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Bu caligmada, 1+0 yasl sahil ¢ami1 (Pinus pinaster Ait.) fidanlarina
artan dozlarda verilen humik maddelerin, fidanlarin gelisimleri, bes-
lenme durumlar1 ve toprak ozellikleri iizerine etkisi arastirilmigtir.
[zmit-Kerpe orijinli tohumlarin kullanildig1 arastirma {zmit Orman
Fidanliginda rastlant:1 parselleri deneme desenine gore ii¢ tekerriirlii
olarak yiiriitilmiistiir. Leonardit, metrekareye 30-60-100-150 g, leo-
narditten tiretilen sivi humik asit ve mineralli humik asit 30-60-100-
150 ml dozlarinda uygulanmistir. Leonardit serpilerek, humik asit ve
mineralli humik asit sulandirilarak topraktan verilmistir. Fidanlarin
morfolojik 6zelliklerini belirlemek i¢in fidan boyu (FB), kok bogazi
cap1 (KBC), giirbiizliik indisi (GI) ve Dickson kalite indeksi (DKI)
belirlenmis, veriler varyans analizi ve Duncan testi ile degerlendi-
rilmistir. Humik maddelerin kullanimiyla fidan boy ve cap degerleri
kontrole gore belirgin bir artis géstermistir. Fidanlarin gévde ve kok-
lerinde belirlenen besin element miktarlar1 (ppm) ve toprak ozellikle-
ri lizerine islemlerin etkisi farkli diizeylerde gerceklesmistir.

Anahtar kelimeler: Fidan boyu, kok bogazi ¢api, fidan kalitesi, besin
elementleri, toprak 6zellikleri, Pinus pinaster

Abstract

In this study, the effects of humic substances given in increasing doses
to 1+0-year-old maritime pine (Pinus pinaster Ait.) saplings on their
development, nutritional status, and soil properties were investigated.
The research, which used seeds originating from the Izmit-Kerpe,
was carried out in Izmit Forest Nursery using a randomized block
design with three replications. Leonardite was applied in doses of 30,
60, 100, and 150 grams per square meter, while liquid humic acid and
mineral humic acid derived from leonardite were applied in doses
of 30, 60, 100, and 150 milliliters. Humic acid and mineral humic
acid were diluted and applied to the soil, while leonardite was applied
by sprinkling. To determine the morphological characteristics of the
saplings, sapling height (SH), root collar diameter (RCD), robustness
index (RI), and Dickson quality index (DQI) were determined, and
the data were evaluated using analysis of variance and Duncan test.
The use of humic substances resulted in a significant increase in sap-
ling height and diameter compared to the control. The treatments had
varying effects on the nutrient element amounts (ppm) in the trunks
and roots of the saplings as well as on the soil properties.

Key words: Sapling size, root collar diameter, seedling quality, nutri-
ents, soil properties, Pinus pinaster
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1. Giris

Leonardit, yiliksek oranda humik asit, karbon,
makro ve mikro besin elementleri igeren komiir
diizeyine ulasmamis tamamen dogal organik bir
maddedir. Leonardit fosfor (P,O,) yoniinden yiik-
sek, potasyum (K) bakimindan fakir, kalsiyum
karbonat (CaCO,) igerikleri ¢ok yiiksek ve bitki
tarafindan alinabilecek mikro besin elementle-
rince (Fe, Mn, Cu ve Zn) zengindir. Koémiirlesme
siirecini tamamlamamis oksidasyon sartlarina ma-
ruz kalmis linyit olan leonarditi tanimlamak icin
kullanilan en belirgin 6zellik humik asit oranidir.
Leonardit, icerdigi humik ve fulvik asitlerle topra-
gin kimyasal ve fiziksel dzelliklerini iyilestirerek,
bitkilerin besin maddeleri alimini arttirmaktadir
(Engin ve Cocen, 2012).

Humik asitler vasitasiyla bitkilere ve topraga ge-
rekli olan besinler iletilir. Leonarditin humik asit
icerigi %35-85 arasinda, nem orani %25-40 ara-
sinda, yogunlugu 0,75-0,85 g/cm® ve pH araligi
3-5 arasinda degismektedir. Leonardit potasyum
hidroksit ile reaktorlerde kimyasal isleme soku-
larak ham sivi humik asit elde edilir. Leonardit
ozellikle Tiirkiye gibi topraklar1 kire¢ce zengin
ortamlarda sagladig1 organik asitlerle, bitki besin
maddelerinin alimini arttirmaktadir. Bagka bir ifa-
deyle, topraklarimizda yillardir yanlis giibreleme
sonucu birikmis olan fosfor ve potasyum gibi be-
sin elementlerini ¢ozerek bu besin elementlerinin
alimini saglamaktadir. Leonardit yiiksek su tutma
kapasitesi nedeniyle, sulama suyunun topraktan
hemen uzaklagmasini engelleyerek diisiik su tiike-
timini saglamaktadir. Ulkemiz ¢ok onemli linyit
yataklarina sahiptir. Leonardit de linyitin st taba-
kalarinda bulunan okside olmus hali oldugundan,
iilkemizdeki tiim linyit yataklar1 ayn1 zamanda po-
tansiyel bir leonardit kaynagidir. Tarim ve Orman
Bakanliginin (TOB) leonarditlerin toprak diizenle-
yici olarak kullanilabilmesi i¢in belirlemis oldugu
humik asit miktar1 kat1 leonarditte (humik + ful-
vik) en az %40, stvida (humik + fulvik) %12’ dir.
Yapilan arastirmalar {ilkemizdeki disiik kalorili
linyitlerin organomineral giibre eldesi i¢in iyi bir
hammadde kaynagi olabilecegini géstermektedir
(Sengiiler, 2015).

Kimya, biyoloji, gida, ¢cevre ve saglik gibi farkli di-
siplinlerde humik madde iizerine ciddi ¢aligmalar
yapilmaktadir. Ormancilikta ise humik maddelerin
kullanimiyla daha boylu ve kaliteli fidanlarin ye-
tistirilmesi saglanarak, agaglandirma ve suni geng-
lestirme ¢aligmalarinin basarilari arttirilabilir.

Agaclandirmanin hangi amagla yapilacagi, yetis-
me ortami dzelliklerine uygun agag tiirii se¢imi ve
agacglandirmada kullanilacak fidanin kaliteli olma-
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st onemli konulardir. Yapilan ¢aligmalarla, sahil ¢a-
minin endiistriyel agaclandirmalarda yaygin sekil-
de kullanilabilecegi belirlenmistir. Sahil ¢aminin
Korsika orijinleri; hizli biiylimesi, diizgiin gévde
yapmasi ve kar zararlarina kars1 gosterdigi muka-
vemeti nedeniyle secilmistir (Tungtaner ve ark.,
1985). Agaglandirmalarda kullanilmak {izere, Or-
man Genel Midiirligii'niin (OGM) fidanliklarinda
tiretilmeye baslanmistir. Sahil ¢cami genellikle al-
cak bolgelerde ve sahillerde yetismektedir. Yiiksek
rakimlara ancak sicak bolgelerde ¢ikabilmektedir.
Miilga Agacglandirma ve Erozyon Kontrol Ge-
nel Midirligii (AGM) verilerine gore sahil ¢ami
agaclandirmalar1 yogun olarak Bati Karadeniz Bo-
liimii’nde ve Marmara Bolgesi'nde bulunmaktadir.
Mersin, Mugla, [zmir, Adana ve Artvin illerinde
de sahil cami agaclandirmalar1 yapilmaistir.

Agaclandirma caligsmalarinda bagar1 kiiltiir baki-
m1 siiresinin miimkiin oldugunca kisaltilmasiyla
saglanabilir. Kiiltiir bakim siiresinde ise dikilen
fidanlarin yasama orani ve kiiltiiriin siklik ¢cagina
ulasabilme stiresi onemlidir. Siklik ¢agina gelmek,
fidanin gelisimine, 6zellikle ¢ap ve boy artimina
baglidir ve bu durum kaliteli fidan kullaniminin
o6nemini arttirmistir (Yahyaoglu ve Geng, 2007).

Fidan iiretiminde, fidanlarin ¢ap ve boy gelisim-
lerini arttirmak amaciyla bir¢ok Onislem uygu-
lamalar1 (Ayranci ve Oner, 2019; Dénmez, 2018;
Kuzugiidenli, 2020; Urgeng, 1998) ve giibreleme
caligsmalar1 yapilmistir. Bu arastirmada ise leonar-
dit ve leonarditten elde edilen humik asitler kul-
lanilarak sahil ¢am1 fidanlarinin gelisimleri, kok
ve govdelerindeki besin elementleri ile yetistikleri
topraklarin 6zellikleri incelenmistir.

2. Materyal ve Yontem
2.1. Materyal

Arastirmada; Izmit Orman Fidanhigrnda, Izmit-
Kerpe orijinli tohumdan yetistirilmis, 1+0 yasl
ciplak kokli sahil ¢ami fidanlari kullanilmistir.
Humik madde olarak {iiretici firmadan alinan le-
onardit (0-3 mm boyutlarinda 6giitiilmiis toz),
leonarditten elde edilmis humik asit (Ant hiimix
liquide) ve mineralli humik asit (Aclive Hum) kul-
lanilmis olup kimyasal 6zellikleri Tablo 1’de veril-
mistir.

2.2. Arastirma alaninin tanitimi

[zmit Orman Fidanlig1; sehir merkezine uzaklig
3 km, Paylar ovas1 mevkiinde, 40° 46 kuzey enle-
mi, 29° 54" dogu boylami arasinda yer almaktadir.
Fidanligin denizden yiiksekligi 6 metredir. Akde-
niz iklim (Emberger (Akman, 1990) prensiplerine



Tablo 1. Humik maddelerin kimyasal 6zellikleri
Table 1. Chemical properties of the humic substances

Organik madde Humik+fulvikAsit K Ca Mg Na
Humik Madde pH
% % ppm  ppm ppm ppm
Leonardit 3,91 41 52 53 6162 497 160
Humik asit 9,64 5 12 112 3494 106 36
Mineralli humik asit 9,60 5,2 11,5 136 3158 107 35

gore) siniflandirmasina gore, deneme alaninin, ya-
gisli-serin biyoiklim sinifinda oldugu belirlenmis-
tir. Arastirmanin yapildigi 2017-2019 dénemine ait
Kocaeli-Izmit Meteoroloji Istasyonu’nun verilerine
gore (MGM, 2019) yillik ortalama sicaklik 15,63°C
ve yillik ortalama yagis miktar1 845,6 mm’dir.

Fidanlarin yetistirildigi topraklar hafif alkali, tuz-

suz, az kiregli, organik madde seviyeleri tekstiirleri
ile iligkilendirildiginde yiiksektir. Toprak biinyesi
“killi balgik™ tiirindedir. Besin elementlerinden
magnezyum, azot ve sodyum miktarlar1 orta se-
viyede, fosfor ve kalsiyum ise yiiksektir. Deneme
alaninin toprak 6zellikleri bu ¢alisma ile belirlene-
rek Tablo 2’ de verilmistir.

Tablo 2. Fidanlarin yetistirildigi deneme alaninin toprak ozellikleri
Table 2. Soil characteristics of the trial area where the saplings were grown

Toprak EC Kire¢ Organik madde P N Ca K Na Mg
Tird mS/cm % % (ppm) (%)  (ppm)  (ppm) (ppm) (ppm)
Killi balgik 7,47 0,6 2,04 2,87 19,62 0,14 7302,7 156,33 44,26 197,06

2.3. Deneme alaninda uygulanan islemler

Deneme, rastlant1 parselleri deneme desenine gore
ti¢ tekerriirli olarak kurulmustur. Yastiklarin her
biri 13’e boliinmis, sonra birer metrekarelik (m?)
bolmelere ayrilmis ve bunlara 13 islem rastgele
dagitilmistir. Sahil ¢aminin tohumlar: yastiklara
24 Subat 2017 tarihinde ekilmistir. Leonardit ser-
pilerek, humik asit ve mineralli humik asit sulan-
dirilarak topraktan verilmistir. Stvi haldeki humik
asit ve mineralli humik asit; bir buguk litrelik (1,5
L) plastik sigelere 30 ml, 60 ml, 100 ml ve 150 ml
konulup lizeri suyla tamamlanmis, her sise siiz-
gecli kovalara bosaltilip yastiklardaki birer m?’ye
(IxIm) dokiilmiistiir. Yapilan islemler ve dozlari
Tablo 3’ te verilmistir. Toz halindeki leonardit mart
ve eyliil aylarinda, leonarditten elde edilen humik
asit ile mineralli humik asit ise nisan ve haziran
aylarinda verilmistir. Kontrol parsellerinde humik
madde uygulanmamistir. Fidanlar yagmurlama su-
lama ile sulanmistir. Bu sularin kalitesi C,S, olup
orta tuzlu diisiikk sodyumlu su sinifindadir. Fidan-
lar 140 yasina geldiginde her islem parselinden 30
adet olmak iizere toplam 390 adet fidan sokiilmiis-
tiir. Fidanlar sokiliirken ayni zamanda 13 islem
parselinden toprak 6rnekleri de alinmistir.
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Tablo 3. Deneme alanina uygulanan islemler
Table 3. Procedures applied to the trial area

Islemler Doz
g/m?
Leonardit (L30) 30
Leonardit (L60) 60
Leonardit (L100) 100
Leonardit (L150) 150
ml/ m?
Humik asit (HA30) 30
Humik asit (HA60) 60
Humik asit (HA100) 100
Humik asit (HA150) 150
Mineralli humik asit (MHA30) 30
Mineralli humik asit (MHAG60) 60
Mineralli humik asit (MHA100) 100
Mineralli humik asit (MHA150) 150
Kontrol (K) 0

2.4. Laboratuvarda yapilan islemler

Topraktan sokiilen fidanlar, Kavak ve Hizli Geli-
sen Orman Agaglar1 Arastirma Enstitiisii laboratu-
varina tasinmis ve tizerlerindeki topraklar temiz-
lenmistir. Fidanlarin boylar1 (FB, cm) cetvelle, kok
bogazi caplar1 (KBC, mm) ise 0,1 mm hassasiye-
tindeki kumpas yardimiyla o6l¢iilmiistiir. Fidanlar
kok bogazlarindan kesilerek iki pargaya ayrilmis-
tir. Govde (GYA, g) ve kok (KYA, g) yas agirliklari
hassas teraziler yardimiyla tartilmistir. Fidanlar



kok ve govde olarak kurutma firinina yerlestiril-
mis, 65°C’de sabit agirliga ulasincaya kadar (yak-
lasik 24 saat) kurutulduktan sonra gévde (GKA, g)
ve kok (KKA, g) kuru agirliklari 6l¢iilmiistiir. Elde
edilen verilerden yararlanilarak,

Katlilik (K) = GKA / KKA (Thompson, 1985),

Giirbiizliik Indisi (GI) = FB (mm) / KBC (mm) (Ap-
holo ve Rikala, 2003)

Fidan kuru agirligi (FKA) = GKA (g)+ KKA (g)

Dickson Kalite Indeksi (DKI) = FKA / (GI+K)
(Dickson ve ark., 1960) degerleri hesaplanmistir.

Fidanlarin kok ve goévdeleri kurutulduktan sonra
ogiitiilerek, fidan kok ve gévdede K, Na, Ca ve Mg mik-
tarlart AAS Metodu ile tayin edilmistir (Kacar, 1993).

Alinan toprak orneklerinde; toprak tekstiirii, %
kireg, elektriksel iletkenlik (EC, mS/cm), toprak
reaksiyonu (pH), % organik madde (OM), % azot
(N), sodyum (Na, ppm), potasyum (K, ppm), fosfor
(P, ppm), kalsiyum (Ca, ppm) ve magnezyum (Mg,
ppm) analizleri yapilmistir.

Toprak tekstiirii Bouyoucos (Bouyoucos, 1962)
hidrometre yontemiyle, toprak reaksiyonu (pH)
v/5v toprak/su ¢ozeltisinde elektrometrik metotla
(TS ISO 10390, 2013), elektriksel iletkenlik (EC)
m/5v toprak/su ¢ozeltisinde elektrometrik metotla
(TS ISO 11265, 1996), % organik madde Walkley-
Black yas yakma metoduyla (TS 8336, 1990), %
kire¢ Scheibler kalsimetresi (TS 8335 ISO 10693,
1996) ile, % azot (N) Kjeldahl Metoduyla, fosfor
(P) toprak orneklerinin kire¢ miktarlar1 belirlen-
dikten sonra, kirecli topraklarda Olsen ve ark. Me-
todu (TS 8340/Nisan 1990) ile, asitli topraklarda
Bray ve Kurtz Nol metodu (TS 8338, 1990) ile, Ca,
Mg, K ve Na ise amonyum asetat ¢dzeltisiyle elde
edilen yikama siiziintiisiinde Atomik absorbsiyon
cihazi ile tayin edilmistir.

2.5. Degerlendirme yontemleri

Verilere dnce Normalite testi yapilmis, daha sonra
Varyans analizi yapilarak, onemli ¢ikan sonuglarin
ortalamalar1 Duncan ¢oklu karsilastirma testleri
ile karsilastirilmistir. Verilerin analizinde SPSS
v.22.0 program1 kullanilmistir.

3. Bulgular
3.1. Humik maddelerin fidan gelisimine etkileri

Humik maddelerin sahil ¢ami fidanlarina uygu-
lanmasi sonucunda fidan boyu, kok bogazi capi,
giirbiizliik indisi ve Dickson kalite indeksi degerle-
rinde 6nemli farkliliklar belirlenmis ve farkliliklar
Duncan testi ile karsilagtirilmistir (Tablo 4). Buna
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gore fidan boyu degerleri HA100 isleminde 34,44
cm ile en yiiksek, kontrol bolimiindeki fidanlarin
ortalama boylari ise 19,78 cm ile en diistiktiir (Sekil
1). Kok bogazi ¢aplar1 L100 isleminde 2,64 mm ile
en yiiksek, HA150 islemi ise 1,22 mm ile en dii-
siik degeri gostermistir. Kontrol, HA100 ve HA150
iglemlerinin uygulandig: fidanlar diger islemlere
gore daha diisiik capa sahiptir (Sekil 2).

Giirbiizlik indisi en yiiksek 294,44 ile HA100
isleminde, en diisiik ise 104,72 ile L60 isleminde
goriilmiistiir. Fidan kalite indeksi L60 isleminde
0,043 ile en yiiksek degeri gostermistir. TS 2265/
Subat 1988 igne yaprakli fidanlar standardina gére;
1+0 yash sahil gam1 FB > 12 cm ve KBC > 2 mm
ise I. Sinif, 10 <FB <12 cm ve KBC > 2 mm ise II.
Sinif olarak, FB < 10 cm ve KBC < 2 mm ise stan-
dart dist olarak belirtilmistir. Buna gore HA100,
HAI150 ve kontrol isleminin uygulandig: fidanlar
FB bakimindan yeterli olmasina ragmen KBC ba-
kimindan yeterli gelismeyi saglayamadiklari i¢in
standart dis1 fidan sinifinda, diger islemlerin uy-
gulandigi fidanlar ise I. sinifta yer almislardir.

3.2. Humik maddelerin fidanlarin beslenme
durumlarina etkileri

Humik maddelerin sahil ¢gami fidanlarina uygulan-
mast sonucu fidan gévde ve koklerinde Ca, K, Mg
ve Na konsantrasyonlarinda énemli farkliliklar be-
lirlenmis ve farkliliklar Duncan testi ile karsilasti-
rilmigtir (Tablo 5). Buna gore fidan gévdelerindeki
Cadegerleri, kontrol islemine gére mineralli humik
asidin yiiksek dozlart ve HA100 islemi hari¢ diger
tiim uygulamalarda azalmis ve MHA100 isleminde
10424 ppm ile en yiiksek degeri gostermistir. Kok-
lerde ise Ca degerleri istatistiksel farklilik olus-
turmamistir. K degerleri gévdede mineralli humik
asidin tiim dozlarinda artmus, diger uygulamalarda
kontrole gore fazla bir artis gostermemis, kokte
kullanilan tim humik maddelerle ise azalmistir.
Mg degerleri govdede L30 islemi hari¢ diger hu-
mik madde uygulamalarryla artig gosterirken kokte
HAI150 isleminde ¢ok az artig belirlenmis diger is-
lemlerde ise azalma gostermistir. Na degerlerinde
HA150 islemi hem gdovdede hem kdokte kontrole
kryasla belirgin bir artig gostermistir. Fidan kokle-
rinde ise Ca harig diger besin elementleri gévdeden
daha yiiksek bulunmustur.

