmin énemini bildirmiglerdir. Organik tarimda zararlilarla miicadelede ¢ok
farkli ve basit uygulamalar mevcuttur. Kis aylarinda derin toprak siiriimii, Zeytin sinegi pupasinin imha
edilmesini saglar. Ayrica bahgelerde yere dokiilen zarar gormiis meyvelerin toplanip bahgeden
uzaklastirilmast da zeytin sinegi popiilasyonunu azaltmaktadir. Azadiractin adli ilag, organik tarim
zeytin {iretiminde zeytin sinegi ve zeytin gilivesi ile miicelede kullanilabilecek ruhsath ilagtir. Ayrica
zeytin sinegine karsi Spinosad adli ilag, ruhsatli olup organik tarimda kullanilabilmektedir. Mekanik
miicadele bocekleri dldiirebilmek ve bitkiye olabilecek zararlarmi engellemek icin el veya bazi
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materyaller kullanilarak yapilan savas seklidir. Cogunlukla goriilen bazi zararh varligi tel ve firga ile
ezilerek yok edilebilir. Giiniimiizde Zeytin kizil kurdu zararlisinin miicadelesinde mekanik miicadele
yontemleri uygulanmaktadir. Bazi zararlilarin larvalar agaglarda agtiklari oyuklara tel veya sert bir
materyal ile miidahale edilerek sayilar1 azaltilir. Bazi zararlilarla olan savasta, hasat atiklariin bahgeden
uzaklastirilmas1 iglemi zararlinin popiilasyonunu azaltmaya yardimcidir ve zararli bahgeden
uzaklastirilmis olur. Zeytin bahgelerinde agaclarin altina, mavi renkli kaplar veya legenler yerlestirilir
ve bu kaplar yarisina kadar su ile doldurulur. Ergin bocekler, mavi renge yonelerek, kaplarin igindeki
suya diiger. Diisen bocekler, her giin toplanarak imha edilmelidir (Hekimoglu ve Altindeger, 2006).
Organik tarimda, zeytin sinegi zararlistyla miicadelede bazi durumlarda zehir iceren yem ile bazi dallar
ilaglanir. Bu uygulamada, bocekleri kendine ¢eken, protein ve zehirli kimyasal madde olan insektisit
kullanilmaktadir. Bu malzeme ile zeytin agacinin giineydogu yoniinde sadece 1 m?alan kaplayan dal
ilaglanmaktadir. Bu uygulamada bir agac ilaglanirken sira iizerinde diger agag atlanir ilaglanmaz. Bu
sekilde yetiskin zararli cezbedici ilag ile agacin ilag uygulanan dalina yonlendirilir. Burada insektisit
karigimli cezbedici materyale dokunan zeytin sinegi 6lmiis olur. Bazi ugucu zararlilara kars1 pekmez ve
sarap gibi karisim yemlerden olusan tuzak ile toplu halde yok edilebilirler. Bitki hiicre ¢eperinin
kalinlagmasina neden olan potasyumlu giibreler sokucu-emici agiz yapisina sahip bdceklerle
miicadelede zararlinin etkilerini azaltmaktadirlar. Bu agiz yapisina sahip zararlilardan muzdarip
tireticiler, bitkilerini potasyumlu giibreleme ile koruyabilirler (Hekimoglu ve Altindeger, 2006).

4. SONUC VE ONERILER

Insan saglhig1 ve cevreye olan faydalari nedeniyle, iilkemizde ve tiim diinyada organik tarim ve organik
tarim iiriinleri tercih edilmektedir. Ulkemizde organik tarim uygulamalari ¢ok eski olmayip birgok
uriinde basariyla gerceklestirilmektedir. Organik zeytin, Kilis ilinde zahmetsizce iiretilen organik tarim
tiriinlerinden birisidir. Zeytin yetisme sartlar1 bakimindan ¢ok ayricalik istemeyen kanaatkar bir tarim
triiniindiir. Kirag, egimli ve tagh arazilerden, birinci sinif tarim arazilerine kadar her tip toprakta
kolaylikla yetismekte ve iirin vermektedir. Sulama ve giibrelemeye ihtiyag¢ duymadan bile
yetisebilmektedir. Son yillarda Tarim Bakanliginin desteklemeleri ile il de organik tarima gecilmis ve
zaten kimyasal giibrenin fazla kullanilmadigi bu bahgelerde organik tarima gegis siireci basarili bir
sekilde gerceklestirilmistir.

Onemi her giin artarak devam eden organik tarim, Kilis ilinde iiretimde yasanan bazi sikintilar ile
sirdiiriilmektedir. Kilis ili organik zeytin iireticilerinin, organik giibreleme yapmadiklar1 ve bu konuda
yetersiz olduklar1 ayrica organik zeytin tiretiminde, hastalik ve zararlilarla miicadele yapmadiklar1 ve
miicadele konusunda yetersiz kaldiklar1 belirlenmistir. Hastalik ve zararliya maruz kalmas iiriinler, pazar
asamasinda verim ve kaliteyi biiyiik oranda diisiirmektedir. Ureticilerin, ilde faaliyet gdsteren
danigmanlik sirketleri ve Tarim kurumlarindan organik giibreleme uygulamalari ile hastalik ve
zararlilarla miicadelede gesitli egitim faaliyetlerinin diizenlenmesini talep etmektedirler. Organik zeytin
iireticilerinin bu konulardaki eksikliklerini tamamlama isteklerinin oldukga fazla oldugu belirlenmistir.

Sonug olarak, organik tarimda hastalik ve zararlilarla miicadelede bazi kiiltiirel uygulamalar da
gerceklestirilerek agaglarin dayanmikliliklar1 artirilabilmektedir. Bilingli organik giibreleme yapilarak
agaclarin hastalik ve zararlilara karg1 dayanikliligi saglanmalidir. Budama islemleri yine zararlilara
kars1 agaclarin direncini artirarak koruyucu olmaktadir. Ureticilerin organik zeytin yetistiriciliginde
glibreleme ve bitki koruma konusunda egitim, bilgi diizeylerini artirma talepleri karsilandiginda, ilde
organik zeytin iiretiminin gelismesine, dolayisiyla yiliksek verim ve kaliteli iiretim gergeklestirilerek
ilimize ve iireticilerimize faydali olacaktir.
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Ozet

Bu ¢alismada, Kiitahya ili merkez ilgesi sinirlari i¢erisinde yer alan orman koylerinde 2000-2019 yillari arasindaki
10 y1llik donemde ORKOY tarafindan gerceklestirilen sosyo-ekonomik nitelikli kalkinma projelerinin uygulama
sonuclarmin degerlendirilmesi amaglanmistir. Bu kapsamda, Merkez Isletme Sefligi, Cogiirler isletme Sefligi,
Sabuncupinar Isletme Sefligi, Giimiisdag: Isletme Sefligi sinirlar1 icinde ORKOY ’iin saglamis oldugu kredilerden
faydalanan toplam 32 adet orman kdyiinde 179 katilimet ile yiiz yiize anket yontemi ve derinlemesine goriisme
yontemleri kullanilarak goriismeler yapilmistir. Elde edilen verilerin degerlendirilmesinde, frekans ve yiizde
dagilimlari, khi-kare bagimsizlik testi kullanilmistir. Iligkilerin diizeylerini belirlemek icin ise Cramer’s V ve
Gamma iliski katsayilari kullanilmistir. Buna gore, katilimcilarin %73’tiniin temel ge¢im kaynagi tarim-
hayvanciliktir. Pek ¢ok kirsal kesim yerlesim yerindeki yash niifusun aksine katilimeilarin yas ortalamasi 51°dir.
Katilimeilarin %97.8°1 hanede orman isleriyle ugrasan olmadigini, %87.2’si orman teskilatiyla iliskilerin iyi
oldugunu belirtmistir. Katilimcilarin %43.6’s1t ORKOY faaliyetlerinden kismen memnun olduklarini, %44.7’si de
herhangi bir fikir sahibi olmadigini ifade etmistir. Buna karsilik katilimcilarin %94’ belirtilen ddnemde ORKOY
tarafindan gerceklestirilen siit/besi/giines enerjisi projelerinin se¢iminin dogru oldugunu belirtmistir.

Anahtar Kelimeler: Orman, orman koyliisii, kirsal kalkinma, ORKOY

Analysis of the Application Results of the Loans Given by ORKOY in Kiitahya Central District Forest
Villages (2000-2019)
Abstract

In this study, it is aimed to evaluate the implementation results of the socio-economic development projects carried
out by ORKQOY in the 10 year period between 2000-2019 in the forest villages located within the borders of the
central district of Kiitahya. In this context, interviews were made with 179 participants in a total of 32 forest
villages benefiting from the credits provided by ORKOY within the borders of the Central Sub-district Directorate,
Cogiirler Sub-district Directorate, Sabuncupiar Sub-district Directorate and Giimiisdag1 Sub-district Directorate,
using face-to-face survey method and in-depth interview methods. Frequency and percentage distributions, chi-
square independence test were used to evaluate the obtained data. Cramer's VV and Gamma correlation coefficients
were also used to determine the levels of correlations. Accordingly, the main livelihood of 73% participant is
agriculture-animal husbandry. Unlike the elderly population in many rural settlements, the average age of the
participants is 51. 97.8% of the participants stated that the household is not dealing with forest works, 87.2% of
them stated that the relations with the forest organization are good. While 43.6% of the participants stated that they
were partially satisfied from ORKOY activities, 44.7% of them stated that they did not have any idea. On the other
hand, 94% of the participants pointed out that the selection of milk / fattening / solar energy projects realized by
ORKAOY in the specified period was correct.

Key words: Forest, forest villager, rural development, ORKOY
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GIRIS

Kalkinma maddi refahin arttirilmast yoksullugun tamamen ortadan kalkmasi ve iiretimdeki girdi ve
¢iktilarin  kompozisyonunun degistirilmesi siireglerini icermektedir. Toplumun var olan hayat
standardinin korunmasi ya da yiikseltilmesi i¢cin daha etkin ve farklilastirilmis metotlarla iiretimde
bulunmaya yonelik bir hareketin olmasidir. Yani kalkinma aslinda sadece ekonomik verilerle anlatilan
bir kavram degil ayn1 zamanda sosyal yonii de kuvvetli olan bir kavramdir (Berber 2006). Ilk kez
Birlesmis Milletler Orgiitiince tanim yapilan toplum kalkinmasi, kirsal kalkinma olarak da kabul
edilmektedir. Farkli yonleriyle 6ne ¢ikarilarak bir¢ok tanimi yapilan kirsal kalkinma; kirsal alanlarin
dogal, sosyoekonomik ve alt yapidan kaynaklanan dezavantajlarini ortadan kaldirma ve dncelikle bu
alanlardaki kaynaklar1 akilc1 kullanarak kirsal refahi arttirma gabasidir (Toksoy ve Bayramoglu 2017).