3.3. Humik maddelerin fidanlarin yetistirildigi
toprak ozelliklerine etkileri

Verilen humik maddelerin sahil ¢am1 topraklari-
nin bazi 6zellikleri tizerine etkilerini belirlemek
amaciyla yapilan istatistik analizlerde farkliliklar
belirlenmistir (Tablo 6).



Tablo 4. Humik maddelerin fidanlarin gelisimlerindeki etkisine ait farkliliklar
Table 4. Differences in the effects of humic substances on the development of saplings

Islemler FB (cm) KBC (mm) Gi DK

K 19,78 g 1,74 cde 114,97 ¢ 0,019 ab
L30 29,67 be 2,17 abc 145,23 be 0,017 b
L60 25,33 de 2,60 ab 104,72 ¢ 0,043 a
L100 28,28 bed 2,64 a 117,27 ¢ 0,028 ab
L150 31,11 ab 2,60 ab 127,03 ¢ 0,022 ab
HA30 31,22 ab 2,26 abc 144,13 be 0,027 ab
HA60 26,22 cde 2,30 abc 124,28 ¢ 0,026 ab
HA100 34,44 a 1,43 de 294,44 a 0,007 b
HAI50 20,67 fg 1,22 ¢ 193,03 b 0,007 b
MHA30 24,11 ef 2,12 abed 118,62 ¢ 0,020 ab
MHAG60 33,89a 2,38 abc 153,81bc 0,021 ab
MHA100 27,11 cde 2,00 abed 139,73 be 0,015b
MHA150 28,33 bed 2,25 abc 132,16 ¢ 0,023 ab
F 11,06 2,51 5,82 3,11

keskesk * skskok eskesk

P

FB: Fidanin boyu (cm), KBC: Kok bogazi ¢apt (mm), GI: Giirbiizliik indisi, DKI: Kalite indeksi,
F: Varyans analizi test istatistigi, p: Onem diizeyi, ns: Onemsiz , *p<0,05; **p<0,01 ve ***p<0,001
satirlardaki ayni harfler aralarinda fark bulunmayan homojen gruplar1 gostermektedir.
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Figure 1. Effects of applications on SH (sapling height)
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Sekil 2. Uygulamalarin KBC iizerine etkileri
Figure 2. Effects of applications on RCD (root collar diameter)
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Tablo 5. Humik maddelerin besin elementleri konsantrasyonlarina etkisine ait farkliliklar
Table 5. Differences in the effects of humic substances on nutrient concentrations

Govde Kok

islemler Ca K Mg Na Ca K Mg Na

(ppm) (ppm)  (ppm) (ppm) (ppm)  (ppm) (ppm) (ppm)
Kontrol 8170 be 4260 c 1253 de 367 cde 3965 a 7708 a 1845 ab 699 ab
L30 5975 ef 3828 ¢ 1146 ¢ 296 de 3956a 6980 b 1617bcd 530 be
L60 5390 £ 3393¢ 1459 de 265 de 3497a  5951b 1573 cd 453 be
L100 7908 bed  3268c  1385de 216 ¢ 4219a  7346b 1793 abc  435bc
L150 6155 ef 5951b  1493cd  343cde  4501a  7080Db 1810 abc 498 be
HA30 7263 cdef 4686c¢  1397de  354cde  4056a  5306b 1608 bcd 496 be
HA60 7833 bcd  3988c 1706 abc 307 de 3839a  5317b 1605 bcd 483 be
HA100 8321 be 4548 ¢ 1509 cd 279 de 3660 a 5091 b 1408 de 296 ¢
HA150 6854 def  4393c¢ 1619 bc 630 a 4882a  5124b 1891 a 820 a
MHA30 5430 f 7384a 1464cd 496abc  38lla  6262b 1399 de 432 be
MHAG60 7748 bede  7318a 1712 ab 554 ab 3178 a 5648 b 1186 ¢ 431 be
MHA100 10424a 7960 a 1798 a 576 ab 4385a  5273b 1256 ¢ 488 be
MHA150 9049 b 7859a 1746ab  426bcd  4231a  5080b 1312 ¢ 348 ¢
F 4,6 2,69 13,62 6,63 0,83 23,37 2,74 4,87
p * * sfeskek ek ns ek * sfeskesk

F: Varyans analizi test istatistigi, p: Onem diizeyi, ns: Onemsiz, *p<0,05; ¥*p<0,01 ve **p<0,001 satirlardaki ayn1

harfler aralarinda fark bulunmayan homojen gruplar1 gostermektedir.

Tablo 6. Humik maddelerin sahil ¢ami topraklarinin 6zelliklerine etkisine ait farkliliklar
Table 6. Differences in the effects of humic substances on the properties of maritime pine soils

. EC Kireg OM N P Ca K Mg Na
Islemler pH
(mS/cm) % % % (ppm)  (ppm) (ppm)  (ppm) (ppm)

Kontrol 748 b 0,60 ab 2,04 ¢ 2,87 a 0,14a 20a 7303 a 156 a 197b 44a
L30 7,8la 0,51 ab 1,63 ¢ 2,83 a 0,13ab 19a  7087ab 118 bed 250a 42a
L60 7,75a 0,84a 2,10 ¢ 2,78 a 0,13ab 22a  7140ab  122bcd 250a 42a
L100 7,60a 0,40 ab 2,88 be 2,58 a 0,13ab 20a 6694 cd 99d 245ab 4l a
L150 7,62a 0,67 ab 3,56a 2,09 a 0,12ab 22a  6688cd 127abcd 247a 42a
HA30 787a 030D 2,18 ¢ 2,60 a 0,13ab 20a  6880bcd 127abcd 221b 44a
HA60 7,65a 0,71 ab 3,33 ab 2,28 a 0,11b 20a  6592d 116 becd 192b 43 a
HA100 755a 0,86a 1,96 ¢ 2,71 a 0,13ab 2la 6914 be 142 abc 193b 43 a
HA150 762a 022D 3,20 ab 2,38 a 0,13ab 20a 6745cd 110cd 192b 43 a
MHA30 743b 0,44 ab 2,86 be 2,77 a 0,13ab 2la 6691 cd 117bed 192b 43 a
MHAG60 741b 0,270 2,07¢ 2,81a 0,04a 19a  7068ab 140abc 191b 43a
MHAI100 730b 0,55ab 3,14 ab 2,59 a 0,]4a 20a 6842bcd 150ab 195b 42a
MHAI150 7,51b 0,44 ab 2,90 b 23la 0,13ab 20a 6911 be 127abcd 193b 42a
F 18,55 2,36 26,55 1,16 4,65 2,08 33 3,88 10,63 0,57
p sksksk * skksk ns % ns kk skkok skskk ns

F: Varyans analizi test istatistigi, p: Onem diizeyi, ns: Onemsiz, , *p<0,05; **p<0,01 ve ***p<0, 001
satirlardaki ayni harfler aralarinda fark bulunmayan homojen gruplari géstermektedir.

Buna gore humik maddelerin toprak pH’ s1
iizerinde etkisi istatistiksel olarak (p<0,001) 6nem-
li bulunmustur. Leonardit ve humik asit uygula-
malarinin tiim dozlarinda pH degerleri kontrol
islemine gore (7,48) artarken mineralli humik asit
uygulamalarinda ise azalmistir. pH degeri HA30
isleminde 7,87 ile en yiiksek, MHA100 isleminde

ise 7,30 ile en diistiktiir.

HumikmaddelerinuygulanmasiylaEC degerlerinde
(p<0,05) onemli farkliliklar belirlenmistir. Topraga
artan dozlarda humik madde uygulanmasiyla EC
degerlerinde diizensiz degisimler meydana gelmis,
ama humik maddeler diisiik tuz igerigine sahip ol-
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duklar1 i¢in islemler tuzluluk diizeylerini énemli
Ol¢iide etkilememistir. Mineralli humik asit islem-
lerinin tiimiindeki degerlerde diisiis belirlenmis-
tir. HA100 islemi en yiiksek degeri 0,86 mS/cm,
HAI150 islemi ise 0,22 mS/cm ile en diigiik degeri
gostermistir.

Topragin kireg igerigine humik maddelerin etkisi is-
tatistiksel olarak (p<0,001) 6nemli bulunmustur. Hu-
mik maddelerin uygulanmasiyla kire¢ degerlerinde
diizensiz degisimler meydana gelmis, ancak kontrol
islemine gore belirgin bir fark gézlenmemistir.

Organik madde icerigi kontrol ile karsilastirilinca
benzer degerler gostermistir ve islemler arasinda
istatistiksel olarak onemli bir fark gézlenmemis-
tir. Bu da humik maddeleri uygulamanin organik
madde miktarini 6nemli 6lclide degistirmedigini
gostermektedir. Humik maddelerin uygulanma-
styla topragin azot miktarlarinda (p<0,05) dnemli
farkliliklar belirlenmistir. Kontrol boliimiiniin azot
miktarlar;, humik madde verilen topraklardan
daha ytiksek degerler gostermistir. Humik madde-
ler ise azot miktarinda etkili olmamuistir.

Topraklarin fosfor igeriklerinde humik maddeler
istatistiksel fark olusturmamis ve islemler kontrolle
benzer degerleri gostermislerdir.

Humik maddeleri uygulamakla topragin sodyum
degeri hari¢ besin maddelerinin miktarlarinda
anlaml farkliliklar gézlenmistir. En yiiksek kalsi-
yum (7303 ppm) ve potasyum (156 ppm) miktar-
lar1 kontrol boliimii topraklarinda belirlenmistir.
Humik maddelerin, topraklarin kalsiyum ve potas-
yum miktarlarin1 diigiirdiigii goriilmustiir. Mag-
nezyum miktarlarinda ise leonarditin tiim islem-
lerinde artig gézlenirken, diger islemlerde kontrole
gore diisiis gdzlenmistir.

4. Tartisma ve Sonug¢

Calismada humik maddelerin fidan morfolojik
ozelliklerine etkisi incelenmis ve elde edilen bul-
gulara gore sahil gam1 fidan boylari, HA100 isle-
minde en yiiksek boya ulasmis ve kontrole gore
%74 artis belirlenmis; en yliksek boy degeri 34,44
cm ve en diigiik boy degeri kontrol isleminde 19,78
cm bulunmustur. Kok bogazi caplarinda ise kon-
trole gore %51 artis L100 isleminde ¢ikmis; en
yuksek deger 2,64 mm ve en diisiik deger 1,22
mm’dir. Konu ile ilgili olarak Celer (2013), 1+0 ve
2+0 yasli ¢iplak koklii sarigam (Pinus sylvestris) ve
Anadolu karagami (Pinus nigra subsp. pallasiana)
fidanlarina leonardit fosfor karisimi uyguladigi ca-
lismasinda; kontrol igslemine gore 1+0 yasli Anado-
lu karagam1 fidanlarinin fidan boyunda %13, kok
bogazi ¢apinda %18 ve sarigam fidanlarinin kok
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bogazi ¢apinda ise %85 artig tespit etmistir.

TSE 2265/Subat 1988 Igne yaprakli fidan kalite s1-
niflandirmasina gore 1+0 yaslh fidanlar i¢in FB >
12 cm ve KBC >2 mm ise I. Sinif, 10<FB <12 cm
ve KBC > 2 mm ise II. Sinif olarak, FB < 10 cm ve
KBC <2 mm ise standart dig1 olarak belirtilmistir.
Buna gére HA100, HA150 ve kontrol isleminin uy-
gulandigi fidanlar FB bakimindan yeterli olmasina
ragmen KBC bakimindan yeterli gelismeyi sagla-
yamadiklari i¢in standart dis1 fidan sinifinda, diger
islemlerin uygulandig fidanlar ise I. sinifta yer al-
mislardir. Fidan kalitesini temsil etmede KBC’nin,
FB’dan daha 6nemli bir parametre oldugu, kalin
capli ve boylu fidanlarin daha fazla yaprak ve ib-
reye sahip olmalarindan dolay1, daha yiiksek besin
maddesi igerigine sahip olduklar: vurgulanmakta-
dir (Yahyaoglu ve Geng, 2007). Cleary ve Greaves
(1979), KBC’nin, fidanin mukavemetini belirten
onemli bir parametre oldugunu belirtmektedirler.

Fidan kalite siniflamasinda kullanilan kriterlerden
birisi olan giirblizlik indisi, fidan boyunun kok
bogazi capina oranidir. Bu degerin kiigiik olmasi
fidan kalitesi agisindan istenilen bir &zellik olup,
diistik giirbiizliik indisine sahip fidanlar dikim ve
tasima zararlarindan daha az etkilenmekte ve di-
kim basarist daha yiiksek olmaktadir (Geng, 1992).
Arastirmamizda giirbiizliik indisi degerleri; sahil
c¢ami fidanlarinda en yiiksek 294,44 ve en diisiik
104,72 bulunmustur. Giirbiizlik indisi degerleri-
ne gore, fidan kaliteleri GI<50 ise kaliteli fidan,
50<GIi<60 ise orta kaliteli fidan ve GI>60 ise dii-
stik kaliteli fidan olarak siniflandirilmistir (Apholo
ve Rikala, 2003). Bu siniflandirmaya gore ¢alisma-
mizdaki tiim fidanlar “diisiik kaliteli fidan” sinifi-
na girmektedir.

Dickson kalite indeksinin degeri arazi performansi
icin fidanin potansiyel giiclinii agiklar (Manas ve
ark., 2009). Fidan kalite indeksi 1’e yakin ve daha
yiiksek bulunan fidanlarin yiiksek kaliteli kabul
edildigi bildirilmektedir (Dickson ve ark. (1960)’
ne atfen Aslan, 1986). Buna gore arastirmamizdaki
fidanlar diisiik kaliteli fidan sinifina girmektedir.

Calismamizda, humik maddelerin fidan beslenme-
sine etkisini belirlemek icin yapilan incelemelerde
Ca, fidanlarin govdelerinde MHA100, MHA150
ve HA100 islemlerinde kontrole gore artis goster-
mis, koklerinde ise fark belirlenmemistir. K ve Mg,
govdede mineralli humik asidin (MHA) uygulanan
tim dozlarinda artislar gostermis; koklerde ise uy-
gulamalarin etkisi HA150 igleminin Mg degerini
¢ok az arttirmasinin diginda azaltic1 yonde olmus-
tur. Na, HA150 isleminin uygulanmasiyla hem
govde hem de kokte en yiiksek degerleri gostermis-
tir. Diger tiim uygulamalar ise kdkte Na degerlerini



diistirmiistiir. Govde ve kokteki besin elementleri-
nin miktarlar1 kiyaslandiginda Ca digindaki ele-
mentlerin kokte daha yiiksek miktarda bulundugu
goriilmektedir. Giirlevik ve Mercan (2017), 1+0
yaslt ¢iplak kokli sedir (Cedrus libani) fidanlari-
na azotlu ve kiikiirtlii giibreleme yaparak, govde ve
koklerindeki besin elementlerini incelediklerinde;
Potasyumun (K) gévdede koklere gore daha fazla,
kalsiyumun (Ca) kdklerde govdeye gore daha fazla,
magnezyumun (Mg) ise gévde ve kdklerde hemen
hemen ayni1 seviyelerde oldugunu belirlemislerdir.

Humik maddelerin, fidan topraklarinin kimyasal
ozelliklerine etkisini belirlemek i¢in yapilan bu
calismamizin sonuglarina gore, sivi olarak verilen
humik maddeler ile toz halinde verilen leonarditin
etkilerinin farkli oldugu anlasilmistir. Topraklarin
pH degeri L ve HA islemlerinin tiimiinde yiikselir-
ken MHA islemlerinin tiim dozlarinda azalmistir.
Yildiz (2019), marul (Lactuca sativa) ve ispanakta
(Spinacia oleracea) leonardit kullanarak yaptigi
calismada leonarditin pH degerini dislirdigiini
belirlemistir. Okiizciioglu (2019), leonardit kul-
laniminin toprak kriterlerine etkisini belirlemek
amaciyla yaptigi ¢alismada leonarditin pH diisiirii-
cti etkisini belirlemistir. Ergoniil (2011) ise aygice-
g1 (Helianthus annuus) gesitlerinde humik asit ve
leonardit kullanarak yaptig1 ¢calismada leonarditin
topragin pH derecesini 7.93‘ten 7.74°¢, humik asi-
din ise 7,70°e diisiirdiigiinii gozlemlemistir.

Calismamizda topraklarin elektriksel iletkenlik
degerleri (EC), leonardit uygulanan topraklar-
da kontrol bolimiiyle hemen hemen aynidir, HA
islemlerinde ise rakamsal olarak yiikselmesine
ragmen kayda deger bir artig s6z konusu degildir.
Alagdz ve ark. (2006) ‘nin ¢alismasinda islenmis
leonardit uygulamalarinin topragin elektriksel ilet-
kenligi tizerine etkisinin istatistiksel agidan 6nemli
olmadig1 belirlenmistir.

Bu calismada humik maddelerin, topraklarin % ki-
re¢ miktarlarina etkisi en yiiksek ve en diisiik deger-
ler L150 ile L30 islemlerinde tespit edilmistir. Hu-
mik maddelerin uygulanmasiyla kire¢ degerlerinde
diizensiz degisimler meydana getirmis, ama kontrol
islemine gore belirgin bir fark gozlenmemistir.

Humik madde uygulamalarimizda topragin besin
elementi igerigine etkileri sinirlt diizeydedir. Hu-
mik maddelerin topraklarin Ca ve K miktarlarina
etkisi azaltici yonde olmustur. Mg miktarlari leo-
narditin tim islemlerinde artmis, diger islemlerde
kontrole gore diisiis gézlenmistir. Na miktarlar1 ise
uygulamalarla degismemistir.

Humik madde uygulamalarimiz topraklarin P
miktarlarinda anlamli bir fark olusturmamis ve
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islemler kontrolle benzer degerleri gostermislerdir.

Topraklarin % N ve % OM miktarlari, humik
madde uygulamalarimiz sonrasi degismemistir.
Ergoniil (2011) ise aygicegi yetistirilen topraklarda
tohum ekiminden 6nce topraktaki azot %0,102 ve
organik madde %2,05 iken, hasat sonrasi leonardit
verilen topraklarin azot degeri %0,087 ve humik
asit verilenlerde 0,085’¢ diistiigli, organik madde
degerlerinin de leonarditli topraklarda %2,28,
humik asitli topraklarda ise %2,30’a yiikseldigini
tespit etmis ve bu durumun leonardit ve humik asit
kullaniminin topraktaki alinabilir azot miktarini
arttirdigini belirtmistir. Demir ve ark. (2012)’nin
leonardit kullanimi ile birlikte azaltilmis azotlu
giibre uygulamalarinin bitkinin verimi ve toprak
ozellikleri lizerine etkilerini belirlemek amaciyla
yaptiklar1 calismada, leonarditin topraklarin fi-
ziksel ve kimyasal 6zellikleri lizerinde 6nemli bir
degisiklige neden olmazken, verim artisinda ise
etkili oldugunu belirlemislerdir.

Ozyazic1 ve ark. (2010), bazi organik materyallerin
ve toprak diizenleyicilerin organik findik (Corylus
sp.) yetistiriciliginde verim ve toprak oOzellikleri
iizerine etkilerini belirlemek amagh ¢alismalarin-
da, topraklarin azot kapsami lizerine, toprak dii-
zenleyicilerin ve organik giibrelerin etkisi istatis-
tiksel olarak dnemsiz bulunmustur. Ayni ¢alismada
leonarditin bir yillik kullaniminin topragin % orga-
nik madde miktarini arttirmadig1 gozlenmistir.

Sonug olarak fidanlarin ¢ap ve boy degerlerinde
saglanan istiinliikkler sebebiyle fidanliklarda sa-
hilgami i¢in leonardit ve humik asitlerin kullanimi
Onerilebilir. Bununla birlikte boyca iistiinliiglini
uzun yillar koruyabilen bu fidanlar agaglandirma
sahalarinda yogun diri 6rtii ile rekabet igin tstiin-
lik saglayabilir (6zellikle Karadeniz Bolgesi'nde)
(Cetiner, 1997).
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Oz

Tiirkiye Cumhuriyeti mevzuatinda, anit agag¢ se¢imi i¢in gerekli boy,
govde capi, tepe capi ve yas Ozelliklerine ait ongoriilen asgari 6l¢iit-
ler kavak taksonlar1 i¢in bulunmamaktadir. Bu dl¢iitler bulunmadig:
icin “Asgari Anitsal Deger” belirlenememekte ve kavak taksonlarina
ait anit agac tescil caligmalarinda “Simdiki Anitsal Deger” hesapla-
namamaktadir. Caligmamiz, kavak taksonlarina ait boy, gévde capi,
tepe cap1 ve yas karakterleri i¢cin 6ngdriilen asgari anitsal olgiitleri
belirleyerek, mevzuattaki bu eksikligin giderilmesine katk: koymak
amaciyla yapilmistir. Bunun igin Tiirkiye’de yayilis gosteren kavak
taksonlarina ait 65 adet anit veya anitsal kavaklarin boyutsal deger-
leri incelenmistir. Ak kavak, kara kavak, boz kavak ve servi kavakta
boy i¢in 6ngodriilen asgari 6lgiit 27 m olarak belirlendiginden, bu tak-
sonlar 1. sinif orman agact sinifina girmislerdir. Dort karaktere ait
ongoriilen asgari Olgiitlerin karsilig1 olarak aldiklari standart puanlar
toplanarak Asgari Anitsal Degerler; ak kavakta 22, kara kavakta 25,
boz ve servi kavakta 17 olarak bulunmustur. Titrek kavak ve Firat
kavagin boy i¢in ongoriilen asgari 6lgiitleri 11-25 m araliginda kal-
masindan dolay1 2. orman agact sinifina girmislerdir. Asgari Anitsal
Deger; titrek kavakta 42, Firat kavaginda ise 35 olarak bulunmustur.
Belirlenen bu Asgari Anitsal Degerler sayesinde anit agag tescilinde
gerekli olan Simdiki Anitsal Degerin hesaplanmasi kavak taksonlari
i¢in de miimkiin olacaktir.

Anahtar kelimeler: anit agag, asgari anitsal deger, kavak, tescil
Abstract

In the legislation of Tiirkiye, the envisaged minimum criteria of the
height, diameter, crown diameter, and age characters required for the
selection of monumental trees do not exist for poplar taxa. Since these
criteria are not available, the “Minimum Monumental Value” cannot
be determined, and the “Current Monumental Value” cannot be cal-
culated in the monumental tree registration studies of poplar taxa.
Our study was conducted in order to contribute to the elimination of
this deficiency in the legislation by determining the minimum mo-
numental criteria for the height, diameter, crown diameter, and age
characters of poplar taxa. For this, the dimensional values of 65 mo-
numental or monumental poplars belonging to poplar taxa distributed
in Tirkiye were evaluated. Since the envisaged minimum criteria
for the height of white poplar, black poplar, gray poplar, and cypress
poplar was determined as 27 meters, these taxa were classified as 1%
class forest trees. By summing the envisaged minimum criteria for
the four characters, the Minimum Monumental Values were found to
be 22 for white poplar, 25 for black poplar, and 17 for gray and cypress
poplar. Since the envisaged minimum criteria for the height of aspen
and Euphrates poplar is in the range of 11-25 meters, they were classi-
fied as 2" class forest trees, and their Minimum Monumental Values
were found to be 42 and 35, respectively. By means of the determined
Minimum Monumental Values, the calculation of the Current Monu-
mental Value required in the registration of monumental trees will be
possible for poplar taxa.

Keywords: poplar, monumental tree, minimum monumantel value,
register
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1. Giris

Hemen hemen biitiin kiiltiirlerde, nesnelere ya da
dogada var olan gesitli ogelere kutsal anlamlar
yiiklendigi ve sembollestirildikleri goriilmektedir.
Bunlarin i¢inde en yaygin ve ortak olani aga¢ kiil-
tiidiir (Arslan, 2014; Ergun, 2022). Diger pek ¢ok
kiiltiirde oldugu gibi Tiirk kiiltiriinde de bu sem-
bollerin varligindan bahsedilir. Her Tiirk boyunun
inang sisteminde kavaklar da dahil farkli tiirdeki
agagclar kutsal kabul edilmistir (Sahin ve Toprak,
2016; Isik, 2019; Ergun, 2022). Agac, biyolojik ve
estetik Ozelliklerle donanmis bitkisel bir formdan
fazlas1 olarak, evrensel hayatin analojik bir ifade-
si (kozmik bereketin ve 6liimsiizliigiin, vb.) haline
geldiginde kutsallasmis olur (Wunenburger, 2019).
Tiirkler tarafindan kutsal kabul edilen agaglar; tek
basina, yaprak dokmeyen, meyvesiz, uzun boylu,
heybetli ve gosterisli, yasli, genis ve koyu golgeli
gibi ozellikler gostermekteydi (Ergun, 2000; Tu-
ranc1 ve Ozgen, 2018; Ergun, 2022; Ozkara, 2022).

Kutsal kabul edilen agaglarin “uzun boylu, heybet-
li ve gosterisli, yasl, genis ve koyu golgeli” gibi
alisilmig Olgiilerin lizerinde ozellikleri nedeniyle,
glinlimiiz bakis acisiyla tescil edilen anit agaglar
biiylik oranda ayni agaglardir (Yalazay, 2019: Ano-
nim, 2023). Zira bir agacin anit agag statiisiinde yer
almasini saglayan ozelliklerin basinda, daha yash
olmasinin yani sira, tipki kutsal sayilan agaclarin
nitelikleri olarak sayilan fiziksel boyutlar1 itibarry-
la da diger agaglara gore dne ¢ikmasidir.

Anit agaclar; “ge¢mis ile giiniimiiz, gliniimiiz ile
gelecek arasinda koprii kurabilecek uzunlukta do-
gal omre sahip olan agaclardan yasi, govde ¢api,
tepe ¢ap1 ve boyu itibartyla kendi tiiriiniin alisila-
gelmis Olgiilerin ¢ok iizerindeki boyutlara ulasan;
ya da yore tarihinde, mistik kiiltiiriinde ve folklo-
runda 6zel yeri bulunan agag ve bazi agag¢ formun-
daki ¢al1 tiirleri” olarak tanimlanmaktadir (Asan,
1991; T.C. Resmi Gazete, 2022). Anit agaglarla il-
gili ilk ¢aligmalar 1950°li yillarda baglamis (Asan,
2010) ve sozciik olarak ilk kullanan kisi 1940’11 y1l-
larda Prof. Dr. Sedat Hakk1 Eldem olmustur. Yillar
sonra basilan Tiirk Bahgeleri adli eserinde bu iki
kelimeyi yan yana kullanmistir (Eldem, 1976). Ta-
rihimizdeki anit agac olarak tanimlanan ilk agaglar
Evliya Celebinin (1611-1682) “Seyahatname”sinde
“Ibret aliacak agaclar” olarak isimlendirdigi 10
adet agac (8 cam (Pinus), 1 ¢inar (Platanus) ve 1
asma (Vitis)) kabul edilmektedir (Baytop, 2003).

Bir agacin anit agac olarak tescil edilebilmesi i¢in
kiltirel (tarihi, mistik ve folklorik), boyutsal veya
gorsel niteliklere sahip olmasi gerekir (T.C. Resmi
Gazete, 2022). Tarihi, mistik ve folklorik niteligi
olan agaglar; tiirii, yasi, boyu, gévde ve tepe cap1 ne
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olursa olsun, dogrudan anit aga¢ olarak segilirler.
Agaglarin boyutsal anit agag olarak tescil edilebil-
mesi i¢in tiir bazinda “Asgari Anitsal Deger” (AA
Deger) puaninin belirlenmis olmasi gerekir. Bunun
icin agac tlirtinlin/taksonunun Cevre, Sehircilik ve
Iklim Degisikligi Bakanlig1 (CBS) tarafindan “Ta-
biat Varligi Olarak Belirlenecek Anit Agaclarin
Tespitine Iliskin Ilke Kararr” igerisinde belirlenen
Tirkiye’nin 1. sinif, 2. sinif ya da 3. sinif orman ve
meyve agagclar1 igerisinde yer almasi gerekmekte-
dir (T.C. Resmi Gazete, 2022).

Agacin tiiriine ait 4 karakterin 6zellikleri (boy pu-
anr+ gdvde cap1 puani+ tepe ¢capi puani+ yas puani)
ile diger 2 6zelligi (bulundugu yer puani+ pozitif
ozellikler puani) igin belirlenmis standart puanlar,
“Anit Agaglar Degerlendirme Tablosu”ndan alina-
rak toplanir ve agacin Simdiki Anitsal Degeri (SA
Deger) bulunur (Geng ve Giiner, 2001; T.C. Resmi
Gazete, 2022). Bulunan deger, o agag¢ tiirii i¢in be-
lirlenmis olan AA Degerinden biiyiik ya da esitse,
anit agac olarak tescil edilebilir.

T.C. Resmi Gazete (2022)’ de yayinlanan “ilke Ka-
rarinda” 1. sinif, 2. sinif ve 3. sinif listesinde 19°u
ibreli, 54’li yaprakli olmak iizere toplam 73 orman
ve meyve agaci taksonu bulunmaktadir. Listede
egzotik ve meyve agag tiirleri sinirli sayida bulun-
makta, bazi orman agag tiirleri ise bulunmamakta-
dir. Listede bulunmayan orman agaglarindan biri
de kavak (Populus)’ tir. Tirkiye’de yayilis gdsteren
kavak taksonlari; ak kavak (Populus alba L.), kara
kavak (P. nigra L.), titrek kavak (P. tremula L.), boz
kavak (P. x canescens (Aiton.) Sm.), servi kavak (P.
usbekistanica sp. usbekistanica cv. Afghanica) ve
Firat kavagi (P. euphratica Oliv.), belirtilen 3 kate-
goride de yer almamasindan dolayr AA Degerleri
bulunmamaktadir (T.C. Resmi Gazete, 2022).

Biitiin 6rnekleri boylu agag halini alan kavak cinsi-
nin her iki yar1 kiirenin iliman bdlgelerinde yayil-
mis 100°den fazla tiirii ve bir¢cok varyetesi bulun-
maktadir (Gokmen, 1973; Kayacik, 1981). Kavak,
eski Tiirk inancinda kutsal agaclar arasinda yer al-
masi nedeniyle saygi duyulan ve bunun sonucu ¢e-
sitli inanislara konu olarak kiiltiiriimiiziin bir par-
casini olusturur (Korkmaz, 2003; Oztan ve Sahin,
2003; Akgiil ve Demirsu, 2017; Isik, 2019; Ergun,
2022). Turkiye’nin degisik yorelerinde kavak tak-
sonlarina ait yore kiiltiiriinde yer almis, alisilmigin
disinda boyutlariyla gorenleri sasirtan ve “koca
kavak” olarak anilan bir¢ok anitsal aga¢ bulun-
maktadir. Bu agaglar, birgok insan neslini birbirine
baglayabilen 6rnekteki anitsal nitelikli agaclardir
(Yalazay, 2019). Ayrica 30 civarinda tescilli anit
kavak da mevcuttur.

Mevzuattaki bu eksikligin nedeni olarak, ne ka-



dar gorkemli olurlarsa olsunlar kavak tiirlerinin
Omriiniin 100 yildan az olmasindan dolay1 anit
agac olarak segilemeyecekleri (Asan, 1993; Asan,
1999; Geng ve Giiner, 2001; Asan, 2007) yoniin-
deki yaklasimdan kaynaklandigi séylenebilir. Bu
yaklasim mevzuata da yansimis ve AA Degerinin
hesaplanmasinda kullanilan 4 karakter i¢in asgari
anitsal oOl¢iitleri belirlenmemistir. Bundan dolayi,
kavak taksonlarina ait AA Degeri bulunmamakta-
dir. Ancak “kisa 0miirli” kavak olarak kast edilen
kavaklar, tiim diinyada kiltiirii yapilan ve 20 yil

Goyniik-Mudurnu Yolu tizerindeki anit kara kavak
Cap: 2,51 m Boy: 33,7 m
Tepe ¢apt: 17,4 m Tahmini yas: 300

civarinda hasat edilen ticari kavak klonlaridir. Do-
gal ortamda yetisen kavak taksonlarinin dmiirleri
ortalama 200-300 y1l olup, biiyiik ¢cogunlugu 400
yasin Ustiinii rahatlikla gérmektedirler (FAO, 1979;
Isebrands ve Richardson, 2014). Ornek vermek ge-
rekirse Kiitahya Dumlupinar’da bulunan 8 adet
anit kara kavagin yas1 367 civarindadir (URL-1).
Konya Meramdaki 6 ak kavagin yaslar1 126-176
arasinda degismektedir (Giines ve Onder, 2022).
Tiirkiye’deki 2 anit agacin goriiniimleri, tanitici
bilgileri ile Sekil-1’de verilmistir.

Kiitahya — Domanig/Ilicaksu’daki anit ak kavak
Cap: 2,58 m Boy: 42,6 m
Tepe ¢apt: 24,3 m Tahmini yas: 250

Sekil 1. Tirkiye’deki iki anit kavagin goriiniisii
Figure 1. The sight of two monumental poplars in Tiirkiye

Tirkiye’de kavak taksonlarina ait AA Degerlerinin
mevzuatta belirlenmemis olmasindan dolay: anit
agac secim calismalar1 sirasinda tescil edilecek
anitsal kavaklarin SA Degeri hesaplanamamak-
tadir. Bu durum uygulamada bazi zorluklarin ya-
sanmasina veya anitsal nitelikteki kavaklarin anit
agag olarak tescilinden uzak durulmasina neden ol-
maktadir. Anitsal kavak agaclar tescil edilmeyin-
ce koruma ve bakim ¢alismalar1 da aksamaktadir.
Mevzuattaki bu eksiklikten dolay1 yasanan zorluga

ornek olarak, Konya ili Meram Ilgesi’nde bulunan
tescilli 6 adet anit ak kavagin AA Degeri bulun-
madigindan SA Degerlerinin hesaplanamamasi
nedeniyle tescil igleminin iptaline yonelik ¢alisma
yapilmasi (Giines ve Onder, 2022) verilebilir.

Tiirkiye’de yayilis gosteren kavak tiirleri 25-40 m
arasinda boy yapmaktadir (Saatgioglu, 1969; FAO,
1979; Yaltirik, 1993; Isebrands ve Richardson,
2014). Geng ve Giiner (2003), ak kavak ve kara ka-
vak tiirlerini 1. sinif orman agaci olarak vermekte-
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dirler. Ak kavak ve titrek kavagin bir hibriti olan
boz kavak ile kara kavagin alt tiirti olan servi ka-
vak benzer sekilde boy biiylimesi yapmaktadirlar.
Fakat titrek kavak 20 m ve Firat kavag: ise 15-20
m civarinda boy yapmaktadirlar (FAO, 1979; Iseb-
rands ve Richardson, 2014).

Govde capiin gelisimi agisindan aralarinda be-
lirgin farklar olmayan kavak taksonlarinin tepe
caplar1 ise farkliliklar gostermektedir. Yasam sii-
resi olarak; kara kavak diger kavak taksonlara
gore daha uzun Omiirlidiir, Firat kavagi en kisa
Omiirlii olan taksondur; kalan 4 kavak taksonunun
yasam siireleri ise birbirine yakindir (FAO, 1979;
Isebrands ve Richardson, 2014). Kavak taksonlar1
arasinda 4 karakter agisindan goriilen varyasyon
nedeniyle, AA Degeri her bir takson i¢in ayr1 ayr1
hesaplanma geregi ortaya ¢ikmistir.

Bu ¢alismanin amaci, AA Degerin hesaplanmasin-
da gerekli olan boy, gévde capi, tepe ¢ap1 ve yas
karakterleri igin 6ngoriilen asgari olgiitleri kavak-
lar icin takson diizeyinde belirlemek ve boylece
mevzuattaki eksikligin giderilmesine katki sagla-
maktir.

2. Materyal ve Metot

Kavak taksonlarina ait AA Degerinin tespit edil-
mesi amaciyla Tiirkiye’de bulunan tescilli anit ka-
vaklar ve anitsal kavak agaglarinin boyutsal deger-
leri incelenmistir.

Kavak tiirlerinin yagam dongiisli ve ortalama bo-
yutsal degerleri, (Saatcioglu, 1956; Saatcioglu,
1969; Gokmen, 1973; FAO, 1979; Gokge ve ark.,
1980; Kayacik, 1981; Yaltirik, 1981; Saribas, 1988;
Yaltirik, 1993; Lefevre ve ark., 2001; Vanden,
2003; von Wiihlisch, 2009; Saribas, 2012; Iseb-
rands ve Richardson, 2014; Eminagaoglu ve ark.,
2014; Palancean ve ark., 2018) eserleri incelenerek
belirlenmistir.

Bunun yaninda tilkemizde anit agag¢ se¢im ve tesci-
li ile ugrasan Tarim ve Orman Bakanligi'na (TOB)
bagli Doga Koruma ve Milli Parklar Genel Miidiir-
liigii ile Cevre, Sehircilik ve Tklim Degisikligi 1l
Miidiirliiklerinin ag sayfalar1 belediye ve sivil top-
lum kuruluslarinin ¢alismalari; ayrica akademik
ve mesleki yayinlar da gézden gegirilerek tescilli
anit kavaklar belirlenmistir (Tatli ve ark., 2000;
Demirtas, 2002; Karatay, 2003; Karatepe, 2004;
Demirtas ve Bektas, 2011; Erik ve Keles, 2013; Ka-
ratay, 2014; Erik, 2015; Ozcelik ve ark., 2016; Erik,
2018; Yalazay, 2019; CSB, 2020; Giines ve Onder,
2022; Anonim, 2023 URL-1; URL-2). Boylece iil-
kemizde yayilis gosteren kavak taksonlarina ait 65
adet (24 ak kavak, 29 karakavak, 7 Firat kavagi, 3
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servi kavagi, 1 boz kavak ve 1 titrek kavak) tescilli
ve anitsal nitelikte kavak agacinin oldugu goriil-
mistiir. Takson bazinda ortalama boyutsal degerle-
ri ise tespit edilen 65 anitsal kavak agaci iizerinden
belirlenmistir.

Her iki kaynaktan yararlanarak 4 karakter (boy,
govde capi, tepe ¢ap1 ve yas) i¢in Tiirkiye’de ya-
yilis gosteren kavak taksonlar1 diizeyinde 6ngorii-
len anitsal degerleri belirlenmistir. Belirlenen boy
degerleri dikkate alinarak, “Tabiat Varlig1 Olarak
Belirlenecek Anit Agaclarin Tespitine Iliskin ilke
Karar” (T.C. Resmi Gazete, 2022) kapsaminda
hangi orman agaci sinifinda yer aldiklari tespit
edilmistir. Buradan hareketle anit agaclarin 4 ka-
rakteri karsilig1 olarak takson bazindaki standart
puanlar Anit Aga¢ Degerlendirme Tablosundaki
ilgili siitunundan alinip toplanarak, takson bazinda
AA Degerleri bulunmustur.

3. Bulgular ve Tartisma

Tirkiye’de yayilis gosteren kavak taksonlarinin
ortalama boyutsal ozellikleri, literatiir ¢aligma-
styla Tablo 1’de verilmistir. Ak kavak, kara kavak,
boz kavak ve servi kavagin boyu 25-40 m arasinda
degisirken, titrek kavak ve Firat kavagin boyu en
fazla 25 m olmaktadir. Kavak taksonlarinin gévde
caplar1 100-300 cm arasinda degismektedir. Tepe
capinda ise 12-14 m boyutlarina ulasan ak kavak
ve kara kavak 6ne ¢ikmaktadir. Genelde 200-400
yil yasayabilen kavak taksonlarindan sadece Firat
kavagi 130-200 y1l araliginda kalmaktadir.

Tablo 1. Tirkiye’de yayilis gosteren kavak
taksonlarinin ortalama boyut degerleri
Table 1. Average dimensional values of the poplar taxa

of Tirkiye

Kavak Boyu Capt Tepegapt  Yast

Taksonlar1 (m) (cm) (m) (y1l)
Ak kavak 25-40 150-300  8-12  200-350
Kara kavak 25-40 150-300  8-14  300-400
Titrek kavak ~ 15-25 100-200  6-10  200-300
Boz kavak 25-40 150-250  8-10  200-300
Servi kavak ~ 25-40 150-250  4-8 200-300
Firat kavak 10-25 100-200  8-10 130-200

Tiirkiye’de 6 kavak taksonuna ait anitsal nitelik
tastyan veya anit agac olarak tescil edilmis olan
65 ornek agacin 4 karakter agisindan hesaplanan
ortalama boyutsal degerleri Tablo 2’de verilmistir.
Boy degerleri 4 taksonu 1. sinif orman agaci yapa-
cak sekilde 25 m iistiinde olmustur. Titrek kavak ve
Firat kavag: 2. sinif orman agaci sinirlarinda kal-



mistir. Yaslar, 130-300 y1l araliginda yer almistir.
Govde capt 104-193 cm, tepe cap1 ise 5,4-12,6 m
araliginda kalmistir.