Ormanlar, yerel insanlara gecimleri icin gelir ve istihdam saglayan, karakteristik olarak diger yerlerden
farkli bir dogal goriintii yaratan, kiiltiirel ve tarihi degerleri bakimindan, suyun, havanin ve topragin
korunmasi1 agisindan ve yerel bolgelerin ¢ekiciliginin gelistirilmesi acisindan 6nemli bir kaynaktir
(Elands ve ark. 2004, Vedeld ve ark. 2007). Sosyo-ekonomik ve kiiltiirel yasamlar1 ormanlarla siki bir
sekilde iligkili olan milyonlarca orman koyliisii gecimlerini ormanlardan saglarken bu insanlarin
ormanlara olan bagimliligi bolgeden bolgeye degismektedir. Orman koyliileri ormanlar1 gegimlerini
saglamak, hayvan yetistirmek, yakacak odun toplamak ve pazarda satacaklar1 mallarin kaynagi olarak
kullanmaktadirlar (Akhter ve ark. 2009).

22.3 milyon hektarlik orman varligi ile Tiirkiye’de ormanlarin iginde veya bitisiginde yer alan 22 847
orman kdyiinde yasayan 6.8 milyon orman kdyliisii ve ormanlar birbirleriyle biitiinliik ve ¢ok yonlii
etkilesim i¢indedir. Alan, servet, artim ve diger nitelikleri belli ve sinirli olan orman varligi ile hayat
seviyesi toplumun en gerisinde bulunan orman kdyliilerinin gesitli sorunlar1 bulunmaktadir (Ince ve
Tolunay 2009). Gog sorunu orman koylerinde niifusun her gegen giin azalmasma dolayisiyla da
ormanlari ve ormancilik faaliyetlerini yapacak kisilerin bulunmamasina neden olmaktadir. Orman
koylerindeki niifusun biiyiik ¢ogunlugunu kadin, ¢ocuk ve yaslilar olusturmaktadir (Eker ve Nazik,
2017). Ayrica altyapi, saglik, egitim olanaklar1 bakimindan toplumun diger kesimleri ile
karsilastirildiginda, bu kéylerin daha diisiik ve yetersiz durumda oldugu goriilmektedir (Ekizoglu vd.,
2010). Orman koylerinde yasayan insanlarin biiyiilk kismmin tarima elverisli olmayan topraklarda
yasadig1 bilinmektedir. Orman kdylerinde ¢aligmaya elverisli olan niifusa is olanaklarinin olmayisi ya
da az olusu bu niifusun ormanlar tizerindeki sosyal baskisini arttirmaktadir (Eker ve Nazik, 2017). Tablo
1’de 1960-2018 yillar1 arasinda 10’ar yillik donemlere ait iilke niifus, kirsal niifus, orman koyleri
niifuslar1 ve orman kdyii sayilarina ait bilgiler verilmektedir.

Tablo 1.Yillara gore orman koyii sayist ve niifusu (; Solmaz 2007; TUIK 2013; Tiirkiye Ormancilar Dernegi

2019)
Yillar Ulke Niifusu Kirsal niifus Orﬁzr;uls(li)yu Orman Koyii Sayisi
1960 27 754 820 18 895 089 6 658 000 13 252
1970 35605 176 21914 075 7954 071 15923
1980 44 736 957 25091 950 10 161 151 17 568
1990 56 473 035 23 146 684 8 848 501 17 940
2000 67 823.927 23 735 567 7707 588 20 292
2010 73.722 988 17 500 632 7073000 21278
2013 76 667 864 6 663 451" 7 584 000 21 556
2018 82 003 882 6 003 717 6 827 500 22 847

*2012 yilinda ¢ikan 6360 sayili Biiyiiksehir Kanunu ile 14 ilde biiyiiksehir belediyesi kurulmus ve biiyiiksehir
statiisiindeki 30 ilde, belde ve kdylerin ilge belediyelerine mahalle olarak baglanmistir.
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1960 yilinda Tiirkiye niifusunun yaklasik %23.9’unu orman kdyliisii olusturuyorken 2018 yil1 itibari ile
bu oran %8.32’ye gerilemistir. 1970-1980 yillar1 arasinda orman kdyii niifusu artmistir ancak 1980
yilindan sonra Tiirkiye’de 6zellikle i¢ goglerde meydana gelen artiglardan dolay1 orman kdyii niifusu da
azalma yasamustir. Yillara gére orman kdyii sayis1 ve niifusundaki degisimler Sekil 1’de gdsterilmistir.
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Sekil 1.Y1llara gore orman kdyii sayisi ve niifusundaki degisim

Orman koylerinin diger kdylere gore daha dezavantajli durumda olmasina neden olan bu nedenlerin
ortadan kaldirilmasi i¢in gegmisten giliniimiize g¢esitli yasal ve planli ¢alismalar yapilmistir (Dasdemir
2002). Ormanlar ve kéyliiler arasindaki iliskiler ile ilgili ¢ikarilan yasalar yaninda ORKOY Genel
Miidiirliigii, 1970 yilinda Orman Bakanligi’na bagh olarak kurulmustur. ORKOY ’iin éncelikli amac1
ormanlarin korunmasi, gelistirilmesi, genisletilmesi ve isletilmesi hedeflerine ulagirken, orman i¢i ve
bitisiginde yasayan orman kdyliilerinin de sosyo-ekonomik ve kiiltiirel agidan gelismelerini saglamak
ve bu sekilde ormanlar iizerindeki olumsuz baskilarin azaltilmasidir (ORKOY 2002).

Bu ¢aligsma ile Kiitahya ili merkez ilge orman igletme seflikleri sinirlari iginde yer alan orman kdylerine
yonelik belli bir donem icin segilen ORKOY kredilerinin basar1 durumlarinin degerlendirilmesi
amaglanmustir.

MATERYAL VE YONTEM

Calismada materyal olarak, kurum kaynaklar1 ve kurum yoneticileriyle yapilan goriismeler ile belirlenen
orman koylerinde muhtarlar ve koylerde yasayan insanlarla yapilan anketler ve miilakatlar
kullanilmigtir. Calismada elde edilen kayitsal verilerin kaynak tarama yontemiyle, ¢alismaya katilan
katilimcilarin - goriislerinin  yansitilmasina yonelik veriler ise; a-Yiiz yiize anket yontemi, b-
Derinlemesine goriisme teknikleri ile elde edilmistir. Isim ve niifus bilgileri verilen kdylerde son 10
yilda ORKOY tarafindan saglanan kredilerden faydalanan kisi sayis1 ve faydalandiklari projeleri
gosteren veriler asagida verilmistir.
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Tablo 2. 2010-2019 déneminde ORKOY kredi sayilar ve cesitleri

Merkez isletme sefligi

Koy ad1 Kredi tiirii Yil Faydalanan Kkisi sayisi
Ortaca Gilines enerjisi 2010 18
Karsak Siit sigirciligt 2011 5
Karsak Siit sigireiligt 2012 4
Kirangeyh Siit sigiriciligi 2012 5
Stinnetyenice Besi sigircilign 2013 5
Ishakgilar Besi sigirciligt 2013 5
Kirangeyh Siit sigirciligt 2014 5
Korpe Besi sigircilig 2015 3
Arslanli Stit sigircilig 2016 3
Darica Stit sigirciligt 2016 3
Kinik Siit sigirciligt 2017 5
Eynegazi Siit sigirciligt 2017 5
Sulukdy Siit sigirciligt 2019 10
Cogiirler isletme sefligi
Gogebe Siit sigirciligt 2012 5
Tepekody Siit sigirciligt 2013 8
Tepekdy Besi sigircilig 2013 10
Akoluk Siit sigirciligt 2014 5
Yenice Siit sigirciligt 2014 5
Cogiirler Siit sigircilig 2014 5
Gedikoglu ¢iftligi Siit sigirciligt 2015 5
Dogaarslan Besi sigirciligt 2016 5
Elmali Siit sigirciligt 2017 5
Kizilcadren Siit sigirciligt 2019 5
Sabuncupinar isletme sefligi
Inli Giines enerjisi 2010 12
Bayramsah Giines enerjisi 2010 8
Dogulusah Giines enerjisi 2010 17
Ulukoy Giines enerjisi 2010 48
Karacaoren Siit sigirciligt 2011 6
Inli Siit sigirciligl 2013 7
Yeni Kizilcadren Siit sigirciligt 2014 5
Sobran Siit sigirciligt 2015 7
Sabuncupinar Siit sigirciligt 2015 5
Hamidiye Kizilcadren Siit sigircilig 2019 5
Giimiisdag isletme sefligi (Yeni seflik)
Kirazliyayla Siit sigirciligt 2018 4
Karaagag Siit sigircilig 2019 4
262 Kisi

Caligma literatiir ve alan aragtirmalarina dayali olarak gerceklestirilmistir. Literatiir taramasi sirasinda
konu ile ilgili daha 6nce yapilmis ¢aligmalar yaninda kurumlardan elde edilen verilere yer verilmistir.
Alan arastirmasinda ise, koylerle ilgili muhtarlar ile yapilan goriismeler, arastirma konusunu olusturan
sefliklerde yer alan kdylerde ORKOY kredilerinden faydalanan hanelere yonelik soru kagitlarinin
hazirlanmasi ve degerlendirmeye alinmasi asamalar izlenmistir. Katilimci1 degerlendirme formunda
hane reislerine ait demografik (cinsiyet, yas, egitim, medeni hal, ortalama yillik geliri hanehalki
biiyiikliigii) sorularin yaninda hanenin ekonomik yapisi (temel gecim faaliyeti, tarim arazisi sahipligi,
kiiciikbag/biiylikbas hayvan sahipligi, kooperatif {iyeligi) ve ormanla ve orman teskilatiyla olan
iliskilerini ortaya koyacak sorulara yer verilmistir.
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Goriisme yapilacak kisi sayisi (n) asagidaki formiile goére hesaplanmustir (Bas, 2008);

B Nxt?xPxQ
~ (N —1)d? + (t2xPxQ)

n

Formiilde;

N= birim sayis1

P=6l¢iilmek istenen 6zelligin tahmini orani
Q=1-P

t=%95 giiven diizeyi (1.96)

d=hata pay1 (0.05)

Yapilan hesaplamaya gore; %95 giivenilirlik araliginda, merkez ilgesi sinirlari iginde 2010-2019 yillart
arasinda ORKOY kredilerden faydalanmis olan 32 adet orman kdyiinde, siit sigirciligi kredisinden
faydalanan 66 kisi, besi sigircilig1 kredisinden faydalanan 24 kisi ve giines enerjisi kredisi alan 59 kisi
olmak iizere toplam 149 kisi ile anket yapilmasi planlanmistir. Besi sigirciligi kredisinden yararlanan
toplam 28 kisiden 24’iine ve giines enerjisi kredisinden yararlanan toplam 103 kisiden 51 kisiye ulasilma
firsat1 olmusgtur. Siit sigircilig1 kredisinden faydalananlarla yapilmasi gerekli minimum anket sayisi 66
kisi olarak belirlenmesine karsin ulasilabilen kisi sayisinin artmasiyla birlikte eksik ve hatali anket
formlar1 olabilecegi diisliniilerek ve daha giivenilir sonuglar elde etmek icin bu sayr 105 kisiye
ulasmistir. Bdylece toplamda 179 kisi ile anket yapilmugtir.