Tablo 2. Anitsal ve tescilli anit kavaklarin takson
bazinda ortalama boyutsal degerleri
Table 2. Average dimensional values of monumental
and registered monumental poplars on a taxon basis

Kavak Boyu Capt  Tepe Capt  Yast
Taksonlar1 (m) (cm) (m) (y1l)
Ak kavak 27 177 10,9 200
Kara kavak 25,3 185 12,6 300
Titrek kavak 20 198 8,7 200
Boz kavak 32 124 5.4 150
Servi kavak 30 104 5,7 140
Firat kavagi 14,5 135 8,3 130

Tablo 1 ve Tablo 2 incelendiginde; 4 karakter aci-
sindan taksonlar arasinda belirgin farklarin oldugu
goriilmektedir. Ornegin kara kavak, alt tiirii olan
servi kavaktan bu 4 karakter agisindan tasidigi
farkliliklar1 ¢ok belirgin bigimde goriilmektedir.
Bu nedenle 6ngoriilen AA Degerinin takson bazin-
da belirlenmesi gerektigi ortaya ¢ikmistir. Bu iki
tablodaki verilerden yararlanilarak 6 kavak tak-
sonu i¢in belirlenen AA Deger 6lgiitleri Tablo 3’te
verilmistir.

Yasli agaglar dmiirlerini uzatmak i¢in zamanla op-
timizasyon yapilarin1 harekete gecirerek, yapisal
(habitus) anatomilerini degistirme egilimine gi-
rerler ve bu egilimin bir sonucu olarak yaslandikca
tepe taclarini kii¢iiltiir ve boylar1 kisalir (Mattheck
ve Kubler, 1997; Alexander, 2001). Agaglarin sa-
hip olduklar1 bu yetenek, yasamsal bir kisitlama
ve tasarruf olarak nitelendirilmektedir (Alexander,
2008). Bu durum kavak taksonlarinin yasl iiyele-
rinde de goriilmekte olup genglikte genellikle ge-
nis-konik olan tepe taclarini, ileri yaslarda kubbe
sekline (Firat kavagi harig) doniistiiriirler (Saribas,
2012). Bu nedenle bu 4 kavak taksonunda boy icin
ongoriilen asgari 6lgiit, ortalama biiyiime degerle-
rine gore asagida tutularak 27 m olarak belirlen-
migtir. Belirlenen bu 6l¢iit ile 4 takson 1. sinif or-
man agact sinifina girmistir.

Titrek kavak ileri yaglarda konik olan tepe yapila-
rint nispeten korudugundan, ortalama boy degeri
olan 20 m asgari 0Ol¢iit olarak alinmistir. Firat ka-
vaginda ise bu durum goriilmediginden, boylanma
olarak ortalama yaptigi 15 m 6ngoriilen asgari anit-
sal olgiit olarak alinmistir (Tablo 3). Bu belirlenen
olciitler sonucu titrek kavak ve Firat kavagi 2. sinif
orman agaci kategorisine girmislerdir.
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Tablo 3. Kavak taksonlarina ait anit agaglar igin
ongoriilen asgari olgiileri
Table 3. Minimum dimensions envisaged for
monumental trees belonging to the poplar taxa

Kavak Boyu Capt Tepe Capt  Yas:
Taksonlar1 (m) (cm) (m) (y1l)
Ak kavak 27 180 12 150
Kara kavak 27 180 12 250
Titrek kavak 20 130 6 150
Boz kavak 27 150 6 150
Servi kavak 27 150 6 150
Firat kavagi 15 130 8 130

Anitsal kavak verileri dikkate alinarak ak kavak
ve kara kavak i¢in Ongodriilen asgari anitsal gov-
de cap1 Olgiitleri 180 cm olarak belirlenmigtir. Bu
deger diger kavak taksonlarina gore daha yiiksek
bir degerdir (Tablo 3). Bu iki taksona ait anitsal
agaclarin ortalama cap degerleri, yaklasik olarak
ongoriilen asgari ¢ap degeri olarak alinmistir. Boz
kavak ve servi kavak taksonlarina ait envanterdeki
hem anitsal aga¢ sayisinin azlig1 hem de yaslarinin
nispeten gen¢ olmasi nedeniyle, 6ngoriilen asgari
anitsal ¢ap degerleri ortalama degere gore biraz
yiiksek tutularak 150 cm olarak belirlenmistir. Tit-
rek kavak ve Firat kavaginda da ongoriilen anitsal
asgari c¢ap, anitsal agaglarin ortalamasina yakin
olarak 130 cm alinmustir.

Kavak taksonlarinin tepe capt 4-14 m arasinda bir
varyasyon gostermektedir. Diger kavak taksonlari-
na gore daha uzun 6miirlii olan ve daha kalin ¢ap
yapabilen kara kavak ile ak kavak i¢in 6ngoriilen
asgari anitsal tepe cap1 Olgiitii 12 m olarak belir-
lenmistir. Fazla boylanmadigindan dolay1 tepe ¢ap1
pek degismeyen Firat kavaginda 8 m, titrek kavak,
boz kavak ve piramidal bliyiime gosteren servi ka-
vakta ise Ongoriilen asgari anitsal tepe ¢ap1 Ol¢iitii
6 m olarak belirlenmistir.

Kavak hizli gelisen bir aga¢ cinsi oldugundan kisa
zamanda boyutlar1 gelismektedir. Bu nedenle 6n-
goriilen asgari anitsal yas degeri, ortalama yas de-
gerinden biraz daha asag: tutulmustur. Kavak tak-
sonlar1 arasinda en uzun omiirlii olan kara kavakta
ongoriilen asgari anitsal yas 250 yil, en kisa dmiirlii
olan Firat kavaginda 130 yil; diger 4 takson da 6n-
goriilen asgari anitsal yag ol¢iitii ise 150 y1l olarak
belirlenmistir (Tablo 3).

Taksonlarin 4 karakter icin belirlenen ongoriilen
asgari anitsal Olciitler karsiligi olarak “Anitsal
Agac Degerlendirme Tablosu”ndan aldiklar1 stan-
dart puanlar kullanilmistir (T.C. Resmi Gazete,



2022). Belirlenen olgiitler sonucu 1. sinif orman
agaci kategorisine giren 4 kavak taksonu igin 6ngo-
riilen asgari anitsal boy karsilig1 olarak ilgili tablo-
dan aldiklar1 standart puan 3 olmustur. Bu standart
puan 2. sinif orman agac1 kategorisine giren Firat
kavaginda 6 ve titrek kavakta 13 olmustur (Tablo
4). Cap i¢in alinan standart puanlar; ak kavak ve
kara kavakta 12, boz ve servi kavakta 9, titrek ve
Firat kavaginda ise 24 olarak bulunmustur (Tablo
4). Ongoriilen asgari anitsal tepe cap1 Slgiitiiniin
karsilig1 olarak alinan standart puan; ak kavak ve
kara kavakta 4 olurken, diger kavak taksonlarin da
ise bu deger 2 olmustur (Tablo 4). Belirlenen 6n-
goriilen asgari anitsal yag Olgiitleri karsiliginda al-
diklar1 standart puanlar; kara kavakta 6, diger tiim
taksonlar da ise 3 olmustur (Tablo 4).

Tablo 4. Kavak taksonlarinin aldig1 standart puanlar ve
hesaplanan Asgari Anitsal Degerleri
Table 4. Scores of the poplar taxa and calculated
Minimum Monumental Value

raksonlars B S G Vs po
Ak kavak 3 12 4 3 22
Kara kavak 3 12 4 6 25
Titrek kavak 13 24 2 3 42
Boz kavak 3 9 2 3 17
Servi kavak 3 9 2 3 17
Firat kavagi 6 24 2 3 35

Dort karakter igin bulunan standart puanlar topla-
mindan olusan AA Degerleri; 1. sinif orman agaci
kategorisine giren ak kavakta 22, kara kavakta 25,
boz kavak ve servi kavakta 17 olarak hesaplanmis-
tir (Tablo 4). Bu 4 kavak taksonunun dahil olduk-
lar1 1. sinif orman agaci kategorisinde 16 adet yap-
raklt tiir bulunmaktadir. Bu tiirlerin ¢ogunlugunu
6 adet ile mese (Quercus), 3 adet ile ¢inar (Plata-
nus) ve 2 adet ile disbudak (Fraxsinus) taksonlari
olusturmaktadir (T.C. Resmi Gazete, 2022). Bu
kavak taksonlarinin bulundugu 1. sinif orman aga-
c1 kategoride 10-20 puan arasinda 4 ve 20-30 puan
arasinda ise 10 yaprakl: tiir bulunmakta olup, AA
degerleri 39 (¢inar) ve 12 (disbudak) puan arasin-
da degismektedir. Kara kavak AA Degeri sirala-
masinda 6. siraya yerlesmis, ak kavak ise 9. sirada
kalmistir. Diger iki kavak taksonu sondan 4. sirada
yer almistir.

AA Degerleri 2. sinif orman agaci kategorisine gi-
ren titrek kavakta 42, Firat kavaginda ise 35 olmus-
tur (Tablo 4). Bu kategoride 22 adet yaprakli tiir (4’
er mese ve ak¢aagac (Acer)) bulunmaktadir (T.C.
Resm Gazete, 2022). Bu iki kavak taksonunun gir-
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digi sinifta AA Degeri 30-48 puan arasinda degi-
sen 18 yaprakli tiir bulunurken, geriye kalan 4 tiir
ise 19-27 AA Degerini almaktadir. Bu kategoride
AA Degeri sirastyla 48 ve 47 olan glimiisi thlamur
(Tilia tomentosa M.) ve citlembik (Celtis australis
L.) tiirleri ilk iki siray1 alirken, en az AA Degerini
ise ova akgaagaci (Acer campestre L.) 19 ve pirnal
mesesi (Quercus ilex L.) 22 olarak tasimaktadir.
Titrek kavak ve Firat kavagi AA Deger siralama-
sinda orta siralarda kalmislardir.

4. Sonug ve Oneriler

Dogal miras olarak kabul edilen anit agaglarin
(Geng ve Giiner, 2000; Polat, 2017) etkin sekil-
de korunabilmesi icin tescil edilmeleri gerektigi
vurgulanmaktadir (Efe ve ark., 2014; Chen, 2015;
Polat, 2017). Kavak taksonlar1 i¢in belirlenen AA
Degerleri sayesinde tescil konusundaki bu temel
eksiklik ortadan kalkmis olacaktir. Boylece tescil-
li an1t kavak sayisinin 6niimiizdeki donemde hizla
artacagi sdylenebilir.

Agaglarin mitolojik Oykiileri turistlerin ilgisi-
ni ¢ekmektedir. Hakkinda en ¢ok Oykii bulunan
agaclar arasinda kavak da bulunmaktadir (Doga-
ner, 2019). Anadolu’da efsane barindiran mistik ve
folklorik bir¢ok kavak agac1 bulunmaktadir (Ogel,
1995; Ergun, 2022; Karaoglan, 2022; Levent,
2023). Anit kavaklar bu yonleriyle eko-turizme
konu olmaktadirlar. Anit kavak agaclarinin bulun-
dugu mekanlar; alt yapt diizenlemeleri ile birlikte
yapilacak tanitim ¢aligmalariyla da turistik desti-
nasyon merkezi haline gelmesi ile ziyaretgi sayist
da yiikselecektir. Boylece yerel halk olusacak eko-
turizm kapsaminda rehberlik yaparak, el isleme ve
tarimsal driinleri pazarlayarak hem gelirini arti-
rabilir hem de bu genetik kaynaklarin korunmasi
saglanabilir (Kavgact, 2002; Bobat, 2017; Karaog-
lan, 2022).

AA Deger listesinde egzotik, meyve agact ve or-
man agaci tiirlerinde bazi eksiklikler bulunmak-
tadir. Eksik olan orman agaci tiirleri arasinda eski
Tiirkler tarafindan kutsal sayilan sogiit taksonlari
(Salix sp.) da bulunmaktadir. S6giit cinsi Tiirki-
ye’de genis bir yayilisa sahiptir. Kavak gibi sogiit de
cok sayida anitsal karakterde agaca sahip olup, anit
aga¢ se¢imine uygun taksonlar icin AA Degerleri-
nin belirlenmesi yararl olacaktir. Listede kisitli sa-
yida bulunan egzotik ve meyve agaci tlir sayisinin
artirtlmasi da yerinde olacaktir. Ayrica anit agac
degerlendirme tablosunda yas icin verilen deger-
lendirme basamaklarinin yiizlii basamaklara dayali
(100-199, 200-299, 300-399 ve 400-499 vb.) sekle
doniistiiriilmesi (T.C. Resmi Gazete, 2022) halinde,
yas puanlanmasi daha uygun hale gelecektir.
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Abstract

In this study, the distribution, life cycle and associations with fungi
of the alien invasive species Leptoglossus occidentalis Heidemann,
1910 (Hemiptera: Coreidae) in Tiirkiye were investigated. During
the study, conducted between 2019 and 2021, the pest was found to
have spread across 35 provinces in Tiirkiye. The biological data ob-
tained in the study were divided into ecologically similar sub-regions
(Ankara-Cankiri-Kirsehir, Artvin, Isparta-Burdur, Izmir-Aydin-
Manisa-Mugla-Antalya) in order to reveal the life cycle of the spe-
cies. Additionally, host plant and insect samples were examined for
the presence of Diplodia sapinea (Fr.) Fuckel (pine shoot blight agent)
and entomopathogenic fungi species through morphological and mo-
lecular identification methods. Consequently, it was found that Lep-
toglossus occidentalis has two generations in Tiirkiye. The timing of
the first flight was in early May-mid June and the second generation
was from mid-July to late August. Although Diplodia sapinea was
detected in some of the sampled host plant tissues, it could not be iso-
lated from Leptoglossus occidentalis individuals. Accordingly, it did
not find any evidence that Leptoglossus occidentalis vectors Diplodia
sapinea although the insect and the fungus cooccurs in sampling ar-
eas. Although it was detected 25 fungal species isolated from Lep-
toglossus occidentalis adults, none of them were entomopathogenic
fungal species. It has been revealed that the pest has spread almost all
over Tirkiye and has become an important risk factor affecting seed
yield and quality in coniferous species.

Keywords: Western conifer seed bug, alien invasive species, biology,
Diplodia sapinea, Tiirkiye

Oz

Bu ¢aligmada yabanci istilaci bir tiir olan Leptoglossus occidentalis
Heidemann, 1910 (Hemiptera: Coreidae)’in Tiirkiye’deki yayilisi, bi-
yolojisi ve funguslarla iligkisi aragtirtlmistir. 2019-2021 yillar1 ara-
sinda yiriitiilen bu ¢alisma boyunca 35 ilde zararlinin yayilis1 tes-
pit edilmistir. Calismada elde edilen biyolojik veriler, yogun olarak
ornekleme yapilan yerlerde ve ekolojik olarak benzer alt bolgelere
(Ankara-Cankiri-Kirsehir, Artvin, Isparta-Burdur, Izmir-Aydin-Ma-
nisa-Mugla-Antalya) ayrilarak tiiriin biyolojisi ortaya konulmustur.
Ayrica, konukgu bitki ve bocek ornekleri Diplodia sapinea (Fr.)
Fuckel (¢am siirgiin yanikligi etmeni) ve entomopatojenik fungus
tiirlerinin varligr agisindan morfolojik ve molekiiler tanimlama
yontemleriyle incelenmistir. Sonug olarak Tiirkiye’de tiiriin iki gene-
rasyona sahip oldugu belirlenmistir. Birinci ugma zaman1 mayis basi-
haziran ortasi, ikinci generasyonun ise temmuz ortasindan agustos
sonuna kadar oldugu tespit edilmistir. Orneklenen bitki dokularinin
bazilarinda D. sapinea tespit edilmis olmakla birlikte, Leptoglossus
occidentalis’ten izole edilememistir. Buna gore, 6rnekleme alanla-
rinda bocek ve fungus birlikte bulunmasina ragmen Leptoglossus
occidentalis’in Diplodia sapinea’nin vektori olduguna dair herhangi
bir kanit bulunmamustir. Leptoglossus occidentalis’ten izole edilen
25 mantar tiirli tespit edilmesine ragmen, tamaminin entomopatojen
fungus olmadigi belirlenmistir. Zararlinin Tiirkiye’nin hemen hemen
tamamina yayildigi ve ibreli tiirlerde tohum verimi ve kalitesi {izerin-
de dnemli bir risk etmeni haline geldigi ortaya konulmustur.

Anahtar Kelimeler: Cam kozalak emici bocegi, yabanci istilaci tiir,
yasam dongiisii, Diplodia sapinea, Tiirkiye
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1. Introduction

The course of spread, life cycle, damage, and ad-
aptation to new ecosystems of a newly introduced
species may differ from the insect’s native area. Fa-
vorable climatic parameters in the new ecosystem
can lead to changes in the life cycle characteristics
of the alien insect species, such as the number of
generations and ovipositions, mortality because of
warmer winters and/or lower natural enemy pres-
sure. As a result, establishment success and dam-
age level of the alien insect species can significant-
ly increase in the new ecosystem (Richardson and
Rejmanek, 2011; Liebhold et al., 2017).

Western conifer seed bug, Leptoglossus occiden-
talis Heidemann, 1910 (Hemiptera: Coreidae) is
native to western North America. Its first record
out of North America was from Italy in 1999 (Villa
et al., 2001). It expanded its range in Europe rap-
idly (Barta, 2009; Petrakis, 2011; Putshkov et al.,
2012). It was found in Asia in 2008 (Japan, Ishi-
kawa and Kikuhara, 2009), Africa in 2011 (Tu-
nisia, Ben Jaama et al., 2013) and South America
in 2017 (Chile, Faundez and Rocca, 2017). It was
first recorded in Tiirkiye in September 2009 in Is-
tanbul-Sariyer (Arslangiindogdu and Hizal, 2010)
and October 2009 in Edirne (Fent and Kment,
2011). It spread rapidly in Tiirkiye and has been
found so far in Afyonkarahisar, Ankara, Antalya,
Artvin, Balikesir, Bilecik, Bolu, Burdur, Bursa,
Corum, Denizli, Diizce, Edirne, Eldzig, Erzin-
can, Eskigehir, Giresun, Isparta, [zmir, Karabiik,
Kastamonu, Kayseri, Kirklareli, Kiitahya, Manisa,
Mugla, Ordu, Osmaniye, Sakarya, Samsun, Sinop,
Tekirdag, Tokat, Usak, Yalova, Yozgat and Zongul-
dak (Hizal and Inan, 2012; Yildirim et al., 2013;
Cerci and Kocak, 2016; Dursun, 2016; Ozgen at al.,
2017; Oguzoglu and Avci, 2020; Cergi et al., 2021;
Kalkan et al., 2021).

Voltinism of L. occidentalis seems to be deter-
mined mainly by temperature (Tamburini et al.,
2012). In North America, it has one generation per
year; however, it can have up to three generations
per year in Central America and Europe (Ipekdal et
al., 2019 and references therein). In Tiirkiye, it has
two generations in the southwest (Oguzoglu and
Avet, 2020). However, Ipekdal (2022) showed the-
oretically that L. occidentalis can potentially have
one to five generations per year depending on the
locality and altitude in Tiirkiye. The host plants of
the species recorded so far in Tiirkiye are Abies sp.,
A. concolor, Pinus brutia, P. nigra, P. pinea, P. ra-
diata and P. sylvestris (Arslangiindogdu and Hizal,
2010; Hizal and Inan, 2012; Hizal, 2012; Dursun,
2016; Ozek and Avci, 2017; Parlak, 2017; Ozgen et
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al., 2017; Oguzoglu and Avci, 2020).

The damage of the species has come to the agen-
da with the decrease in pine nut yield especially
in Bergama, Izmir. Feeding on conifer seeds, it is
not only an important economic pest due to pine nut
loss, but it reduces the rate of natural regeneration
potential of coniferous forests. It is also known to
vector some fungal agents, especially the pine shoot
blight agent, Diplodia sapinea (Luchi et al., 2012).