Caligma sonucunda elde edilen verileri istatistiki agidan degerlendirmek i¢in SPSS 16.0 (Statistical
Package for Social Sicence) paket programindan faydalanilmistir. Anket calismalarindan elde edilen
veriler, frekans ve yiizde tablolar1 halinde sunulmustur. Ayrica ki-kare bagimsizlik testi ile aralarinda
istatistiksel olarak anlamli bir iliski olan/olmayan degiskenlere yonelik degerlendirmeler yapilmustir.
Aralarinda istatistiksel olarak anlamli iliski bulunan degiskenler arasindaki iliskinin giiciinii belirlemek
igin ise Phi ve Cramer’s V ile Lamda ve Gamma iligki katsayilarindan yararlanilmstir.

Tablo 3.Phi ve Cramer’in V katsayilar1 i¢in iligkigiicii

Phi ve Cramer’in V si Yorumlama
ok giicli

>0.25 ¢ ot

>0.15 uet

>0.10 Orta

>0.05 Zay1f

>0 Hig yok/cok zayif

Tablo 4. Lambda ve Gamma katsayilar1 i¢in iligki giicii

Lambda ve Gamma Katsayisi Yorumlama

+1.00 Cok giiclii

+0.30-0.99 Giglii

+0.10-0.29 Orta

+0.01-0.09 Zayif

0.00 Hig yok/cok zayif
BULGULAR

Demografik bilgiler
Calismanin bu alt basliginda Tablo 5’te hane reislerine ait demografik dzellikler 6zetlenmistir.
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Tablo 5.Hane reislerine ait demografik 6zellikler

Ortalama

Degiskenler Ogeler (Standart sapma) % n

Cinsiyet Erkek 98.3 176
Kadin 1.7 3

Yas 51.16 (11.203)

Egitim Okuryazar degil 11.2 20
Qkyryazqr ama okul 45 8
bitirmemis
flkokul 59.2 106
Ortaokul 18.4 33
Lise 6.1 11
Lisans 0.6 1

Medeni hal Bekar 1.7 3
Evli 93.3 167
Dul 5.0 9

Ortalama yillik gelir 36 625.70 TL

(13 204.511)

Yillik gelir diizeyleri 20 000-30 000 TL 50.3 90
31 000-50 000 TL 38.5 69
51 000-70 000 TL 7.8 14
71 000-100 000 TL 3.3 6

Hanehalki biiytikliigii 3.37 (1.600)

n: Orneklem alt kiime

Tablo 5 incelendiginde ankete katilan hane reislerinin neredeyse tamamina yakini (%98) erkektir. Hane
reisleri yas ortalamasi ise 51 olarak hesaplanmustir. Diinya Saglik Orgiitii’niin giincellemis oldugu yas
araliklarina gore (0-17 yas: ergen; 18-65 yas: genc; 66-79 yas: orta yas ve 80-99 yas: yasli) calisamaya
katilan hane reislerinin yas ortalamasi agisindan gen¢ sayilabilecek yasa araliginda oldugu
goriilmektedir. Hane reislerinin biiyiik kismi (%77.6) ilkogretim diizeyinde bir egitime sahiptir. Buna
karsilik herhangi diizeyde bir okul bitirme durumu olmayanlarin orani ise %15.7°dir. Yine ankete katilan
hane reislerinin medeni durumlarina bakildiginda, %93.3’tiniin evli oldugu, buna karsilik yalnizca
%1.7°1ik bir kesimin bekar oldugu goriilmektedir. Hane reislerine sorulan yillik ortalama gelir sorusuna
verilen cevaplar neticesinde yapilan hesaplamaya gore, ortalama yillik hane reisi geliri 36.625 TL
diizeyindedir. Calismaya konu olan koylerdeki ortalama hane buyiikligii degeri ise 3.37 olarak
hesaplanmustir.

Ekonomik yap1 ve ormanla iliski

Calismanin bu bashg altinda katilimcilarin temel ge¢im faaliyetleri, tarim arazisi sahipligi,
kiiiikbas/biiyiikbas hayvan sahipligi, kooperatif iiyeligi, ormanla ve teskilatla iliski ile ORKOY
faaliyetleriyle ilgili sorulan sorulara katilimcilarin vermis oldugu cevaplarin frekans ve yiizdesel

dagilimlarini1 gosteren sekillere yer verilmistir.

Tablo 6. Temel geg¢im faaliyeti

Temel Gegim Faaliyeti Frekans Yiizde (%)
Tarim 15 8.4
Hayvancilik 25 14
Tarim-Hayvancilik 131 73.2
Tarim-Hayvancilik-Ormancilik 4 2.2
Diger 4 2.2
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Tablo 6’ya gore, katilimcilarin %73.2°si (131 kisi) temel gegim faaliyetlerinin tarim ve hayvancilik
iizerine oldugunu ifade etmistir. Temel gecim faaliyeti olarak sadece hayvancilik diyenlerin oran1 %14
(25 kisi) ve sadece tarimsal faaliyetlerle gecimlerini saglayanlarin orani ise %8.4’tiir (15 kisi).

Tablo 7. Haneye ait tarim arazisi

Tarim arazisi Frekans Yiizde (%)
Var 152 84.9
Yok 27 15.1

Tarim arazisi sahiplik durumunu gosteren Tablo 7°ye gore, katilimcilarin %84.9°u (152 kisi) tarim
arazisine sahip oldugunu ifade etmistir.

Tablo 8. Kiigiikbag/Biiyiikbag hayvan sahipligi

Kii¢iikbag/Biiyiikbas Hayvan Frekans Yiizde (%)
Var 176 98.3
Yok 3 1.7

Tablo 8’de verilen frekans ve oransal degerlere gore, katilimci hane reislerinin %98,3 (176 kisi)
kiiglikbag/biiyiikbag hayvani oldugunu sdylemistir. Hayvancilik ¢alisma alanindaki kdyler i¢in temel
gecim kaynagi durumundadir. Cift¢iligin de ekonomik bakimdan yetersiz olmasi hayvancilik faaliyetini
On plana gikarmistir.

Tablo 9. Kooperatif iiyeligi

Kooperatif iiyeligi Frekans Yiizde (%)
Var 61 34.1
Yok 118 65.9

Tablo 9°da katilimcilarin herhangi bir kooperatife iiyelik durumlarini gosteren frekans ve yiizde
degerlerine bakildiginda katilimcilarin yarisindan fazlasinin %65.9 (118 kisi) herhangi bir kooperatife
iye olmadiklar goriilmektedir. Kooperatife liye oldugunu belirtenlerin oram1 %34.1 (61 kisi) dir.
Kooperatife iiye olmama konusundaki temel sebep hayir cevabi verenlerin ¢ogunun bulundugu yerlesim
birimlerinde kooperatif kurulmamis olmasindan kaynaklidir. Kéylerinde kooperatif olmasina ragmen
tiyelik durumu olmadigmi belirtenlerin dile getirdigi en Onemli sebeplerden biri  kooperatifin
kendilerine bir yarar saglamayacagi disiincesidir. Bunun yaninda koyliilerin yapilan kooperatif
kesintilerini 6demek istememeleri, kooperatiflerden saglanan yardimlarin fazlasiyla ve faiziyle geri
istenmesi ile kooperatif yonetimiyle olan sorunlar da kooperatife {iyeligi olumsuz yonde etkileyen
faktorler olarak belirtilmistir.

Tablo 10. Ormanin sagladigi en 6nemli fayda

En 6nemli orman faydasi Frekans Yiizde (%)
Odun hammadde kaynag1 65 35.8
ODOU kaynagi 2 11
Estetik 6 34
Rekreasyonel kullanim 14 7.8
Temiz hava 35 19.6
Erozyon, sel vb. koruma 1 0.6
Hayvan otlatma 57 31.8

Tablo 10’a gore, katilimeilarin ormanlara bakis agisini da ortaya koymus olan ormanlardan saglanan en
onemli faydanin soruldugu soruya vermis olduklar1 cevaplara gore, katilimcilarin %35.8°1 (64 kisi) en
onemli fayda olarak ormanlarin odun hammaddesi kaynagi olmasini gostermistir. Yakin bir oranla
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katilimcilarin %31.8’1 (57 kisi) ise ormanlarin kendilerine hayvan otlatma agisindan énemli bir fayda
sagladigini ifade etmistir.

Tablo 11. Hanede orman isiyle ugrasan mevcudiyeti

Orman igiyle ugragan Frekans Yiizde (%)
Var 4 2.2
Yok 175 97.8

Katilimci hane reislerine hanede orman isleriyle ugrasanlarin olup/olmadigini 6grenmek igin sorulan
soruya verilen cevaplarin dagilimini gosteren Tablo 11°e gore, katilimeilarin neredeyse tamamina yakin
bir cogunluk %97.8 (175 kisi) herhangi bir orman isinde ¢aligmadigini belirtmistir. Oturulan kdylerin
cogunda ormanlik alan ¢ok fazla olmamakla birlikte mevcut ormanlarinda bozuk orman yapisinda
olmasindan dolay1 ormancilik isi fazla bulunmamaktadir. Katilimcilar ormancilik faaliyetlerinden elde
ettikleri gelirin, sarf ettikleri emegi karsilamamasindan yakinmaktadirlar. Uretim faaliyetleri igin orman
teskilatinin 6dedigi birim fiyatlar kdyliilerin ormancilik islerinde ¢alismalari icin yeterli gelmemektedir.
Cogu kdyliiniin emekli maasinin olmasi, ¢iftgilikten ve hayvanciliktan belirli bir kazang elde etmeleri
orman islerini kiilfet olarak goérmelerine neden olmaktadir. Bazi orman koylerinde ise adam
eksikliginden dolay1r orman isleriyle ugrasilmamaktadir. Koyliiler ¢iftcilikle ve hayvancilikla zor
ugrastiklarini orman iglerinde ¢alismaya insan olmadigini belirtmislerdir.

Tablo 12. Orman teskilatiyla iligki

Orman teskilatiyla iligki Frekans Yiizde (%)
Iyi 156 87.2

Orta 15 8.4

Koti 8 4.5

Katilimeilarin orman tegkilatiyla olan iligkilerin durumunu ortaya konulmustur. Tablo 12’ye gore,
katilimcilar ile orman tegskilati arasinda iyi bir iliski oldugu sdylenebilir. Katilimeilarin %87.2°si (156
kisi) bu iligkiyi iyi olarak nitelendirirken %4.5°1lik (8 kisi) bir kesim orman teskilatiyla olan iliskilerini
kotii olarak belirtmistir. Orman teskilatiyla iliskilerin ¢ogunlukla iyi olarak degerlendirilmesinin sebebi;
ormandan ¢ok fazla beklentilerinin olmamasi ve bu yiizden fazla miinasebet kurulmamasi olarak
belirtilmigtir. Ayrica, Orman teskilatindan istenilen en oOnemli sey kishik yakacak odunun
kargilanmasidir. Kislik yakacak odunun karsilanmasi orman teskilatiyla iliskileri iyi olarak
nitelendirmektedirler. Orman teskilatiyla aranin iyi olarak nitelenmesinin bir sebebi de ORKOY
kredilerinin hibeli ve faizsiz olarak vadeye boliinerek geri alinmasindan da kaynaklanmaktadir.

Tablo 13. ORKOY faaliyetlerinin yeterliligi

ORKOQY faaliyetleri Frekans Yiizde (%)
Evet 8 4.5
Kismen 78 43.6
Hayir 13 7.3
Fikrim yok 80 44.7

Tablo 13’e gore, katilimci hane reislerinin yarisina yakin1 %43.6 (78 kisi) ORKOY faaliyetlerinin yeterli
olup/olmadigiyla ilgili soruya kismen cevabini verirken, yine yarisina yakin %44.7 (80 kisi) si de fikrim
yok cevabini vermistir. Kredilerin kismen yeterli oldugunu bildirenler genel olarak kredi miktarinin
fazla olmasini isteyenlerdir. Fikir beyan etmeyenler ise krediyi almis olup kullandiktan sonra olsa da
olur olmasa da olur mantigiyla hareket edenler seklinde agirliklidir. ORKOY faaliyetlerinin yeterli
oldugunu diisiinenlerin orani ise yalnizca %4.5 (8 kisi) dir.Alanda yapilan gozlemler neticesinde ve

253



EJFS- Kiitahya Merkez Iice Orman Koylerinde ORKOY Proje Uygulamalari-2000-2019-Ciray ve Unal 2021

mevcut bilgilere dayanilarak su tespitlere de yer verilebilir: Koyliiler acisindan ORKOY kredilerinin
katkisinin oldugunu sdyleyenler bu kredileri dogru sekilde kullanabilenlerdir. Memnuniyetsizlik dile
getirenler ise; kredileri dogru sekilde kullanmayip verilen kredilerle is yapamayan ve bunu sonucunda
geri 6deme zamani geldiginde borglarin1 6deyemeyip icra takibine diisenler yaninda calistigi halde bu
kredilerden faydalanmak isteyip faydalanma sansi verilmeyenler, bekar oldugu i¢in yine bu kredi
imkanlarindan faydalanmayanlar seklindedir. Kredilerin az bulunmasimin bir sebebi 06zellikle
hayvancilikla ilgili verilen kredi miktarlarinin diisiik olmasi ve az hayvan alinabilmesidir. Koyliiler kredi
miktarlarmin arttirilarak daha fazla hayvan almak istemektedirler. ORKOY tarafindan saglanan
desteklerin ¢ogu o yore koyliisiiniin ihtiyaclari dogrultusunda verilmektedir. Verilen kredilerden koy
niifusuna kayith o kdyde ikamet eden (hane bagina 1 kisi olacak sekilde) herkes yararlanabilmektedir.

Khi-kare bagimsizlik analizi ve iliski diizeyleri sonuclari

Khi-kare bagimsizlik analizi sonuglarina gore aralarinda istatistiki olarak anlaml iliski olan degiskenler
ve iliski diizeylerine iliskin degerlendirmeler Tablo 14 ve Tablo 15’te verilmistir.

Tablo 14. Ki-kare bagimsizlik testlerine iligkin sonuglar
Ki-kare degeri Anlamlilik degeri Iliski durumu

Gog¢ etmeyi diigiinme-orman koyliisii olma P=0.012 —
o - . , Iliski var
memnuniyeti (fisher's exact test)
Yas grubu-temel gecim faaliyeti %2 hesap:46.303 P=0.000<0.05 Iliski var
Orman koyliisit olma memnuniyet-ormanin 5 . 16 g9 P=0.013<0.05 iliski var
sagladig1 en 6nemli fayda
Orman koyliisii olma memnuniyet-dogal 2 . _ —
kaynaklardan yeterince faydalanma X hesap:14.325 P=0.001<0.05 liski var
Orman teskilatiyla iliski - ORKOY @ hesip:15.576  P=0,016<0.05 iliski var
caligmalarinin yeterli olmasi
ORKOY calismalarinin yeterli olmasi- 2 . _ L
ORKOQY projelerinin geliri artirma durumu X hesap:49.179 P=0.000<0.05 Hligki var
ORKOY desteginde siit sigirciliginin gelisme ) P=0.000 iliski var
durumu-kody meralarinin yeterliligi (fisher's exact test) 3
Ormanin sagladigi en 6nemli fayda- dogal 2 hesap:40.791 P= 0.022<0.05 iliski var

kaynaklardan yeterince faydalanma

Tablo 14’e gore; go¢ etmeyi diisiinme-orman koyliisii olma memnuniyeti; yas grubu-temel gegim
faaliyeti; orman koyliisii olma memnuniyeti-ormanin sagladigi en énemli fayda; orman kdyliisii olma
memnuniyeti-dogal kaynaklardan yeterince faydalanma; orman teskilatiyla iliski - ORKOY
calismalariin yeterli olmasi; ORKOY ¢alismalarinin yeterli olmasi-ORKOQY projelerinin geliri artirma
durumu; ORKOY desteginde siit sigirciliginin gelisme durumu-kdy meralarinin yeterliligi; ormanin
sagladigi en 6nemli fayda-dogal kaynaklardan yeterince faydalanma sorularina verilen cevaplar arasinda
%35 6nem diizeyi ile anlamli iliski belirlenmistir (P= 0.012; %2 nesap: 46.303, P= 0.000<0.05; %> nesap:
16.090, P=0.013<0.05; ¥ hesap: 14.325, P=0.001<0.05; % hesap:15.576, P=0,016<0.05; %? hesap: 49.179,
P=0.000<0.05; P=0.000; % hesap: 40.791, P= 0.022<0.05).

Aralarinda anlaml iligki tespit edilen sorulara verilen cevaplarin iliski diizeylerinin sunuldugu Tablo
15’e gore; go¢ etmeyi diistinme-orman koyliisii olma memnuniyeti sorularina verilen cevaplar arasinda
ters yonli ve ¢ok giiglii (= -0.259, P<0.05); yas grubu-temel ge¢im faaliyeti arasinda ¢ok gii¢li
(V=0.251, P<0.05); orman koyliisii olma memnuniyeti-ormanin sagladigi en 6nemli fayda arasinda ¢ok
giiclii (V=0.282, P<0.05); orman koyliisii olma memnuniyeti-dogal kaynaklardan yeterince faydalanma
arasinda ¢ok giiclii (V=0.271, P<0.05); orman teskilatiyla iliski - ORKOY ¢alismalarinin yeterli olmasi

254



EJFS- Kiitahya Merkez Iice Orman Koylerinde ORKOY Proje Uygulamalari-2000-2019-Ciray ve Unal 2021

Tablo 15. Ki-kare bagimsizlik testleri sonuglarina gore iligki diizeyleri

Katsay1 Anlamlilik degeri Iliski diizeyi
Gog etmeyi diisiinme-orman koyliisii olma D= -0.259 P<0.05 Ters yo?luuve
memnuniyet cok giiclii
Yas grubu-temel gegim faaliyeti V=0.251 P<0.05 Cok giicli
Orvrnan vkoylu"su olma memnuniyet-ormanin \V=0.282 P<0 05 Cok giiclii
sagladig1 en 6nemli fayda
Orman koyliisli olma memnuniyet-dogal V=0.271 P<0.05 Cok giiclii

kaynaklardan yeterince faydalanma
Orman teskilatiyla iliski - ORKOY

Ters yonlii orta

. vy =-0.100 P<0.05 N
caligmalarinin yeterli olmasi diizey
ORKOY calismalarinin yeterli olmasi- _ -
ORKOY projelerinin geliri artirma durumu V=0.503 P<0.05 ok gicli
ORKOY qesteg1nde stit 51g1rc11.1g}1.11n gelisme ® = 0.592 P<0.05 Cok giiglii
durumu-koy meralarinin yeterliligi
Ormanin sagladigi en 6nemli fayda- dogal \V=0.244 P<0.05 Giiglii

kaynaklardan yeterince faydalanma
®: Phi katsayis1 (2x2 boyutlu bir tablo oldugu i¢in); y:Gamma katsayisi; V: Cramer’in V katsayisi

arasinda ters yonlii ve orta diizey (y = -0.100, P<0.05); ORKOY ¢alismalarinin yeterli olmasi-ORKOY
projelerinin geliri artirma durumu arasinda c¢ok giiclii (V=0.503, P<0.05); ORKOY desteginde siit
sigirciliginin gelisme durumu-kdy meralarinin yeterliligi arasinda ¢ok giiglii (@ = 0.592, P<0.05);
ormanin sagladigi en onemli fayda-dogal kaynaklardan yeterince faydalanma sorularina verilen cevaplar
arasinda giiglii (V=0.244, P<0.05) iligkiler belirlenmistir.