2. Material and Methods

2.1. Studies on the distribution and life cycle of
L. occidentalis

In order to determine the distribution of the pest,
we carried out field studies at a total of 366 points
in 35 provinces in Aegean, Black Sea, Central
Anatolia, Marmara, and Mediterranean Regions of
Tiirkiye. Field visits were conducted in forest are-
as, urban parks and gardens between April and No-
vember from 2019 to 2021. We checked the cones
on coniferous hosts for the presence of adults and
nymphs, and needles for eggs. We recorded the lo-
cation, date, coordinates (WGS84), elevation (m),
and host tree species.

In order to determine the life cycle and voltinism
of the pest, we carried out field observations in Ae-
gean, Marmara, and Mediterranean Region (An-
talya, Aydin, Izmir, Manisa, Mugla), Black Sea Re-
gion (Artvin), Central Anatolia Regions (Ankara,
Cankiri, Kirsehir) and Inner Western Mediterrane-
an Region (Burdur, Isparta). During regular field
visits two to three times per month between April
and November from 2019 to 2021, we recorded the
number of eggs, nymphs, and adults along with the
locality and date.

2.2. Studies on the fungal associations of L.
occidentalis

In order to determine the role of L. occidentalis as
a vector of D. sapinea, and to identify entomopath-
ogenic fungal species associated with the pest in-
sect, we carried out the following studies.

2.2.1. Plant and insect sampling

We carried out the samplings in the summer of
2020. The locations where the samples were col-
lected and information about the samples are given
in Table 1. Among the shoots with cones on which
L. occidentalis was detected, at least four shoot
samples per tree were collected from one to three
different trees. We took care to collect healthy
shoots with last year’s needles and one or two old
cones. If tip blight or desiccation was observed on



the shoots, cone samples (symptomatic samples)
were collected from the shoot and the tree or from
the ground in order to determine whether these
desiccations were caused by D. sapinea.

For fungus isolation, three shoot samples and im-
mature cones were separated per tree in the labo-
ratory. For molecular studies, only one shoot and
one immature cone were separated from each tree,
placed in a ziplock bag and stored at -20 °C. Symp-
tomatic specimens and opened cones were allowed
to dry, then placed in paper bags and stored in a
dry, moisture-free environment until examination.

2.2.2. Morphological detection of D. sapinea
from plant samples

We carried out fungus isolation studies from shoot,
cone and seed samples by using classical cultur-
ing method in a tannic acid medium through the
following steps: surface sterilization, culturing in
medium, and examination of isolated fungi.

Shoot samples were cut into 10-15 cm lengths and
the needles were cleaned (Figure la). The surface
was then subjected to sterilization (Figure 1b). Dur-
ing this process, the samples were firstly soaked in
4% NaOCl for 10 min, then washed twice for 5 min
each in sterile distilled water and allowed to dry
on blotting paper under aseptic conditions. After
surface sterilization, approximately 1 cm pieces
were cut from the shoots, vertically cut in half and
placed in the medium. Buds were subjected to the
same treatment. One- and two-year-old cones were
first vertically cut in half and then cut into as small
as possible slices and transferred to the medium
(Figure 1c). Seeds were extracted from the cones
under sterile conditions and placed on the medi-
um (Figure 2). Mycelia emerging from seeds were
subcultured to fresh PDA and cultures incubated at
22°C for morphological and molecular identifica-
tions. Isolates were examined under a compound
microscope and grouped according to morphologi-
cal characteristics of Diplodia species.

2.2.3. Molecular detection of D. sapinea from
plant and insect samples

In order to detect D. sapinea in plant and insect
samples by molecular methods, we carried out the
following studies: surface sterilization of plants
and insects, DNA isolation from plants and insects,
and PCR.

Surface of L. occidentalis adults and healthy shoot
samples on which the insects were found were ster-
ilized following the methods described by Stanosz
et al. (2001).
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Figure 1. Preparation of shoot samples for surface
sterilization (a), soaking the samples in NaOCl (b),
dividing the shoots, buds and young cones into small
pieces under aseptic conditions and culturing in media
©
Sekil 1. Siirgiin 6rneklerinin yiizey sterilizasyonuna
hazirlanmasi (a), 6rneklerin yiizey sterilizasyonu igin
NaOC[I’de bekletilmesi (b) ve siirgiin, tomurcuk ve geng
kozalaklarin aseptik kosullarda pargalanmasi ve besi
ortamina ekimi (c)

Figure 2. Extraction of seeds from surface sterilized
cones under aseptic conditions and culturing in media
Sekil 2. Yiizey sterilizasyonuna tabi tutulan kizilgam

kozalaklarindan tohumlarin aseptik kosullarda
c¢ikarilmasi ve besi yerine ekimi

DNA extraction was performed on the powdered
branch and insect samples using the QIAamp DNA
Stool Mini Kit (Qiagen, Germany). The DNA was
cleaned with GeneJET Genomic DNA Purifica-



tion Kits (Thermo Fisher Scientific). The amount
and purity of DNA obtained were measured at 260
nm wavelength in spectrophotometer. The average
amount of DNA obtained from plants and insects
was determined as 110 ng/ul.

Primers (DpF, DpR) and probes (DpP), and PCR
conditions given by Luchi et al. (2005) were used.
All PCRs were conducted by using a BioRad Mini
Cycler and 300 nm from each primer, 200 nm
fluorogenic probe, 12.5 ul TagMan Master mix and

Sul DNA (totally 25 ul). For each DNA sample,
three replicates were amplified.

DNA sample from D. sapinea TrPb0l isolate avail-
able in the laboratory was used in the standard
curve. The standard DNA concentration was meas-
ured as 90 ng/ul at 260 nm. Using eight dilutions
of this DNA, standard spots (100, 20, 4, 0.8, 0.16,
0.032, 0.0064, and 0.0013 ng) were generated. In
RT-PCR cycles, the Ct value was defined as the
point at which the reporter fluorescence signal was
first recorded.

Table 1. Sampling localities where insects, pine shoots and cones were collected for the detection of Diplodia
sapinea (n.a.: not available)
Tablo 1. Diplodia sapinea’nin tespiti amaciyla toplanan ¢am siirgiin ve kozalak 6rneklerine ve 6rnekleme
lokasyonlarina ait bilgiler (n.a.: bilgi yok)

g L. occidentalis Number of Sample
:I)D Province Coordinates  presence -den-  Host species Date sampled nop
~ sity trees
L 38°27°82” N . ,
_ Izmir 28°02°92” E present —n.a. Pinus brutia 25.06.2020 7 1-7
[+ o ) E2)
) [zmir, Foga, Kozbeyli 38042 ,35,, N present - high  Pinus brutia 07.08.2020 3 17-19
<qt) 26°53’48” E
L 39°15°24” N . .
[zmir, Bergama, Kozak 27°08°42” E present - n.a. Pinus pinea  08.08.2020 4 20-23
R . 40°30°51” N . .
é § Cankiri, Eldivan 33926°06” E present - low Pinus nigra  08.09.2020 3 24-26
<
o = 40°35°45” N
@) i . . ]
< Cankiri, Central 33936'28" E present - low Pinus nigra 02.09.2020 2 27-28
37°53’47” N . Pinus nigra,
Isparta 30°23°03” E present - medium Pinus brutic 26.07.2020 5 8-12
= Antalya, Manavgat, 36°47°54” N . .
§ Sarilar 31°04°46” E present - n.a. Pinus brutia 28.07.2020 1 13
g Antalya,Aksu, 37°02°51” N . .
2 Kursunlu 30°48°10” E n.a. Pinus brutia 28.07.2020 1 14
5 o212
é) Antalya, Aksu gz)ogg,g,, I]::I n.a Pinus brutia 28.07.2020 1 15
Antalya,Aksu, 37°06’13” N . .
Yesilkaraman 30°48°33” E n.a. Pinus brutia 28.07.2020 1 16

2.2.4. Molecular detection of entomopathogenic
fungi from insect samples

Dead and unhealthy insects were brought to the lab-
oratory in separate sample containers. In the labo-
ratory, their surfaces were sterilized in 1% NaOCl
for 5 min, then rinsed three times with distilled wa-
ter and placed in Petri dishes containing moist filter
paper. The insects were incubated at 25°C for one
week and during the incubation period, the adults
were checked daily for fungal growth.

Prior to DNA isolation, fungal isolates were grown
on Malt extract agar medium with a cellophane
membrane for one week at 24°C. The mycelia were
scraped with a sterile scalpel and lysed with liquid
nitrogen and DNA extraction was performed with
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a commercial kit (E.Z.N.A Plant Mini Kit Omega).

Twelve fungal DNA extracts were amplified for
their ITS1-5.8S-ITS2 regions between 18S and
23S rRNA subunits by using 5- TCCGTAGGT-
GAACC TGCGG-3’ and 5TCCTCCGCTTATT-
GATATATC G- 3’ primers (White et al., 1990).
The PCR reaction mixture for amplification was
prepared as 200 uM of each dNTP, 100 pmol of
each primer, 2.5 units of Tag-DNA-polymerase, 5
ul of 10X Taq DNA polymerase reaction buffer, 50
ng of genomic DNA and 50 pl of final volume of
ddH20. 5 pl of the products obtained as a result
of the PCR reaction were electrophoresed in 1%
agarose gel with 0.5 pg/ml ethidium bromide for
45 minutes at 90 V and visualized in BioRad gel
imaging device.



3. Results and Discussion
3.1. Distribution

To determine the distribution of L. occidentalis in
Tiirkiye, 366 observations were recorded, and 3114
individuals were counted in 35 provinces. With the
present study, the current distribution of the pest
includes 51 provinces in Tiirkiye (Figure 3). The
highest number of individuals was recorded in Is-
parta (2036), Izmir (497) and Mugla (108) (Table

2). It was found at elevations ranging from sea level
to 2016 m (Table 3). The highest number of indi-
viduals (30.8%) was found between 501 and 1000
m, followed by 1001-1500 m (28.7%) and 0-500 m
(22.3%)).

The host species on which L. occidentalis individu-
als were recorded were Abies nordmanniana, Picea
pungens, Pinus brutia, P. halepensis, P. mugo and
P. nigra.
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Figure 3. Turkish provinces where Leptoglossus occidentalis has been recorded so far
Sekil 3. Leptoglossus occidentalis’in Tiirkiye’de yay1lis yaptigi tespit edilen iller

3.2. Life cycle

The beginning and end of overwintering of the
adults were observed in Artvin, Bursa, Diizce,
Isparta, Istanbul, and Kastamonu provinces (Ta-
ble 4). Generally, the end of overwintering was in
April and May 2019, and the beginning of overwin-
tering was in October 2019 and November 2020. In
all our observations, the overwintering individuals
were adults. We found two main oviposition peri-
ods in the observed localities. Thus, we concluded
that L. occidentalis has two generations per year
in Tirkiye (Figure 4). Depending on the altitude
and latitude, the first oviposition period was be-
tween early May and mid-June, and the second one
was between mid-July and late August. First instar
nymphs were observed in the second week of May
and second, third, and fourth instar nymphs were
observed in mid-June. Fifth instar nymphs were
observed in mid-July. There was no clear distinc-
tion between the nymphal stages, and they all had
intertwined. Thus, we found all nymphal stages
together both in the first and second generation.
Nymphal stages of the second generation were
completed at the end of October, and the adults
moved to the overwintering sites.

The time-dependent changes of egg and nymph
numbers in the Central Anatolia Region, Artvin,
Isparta and Burdur provinces, Marmara Region,
Izmir, Aydin, Manisa, Mugla and Antalya prov-
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inces are given in the graphs (Figure 5). When the
biological periods of the species by regions are ex-
amined; it is seen that the egg period of the first
generation starts in April in Artvin and Aegean
and Mediterranean Regions, and in May in other
regions. The egg period of the second generation
was found to be from mid-July to early August in
Artvin, throughout August and early September in
the Inner West Mediterranean Region and in Au-
gust in the Marmara, Aegean and Mediterranean
Regions.

Leptoglossus occidentalis has one generation per
year in its native range, western North America.
However, it adapts to the climate in its introduced
ranges. For example, it has three generations in
Mexico (Koerber, 1963; Cibrian-Tovar et al., 1986;
Mitchell, 2000), one to three generations in Italy
and Spain (Bernardinelli et al., 2006; Maltese et
al., 2009; Tamburini et al., 2012; Mas et al., 2013).
In Tirkiye, two generations were detected with
the data collected from Afyonkarahisar, Bilecik,
Burdur, Kastamonu and Mugla, and mostly Ispar-
ta (Oguzoglu and Avci, 2020). Similar results were
obtained in the present study. However, based on
degree-day calculations, ipekdal (2022) showed
that up to five generations are possible in south-
ern Tiirkiye. Therefore, open field experiments are
needed to solve this hypothesis which remains a
topic of future studies.



We found that L. occidentalis is active between
April and October which is compatible with Farinha
et al. (2018) who determined the activity between
May and November. Barta (2016) found the highest
number of eggs in early June. We found two peaks
of egg laying, in mid-May and late August.

Table 2. The number of Leptoglossus occidentalis eggs,
nymphs, and adults according to provinces
Tablo 2. illere gore Leptoglossus occidentalis’in
yumurta, nimf ve ergin birey sayilar1

Provinces OI;;T\?;ESES Eggs Nymphs Adults Total
Isparta 167 154 1052 830 2036
Izmir 59 0 390 107 497
Mugla 13 0 53 55 108
Kirgehir 7 8 42 29 79
Artvin 19 21 23 24 68
Antalya 12 0 29 17 46
Istanbul 8 16 9 12 37
Bursa 8 0 2 31 33
Diizce 9 0 25 7 32
Denizli 2 0 0 31 31
Afyonkarahisar 2 0 18 4 22
Manisa 9 0 15 4 19
Burdur 8 0 9 8 17
Aydin 3 0 11 1 12
Canakkale 4 0 8 3 11
Usak 1 0 6 3 9
Bolu 2 0 3 5 8
Cankiri 6 0 0 8 8
Kirklareli 2 6 0 2 8
Ankara 5 0 1 3 4
Balikesir 2 0 1 3 4
Mersin 2 0 0 4 4
Konya 1 0 2 1 3
Sakarya 1 0 0 3 3
Eskisehir 2 0 0 2 2
Kastamonu 2 0 0 2 2
Nigde 1 0 1 1 2
Tekirdag 1 0 0 2 2
Corum 1 0 0 1 1
Kahramanmaras 1 0 0 1 1
Karaman 1 0 0 1 1
Kocaeli 1 0 0 1 1
Kiitahya 1 0 0 1 1
Samsun 1 0 0 1 1
Trabzon 1 0 0 1 1
Total 366 205 1700 1209 3114

Table 3. Distribution of Leptoglossus occidentalis
individuals in altitude groups
Tablo 3. Leptoglossus occidentalis’in yiikselti
basamaklarina gére yayilist

Altitude groups (m) Ez?\}]:(;;;ii %
0-500 697 22.4
501-1000 957 30.7
1001-1500 892 28.6
1501-2000 565 18.1
>2000 3 0.1
Total 3114 100

Table 4. The beginning and end of overwintering of
Leptoglossus occidentalis adults in Tiirkiye
Tablo 4. Leptoglossus occidentalis’in Tiirkiye’de
kislaktan ¢ikis ve kislamaya giris zamanlari

End of Beginning of

Location Alg;‘)‘de 2018-2019 2019-2020
overwmterlng OVCI‘WIIlteI‘IIlg

istanbul 120 06.04.2019 -
Artvin 180 15.04.2019 -
Artvin 550  22.04.2019 -
Diizce 150 27.04.2019 -
Bursa 1400 - 14.10.2019
Kastamonu 750 - 14.10.2019
istanbul 124 - 30.10.2019
Isslﬁzﬁfe ; 995 ; 19.11.2020

Figure 4. Life cycle of Leptoglossus occidentalis
Sekil 4. Leptoglossus occidentalis’in yagsam dongiisii
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Figure 5. Life cycle of Leptoglossus occidentalis in
Central Anatolia (a), Eastern Black Sea (b), Inner
Western Mediterranean (c), Marmara (d), Aegean and
Mediterranean regions (e)

Sekil 5. Leptoglossus occidentalis’in I¢ Anadolu (a),
Dogu Karadeniz (b), i¢ Bat1 Akdeniz (c), Marmara (d)
Ege ve Akdeniz bolgelerindeki yasam dongiisii (e)
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Tamburini et al. (2012) showed that L. occidentalis
emerged from overwintering sites at 220-390 m in
early April, at 1040 m in early May, the first gen-
eration at 220-390 m emerged in early July and the
second generation in early September and at 1040
m a single progeny emerged in September, whereas
overwintering started in early October at 220-390
m and in early September at 1040 m. They also
found that another generation started between Sep-
tember and November at 220-390 m, but nymphs
could not complete the development. In the pres-
ent study, we found second generation adults in
buildings and tree trunks during the overwintering
period which showed that the pest completed the
second generation.

3.3. Fungal associations of L. occidentalis

3.3.1. Morphological detection of D. sapinea
from plant samples

We obtained 287 fungal isolates from 19 trees in
eight locations in the Aegean (Izmir), Central Ana-
tolia (Cankiri) and Western Mediterranean (An-
talya, Isparta) regions (Table 5). Among them, 24
isolates were found to have colony growth charac-
teristics similar to those of D. sapinea (Table 5).
These isolates were obtained from four tree samples
in Antalya-Manavgat (tree no. 13), Antalya-Aksu
(15), izmir-Kozbeyli (18), [zmir-Kozak-Karaveliler
(22) (Table 5).

D. sapinea-like fungi isolates were obtained from
the seeds of the healthy-looking one-year-old cones
from tree 13 in Manavgat, from shoots and buds in
Aksu, and from healthy-looking shoots and buds
in Kozak (Karaveliler). However, the isolates ob-
tained from Kozbeyli were obtained from a cone
damaged by the pine cone butterfly (Dioryctria
mendacella).

3.3.2. Molecular detection of D. sapinea from
plant and insect samples

As aresult of RT-PCR analyses, no CT value could
be obtained for the presence of D. sapinea in the
DNA of both extracted from plant tissues and in-
sect samples.

3.3.3. Molecular detection of entomopathogenic
fungi from insect samples

In total, 25 fungal colonies developed from 50
insect samples (Table 5). We morphologically
identified Alternaria alternata, Aspergillus niger,
Penicillium sp., and Phoma sp. none of which are
entomopathogenic species.

Leptoglossus occidentalis can damage its hosts not



Table 5. Diplodia sapinea-like isolates obtained from asymptomatic shoots, buds, cones and seeds
Tablo 5. Asemptomatik siirgiin, tomurcuk, kozalak ve tohumlardan elde edilen Diplodia sapinea benzeri izolatlar

g T Number of Diplodia Number of Diplodia
.S . ree ) o . o
& Province Tree no species sapinea-like isolates from sapinea-like isolates
e shoots, buds, and cones from seeds
8 Pinus nigra 5/0 -
9 Pinus nigra 4/0 -
= & Isparta 10 Pinus nigra 16/0 10/0
2 % 11 Pinus nigra 13/0 -
E E, 12 Pinus brutia 12/0 -
g § Antalya, Manavgat, Sarilar 13 Pinus brutia 6/1 8/4
“ 3 Antalya, Aksu, Kursunlu* 14 Pinus brutia 8/0 -
Antalya, Aksu 15 Pinus brutia 14/3 -
Antalya, Aksu, Yesilkaraman 16 Pinus brutia 7/0 -
17 Pinus brutia 14/0 -
Izmir, Foga, Kozbeyli 18 Pinus brutia 14 /4 -
= 19 Pinus brutia 18/0 -
gn 20 Pinus pinea 9/0 -
< . 21 Pinus pinea 25/0 -
Izmir, Bergama, Kozak* -~ Pinus pinea 20/12 i
23 Pinus pinea 34/0 -
= .8 24 Pinus nigra 17/0 5/0
% é Cankiri, Eldivan 25 Pinus nigra 12/0 -
O < 26 Pinus nigra 7/0 -

* In these locations, samples of fallen cones were also collected and D. sapinea pycnids and spores were detected on them.