TARTISMA VE SONUC

Temel gec¢im faaliyetleri konusunda benzer bulgulara ulasan Usta (2020)’ ye gore, Katilimcilarin %68°1
tarim ve hayvanciliktan elde edilen {irlinleri belirtirken, %28’ide ormancilik faaliyetlerinin gegim
kaynagi oldugunu ifade etmistir. Kilig (2012) galigmasinda katilimcilarin ¢ogunlugunun (%56.6)
ciftcilikle ugrastigini ifade etmistir. Ancak ormancilik faaliyetlerinin de haneler arasinda gelir kaynagi
olarak goriildiigli belirtilmistir. Soydan (2010) caligsmasinda katilime1 orman koyliilerinin %89 unun
tarimsal faaliyetlerle gecim sagladigini belirtmistir. Bu tespitlerin aksi bir bulguya ulasan Nazik (2017)
ise caligmasinda katilimeilarin %54’linlin temel ge¢im kaynaginin ormancilik faaliyetleri oldugunu
belirtmistir. Hayvanciligin da ormancilik faaliyetleri disinda %36°lik bir kesim tarafindan temel ge¢im
kaynagi olarak belirttigi de ifade edilmistir. Benzer bir tespitte bulunan Ozsan (2011), kdyliilerin temel
gecim faaliyetlerinin %40 ile ormancilik ve %39 ile de hayvancilik olarak gesitlendigini belirtmistir.
Onal (2010) katilimcilarin %38’inin hayvancilik ve %17’sinin de ormancilik faaliyetlerini temel gegim
kaynag1 olarak belirtmistir. Uzun (2010) ise ¢alismasinda daha farkli bir tespitte bulunmus ve temel
gecim kaynagi olarak katilimcilarin yarisindan fazlasinin (%52) emeklilik maasi ve isgilik ticreti (%29)
ile gecim sagladigini belirtmistir. Yazar ayrica tarim ve hayvancilik ve ormanciligin yan faaliyetler
olarak gecim kaynagi oldugunu da ifade etmistir.

Tarim arazisine sahip olma durumuyla ilgili olarak, Uzun (2010) katilimcilarin %98’inin tarim arazisine
sahip oldugunu belirtmistir. Buna karsilik, Nazik (2017)’nin ¢alisma bulgularindan biri ¢alisma
alanindaki koylerde tarim arazisinin yeterli olmadigi yoniindeki tespiti olmustur. Koéyliilerin kis
mevsiminde kdy disinda olmalarindan dolayr da zaten mevcut arazileriyle de ilgilenemedikleri
belirtilmistir. Benzer sekilde Ozsan (2011) galismasinda katilimcilarin %50’sinin kendine ait arazisi
oldugunu ve katilimcilarin %57’sinin de arazilerin yetersiz oldugu ve tarimsal faaaliyetle ugragan
koyliilerin ¢ogunun arazi yapisindaki bozuklugun da etkisiyle sadece tiiketim amaclh tarimsal
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faaliyetlerle ugrastigini ifade etmistir. Onal (2010) ise ¢aligmasinda katilimeilarin %90 dan fazlasinin
arazisi oldugunu ancak bu arazilerin kullanim seklinin farkli oldugu tespitini yapmustir.

Hayvan sahipligi konusunda calisma bulgulariyla benzer bir tespit Nazik (2017) tarafindan ortaya
konmustur. Buna gore, yazar ¢aligmasinda katilimcilarin %80 ninin kii¢iikbas/biiylikbas hayvan sahibi
oldugunu belirtmistir. Ozsan (2011) calismasinda calisma alanindaki halkin biiyiik cogunlugunun
kiictikbag/biiyiikbas hayvancilik (kiictikbas agirlikll) ile ugrastigini belirtmistir. Uzun (2010)’a gore
katilimcilarin %50’si biiylikbag hayvan sahipligi olmadigini, %96°s1 da kiiciikbas hayvan sahipliginin
s0z konusu olmadigini ifade etmistir.

Katilimcilarin kooperatif tiyeligi durumu ve bakis agilarina yonelik sorularin soruldugu ¢aligmalar da
mevcuttur. Bu calismalardan biri olan Usta (2020) calismasina katilanlarin yarisinin kooperatif iiyesi
oldugunu dile getirmistir. Ayn1 ¢alismada katilimcilarin %79’u da kooperatiflerin ekonomik agidan
koyliilere olumlu bir etkisinin olmadigini belirtmistir. Benzer sekilde Kili¢ (2012) galisma alanindaki
kdylerde kooperatiflesme olmadigini belirtmistir. Bunun temel nedeni olarak ise kdyliilerin ¢ok biiyiik
cogunlugunun (%94) kooperatiflesmenin herhangi bir fayda saglamayacagi diisiincesinde olmalari
gosterilmistir.

Katilimeilara ormanlarin sagladigi en 6nemli fayday: tespit etmek adina soruya verilen cevaplarla elde
edilen bulgulara yakin tespitlerde bulunan calismalardan birinde, Ak¢am (2019) calismasinda
katilimcilarin  ormanlarn en Onemli islevi olarak odun hammaddesi kaynagi olmasmi (%88)
gostermistir. Nazik (2017) ve Ozsan (2011) galismalarinda katilimcilarin ¢ogunlugunun (%40; %42)
ormandan en ¢ok faydalanma seklinin hayvan otlatma oldugunu tespit etmistir. Bu bulgularin aksine
Kilig (2012) ve Uzun (2010) calismalarinda koyliilerin ormani1 Oncelikli olarak is imkani olarak
gordiiklerini belirtmistir. Benzer bir tespit yapan Onal (2010)’1n ¢alismasinda katilimcilarm ormandan
sagladigi oncelikli faydalar sirasiyla %31 istihdam, %27 hayvan otlatma ve %25 ile de yapacak/yakacak
odun temini seklindedir.

Calismada hanesinde orman isiyle ugrasanlarin yok denecek kadar az oldugunun tespit edilmesine
karsilik Kili¢ (2012)’ye gore, katilimcilarin 9%52’si ormancilik faaliyetlerinin kendileri i¢in 6nemli bir
gelir kaynag1 oldugunu ifade etmistir. Ancak ayni ¢alismada ormancilik faaliyetleri igin 6denen birim
iicretlerin yeterli olmadigim belirtenlerin oran1 %77 olarak verilmistir.

Orman tegkilatiyla katilimc1 orman kdyliilerinin iligkilerinin soruldugu soruya verilen cevaplarla elde
edilen bulgularla benzerlik gosteren Onal (2010), ¢alismasinda katilimeilari %72 sinin teskilatla olan
iligkilerinin iyi oldugunu belirtmistir. Kili¢ (2012)’ye gore katilimcilarin %95 inin teskilatla iliskilerin
iyl oldugu tespit edilmistir. Ayn1 ¢alismada katilimcilarin ¢ogunlugu korunan alanlarin artmasinin
kendilerini olumlu etkileyecegi yoniinde (%62) goriis bildirmistir. Yazar bunun en O6nemli
nedenlerinden biri olarak ydrede heniiz korunan alan mevcut olmayist ve dolayisiyla da kdyliilerin
orman kaynaklarindan faydalanmalarinda herhangi bir kisitlamaya gidilmemis olmasini1 gostermistir.
Nazik (2017) ise ¢alismasinda orman isletmesinin kendilerine yapacak ve yakacak odun temin ettigini,
parayla satin alma durumunda ise fiyat1 pahali bulduklarim dile getirmistir. Yazar ayrica ¢alismasinda
orman isletmesinin orman koyliilerinin yarisindan fazlasina istihdam sagladigini da tespit etmistir.
Katilimcilarin teskilatla olan iliskilerini irdeleyen bir baska calismada Ozsan (2011)’de katilimcilarin
teskilatla olan iliskilerinde %51°lik kesimin sorun yasamadigini tespit etmistir.
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Calismada ORKQY faaliyetlerinin yeterliligi konusundaki tespitlerde katilimeilarin %43.6’smin kismen
cevabi verdigi buna yakin bir katilimc1 yiizdesinin de fikir beyan etmek istemedigi tespit edilmesine
karsihk farkli tespitlerde bulunan cesitli ¢alismalar da séz konusudur. Bunlardan Onal (2010)
calismasinda katilimeilarin %27’sinin ORKOY kredilerinden memnun oldugunu ve %15’inin de fikir
beyan etmediklerini tespit etmistir. Caligmasinda bu konuyla ilgili bulgulara ulasan Soydan (2010)’da
katilimcilarin %63’{iniin ORKOY faaliyetlerini yeterli buldugunu belirtmistir. Buna karsilik bunun aksi
bulgulara ulasan ¢aligmalar da olmustur. Kili¢ (2012) ¢alismasinda katilimcilarin %92’sinin, Tonyali
(2019) ise katilimeilarin %53 {iniin 0 zamana kadar herhangi bir ORKOY kredisinden faydalanmadigini
belirtmistir. Yine Kilig (2012)’gére, ORKOY faaliyetlerinin yeterli diizeyde olup/olmadigini $grenmek
icin sorulan soruya verilen cevaplarda katilimcilarin %92’si yetersiz olarak goriis bildirmistir. Benzer
bir tespitte bulunan Akcam (2019) ¢alismasina katilanlarin yaklasik %70’inin ORKOY tarafindan
gercgeklestirilen faaliyetlerin yetersiz oldugunu belirtmistir.

Sonug olarak; orman koylerinin sayisindaki artisa karsin orman koyliisii niifusunda bir azalma oldugu
goriilmektedir. Bu durumun &niine gegebilmek adina ORKOY tarafindan hem sosyal hem ekonomik
acidan verilen kredilerin daha da genislettirilerek ve gelistirilerek sunulmasi, orman kdylerinde
yasamlarini siirdiirmek durumunda olan insanlarin hayat kalitelerini artirmak suretiyle yerlesim
yerlerinde kalmasini saglamak bakimindan énem arz etmektedir. ORKOY projeleri ekonomik acidan
orman kdyliileri i¢in 6nemli bir unsurdur ve bu tiir projelerin artirilarak devam ettirilmesi orman
koyliileri tarafindan da beklenmektedir.
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Abstract

The aim of this study is to determine the plant species preferred by Apis mellifera L., which is a valuable genotype
in terms of vitality and high honey production. For this purpose, seven honey samples from Yigilca region in
Diizce (Turkey) were examined for pollen analysis. As a result of the pollen analysis on these samples, it was
determined that Yigilca local honeybee use pollen grains of 43 different taxa from 26 families. Six samples of
honey were unifloral (> 45% pollen of one taxon in sample) with four being unifloral for Rhododendron ponticum
L. and two for Castanea sativa Mill. One sample of honey was classified as multifloral with the percentages of
secondary and rare pollen groups. The honeys had contained 14 to 30 different types of pollen. The average number
of pollen types per honey was 21. The dominant groups of pollen grains were determined as Rhododendron
ponticum L. in 4 samples and Castanea sativa Mill. in 2 samples. Secondary pollen components were from 3 taxa:
Fagus orientalis Lipsky, Rhododendron ponticum L. and Quercus L. sp. Four pollen types occurred as ‘minor’
types and pollen grains of 37 taxa were in rare quantities. Asteraceae, Fabaceae, Fagaceae, Lamiaceae and
Rosaceae were the most represented families in honey samples.

Keywords: Castanea sativa, honeybee, honey, pollen, pollen analysis, Rhododendron ponticum, Yigilca region.

1. Introduction

Melissopalynology (pollen analysis in honey), which is one of the sub-branches of palynology, provides
information about the floristic origin of honey where it is produced (Sawyer 1981). Also, this analysis
determines the quality and classification of honey samples (Ozler 2015). The identification of unifloral
honeys is important for commercial and scientific interest (Silici and Gékgeoglu 2007). Honey obtained
from a single flower is defined as "monoflora" and honey consisting of mixed flowers is defined as
"polyflora” (Sorkun 2008). The first study about the pollen analysis of honey in Turkey was performed
by Qustrani in 1976 (Erdogan et al. 2006). Many studies about pollen spectrum of honeys were carried
out in the different regions of Turkey (Sorkun and Inceoglu 1984, Sorkun and Dogan 1995, Dogan and
Sorkun 2001, Kaya et al. 2005, Erdogan et al. 2006, Silici and Gokgeoglu 2007, Sorkun 2008, Ozler
2015, 2018, Sik et al. 2017, Altay et al. 2018).

The existence of the 'Y1gilca bee' genotype, which is unique to this region, is the most important reason
for choosing the "Yigilca Balkdy Honey Production Forest" as the study area. Considering the natural
flora of the region, rhododendron (Rhododendron ponticum L.), chestnut (Castanea sativa Mill.), clover
(Trifolium L. sp.), sage (Salvia L. sp.) are important and valuable plant taxa preferred by bees in honey
production. The high and valuable honey production power of the Yigilca bee has brought beekeeping
and honey production activities in this region, and thus beekeeping has been an important economic
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income for the local people. Gosterit et al. (2012) compared Yigilca bee with Anatolian and Caucasian
bees and they determined that Yigilca bee is a valuable bee genotype in terms of vitality and high honey
production, and it stores more honey than other genotypes. Kekegoglu (2007) indicated that the Yigilca
bee ecotype has characteristics that are exceedingly above the Turkey average in terms of tongue and
wing length, which are extremely determining morphological structures for honey bees. Kambur et al.
(2015) examined the chemical structure and pollen content of honey samples taken from the vicinity of
Yigilca district of Diizce province during the 2015 honey harvest season, and 10 honey samples were
analyzed and 3 samples were determined as monofloral and 7 samples were determined as multifloral
honey in this study. The dominant pollen families of monofloral honeys were Ericaceae (Rhododendron
ponticum L.) and Fagaceae. The secondary pollen families of multifloral honeys were determined as
Fabaceae, Fagaceae, Poaceae, Apiaceae and Asteraceae. Kambur et al. (2015) identified pollen grains
of honey samples according to the family level. However, the pollen spectrum of the honeys taken from
the same research area was revealed in the taxon level in this present study. Thus, this study aims to find
out the floral composition of Yigilca honey samples by identification and characterization of pollen
content in a detailed microscopic analysis.

2. Material and Method
2.1. Geographical status of the study area

Yigilca Balkdy Honey Production Forest, chosen as the study area, is located between 40°5624" -
40°56'43" north latitudes and 31°34'30"- 31°34'65" east longitudes. Yigilca district is bordered by
Zonguldak province in the north, Bolu province in the east and south, Diizce province in the west,
Akgakoca district in the northwest and Kaynagl district in the southwest (Figure 1). It has a generally
mountainous topography. The highest point of the study area is 1100 meters and the lowest point is 700
meters. The area is located within the boundaries of Kurtkayasi Forestry Operation Directorate, which
is affiliated to Y1gilca Forest Management Directorate, and is located around Cukurdren and Y ogunpelit
villages (Yilmaz et al. 2017).
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Figure 1: Location map of the study area (Google Maps).
2.2.  Flora of Yigilca Balkéy Honey Production Forest

The study area is located between the Euro-Siberian and the Mediterranean flora region. It is situated in
A3 square according to the grid system of Davis (1965). A total of 159 plants were collected during the
field studies between 2019-2020. As a result of the plant identification, a total of 137 taxa belonging to
46 families and 104 genera were determined. The distribution of plant taxa in the study area according
to phytogeographical regions was determined as 41,61% in Euro-Siberian, 0,73% in Irano-Turanian,
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3,65% in the Mediterranean, and 54,01% in those with a wide distribution or whose phytogeographical
region is unknown. The family with the most genera is Asteraceae with 15 genera and the family with
the most species is Asteraceae with 21 species. The largest genus is Cirsium with 5 taxa. Important
woody species of this forest were determined as Acer campestre L., Alnus glutinosa (L.) Geartner subsp.
glutinosa, Carpinus betulus L., Castanea sativa Miller, Cornus sanguinea L. subsp. australis
(C.A Mey.) Jav., Corylus avellana L. var. avellana, Crataegus monogyna Jacg. var. monogyna, Erica
arborea L., Euonymus latifolius (L.) Mill. subsp. latifolius, Fagus orientalis Lipsky, llex colchica
Pojark., Juglans regia L., Ligustrum vulgare L., Mespilus germanica L., Phillyrea latifolia L., Pinus
sylvestris L., Prunus spinosa L., Pyracantha coccinea Roemer., Pyrus elaeagnifolia Pall. subsp.
elaeagnifolia, Quercus cerris L. var. cerris, Quercus frainetto Ten, Quercus pubescens Willd.,
Rhododendron ponticum L., Rosa canina L., Rubus L. sp., Staphylea pinnata L. and Tilia tomentosa
Moench. (Yildirim et al. 2020).

2.3. Honey samples and reference slides
Seven samples of honey produced in the vicinity of Yigilca Balkoy Honey Production Forest taken from
different producers between May and August 2019 were brought to the Palynology Laboratory of
Forestry Faculty of Istanbul University-Cerrahpasa and pollen analyzes were made on these samples
(Table 1).

Table 1: Samples of Yigilca honeys and their botanical origin.

Honey samples Location Botanical origin
Y01 Diizce (Y1gilca) Rhododendron (Monofloral)
Y02 Diizce (Y1gilca) Rhododendron (Monofloral)
Y03 Diizce (Yigilca) Blossom (Multifloral)
Y04 Diizce (Y1gilca) Blossom (Multifloral)
Y05 Diizce (Y18ilca) Chestnut (Monofloral)
Y06 Diizce (Y1gilca) Rhododendron (Monofloral)
Y07 Diizce (Y18ilca) Blossom (Multifloral)

Collected plants in the field work were identified and stored in the herbarium of Diizce University
(DUOF). Reference slides of pollen grains from identified plants were made according to the method of
Louveaux (1970). Anthers were removed from flower buds of fresh and herbarium plants and the pollen
grains were concentrated using a drop of alcohol in the center of a glass slide. The grains were then
placed in glycerin jelly on glass slides and sealed with paraffin. These slides were included in the
reference slide collection at the Palynology Laboratory of Istanbul University-Cerrahpasa for later
comparison with the pollen types found in the honey samples.

2.4.  Extraction of honey sediment for microscopic analysis

The preparation of honey samples followed the standardized method of Louveaux (1970) and Sorkun
(2008). Ten gram of well homogenized honey was dissolved in 20 ml distilled water. The tubes were
kept in a 45 °C water bath for 10-15 minutes in order to dissolve the honey in water. The solution was
centrifuged at 3500 rpm (revolutions per minute) for 10 minutes and the decanted sediment was washed
with 5 to 10 ml of distilled water. Upper water phase was discarded and glycerol—gelatin mixture (1:1.5)
was added to the tubes. They were transferred to the slides, covered with coverslip and prepared for
microscopic analysis. Leica DM750 brand light microscope was used to make pollen analyzes and to
take photos of the pollen grains in the slides. Generally x40 and x100 objectives were used for the pollen
identification. Each preparation was scanned starting from the upper left corner and different pollen
types found in the slides were identified on the basis of family, genus and species with the aid of prepared
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reference collection and with the use of microphotographs and reference pollen atlases from the
literature (Woodhouse 1935, Erdtman 1952, Erdtman 1957, Faegri and iversen 1964, Aytug 1967,
Moore et al. 1991). The pollen types present in the honey samples were counted and classified according
to their percentages, as dominant pollen (more than 45% of the pollen grains counted), secondary pollen
(16% - 44%), minor pollen (3% - 15%), and rare pollen (less than 3%) (Louveaux 1970).

3. Results and Discussion

Seven samples produced in the vicinity of Yigilca Balkdy Honey Production Forest were analyzed in
this study (Table 1). Fourth-three pollen types from 26 families were recognized in the produced in the
during honey harvest periods from May to August, and definitions of dominant, secondary, minor and
rare pollen spectrum in honey samples were determined (Table 2).

Table 2: Taxa detected in honey samples and definitions of dominant (D), secondary (S), minor (M) and rare (R) pollen spectrum.