**[solates obtained from a Dioryctria mendacella infested cone.

only by feeding on the seeds but also by transmit-
ting some fungal disease agents such as D. sapin-
ea (Luchi et al., 2012; Tamburini et al., 2012). The
presence of Diplodia spp. in Tiirkiye was first re-
ported in 1993 (Unligil and Ertas, 1993; Siimer,
2000). In the present study, although we found D.
sapinea-like fungi on the host plants by morpho-
logical methods, we did not find it on host plant and
insect samples by molecular methods. We also did
not find any entomopathogenic fungi on the insect
samples.

4. Conclusions

Tiirkiye is an important pine nut seed producer
(Awan and Pettenella, 2017; Ozden et al., 2022).
However, a significant decrease has been seen since
the early 2000s (Kilc1 et al., 2013), which causes
great economic concern in pinenut economy-de-
pendent communities. Although the introduction
of L. occidentalis in Tiirkiye coincides with this
decrease in pine nut production, it is not clear if it
is the only causing agent. Nevertheless, as a seed
feeder, it must have some effect on seed yields as
shown by Farinha et al. (2018). The impact of the
pest is not only pinenut production as it feeds on
almost all conifer seeds. Thus, it threatens the nat-
ural regeneration of forests. In Tiirkiye, seed stands
and gardens are the most important sources of
seeds required for basic forestry activities such as
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regeneration of forests, establishment of new for-
ests, and reforestation of post-fire areas. It should
not be ignored that any biotic and abiotic factors
that may affect the productivity and continuity of
these resources are a threat to the continuity of
our country’s forests. Therefore, finding efficient
control methods against L. occidentalis is of par-
amount importance. It is also important to reveal
the introduction pathways of the pest in order to
prevent new introductions.
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Oz

Bu calismada, Trabzon ili Sera Golii Tabiat Parki’'nda (SGTP) goz-
lenen kus tiirleri mevsimsel statiileriyle birlikte tespit edilmis ve
2022-2023 yillar1 arasinda toplam 53 arazi gozlemi gergeklestirilmis-
tir. Toplam 12 aylik siirede tamamlanan bu ¢alismada genel olarak
dogrudan gozlem ve dolayli gézlem (kuslara ait yuva, yumurta, tily,
kusmuk, telek gibi tiir belirleyici 6zellikler) yontemleri kullanilmis-
tir. Ilkbahar (mart-nisan-may1s) ve sonbahar (eyliil-ekim-kasim) go¢
doénemlerinde daha yogun olmakla birlikte, caligma siiresi boyunca
her ay en az 2 gdzlem yapilmistir. Boylece, yilin hangi ayinda ve
hangi tiirlin aragtirma alanina ugradigi ortaya konmustur. Arastirma
sonucunda 47 aileye ait 158 kus tiiriiniin alanda goriildiigii belirlen-
mistir. Calisma siiresince arastirma alaninda yil boyu goriilen yerli
tlir sayis1 50°dir. SGTP, kuslar agisindan 6nemli yagam alani gesitlili-
gine sahiptir. Ancak, cesitli etkilerle bu yasam alanlarinin bozulmast,
mevcut kus cesitliligini azalttig1 gibi aragtirma alaninda dogal yasa-
mi1 tehdit eden en 6nemli etkendir. Calisma sirasinda kus tiirlerini ve
yasam alanlarini tehdit eden baslica unsurlarin sulak alanlarin tahri-
bi, basibos kopek ve kediler, rekreasyonel kullanim, evcil hayvanlar,
plansiz balik¢ilik faaliyetleri, otlatma ve genellikle diizensiz gelisen
sehirlesme oldugu belirlenmistir.

Anahtar Kelimeler: kus tiirleri, Sera Golii Tabiat Parki, yasam alani,
tehditler, Trabzon

Abstract

In this study, bird species observed in Sera Lake Nature Park (SLNP),
located in Trabzon province, were identified along with their seasonal
status, based on a total of 53 field observations conducted between
2022 and 2023. This study spanned 12 months, employing both direct
and indirect observation methods (such as identifying species based
on nests, eggs, feathers, pellets, and other characteristic features).
Although observations were more frequent during the spring (March-
April-May) and autumn (September-October-November) migration
periods, at least two observations were conducted each month throu-
ghout the study period. Thus, it was determined which species visited
the research area in which month of the year. As a result of the rese-
arch, it was determined that 158 bird species belonging to 47 families
were observed in the area. During the study, the number of resident
species observed year-round in the research area was determined to
be 50. SLNP has significant habitat diversity for birds. However, the
degradation of these habitats due to various impacts is the most sig-
nificant factor threatening the existing bird diversity and natural life
in the research area. During our studies, the main factors threatening
bird species and their habitats were identified as wetland destruction,
stray dogs and cats, recreational use, domestic animals, unplanned
fishing activities, grazing, and urbanization.

Keywords: bird species, Sera Lake Natural Park, habitat, threats,
Trabzon
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1. Giris

Tiirkiye, diinyada ekvatoral kusak iilkelerinin ar-
dindan, cografi kosullari nedeniyle bulundugu yar1
iliman kusak iilkeler igerisinde, sahip oldugu bi-
yolojik ¢esitlilik bakimindan en zengin iilkelerden
birisidir (Sar1 ve Arpacik, 2020). Maalesef iilke-
mizde bu zenginlik yeteri kadar bilinmemekte ve
buna bagli olarak da istenildigi gibi bu kaynaklar-
dan faydalanilamamaktadir. Insanogluna emanet
olarak sunulan doga ve yaban hayati kaynaklarinin
gelecek nesillere en az tahribatla aktarilabilmesi
siirdiirtilebilirlik ilkesine siki sikiya bagli olmay1
gerektirmektedir. Doga ve yaban hayat1 kaynak-
larinin strdiriilebilir yonetilmesinde asil olan
kaynaklara ulagim1 veya kullanimini tamamen ya-
saklamaktan ziyade, devamlilig1 saglamaktir. Bu
kaynaklarin siirdiriilebilir yonetilmesinin temel
sart1, s6z konusu kaynaklarin biitlin yonleri ile ta-
ninmasindan gegmektedir (Arpacik ve ark. 2017,
Sar1 ve Arpacik, 2020). Her ne kadar her gegen giin
yaban hayat1 ¢aligmalar1 bilimsel anlamda artsa da
yine de bir¢ok yaban hayvani ve 6nemli yasam ala-
n1 hakkinda veri yetersizdir.

Dogal dengenin siirdiiriilmesinde kuglar 6nemli bir
rol oynarlar. Dogal dengeyi saglamalari, zararli bo-
cek ve kemirgen memeli niifuslarini kontrol altinda
tutmalari, tohum, meyve ve cicek 6ziiyle beslenen
kuslarin bitkilerin tiremesi ve dagiliminda, leslerle
beslenenlerin de organik madde ¢evrimi agisindan
katkilar1 biiyiiktiir (Turan, 1990).

Tiirkiye, ornitolojik (kuslar) agidan Bati Paleark-
tik’in en onemli {ilkeleri arasinda yer almaktadir
(Baskaya, 1994). Ug kitay1 birbirine baglayan bir
koprii konumunda olan Tirkiye, 6zellikle karalar
lizerinden go¢ eden kuslar i¢in zorunlu gog yolla-
rint barindiran 6nemli bir iilkedir. Kuslar, Tiirkiye
tizerindeki goglerinde ii¢ ana gd¢ yolunu kullanir-
lar. Bunlardan ilki genel olarak adlandirildigi ha-
liyle Kuzeydogu (Coruh Vadisi)- Giiney (Hatay)
gdc yolu, ikincisi Kuzey— Giiney go¢ yolu ve digeri
ise Kuzeybat1 (Bogazlar)- Giiney (Hatay) go¢ yolu-
dur. Bu gog¢ yollar1 icerisinde, milyonlarca bireyin
goc ettigi Kuzeydogu- Giiney goc yolu, yaklasik
500 bin bireyin gd¢ ettigi Kuzeybati-Giiney goc
yoluna gore ¢ok daha yogun bir bigimde kullanil-
maktadir (Sar1 ve ark., 2022a).

Denizler, deltalar, goller, nehirler, ormanlar, yik-
sek dag ckosistemleri, genis bozkirlar, vb. dogal
olusumlar bakimindan oldukg¢a zengin olan filke-
mizde 6nemli yagam alanlarindan birisi de sulak
alanlar ve bozkirlardir. Yagmur ormanlarindan
sonra diinyadaki biyogesitliligin en yogun oldugu
iki 6nemli yasam alan1 yine sulak alanlar ve boz-
kirlardir (Eken ve ark. 2006). Tiirkiye, kus gocleri
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ve uygun yasam alanlar1 bakimindan zoocografik
olarak Bati Palearktik’teki en onemli iilkelerden
birisidir (Sar1, 2010). Yaklagik 500 kus tlriliniin
bulundugu iilkemizde, sulak alanlarimiz 6zellikle
gdcmen tiirler i¢in yasamsal 6neme sahiptir. Mil-
yonlarca kus, her y1l Tiirkiye tizerinden gegerek ki-
talararasi go¢ etmekte ve biiyilik kismi dinlenmek,
kulucka yapmak veya kisi gegirmek lizere yur-
dumuzun ¢esitli kesimlerindeki bu sulak alanlara
gelmektedirler (Kiziroglu, 1989; Kiziroglu, 2008).
Ozellikle kitalararas1 gog yollari iizerinde bulunan
sulak alanlar kuslarin ugrak yeri olup su kuslar
icin hayati 6nem tasirlar (Sar1, 2010; Sar1 ve ark.
2018).

Dogu Karadeniz Bolgesi’'nde yer alan Trabzon ili,
cografi konumu nedeni ile kuzeydogu— giiney kus
go¢ yolu tizerinde bulunmakta ve kuslar icin ya-
samsal 6nem arz eden sulak alanlar1 barindirmak-
tadir. D. Karadeniz Bolgesi yaklasik 350 kus tiirii-
ne ev sahipligi yapmaktadir. Bu tiirlerin bir kismi
gdcmenken bir kismi da yerli kus tiirleridir (Bas-
kaya, 1994). Ozellikle gé¢ donemlerinde sayilari
milyonlar1 bulan kus gocleri yaganmaktadir (Sar1
ve ark., 2022a).

Tiirkiye’de ornitolojik ¢alismalar XIX. yiizy1l son-
larinda baslamis olup 1950°li yillardan sonra artis
gostermistir (Sar1, 2010; Sar1 ve ark., 2022a). Er-
gene (1945)'nin ‘Tirkiye Kuslar® eseri Tiirkiye’de
kuslarla ilgili uzun yillar yapilan arastirmalara
kaynak eser olarak 11k tutmustur. Vielliard (1968)
yurdumuzda tespit ettigi kus tiirlerini vermektedir.
Kumerloeve (1969), yurdumuzdaki ornitolojik ¢a-
ligmalarin genel durumunu ele almis; Kuzeybati
Anadolu’da yapilan calismada 260 tiir tespit edil-
mis ve tlirlerin gé¢ konumlart ile goriilme alanlari
verilmistir. Acar (1972), ‘Kuslarimiz’ adl1 eserinde
yurdumuzda goriilen 117 tiiriin morfolojik karak-
terlerini, habitat 6zelliklerini, beslenme davranis-
larini ve cografik dagilimlarini incelemistir. Bilgin
ve Akgakaya (1987) ise Tiirkiye kuslarinin genel
durumunu ele almaktadir.

Kiziroglu (1989), iilkemizde ornitolojik acidan
onemli bir kaynaktir. Eserde yurdumuzdaki 426
kus tiirtiniin listesi, genel 6zellikleri, bolgelere gore
dagilimi, gé¢ konumlari ve koruma durumlari ele
alimmustir. Kiziroglu 1993 yilinda da Tiirkiye Kus-
larinin Kirmizi Listesi’'ni yayimlamistir. Ertan ve
ark. (1989), yurdumuzdaki 76 sulak alanin cogra-
fik konumunu, vejetasyon yapisini, alanlarin eko-
lojik ve koruma durumlarini vermislerdir. Ayrica
calismada, sulak alanlarda alinacak tedbirlerden
de bahsetmislerdir. Martins (1989), yurdumuzda
goriilen kusglarin genel bir listesini verirken, ayni
zamanda da tiirlerin gé¢ durumlarint da arastir-
mistir. Turan (1990), Tiirkiye’deki kus tiirlerinin



go¢ durumlarini, dagilimlarini, habitatlarin1 ve
beslenmelerini ele almaktadir. Kiziroglu (1994) ise
canlilarin olusumu, insanlarin canlilara etkileri ve
Anadolu’daki kus tiirlerinin durumunu incelemis-
tir (Sar1, 2010; Sar1 ve ark., 2022a).

Tiirkiye’de 1990’11 yillarin sonrasinda kuslarla ilgi-
li galigmalarda gozle goriiliir bir artis olmustur. Fa-
kat Dogu Karadeniz Boliimil ve Trabzon’da yapilan
kuslarla ilgili bilimsel calisma sayist yine yeter-
sizdir (Sar1 ve ark., 2022a). Baskaya (1994), Dogu
Karadeniz Bolimii’'nde gé¢gmen kus tiirleri arastir-
masin1 yapmustir. Giilei (2011), kuslarin Trabzon
Havalimant’nin ugus giivenligine etkilerini aras-
tirmis; Havalimani ve 13 km ¢apindaki ¢evresinde
toplam 123 kus tiirlini tespit etmistir. Kahraman
ve ark. (2016) ise D. Karadeniz Bolgesi genelindeki
calismalarinda bugiine kadar tanimlanmis 338 kus
tliriinii ve bircok yasam alanini1 tespit etmiglerdir.

Gilindogdu ve ark. (2018), Ordu ili Hoynat Ada-
st’'nda tireyen kus tiirleriyle ilgili bir ¢alisma yap-
mislardir. Sar1 ve ark. (2022a), Trabzon Havali-
mant’nda kus zararlarina karsi biyolojik miicadele
yontemi olarak egitimli kdpek kullanimi iizerine
ve Sar1 ve ark. (2022b) ise Trabzon Havalimani’nda
goriilen kus tiirlerinin havacilik giivenligi siralama
degerleri ile ilgili bir arastirma yapmistir. Bu ¢alis-
malarda Trabzon Havalimani ve 1 km dis gevresin-
deki yaklagik 3,5 km? alanda toplam 109 kus tiirii
tespit edilmistir. Sar1 ve ark. (2022c¢), Trabzon Ha-
valimani’nda kuslarla miicadele yontemlerini aras-
tirmislar; arastirma Trabzon Havalimani ve 1 km
dis ¢evresindeki yaklagik 3,5 km? alanda toplam
120 kus tiiriini tespit etmiglerdir. Buruk (2022) ise
Sera Golii Tabiat Parkt (SGTP) kus tiirleri {izerine
ekolojik bir degerlendirme yapmis; SGTP ve yakin
cevresinde toplam 132 kus tiiriinii tespit etmistir.
Ayrica, Tarim ve Orman Bakanligi (TOB)’na bagh
Doga Koruma ve Milli Parklar Genel Miidiirligi

. 0
Sera GoliTabiat Parki

noglu, 2019).

(DKMP) Rize XII. Bolge Miidiirliigii ile Samsun
Ondokuz May1s Universitesi’ne ait Ornitoloji Mer-
kezi (ornitolojiarmer.omu.edu.tr) arasinda yapilan
protokol dahilinde denize kiyist bulunan Giresun,
Trabzon, Rize ve Artvin illerinin sahil seridinde
“Kis Ortasit Su Kusu (KOSK)” sayimlar1 yapil-
maktadir (Sar1 ve ark., 2022a). Ancak, bu sayimla-
ra SGTP dahil edilmemektedir.

Dogu Karadeniz Bolgesi'nde kuslar i¢in 6nemli
oldugu bilinen alanlarin sayisi her gegen giin art-
makla birlikte bu alanlarda yapilan bilimsel ¢a-
ligmalar yeterli degildir. Arastirma alanimiz olan
SGTP da hem yerli hem de gé¢cmen kuslar icin
onemli bir konaklama noktasidir. Bu arasgtirma ile
alanda go6zlenen kus tiirleri tespit edilerek bu Tabi-
at Parki’nin kuslar i¢in 6nemini ortaya koymak, tiir
cesitliligini korumak ve alanin yaban hayat1 odakli
turizm potansiyelinin artirilmasi1 amaglanmistir.
Trabzon ilinin Akgaabat ilgesine ait ama merkez
ilgeye (Ortahisar) bitisik olan SGTP ile ilgili olarak
ayrintilt bir ¢alisma ildeki ve bolgedeki dogal ha-
yatin korunmasi agisindan dnemlidir. Bu nedenle
SGTP’nda yapilan bu ¢alisma ile alanda gbzlenen
kus tiirlerinin mevsimsel statiilerinin ve kuslari
tehdit eden baslica unsurlarin belirlenmesine ve
¢Ozlm Onerilerinin sunulmasina ¢alisiimistir.

2. Materyal ve Yontem
2.1. Materyal

Sera Golii Tabiat Parki, Trabzon ili Akg¢aabat ilgesi
Yildizli Mahallesi sinirlar1 igerisindedir (Sekil 1).
Arastirma alani; Trabzon il merkezine 12 km, Ak-
caabat’a 8 km ve Karadeniz sahiline 3 km uzaklik-
tadir (URL-1). Sera Golii, Derecik Vadisi’nde yer
alan heyelan set goliidiir. Adin1 Yildizli Mahalle-
si'nin eski adi olan Sera’dan almistir (Karahasa-

Sekil 1. Arastirma alani1 (URL-4)
Figure 1. Study area
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Sera Golii, 2005 yilinda Trabzon Kiiltiir ve Tabiat  lanmasina yardimci diger biitiin bilgiler (fotograf,
Varliklar1 Koruma Bolge Kurulu karartyla III. De-  sahadaki bulunus zamani, vd.) ayrintili bir sekilde
recede Dogal Sit alani olarak belirlenmistir. Dogal  kayit edilmis ve sonra veriler biiroda degerlendiri-
bitki ortiisii ile ¢evrili olan bu saha; bitki ortiisii ve  lerek netlestirilmistir.
sulak alan 6zellikleri nedeniyle, 16.03.2010 tarihin-
de Gol ve gevresindeki 94 hektar (ha) alan Bakan- SGTP’nda gozlenen kus tiirlerinin alanda mev-
lar Kurulu karar: ile Tabiat Park: ilan ed]]mls ve simsel olarak bulunma durumlarini ve alani tehdit
koruma altina almmustir (Cavus, 2014). 19.07.2010  eden baslica unsurlari belirlemek igin 6ncelikle bu
tarihinde ise bu alan 21,9 hektara diisiiriilmiistir ~ yorede konu ile ilgili yapilmis ¢alismalar incelen-
(URL-2). Sera Golii Dogal Sit Alani, Cevre, Se-  mis ve arazi gdzlemleri yapilmistir. Tabiat parkin-
hircilik ve Tklim Degisikligi Bakanligr'nin (CSB)  da arastirma yapmak igin gerekli izinler DKMP
10.05.2019 tarihli ve 111140 say1lt OLUR’u ile “Do-  Genel Miidiirliigii'nden alinmistir.
gal Sit-Nitelikli Dogal Koruma Alan1” ve “Dogal
Sit-Siirdiiriilebilir Koruma ve Kontrolli Kullanim ~ Toplam 12 ayda tamamlanan bu ¢alismada genel
Alanr” olarak tescil edilmistir (URL-3). Sera Golii ~ olarak arazi galiymalarinda dogrudan gézlem ve
hem giiniibirlik rekreasyonel faaliyetler hem de  dolayli gozlem yontemleri (kuslara ait yuva, yu-
ekoturizm agisindan Gnemli ozelliklere sahiptir. — murta, tily, kusmuk ve telek gibi tiir belirleyici
Trabzon’a yakin olmasi, sahip oldugu bitki ortiisii ~ 0zellikler) kullanilmistir. Dogrudan gozlemler si-
ve yaban hayati 6zellikleriyle korunmakta olan bir ~ rasinda noktada sayim ve hatboyu sayim yontem-
turistik degerdir (Cavus, 2014). leri kullanilmistir. Gozlem noktalar1, gergeklesti-
rilen tiim arazi ¢aligmalarinda arastirma alaninin

Arastirmamiz 17 Kasim 2022-17 Kasim 2023 tarih- (4 amim; kapsayacak sekilde belirlenmistir.

leri arasinda SGTP ve gevresinde yapilmistir.

Aragtirma konusu SGTP’nda, ilkbahar (mart- ni-
san-may1is) ve sonbahar (eyliil-ekim-kasim) go¢
Arazi gdzlemleri sirasinda uzaktan bilgiler top- dénemlerlnde daha yogun olmak iizere calisma
larken, proje kapsaminda talep edilen malzeme-  Siresince her ay en az 2 defa g.églem yap11m1§t.1r.
lerin yaninda (1 adet diirbiin), KTU Orman Fa- G0zlemler Tabiat Parkr'nin igerisinde her mevsim
kiiltesi'nde mevcut fotograf makinesi ve diirbiin ~ periyodik olarak ve toplam 53 adet arazi ¢alisma-
kullanilarak gozlemler gerceklestirilmistir. Gozle- St ile gergeklestirilmistir (Tablo 1). Béylece, yilin
nen kuslara ait tiir tespitlerinin yapilabilmesi igin ~ hangi ayinda, hangi giinlerde ve hangi tiirlerin
Jonnson (2006)'m Avrupa’nin Kuslari, Heinzel ve — arastirma alanina ugradig belirlenmistir. Gézlem-
ark. (1995)’nin Tiirkiye ve Avrupa’nin Kuslar1 ile  ler sirasinda, gézlemin yapildig: ayrintili yerler,
Kiziroglu (2009)nun Tiirkiye Kuslar1 Cep Kitabi ~ gozlemin tarihi ve saati ile tespit edilen tiirler, tii-
adli eserlerinden yararlanilmistir. Taniminda giig-  riin yuvalama durumu ve o andaki havanin duru-
likk ¢ekilen tiirlerin goértiniimii, davranist ve tanim-  mu da not edilmistir.

2.2. Yontem

Tablo 1. SGTP’nda gergeklestirilen gézlemler
Table 1. The observations made in SLNP

Ocak Subat Mart Nisan Mayis Haziran Temmuz Agustos Eylil Ekim Kasim Aralik

2022 - - - - - - - - - - 4 3
2023 2 4 6 6 6 2 2 4 6 6 2 -
Toplam Tabiat parki icerisinde toplam 53 arazi ¢alismasi yapilmistir.

3. Bulgular Alanda y1l boyu goriilebilen kus tiirleri i¢in yer-

li (Y), sadece kis aylarinda goriilebilenler i¢in kis
ziyaretgisi (KZ), sadece yaz aylarinda goriilebilen
tiirler i¢in yaz ziyaretcisi (YZ) ve yorede kulugka-

Kasim 2023) toplam 53 arazi calismasi yapilmig ve Y2 yatmaylp _Sadece 80¢ es'nasmda‘ bolgeyi kulla-
gozlemler sonucu 47 aileye ait 158 kus tiirii tespit a0 tiirler icin transit (T) ifadeleri kullanilmistir
edilmis olup, bu tiirlerin popiilasyon durumlarina ba- (Jonnson, 2006; Kiziroglu, 2009). Arastirma siire-
kilmamustir. Ancak, popiilasyon yogunluklarindaki ~ since SGTP’nda y1l boyu gériilen yerli tiir sayisi 50
mevsimsel artis ve azalislar tiirlerin mevsimsel sta- ~ olarak tespit edilmistir. Caligma alaninda gézlem-
tiilerini degerlendirmede yardimei olmustur. Tiirlerin ~ lenen 158 kus tiirliniin ayrintili mevsimsel statiileri
familyalara dagilimi Ek Tablo 1’de goériilmektedir. Sekil 2 ve Ek Tablo 1°de verilmistir.

3.1. Alandaki kus tiirleri

SGTP’nda arastirma siiresince (17 Kasim 202217
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Sekil 2. SGTP’nda tespit edilen kuslarin mevsimsel statiileri
Figure 2. Seasonal status of the birds detected in SLNP

Kuslarin mevsimsel statiileri incelendiginde (Sekil
2) bazi kuslarda birkag farkli gé¢ durumu belirtil-
mistir. Bunun nedeni ayni kus tiiriinden bireylerin
farkli gd¢ davranisi gosterebilmeleridir. Ornegin
Yesilbas (4Anas platyrhynchos) tirii arastirma ala-
ninda yil boyu goriilebilecegi gibi, kig gocli do-
neminde go¢men Yesilbaslarin da bu alana kisa
stireli konaklama i¢in gelmeleri tiiriin mevsimsel
statiilerinde ¢esitlilik ortaya ¢ikarmaktadir. Bu ne-
denle Yesilbas, alan i¢in yerli tiir iken ayrica kis
ziyaretgisi durumu da mevcuttur. Buna gére SGTP
icin: a) 37 kus tiirii sadece yaz ziyaretgisi, b) 18 kus
tliri sadece kis ziyaretgisi, ¢) 17 kus tiirii sadece
yerli, d) 14 kus tiirli sadece transit, ¢) 18 kug tiirii
hem yaz ziyaret¢isi hem transit, f) 15 kus tiirti hem
kis ziyaretcisi hem transit, g) 13 kus tiirii hem yerli
hem yaz ziyaretgisi, h) 10 kus tiirii hem yerli hem
kis ziyaretgisi, i) 4 kus tiirii hem yerli hem tran-
sit, j) 1 kus tiirii hem yaz ziyaretgisi hem kis ziya-
retcisi, k) 5 kus tiirii hem yaz ziyaretgisi hem kis
ziyaret¢isi hem de transit, 1) 5 kus tiirii hem yerli
hem kis ziyaretcisi hem de transit, m) 1 kus tiirii ise
hem yaz ziyaretgisi hem kig ziyaretgisi hem de yerli
gocmenlik davranist sergilemektedir.

Ote yandan, Uluslararast Dogay1 Koruma Birligi
(IUCN; iucn.org) tarafindan belirlenmis Olciitlere
gore, arastirma alaninda tespit edilen 4 tiiriin nes-
li tehlike altindadir (VU). Bunlar: Elmabas pat-
ka (Aythya ferina), Bliyliik orman kartali (Clanga
clanga), Aladogan (Falco vespertinus) ve Uveyik
(Streptopelia turtur) tirleridir. Ayrica, arastirma
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alaninda tespit edilen Kizkusu (Vanellus vanellus)
ve Camurcullugu (Limosa limosa) nesli tehlike al-
tina girmeye yakin (NT) tiirlerdir. Bu alt1 tiir de
arastirma alani i¢in yerli tiirlerden olmayan goc-
men kuslar arasindadir. 152 tiir ise neslinin tehli-
keye girmesi diistik riskli (LC) tiirlerdir (IUCN,
2024).

Avrupa Yaban Hayati1 ve Dogal Habitatlarin Ko-
runmasina Iliskin Bern Sozlesmesi'ne (coe.int/
en/web/bern-convention) gore arastirma alaninda
tespit edilen 108 kus tiirti kesin koruma altinda
(KKA) ve 44 kus tiirii koruma altinda (K A) olup 6
kus tiirti hakkinda ise herhangi bir durum belirtil-
memistir (BERN, 2024).

Nesli Tehlikede Olan Yabani Hayvan ve Bitki
Tiirlerinin Uluslararas1 Ticaretine Iliskin Séz-
lesmeye (CITES; cites.org) gore arastirma ala-
ninda tespit edilen 1 kus tiri Ek 1 ve 21 kus
tiirii Ek 2 sinifindadir; diger tiirler ise siniflandiril-
mamistir (CITES, 2023).

Aragtirma alaninda (Ek Tablo 1’deki TOB) tespit
edilen 113 kus tiirii koruma altindadir, 45 kus tiirii
ise avina belli siirelerde izin verilen tiirlerdir (T.C.
Resmi Gazete, 2022).

Merkez Av Komisyonu Kararrna (MAKK; T.C.
Resmi Gazete, 2023) gore, aragtirma alaninda tes-
pit edilen 38 kus tiirii koruma altindadir, 25 kus
tlirii ise avina belirli zamanlarda miisaade edilen
av hayvani olarak belirlenmistir.



Elde edilen bulgularla Sera Golii Tabiat Parki ve  Euro kodu ve tiir ad1 ile ilgili bilgiler igin URL-5 ve
cevresini kullanan kus tiirlerine ait tablolar olustu- ~ URL-6’dan yararlanilmistir.

rulmusg ve bu kuslar mevsimsel statiilerine, kiiresel

dlgekte tehlike durumlarina ve koruma durumla-  SGTP’nda arastirma siiresince tespit edilen bazi kug
rina gore sonug tablosuna islenmistir (Ek Tablo 1).  tiirlerine ait goriiniimler ise Sekil 3’te verilmistir.

Karabatak (Phalacrocorax carbo) Camurcun (4nas crecca)

Gece balik¢ili (Nycticorax nycticorax) Kiiciik ak balik¢il (Egretta garzetta)

Sahin (Buteo buteo) Yalicapkini (Alcedo atthis)

Sekil 3. Arastirma alaninda tespit edilen bazi kus tiirleri (Foto: B. Celikei, 2023)
Figure 3. Views of some bird species detected in the study area
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3.2. Alandaki baslica tehditler

Sera Golii Tabiat Parki’nin kus tiirlerini ve yasam
alanlarini tehdit ettigi belirlenen baslica unsurlar
sulak alanlarin tahribi, basibos kopek ve kediler,
rekreasyonel kullanim, deniz bisikletleri, evcil
hayvanlar, plansiz balik¢ilik faaliyetleri, otlatma
ve genellikle diizensiz gelisen sehirlesmedir.

Basibos kopek ve kediler, basta kus tiirleri olmak
iizere yilan, kertenkele, kiigiik memeli, kelebek vd.
tlirlerini yok ederek yaban hayatina ciddi zararlar
vermektedir. Yaban hayvanlarini avlayarak, kor-
kutarak ve hastalik bulastirarak ekosistemin den-
gesini bozmakta, alani ziyaret eden insanlar1 da
rahatsiz etmektedirler (Sekil 4).

Sekil 4. Arastirma alanindaki basibos kopekler (iistte) ve kediler (altta) (Foto: B. Celikgi, 2023)
Figure 4. Stray dogs (up) and cats (down) in the study area

Aragtirmada alan igerisinde bulunan su kaynak-
larinin insanlar tarafindan tahrip edildigi goriil-
miigtiir. Sulak alanlara atilan ¢oplerin ve bu Goél’e
baglanmis borulardan dokiilen ¢evredeki yerlesim
yerlerine ait atik sularin, arastirma sahasini yasam
alani olarak kullanan kuslar1 olumsuz etkiledigi
tespit edilmis; ayrica kuslarin beslenme ve ba-
rinma alanlarinda dere 1slah1 ¢alismasi yapilirken
ekskavator kullanildigr da gézlenmistir. Bu durum
ozellikle iireme, kulucka ve gé¢ donemlerinde kus-
larin yagsam alanlarina zarar vermektedir.

Aragtirma sahasinin giiniibirlik rekreasyonel kul-
lanimi1 (piknik, vd.) ziyaretcilere cesitli yararlar
saglamaktadir. Ancak, birakilan ¢opler bu alandan
faydalanmak isteyen insan dahil biitiin canlilari
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tehdit eden bir unsurdur.

Aragtirma yapilirken gbze garpan bir diger tehdit
ise ziyaret¢iler tarafindan Gol'tin farkli bolgele-
rinde kullanilan deniz bisikletleridir. Gol ¢evre-
sindeki agaglik ve calilik alanlara yakin mesafede
bilingsizce kullanilan deniz bisikletlerinin, 6rne-
gin Gece balik¢ilt (Nycticorax nycticorax) gibi o
bolgeyi yasam alani olarak tercih eden kuslari iir-
kiittiigl ve alandan uzaklastirdigi gézlenmistir. Bu
durumun hem tireme déneminde hem de kulugka
doneminde tiim kus tiirlerine biiyiik bir rahatsizlik
vermekte oldugu tespit edilmistir.

Aragtirma sahasi igerisinde yore insani tarafindan
yetistirilen evcil ordek ve kazlar da Gol gevresin-
de konaklayan, beslenen veya kuluckaya yatan kus



tiirlerini olumsuz etkileyen tehditlerden biridir. Bu
durumun alan kullaniminda rekabet olusturdugu
ve dolayistyla kus tiirlerine rahatsizlik verdigi go-
rilmiistiir.

Ziyaretgilerin, alanda giiriiltii ¢ikaran oyuncaklari
kullandig1 ve kuslarin konakladigi Gol ¢evresinde-
ki alanlarda balik tuttugu goriilmistiir. Bu durum
ozellikle tireme, kulugka ve go¢ donemlerinde kus
tlirlerine rahatsizlik vermektedir.

Yore halkinin 6nemli gecim kaynaklarindan birisi
olan hayvancilik faaliyetlerinin, Sera Goli ve bu
Golii besleyen dere etrafindaki otsu bitkilerin bu-
lundugu alanlarda yapildig1 goriilmiistiir. Kiigiik-
bas hayvanlarin bu alanin igerisinde otlatilmasi
kuslarin yasam alanini olumsuz etkilemektedir.

Trabzon, Dogu Karadeniz Boliimii'niin en fazla
niifusa sahip ilidir (URL-7). Siirekli yapilasma ile
hizla genisleyen Merkez ve Akgaabat ilgelerinde
yapilagma gittikge artmaktadir. Sehirler, ¢alisma
alaninin hemen bitisigine kadar ulagmistir. Bu da
kuslarin yasam alanini daraltan ve sahanin dogal
yapisini bozan bir etkendir. Ayrica, arastirma sa-
hasinin yanindan gegen Seragdlii Caddesi tizerinde
yapilan yol ¢aligmalar1 da kuslara rahatsizlik ver-
mektedir.

4. Tartisma ve Sonug¢

SGTP’nda yapilan gozlemler sonucu 47 aileye ait
158 kus tiirii tespit edilmistir. Arastirma alaninda
yil boyu goriilen yerli tiir sayist ise 50°dir.

Trabzon Havalimani'nda yapilmig bir ¢aligmada
(Giilci, 2011) tespit edilen 123 kus tiiriinden 25’1
calismamizda gozlenememistir. Bu tiirler; Ak pe-
likan (Pelecanus onocrotalus), Otiicii kugu (Cyg-
nus cygnus), Sakarca (Anser albifrons), Boz kaz
(Anser anser), Suna (Tadorna tadorna), Yaz 6rdegi
(Marmaronetta angustirostris), Siitlabi (Mergellus
albellus), Ar1 sahini (Pernis apivorus), Yilan kar-
tali (Circaetus gallicus), Yaz atmacasi (Accipiter
brevipes), Pacal1 sahin (Buteo lagopus), Ulu dogan
(Falco cherrug), Balik kartali (Pandion haliaetus),
Kiliggaga (Recurvirostra avosetta), Biiyiik kara-
bas mart1 (Ichtyaetus ichtyaetus), Akdeniz marti-
st (Ichtyaetus melanocephalus), Biiylik karasirth
martt (Larus marinus), Kir baykusu (4sio flam-
meus), Ak karinli ebabil (Tachymarptis melba),
Orman toygar1 (Lullula arborea), Kaya kirlangici
(Ptyonoprogne rupestris), Okse ardici (Turdus vis-
civorus), Kara sinekkapan (Ficedula hypoleuca) ve
Kigiik karga (Corvus monedula)’dir.

Calismamizla alanda tespit edilen tiirlerden; Kara
boyunlu batagan, Kiiclik balaban, Gece balikeili,
Sigir balikcili, Leylek, Celtike¢i, Fiyu, Gokce de-
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lice, Cayir delicesi, Cakir, Kiiciik orman kartali,
Biiyiik orman kartali, Kii¢iik kartal, Kerkenez,
Kocagoz, Bataklik kirlangici, Akga cilibit, Kiigiik
altin yagmurcun, Altin yagmurcun, Orman didiik-
ciinii, Ince gagali mart1, Kiiciik giimiis mart1, Gii-
len sumru, Sumru, Uveyik, Kiiciik kumru, Guguk,
Puhu, Kulakli orman baykusu, Alaca baykus, Co-
banaltadan, Arikusu, Yesil agackakan, Kara agag-
kakan, Orman alaca agagkakani, Alaca agackakan,
Ortanca agackakan, Kiigiik agackakan, Bogmakli
toygar, Tepeli toygar, Tarlakusu, Kulakli toygar,
Derekusu, Cayir tas kusu, Oter ardig, Kamisbiil-
biilii, Ak mukallit, Ak gerdanli 6tlegen, Kara basli
Otlegen, Sogiitbilbiilii, Kara alinli 6riimcekkusu,
Biiytik oriimcekkusu, Agag sercesi, Kaya sercesi,
Dag ispinozu, Kiiclik iskete, Ketenkusu, Ciitre,
Sar1 ¢inte, Kirazkusu ve Tarla ¢intesi olmak tizere
60 kus tiriiniin ise Giilci (2011)’nin ¢aligmasinda
kaydedilmedigi de belirlenmistir.

Kahraman ve ark. (2016) tarafindan Trabzon ilinin
genelinde tespit edilen 310 kus tiiriinden 155’1 ¢a-
lisma sahamizda gozlenememistir. Ayrica, ¢alis-
mamizla alanda tespit edilen Kizil ¢aylak, Ortanca
agackakan ve Kaya sercesi olmak tizere 3 kus tiirii-
niin de Kahraman ve ark. (2016)’na ait ¢alisma ile
Trabzon’da kaydedilmedigi goriilmiistiir.

Sar1 ve ark. (2022a) ile Sar1 ve ark. (2022b) tara-
findan Trabzon Havalimani’'nda yapilmis ¢aligma-
larda tespit edilen 109 kus tiiriinden 2’si ¢aligma-
mizda goézlenememistir. Trabzon Havalimani’nda
yapilmis diger bir g¢aligmada ise Sar1 ve ark.
(2022c) tarafindan tespit edilen 120 kus tiiriinden
2’si galigmamizda yine gozlenememistir. Bu tiirler
Kizil gerdanl dalgi¢ (Gavia stellata) ve Kara ger-
danli dalgi¢ (Gavia arctica)’tir.

Calismamizla alanda tespit edilen tiirlerden Kiigiik
balaban, Gece balik¢ili, Alaca balikeil, Camurcun,
Cikrike¢in, Cakir, Kiigiik orman kartali, Biiytlik or-
man kartali, Orman diidiik¢iinii, Ince gagali mart,
Giilen sumru, Puhu, Kulakli orman baykusu, Ala-
ca baykus, Arikusu, Yesil agackakan, Kara agac-
kakan, Orman alaca agagkakani, Alaca agackakan,
Ortanca agackakan, Kiiciik agagkakan, Bogmakl
toygar, Tarlakusu, Kulakli toygar, Derekusu, Dag
kuyruksallayani, Kamis biilbiilii, Maskeli 6tlegen,
Ak gerdanli 6tlegen, Kara basl 6tlegen, Sogiitbiil-
biilii, Kiiclik sinekkapan, Agag sercesi, Kaya ser-
¢esi, Dag ispinozu, Kiiciik iskete, Kara basli iskete,
Ketenkusu, Ciitre ve Kaya ¢intesi olmak tizere 40
kus tiirlintin de Sar1 ve ark. (2022b)’na ait ¢aligsma-
da kaydedilmedigi goriilmiistiir.

Aragtirma alaninda Buruk (2022) tarafindan tespit
edilen 132 kus tiiriinden 20’si arastirmamizda goz-
lenememistir. Bunlar Kara gerdanh dalgi¢c (Gavia



arctica), Ar1 sahini (Pernis apivorus), Yilan kartali
(Circaetus gallicus), Benekli suyelvesi (Porzana
porzana), Bataklik su yelvesi (Zapornia parva),
Ak kumkusu (Calidris alba), Kara karinli kumku-
su (Calidris alpina), Sucullugu (Gallinago gallina-
g0), Ak karinli ebabil (Tachymarptis melba), Kum
kirlangict (Riparia riparia), Cizgili 6tlegen (Cur-
ruca nisoria), Boz 6tlegen (Sylvia borin), Siirmeli
calikusu (Regulus ignicapilla), Halkal1 sinekkapan
(Ficedula albicollis), Kara sinekkapan (Ficedula
hypoleuca), Kizil bagh ériimcekkusu (Lanius se-
natér), Saksagan (Pica pica), Kii¢iik karga (Corvus
monedula), S6giit sergesi (Passer hispaniolensis)
ve Bahge cintesi (Emberiza cirlus) tiirleridir.