Families Taxa Honey Samples and Pollen Spectra
YOl Y02 Y03 Y04 Y05 Y06  YO7
Adoxaceae Sambucus ebulus L. R R R
Apiaceae R R R R R R
Arctium minus (Hill) Bernh. R R R R
Asteraceae Centaurea L. sp. R R R R R
Cirsium Mill. sp. R R R
Cota tinctoria var. pallida (DC.) Ozbek & Vural R
Betulaceae Alnus glutinosa (L.) Geartner subsp. glutinosa R R
Boraginaceae Echium vulgare L. R
Brassicaceae Rorippa sylvestris (L.) Besser R R R R R R
Campanulaceae Campanula L. sp. R R
Cupressaceae Cupressus L. sp. R R R
Ericaceae Rhododendron ponticum L. D D D S R D R
Euphorbiaceae Euphorbia L. sp. R
Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus R R R R
Trifolium L. sp. R R R R R R
Fabaceae Lotus corniculatus L. var. tenuifolius R R R R
Dorycnium graecum (L.) Ser. R R R
Medicago lupulina L. R
Galega officinalis L. R
Fagaceas Castanea_ Satin’:l M_iII. D M D
Fagus orientalis Lipsky S S S S R R R
Quercus L. sp. M M M M R M M
Gentianaceae Centaurium erythraea Rafn subsp. erythraea R
Geraniaceae Geranium L. sp. R R R R R R R
Iridaceae Iris sintenisii Janka R R
Lamiaceae Men_tha L. sp. R R
Salvia L. sp. R R
Stachys L. sp. R
Oleacea Ligustrum vulgare L. R R R R
Onagraceae Cir_cae_a lutetiana L. R R R
Epilobium L. sp. R
Pinaceae Pinus sylvestris L. var. hamata Steven R R R
Plantaginaceae Plantago L. sp. R R R R R
Poaceae Holcus lanatus L. R
Primulaceae Anagallis arvensis var. arvensis L. R
Ranunculaceae Ranunculus neapolitanus Ten. R R R
Agrimonia repens L. R R R R R R
Pyracantha coccinea M.Roem. R R R R R R
Rosaceae Crataegus L. sp. R R R R R R R
Rubus L. sp. R R R R M M
Rosa canina L. R M R
Potentilla L. sp. R R
Scrophulariaceae Verbascum blattaria L. R
Urticaceae Urtica dioica L. R

Rhododendron ponticum L. was dominant with the pollen percentage of 50.4 in Y01 (Table 3; Figure
2). Fagus orientalis Lipsky with the pollen percentage of 28.6 was determined as secondary and Quercus
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L. sp. with the pollen percentage of 10.6 was determined as minor. As a trace in Y01, Agrimonia repens
L., Apiaceae, Centaurea L. sp., Circaea lutetiana L., Cirsium Mill. sp., Crataegus L. sp., Dorycnium
graecum (L.) Ser., Geranium L. sp., Iris sintenisii Janka, Lotus corniculatus L. var. tenuifolius, Plantago
L. sp., Pyracantha coccinea M.Roem., Ranunculus neapolitanus Ten., Rorippa sylvestris (L.) Besser,
Rosa canina L., Rubus L. sp., Stachys L. sp. and Trifolium L. sp. were identified (Table 3; Figure 2).

In the honey sample of Y02, Rhododendron ponticum L. was dominant with the pollen percentage of
48.2 and Fagus orientalis Lipsky was secondary with the percentage of 35 (Table 3; Figure 2). Quercus
L. sp. with the pollen percentage of 6.4 was identified as minor. Trace pollen grains belong to Agrimonia
repens L., Apiaceae, Arctium minus (Hill) Bernh., Centaurea L. sp., Circaea lutetiana L., Crataegus L.
sp., Dorycnium graecum (L.) Ser., Geranium L. sp., Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus,
Mentha L. sp., Plantago L. sp., Pyracantha coccinea M.Roem., Ranunculus neapolitanus Ten., Rorippa
sylvestris (L.) Besser, Rubus sp. and Trifolium sp. in Y02 (Table 3; Figure 2).

Rhododendron ponticum L. was dominant with the pollen percentage of 47.3 in Y03 (Table 3; Figure
2). Fagus orientalis Lipsky with the pollen percentage of 27.3 was determined as secondary and Quercus
L. sp. with the pollen percentage of 10.6 was determined as minor. As a rare in Y03, Agrimonia repens
L., Campanula L. sp., Centaurea L. sp., Cirsium Mill. sp., Crataegus L. sp., Cupressus L. sp., Geranium
L. sp., Ligustrum vulgare L., Mentha L. sp., Pyracantha coccinea M.Roem., Rorippa sylvestris (L.)
Besser and Trifolium L. sp. were identified (Table 3; Figure 2).

In the honey sample of Y04; Fagus orientalis Lipsky and Rhododendron ponticum L. were secondary
with the percentage of 34.1 and 29 respectively (Table 3; Figure 2). Quercus sp. with the pollen
percentage of 15.2 was identified as minor. Trace pollen grains belong to Agrimonia repens L., Alnus
glutinosa (L.) Geartner subsp. glutinosa, Anagallis arvensis var. arvensis L., Apiaceae, Arctium minus
(Hill) Bernh., Centaurea L. sp., Circaea lutetiana L., Cirsium Mill. sp., Cota tinctoria var. pallida (DC.)
Ozbek & Vural, Crataegus L. sp., Geranium L. sp., Holcus lanatus L., Lathyrus laxiflorus (Desf.)
Kuntze subsp. laxiflorus, Ligustrum vulgare L., Lotus corniculatus L. var. tenuifolius, Pinus sylvestris
L. var. hamata Steven, Pyracantha coccinea M.Roem., Ranunculus neapolitanus Ten., Rorippa
sylvestris (L.) Besser, Rubus L. sp., Salvia L. sp., Sambucus ebulus L., Trifolium L. sp. and Verbascum
blattaria L. in Y04 (Table 3; Figure 2).

Castanea sativa Mill. was dominant with the pollen percentage of 91.5 in Y05 (Table 3; Figure 2). As
a trace, Alnus glutinosa (L.) Geartner subsp. glutinosa, Apiaceae, Crataegus L. sp., Cupressus L. sp.,
Fagus orientalis Lipsky, Geranium L. sp., Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus, Pinus
sylvestris L. var. hamata Steven, Plantago L. sp., Pyracantha coccinea M.Roem., Quercus L. sp.,
Rhododendron ponticum L. and Rubus L. sp. were determined in Y05 (Table 3; Figure 2).

Rhododendron ponticum L. was dominant with the pollen percentage of 58.9 in Y06 (Table 3; Figure
2). Rubus sp. (%11.3), Castanea sativa Mill. (%4.9), Rosa canina L. (%4.6) and Quercus L. sp. (%4)
were identified as minor. Rare pollen grains belong to Agrimonia repens L., Apiaceae, Arctium minus
(Hill) Bernh., Centaurea L. sp., Crataegus L. sp., Cupressus L. sp., Dorycnium graecum (L.) Ser.,
Echium vulgare L., Epilobium L. sp., Euphorbia L. sp., Fagus orientalis Lipsky, Galega officinalis L.,
Geranium L. sp., Iris sintenisii Janka, Ligustrum vulgare L., Lotus corniculatus L. var. tenuifolius,
Medicago lupulina L., Pinus sylvestris L. var. hamata Steven, Plantago L. sp., Rorippa sylvestris (L.)
Besser, Sambucus ebulus L., Trifolium L. sp. and Urtica dioica L. in Y06 (Table 3; Figure 2).
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Castanea sativa Mill. was dominant with the pollen percentage of 92.5 in Y07 (Table 3; Figure 2).
Quercus L. sp. with the pollen percentage of 8.8 and Rubus L. sp. with the pollen percentage of 3.1 were
identified as minor. As a rare in Y07, Agrimonia repens L., Apiaceae, Arctium minus (Hill) Bernh.,
Campanula L. sp., Centaurium erythraea Rafn subsp. erythraea, Crataegus L. sp., Fagus orientalis
Lipsky, Geranium L. sp., Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus, Ligustrum vulgare L.,
Lotus corniculatus L. var. tenuifolius, Plantago L. sp., Potentilla L. sp., Pyracantha coccinea M.Roem.,
Rhododendron ponticum L., Rorippa sylvestris (L.) Besser, Rosa canina L., Salvia L. sp. and Sambucus

ebulus L. were determined (Table 3; Figure 2).

Table 3: Pollen types in the honey samples (in percentages).

Sample
number

Dominant pollen
(>=45%)

Secondary pollen
(16-44%)

Minor pollen
(3-15%)

Rare pollen
(<3%)

Y01

Rhododendron ponticum
L. %50.4

Fagus orientalis Lipsky
%28.6

Quercus L. sp.
%10.6

Agrimonia repens L., Apiaceae, Centaurea L. sp., Circaea lutetiana L.,
Cirsium Mill. sp., Crataegus L. sp., Dorycnium graecum (L.) Ser.,
Geranium L. sp., Iris sintenisii Janka, Lotus corniculatus L. var.
tenuifolius, Plantago L. sp., Pyracantha coccinea M.Roem.,
Ranunculus neapolitanus Ten., Rorippa sylvestris (L.) Besser, Rosa
canina L., Rubus L. sp., Stachys L. sp., Trifolium L. sp.

Y02

Rhododendron ponticum
L. %48.2

Fagus orientalis Lipsky
%35

Quercus L. sp.
%6.4

Agrimonia repens L., Apiaceae, Arctium minus (Hill) Bernh.,
Centaurea L. sp., Circaea lutetiana L., Crataegus L. sp., Dorycnium
graecum (L.) Ser., Geranium L. sp., Lathyrus laxiflorus (Desf.) Kuntze
subsp. laxiflorus, Mentha L. sp. Plantago L. sp., Pyracantha coccinea
M.Roem., Ranunculus neapolitanus Ten., Rorippa sylvestris (L.)
Besser, Rubus L. sp., Trifolium L. sp.

Y03

Rhododendron ponticum
L. %47.3

Fagus orientalis Lipsky
%27.3

Quercus sp.
%10.6

Agrimonia repens L., Campanula L. sp., Centaurea L. sp., Cirsium
Mill. sp., Crataegus L. sp., Cupressus L. sp., Geranium L. sp.,
Ligustrum vulgare L., Mentha L. sp., Pyracantha coccinea M.Roem.,
Rorippa sylvestris (L.) Besser, Trifolium L. sp.

Y04

Fagus orientalis Lipsky
%34.1, Rhododendron
ponticum L. %29

Quercus L. sp.
%15.2

Agrimonia repens L., Alnus glutinosa (L.) Geartner subsp. glutinosa,
Anagallis arvensis var. arvensis L., Apiaceae, Arctium minus (Hill)
Bernh., Centaurea L. sp., Circaea lutetiana L., Cirsium Mill. sp., Cota
tinctoria var. pallida (DC.) Ozbek & Vural, Crataegus L. sp.,
Geranium L. sp., Holcus lanatus L. Lathyrus laxiflorus (Desf.) Kuntze
subsp. laxiflorus, Ligustrum vulgare L., Lotus corniculatus L. var.
tenuifolius, Pinus sylvestris L. var. hamata Steven, Pyracantha
coccinea M.Roem., Ranunculus neapolitanus Ten., Rorippa sylvestris
(L.) Besser, Rubus L. sp., Salvia L. sp., Sambucus ebulus L., Trifolium
L. sp., Verbascum blattaria L.

Y05

Castanea sativa Mill.
%91.5

Alnus glutinosa (L.) Geartner subsp. glutinosa, Apiaceae, Crataegus L.
sp., Cupressus L. sp., Fagus orientalis Lipsky, Geranium L. sp.,
Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus, Pinus sylvestris L.
var. hamata Steven, Plantago L. sp., Pyracantha coccinea M.Roem.,
Quercus L. sp., Rhododendron ponticum L., Rubus L. sp.

Y06

Rhododendron ponticum
L. %58.9

Castanea sativa
Mill. %4.9, Rosa
canina L. %4.6,
Quercus L. sp.
%4, Rubus L. sp.
%11.3

Agrimonia repens L., Apiaceae, Arctium minus (Hill) Bernh.,
Centaurea L. sp., Crataegus L. sp., Cupressus L. sp., Dorycnium
graecum (L.) Ser., Echium vulgare L., Epilobium L. sp., Euphorbia L.
sp., Fagus orientalis Lipsky, Galega officinalis L., Geranium L. sp.,
Iris sintenisii Janka, Ligustrum vulgare L., Lotus corniculatus L. var.
tenuifolius, Medicago lupulina L., Pinus sylvestris L. var. hamata
Steven, Plantago L. sp., Potentilla L. sp., Rorippa sylvestris (L.)
Besser, Sambucus ebulus L., Trifolium L. sp., Urtica dioica L.

Y07

Castanea sativa Mill.
%92.5

Quercus L. sp.
%8.8, Rubus L.
sp. %3.1

Agrimonia repens L., Apiaceae, Arctium minus (Hill) Bernh.,
Campanula L. sp., Centaurium erythraea Rafn subsp. erythraea,
Crataegus L. sp., Fagus orientalis Lipsky, Geranium L. sp., Lathyrus
laxiflorus (Desf.) Kuntze subsp. laxiflorus, Ligustrum vulgare L.
Lotus corniculatus L. var. tenuifolius, Plantago L. sp., Potentilla L. sp.,
Pyracantha coccinea M.Roem., Rhododendron ponticum L., Rorippa
sylvestris (L.) Besser, Rosa canina L., Salvia L. sp., Sambucus ebulus
L., Trifolium L. sp.
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Figure 2: Percentage diagrams of dominant, secondary, minor and trace pollens in honey samples.
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As a result of pollen analysis performed on 7 honey samples taken from the vicinity of Yigilca Balkdy
Honey Production Forest, the pollen list was obtained by taking images of the pollen species detected

Figure 3: Light microscope photographs of taxa identified in honey samples. Adoxaceae: 1, Sambucus ebulus L.;
Apiaceae: 2-3; Asteraceae: 4, Arctium minus (Hill) Bernh.; 5, Centaurea L. sp.; 6, Cirsium L. sp.; 7, Cota tinctoria
var. pallida (DC.) Ozbek & Vural; Betulaceae: 8, Alnus glutinosa subsp. glutinosa; Boraginaceae: 9, Echium
vulgare L.; Brassicaceae: 10, Rorippa sylvestris (L.) Besser; Campanulaceae: 11, Campanula L. sp.; Cupressaceae:
12, Cupressus L. sp.; Ericaceae: 13, Rhododendron ponticum L.; Euphorbiaceae: 14, Euphorbia L. sp.; Fabaceae:
15, Dorycnium graecum (L.) Ser.
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Figure 4: Light microscope photographs of taxa identified in honey samples. Fabaceae: 16, Galega officinalis L.;
17, Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus; 18, Lotus corniculatus L. var. tenuifolius L.; 19, Medicago
lupulina L.; 20, Trifolium L. sp.; Fagaceae: 21, Castanea sativa Mill.; 22, Fagus orientalis Lipsky; 23-24, Quercus
L. sp.; Gentianaceae: 81, Centaurium erythraea Rafn subsp. erythraea; Geraniaceae: 25, Geranium L. sp.;
Iridaceae: 26, Iris sintenisii Janka; Lamiaceae: 27, Mentha L. sp.; 28, Salvia L. sp.; 29, Stachys L. sp.; Oleaceae:
30, Ligustrum vulgare L.
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Figure 5: Light microscope photographs of taxa identified in honey samples. 31, Onagraceae: Circaea lutetiana
L.; 32, Epilobium L. sp.; 33, Pinaceae: Pinus sylvestris L. var. hamata Steven; Plantaginaceae: 34, Plantago L.
sp.; Poaceae: 35, Holcus lanatus L.; Primulaceae: 36, Anagallis arvensis var. arvensis L.; Ranunculaceae: 37,
Ranunculus neapolitanus Ten.; Rosaceae: 38, Agrimonia repens L.; 39, Crataegus L. sp.; 40, Potentilla L. sp.;
41, Pyracantha coccinea M.Roem.; 42, Rosa canina L.; 43, Rubus L. sp.; Scrophulariaceae: 44, Verbascum
blattaria L.; Urticaceae: 45, Urtica dioica L.

268



EJFS- Pollen analysis of honeys from Yigilca region (Diizce), Turkey-Yildirim et al. 2021

4, Conclusion

Pollen analysis was carried out on 7 honey samples produced in the vicinity of Yigilca Balkoy Honey
Production Forest. Pollen grains of Rhododendron ponticum L., Fagus orientalis Lipsky, Castanea
sativa Mill., Agrimonia repens L., Pyracantha coccinea M.Roem., Rosa canina L., Sambucus ebulus
L., Arctium minus (Hill) Bernh., Cota tinctoria var. pallida (DC.) Ozbek & Vural, Alnus glutinosa (L.)
Geartner subsp. glutinosa, Echium vulgare L., Rorippa sylvestris (L.) Besser, Dorychium graecum (L.)
Ser., Galega officinalis L., Lathyrus laxiflorus (Desf.) Kuntze subsp. laxiflorus, Lotus corniculatus L.
var. tenuifolius, Medicago lupulina L., Centaurium erythraea Rafn subsp. erythraea, Iris sintenisii
Janka, Ligustrum vulgare L., Circaea lutetiana L., Pinus sylvestris L. var. hamata Steven, Holcus
lanatus L., Anagallis arvensis var. arvensis L., Ranunculus neapolitanus Ten., Verbascum blattaria L.
and Urtica dioica L. were identified on the basis of 27 taxa. In addition, 15 pollen types belong to genus
level were detected in all honey samples, including Quercus L., Crataegus L., Potentilla L., Rubus L.,
Centaurea L., Cirsium Mill., Campanula L., Cupressus L., Euphorbia L., Trifolium L., Geranium L.,
Mentha L., Salvia L., Stachys L. and Plantago L. Quercus pollens identified in all honey samples belong
to the “Quercus cerris group” (Deciduous Quercus Group)”.

Of the 7 honey samples, Rhododendon ponticum L. pollen was determined 50.4% in Y01; 48.2% in
Y02; 47.3% in Y03 and 58.9% in Y06. The pollen percentage of Rhododendon ponticum L. is higher
than 45%, so these honeys can be named as “rhododendron honey”. Honey samples of Y01, Y02 and
Y06 correspond to the names taken from the manufacturers. However, no pollen percentage is specified
for Rhododendron honey in the Turkish Food Codex-Honey Notification (TOB 2020). The minimum
amount of Rhododendron pollen percentage data should be added to the honey statement in order for
the rhododendron honey to be fully identified.

Fagaceae family (Fagus orientalis Lipsky 34.1%; Quercus L. sp. 15.2%) was detected with the pollen
percentage of 49.3 in YO04. This honey sample taken as flower honey from the manufacturer, after this
analysis it can be called Fagaceae family honey.

Pollen grains of Castanea sativa Mill. were found as dominant at a rate of 91.5% in Y05 and 92.5% in
YO7. As stated in the Turkish Food Codex Honey Communiqué, Castanea sativa Mill. pollens must be
above 70% of the values obtained as a result of pollen analysis on honey samples (TOB 2020).
Therefore, since the pollen percentage of Castanea sativa Mill. was detected above 70% in these honey
samples, these two honeys (Y05 and Y07) should be called “Castanea honey” instead of “flower honey”.

In a study, pollen analyzes were also carried out in honey samples taken from Bolu province, which is
close to the Yigilca region. As a result, Rhododendron pollen grains were identified as dominant and
Erica pollen grains were secondary (Kaya et. al. 2005). It is seen that these results are similar to the
presented study. In another study, pollen analyzes were made in chestnut and mad honey samples taken
from Akgakoca and Yigilca districts. As a result of this analysis, Castanea sativa Mill. pollen was
determined as dominant in chestnut and mad honey samples and these samples were classified as
monofloral honey. In the mad honey samples, the important minor pollens were determined as
Rhododendron ponticum L. and Lysimachia verticillaris Spreng., and they were named as multifloral
honey because they also contained the pollen grains of the other five species (Giirdal and S6nmez 2021).

Plant species were determined in the Yigilca region according to the pollen analysis performed on honey
samples. The most preferred plant species by Yigilca bee were identified as Rhododendron ponticum

L., Castanea sativa Mill. and Fagus orientalis Lipsky, which were found as dominant and secondary in
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all honey samples. Six samples of honey were unifloral (>45% pollen of one taxon in sample) with four
being unifloral for Rhododendron ponticum L. and two for Castanea sativa Mill. One sample of honey
was classified as multifloral with the percentages of secondary and rare pollen groups. In addition, the
determination of the presence of pollen grains belonging to the melliferous plants of the region
contributed to the current and prospective flora studies and also created a pollen database for the future
pollen atlas studies of Diizce region.

Acknowledgments: This article was produced from the master thesis titled "Pollen Analysis of Yigilca Region
Honey and Melliferous Plants" and supported by the Scientific Research Projects Coordination Unit of Duzce
University under Grant [project number BAP-2019.02.02.1031].
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