Yaptigimiz arastirmada gozlemlenip, ayni alanda
Buruk (2022) tarafindan tespit edilemeyen 46 kus
tlirii bulunmaktadir. Bu tiirler Kii¢iik karabatak,
Balaban, Kiiciik balaban, Gece balikeili, Sigir ba-
lik¢il1, Erguvani balikeil, Leylek, Celtikei, Fiyu,
Kilkuyruk, Macar ordegi, Elmabas patka, Kizil
caylak, Saz delicesi, Gokge delice, Cayir delicesi,
Kiiciik orman kartali, Aladogan, Delice dogan,
Gokdogan, Turna, Uzunbacak, Kocag6z, Bataklik
kirlangici, Akga cilibit, Kiigiik altin yagmurcun,
Altin yagmurcun, Camurgullugu, Kizilbacak, Gii-
len sumru, Kara gagali sumru, Gokge giivercin,
Uveyik, Puhu, Kukumav, Kara agackakan, Ortan-
ca agackakan, Kiigiik agackakan, Bogmakli toygar,
Kulakli toygar, Derekusu, Kir incirkusu, Sar1 bagh
kuyruksallayan, Biiyiik riimcekkusu, Kaya serge-
si ve Sar1 ¢inte’dir.

Arastirma alaninda Buruk (2022) tarafindan belir-
lenen kus tiirlerinin mevsimsel statiisii ile yaptigi-
miz ¢alismada gozlenen 79 kus tiiriiniin mevsimsel
statlisii farklilik gostermektedir. Bu tiirler arasinda
Tepeli karabatak, Kiigiik ak balik¢il, Biiyiik ak ba-
lik¢il, Camurcun, Cikrik¢in, Kara caylak, Cakir,
Kizil sahin, Kerkenez, Kizkusu, Dogiiskenkus,
Yesilbacak, Kiiclik giimiis martr, Giimiis marti,
Kiigiik kumru, Pegeli baykus, Kulakli orman bay-
kusu, Yaligapkini, Orman alaca agackakani, Ala-
ca agagkakani, Aga¢ incirkusu, ¢ayir incirkusu,
sar1 kuyruksallayan, ¢itkusu, Biilbiil, Mavigerdan,
Kara kizilkuyruk, Boz kuyrukkakan, Oter ardig,
Kamigbiilbiilii, Ak mukallit, Uzun kuyruklu bas-
tankara, Mavi bastankara, Ekin kargasi, Kuzgun,
Kiiciik iskete, Kocabas, Caprazgaga ve Tarla ¢in-
tesi olmak tizere 39 kus tiiriine ait mevsimsel sta-
tlinlin ise yaptigimiz goézlemler sonucu tamamen
farkli oldugu tespit edilmistir.

Buruk (2022) tarafindan, arastirma alant i¢in yerli
tiir olarak belirtilen Bahri, Ak kuyruksallayan ve
Kizilgerdan yerli ve yaz ziyaretcisi (Y, YZ); Kii¢iik
batagan ve Yesilbas yerli ve kig ziyaretcisi (Y, KZ);
Gri balike1l yerli, kis ziyaret¢isi ve transit gdcmen
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(Y,KZ, T); Atmaca ve Sahin yerli ve transit gdgmen
(Y, T); Kiigiik giimiis mart1 kis ziyaretgisi (KZ);
Yaligapkini yaz ziyaretgisi ve kig ziyaret¢isi (YZ,
KZ); Sar1 kuyruksallayan yaz ziyaret¢isi (YZ);
Kara kizilkuyruk yaz ziyaretgisi, kis ziyaretgisi ve
transit go¢men (YZ, KZ, T) tiirler olarak arastirma
alaninda tarafimizdan tespit edilmislerdir.

Buruk (2022) tarafindan, arastirma alani i¢in yaz
ziyaretgisi tiir olarak belirtilen Alaca balikeil, Ari-
kusu, Cayir taskusu, Kuyrukkakan, Ak gerdanli
Otlegen, Kara baslt 6tlegen, Sogiitbiilbiili, Kizil
sirtlt 6rtimcekkusu, Kara alinli 6riimcekkusu ve
Saka yaz ziyaretgisi ve transit gogmen (YZ, T); Kii-
¢lik ak balikeil, Bilyiik ak balik¢il ve Kara caylak
yerli, kis ziyaretgisi ve transit gogmen (Y, KZ, T);
Camurcun, Dogiiskenkus ve Yesilbacak kig ziya-
retgisi ve transit gogmen (KZ, T); Cikrik¢in, Kiz-
kusu ve Citkusu kis ziyaretcisi (KZ); Kizil sahin
yerli ve transit go¢men (Y, T); Kerkenez, Mavi bas-
tankara ve Tarla ¢intesi yerli ve kig ziyaretgisi (Y,
KZ); Sutavugu, Guguk, Ebabil, Dag kuyruksalla-
yani, Civgin ve Kirazkusu yerli ve yaz ziyaretgisi
(Y, YZ); Sumru ve Kizilkuyruk yaz ziyaretgisi, kis
ziyaretgisi ve transit gocmen (YZ, KZ, T); Peceli
baykus ve Oter ardig yerli (Y); Agac incirkusu ise
transit (T) tiirler olarak arastirma alaninda tarafi-
mizca belirlenmistir.

Buruk (2022) tarafindan, arastirma alani i¢in kis
ziyaretgisi tiir olarak belirtilen Karabatak yerli, yaz
ziyaretgisi ve kis ziyaretcisi (Y, YZ, KZ); Cakir
transit gogmen (T); Tepeli patka ve Karabag marti
yerli ve kis ziyaretcisi (Y, KZ); Culluk ve Dag is-
pinozu kig ziyaretgisi ve transit gogmen (KZ, T);
Alaca agackakan ve Kuzgun yaz ziyaretgisi (YZ);
Uzun kuyruklu bastankara ise yerli ve yaz ziyaret-
cisi (Y, YZ) tiirler olarak aragtirma alaninda tarafi-
mizdan belirlenmistir.

Buruk (2022) tarafindan, aragtirma alani i¢in tran-
sit gogmen tiir olarak belirtilen Tepeli karabatak
ve Cayir incirkusu yerli ve kis ziyaretcisi (Y, KZ);
Kiiciik kartal yerli ve transit gégmen (Y, T); Bil-
dircin ve Ince gagali mart1 kis ziyaretcisi ve tran-
sit gogmen (KZ, T); Yesil diidiik¢lin ve Dere dii-
diik¢iinii yaz ziyaretgisi, kis ziyaret¢isi ve transit
goemen (YZ, KZ, T); Glimiis marti, Kiiciik kumru
ve Kulaklt orman baykusu yerli (Y); Orman alaca
agackakani, Biilbiil, Boz kuyrukkakan, Kamisbiil-
biilii, Ak mukallit, Kii¢iik iskete ve Caprazgaga
yaz ziyaretcisi (YZ); Mavigerdan, Ekin kargasi ve
Kocabas kis ziyaretcisi (KZ); Kiigiik sinekkapan,
Alaca sinekkapan, Ciitre ve Kaya cintesi ise yaz
ziyaretgisi ve transit gogmen (YZ, T) tiirler olarak
aragtirma alaninda tarafimizca tespit edilmistir.

Baskaya (1994) tarafindan Dogu Karadeniz Bolii-



mii’nde gdo¢men kus tiirleri lizerine yapilan arastir-
mada Gece balik¢ili (Nycticorax nycticorax), nadir
olarak eyliil ve ekim aylarinda yorede kulugkaya
yatmayan ve yoreyi transit gogleri sirasinda kulla-
nan tiir (T) olarak belirlenmistir. Ancak Gece ba-
lik¢il1, calisgmamiz kapsaminda subat, mart, nisan,
mayis, haziran, temmuz, agustos, eyliil ve kasim
aylarinda yerli ve yaz ziyaretgisi (Y, YZ) olarak
gozlenmistir. Ayrica, ¢aligma alaninda geng birey-
lerin gézlenmesi nedeniyle tiiriin alanda kulugkaya
yattig1 ilk kez bu ¢alismamiz ile tespit edilmistir.

Bugiine kadarki ¢alismalar sonucu, Dogu Karade-
niz Bolimi’nde yaklasik 350 kus tiiriiniin varlig1
tespit edilmistir. SGTP’nda tespit edilen 158 kus
tlirii g6z oniine alindiginda, bu Gol’tin, Trabzon ili
ve Dogu Karadeniz Boliimii i¢in 6nemli sayilabile-
cek bir sulak alan oldugu ortaya konulmustur.

SGTP’nda yiiriitiilen bu ¢alisma ile alanda kus
tlirlerini ve yagam alanlarini tehdit eden baslica
bircok unsur da belirlenmistir. Oncelikli bu tehdit
unsurlarina karsi bazi dnlemlerin alinmasi gerek-
mektedir:

Kus tiirlerine ciddi zararlar veren basibos kdpek ve
kedilerin arastirma alanindan toplatilmasi gerek-
mektedir. Vatandaslar tarafindan alana getirilen ev-
cil hayvanlarin (¢coban képegi, evcil kedi-kopekler)
ise serbestge dolagmasina miisaade edilmemelidir.

Rekreasyonel kullanima sinirli izin verilmelidir.
Piknik, mangal, vb. faaliyetlerden sonra vatandas-
larin ¢oplerini ¢evreye degil ¢op kutularina birak-
masi saglanmali ve alandaki ¢6p kutularinin agzi
kapali olmalidir. Ayrica, SGTP’ndaki giiriiltii ¢1-
karan oyuncaklarin kullanimina son verilmelidir.

Balikeilik faaliyetlerinin planlt bir sekilde yapil-
masi da gerekmektedir.

Su kaynaklarinin tahrip edilmesine izin veril-
memelidir. Sera Golii ve bu golii besleyen dereler
korunmali, olusan dogal c¢aliliklar ve diger dogal
yasam alanlarinin tahrip edilmesi onlenmeli ve
gelismelerini saglayacak kosullar saglanmalidir.
Ayrica, kuslarin barinma ve beslenmelerine uygun
bitki tiirleri (saz, kamis, meyveli agag-calilar) eki-
lerek/dikilerek yenileme ve iyilestirme ¢alismalari
yapilmalidir.

Sera Golii’nde kuslar1 rahatsiz eden deniz bisikleti
kullanimina son verilmelidir.

Alanda kus tiirlerine rahatsizlik veren evcil 6rdek-
lerin ve kazlarin yetistirilmesine engel olunmalidir.

SGTP’nda kiigiikbas hayvan otlatmasina son veril-
melidir. Ciinkii bu hayvanlar, otlatma yapilan alan-
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lardaki kuslar1 rahatsiz etmekte ve yuvalarina zarar
vermektedirler. Ozellikle iireme ve go¢ dénemle-
rinde kuslara verdikleri rahatsizlik dnemlidir.

Plansiz gehirlesmenin, Tabiat Parki yoniine daha da
ilerlemesi durdurulmali veya azaltilmalidir. Sehir-
ler calisma alaninin hemen bitisigine kadar ulas-
mistir. Bu nedenle yetkililer alanin dogal yapisini
dikkate alan imar planlar1 yapmalidir.

Arastirma alani i¢in DKMP tarafindan yonetim
plant hazirlanmali ve kus gozlemleri yilin her
mevsimi diizenli olarak yapilmalidir. Ozellikle
iireme ve go¢ donemlerinde kus tiirleri i¢in sayim
ve izleme ¢alismalar1 planlanmalidir. Nesli tehlike
altinda olan Elmabas patka (Aythya ferina), Bliyiik
orman kartali (Clanga clanga), Aladogan (Falco
vespertinus) ve Uveyik (Streptopelia turtur) tiirleri
icin de tiir eylem plan1 hazirlanmalidir.

Yaban hayatinin dogru bir sekilde yonetilmesi igin,
hazirlanacak planlarin konu ile ilgili alaninda egi-
tim almis yaban hayati uzmanlar tarafindan yiiri-
tiilmesi gerekmektedir. Bu nedenle TOB, CSB, Be-
lediyeler ve ithalat ile ihracat igin Ticaret Bakanlig1
basta olmak iizere ilgili kurumlarda Yaban Hayat1
Ekolojisi ve Yonetimi Bolimii mezunlarinin go-
revlendirilmesi saglanmalidir. Ulkemizde yaban
hayat1 yonetiminde, ilgili kurumlarda ¢alisan Or-
man Miihendisleri veya Biyologlar genel anlamda
gorevlendirilmektedir. Ancak bu personelin kuslar
basta olmak iizere yaban hayat1 ile ilgili bilgi ve
deneyimleri yeterli degildir. Kuslarla alakali her
tlirlii bilgiye (ekolojisi, biyolojisi, davranislari, vs.)
hakim alaninda uzman personele sahip olunmasi
basarili bir yaban hayati yonetim plan1 hazirlan-
mast ve uygulanmast i¢in sarttir.

SGTP kus ¢esitliligi agisindan biiyiik bir turizm
potansiyeline sahiptir. Oncelikle yore halki ¢evre
konusunda bilinglendirilmelidir. Biitiin bu sorunla-
rin temelinde insanlarin dogaya miidahalesi oldugu
goriilmektedir. Yore insanlarinin bilinglendirilme-
si i¢in okul dncesinden baglayan bir egitim sistemi
olusturulmali; koyliilerin, gobanlarin, muhtarlarin,
Ogretmenlerin, asker ve sivil idarecilerin egitilmesi
saglanmalidir. Bu amag i¢in kitapgiklar, brosiirler
vs. hazirlanmali, yerel TV ve radyo programlari
yapilarak farkindalik olusturulmalidir.

Sonug olarak yasam alanlarinin diizeltilmesiyle, bu
sartlarda dahi kayda deger kus tiiriinii barindiran
aragtirma alani daha da fark edilir olacaktir. Bu
sayede mevcut kus tiirlerinin yagam alani iyilesti-
rilirken, sahanin giivenli oldugunu hisseden yakin
cevredeki diger tiirlerin gelisi ile de kus tiirii sayis1
artacak ve alanda muazzam bir kus tiirii zenginli-
§i ortaya ¢ikacaktir. Bu ¢esitliligi degerlendirmek



amaciyla alana hakim noktalara gézlem kuleleri ve
seyir teraslar1 yaptirilip, yilin belirli zamanlarinda
buralar1 halkin kullanimina acarak yaban hayati
turizm geliri de elde edilebilir.

Alanda diizenlenecek kus gozlem faaliyetleri ile
yore halki da ekonomik anlamda getiri saglayabi-
lecektir. Bu arastirma ile SGTP’nin, alinacak bu
onlemlerle bir kus cenneti haline getirilebilecegi
goriilmiistiir. Bu 6zelliginin kapsamli bir anlatimla
ve her cesit iletisim araclar1 kullanilarak tilke ve
diinya ¢apinda tanitimryla da yore halkina gelir ge-
tiren bir kaynak olarak kullanilmasi saglanabilir.
Yore halkinin da bu sayede sahayi sahiplenmesi
daha da kolay olacaktir.

Dogal kaynaklarin en az tahribatla gelecek nesille-
re aktarilmasi veya bir baska deyisle siirdiiriilebi-
lir kullanimt ise her bilingli bireyin gorevidir. Bu
nedenle erken ¢cocukluk doneminden baslayip hayat
evrelerinin tiimiinde doga ve yaban hayati egitimi,
egitimin her seviyesinde onemsenmelidir. Yaban
hayati ile ilgili okul dncesi seviyesinden iiniversite
egitimine kadar uygulamali egitim miimkiin oldu-
gu kadar tesvik edilmelidir. Okul 6ncesi doneminde
okul miifredat1 ve programlari doga ve yaban hayati
egitimi konusunda desteklenmelidir (Sar1, 2022).

Bu ¢alismanin amact; Trabzon ili sinirlari igerisin-
de bulunan ve hem yerli hem de gégmen kuslar igin
onemli bir sulak alan olan SGTP’nda gozlenen kus
tlirlerini belirlemek, arastirma alaninda gergekles-
tirilecek yonetim calismalarina yardimci olmak
ve alandaki yaban hayati odakli turizm faaliyet-
lerinde farkindalik olusturmaktir. Ayni zamanda,
doga ve yaban hayat1 kaynaklarinin siirdiiriilebilir
olarak yonetilmesinde kaynaklarin biitiin yonleri
g6z oniinde bulundurularak devamliligr saglamak
amaclanmistir. Calisma sonunda elde edilen bi-
limsel verilerin, SGTP’nda uygulanmas: gereken
yaban hayati yonetim planlarina katki saglayarak
iilkemiz genelindeki tiim tabiat parklarina 6rnek
teskil etmesi hedeflenmektedir. Bu ¢alismada tes-
pit edilen verilerin, SGTP’nin yaban hayati odakl
karsilagabilecegi sorunlarin ¢oziimiinde yararh
olabilecegi diisiiniilmektedir.
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri
Ann. Table 1. Bird species detected in SLNP

Euro

Mevsimsel

Sira Kodu Tiirkge Ad1 Bilimsel Ad1 IUCN Statii BERN | CITES | TOB [MAKK
Batagangiller Podicipedidae
1 70 | Kigiik batagan Tachybaptus ruficollis | LC Y, KZ KKA — | KA | —
2 90 |Bahri Podiceps cristatus LC Y, YZ KA — | KA | —
3 120 | Kara boyunlu batagan | Podiceps nigricollis LC KZ KKA — | KA | —
Karabatakgiller Phalacrocoracidae
4 720 | Karabatak Phalacrocorax carbo LC |Y,YZ,KZ| KA —_ AH | AH
5 800 | Tepeli karabatak Gulosus aristotelis LC Y, KZ KA — | KA | —
6 | 820 |Kii¢iik karabatak Microcarbo pygmaeus | LC Y, KZ KKA — | KA | —
Balikgilgiller Ardeidae
7 950 |Balaban Botaurus stellaris LC Y,YZ KKA —_ KA | —
8 970 |Kiigiik balaban Ixobrychus minutus LC YZ,T KKA — | KA | —
9 | 1010 | Gece balike1lt Nycticorax nycticorax | LC Y,YZ KKA — | KA | —
10 | 1080 | Alaca balikgil Ardeola ralloides LC YZ,T KKA — | KA | —
11 | 1110 | Sigir Balikeils Bubulcus ibis LC KZ, T KKA — | KA | —
12 | 1190 |Kiiciik ak balike1l Egretta garzetta LC | Y,KZ, T | KKA — | KA | —
13 | 1210 |Biiyiik ak balikeil Ardea alba LC | Y,KZ, T | KKA — | KA | —
14 | 1220 | Gri balike1l Ardea cinerea LC | Y,KZ, T KA —_ AH | KA
15 | 1240 | Erguvani balike1l Ardea purpurea LC YZ KKA — | KA | —
Leylekgiller Ciconiidae
16 | 1340 |Leylek Ciconia ciconia LC YZ KKA — | KA | —
Aynakgiller Threskiornithidae
17 | 1360 | Celtik¢i Plegadis falcinellus LC YZ KKA — | KA | —
Ordekgiller Anatidae
18 | 1790 |Fiyu Mareca penelope LC Kz KA — | AH | AH
19 | 1840 | Camurcun Anas crecca LC Kz, T KA — | AH | AH
20 | 1860 | Yesilbag Anas platyrhynchos LC Y, KZ KA — | AH | AH
21 | 1890 |Kilkuyruk Anas acuta LC KZ KA — | AH | AH
22 | 1910 | Cikrik¢in Spatula querquedula LC Kz KA — | AH | AH
23 | 1960 | Macar 6rdegi Netta rufina LC Kz KA — | AH | AH
24 | 1980 |Elmabas patka Aythya ferina VU Kz KA — | AH | AH
25 | 2030 | Tepeli patka Aythya fuligula LC Y, KZ KA — | AH | AH
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri (devam)
Ann. Table 1. Bird species detected in SLNP (continued)

Euro

Mevsimsel

Sira Kodu Tiirkge Ad1 Bilimsel Ad1 IUCN Statii BERN|CITES| TOB [IMAKK
Atmacagiller Accipitridae
26 | 2380 | Kara ¢aylak Milvus migrans LC | Y,KZ, T |[KKA| Ek2 | KA | —
27 | 2390 | Kizil caylak Milvus milvus LC | Y,KZ, T |[KKA| Ek2 | KA —
28 2600 | Saz delicesi Circus aeruginosus LC T KKA| Ek2 | KA | —
29 | 2610 | Gokge delice Circus cyaneus LC KZ, T |KKA| Ek2 | KA | —
30 | 2630 | Cayir delicesi Circus pygargus LC Kz, T |KKA| Ek2 | KA | —
31 | 2670 | Cakir Accipiter gentilis LC T KKA| Ek2 | KA | —
32 12690 | Atmaca Accipiter nisus LC Y, T KKA| Ek2 | KA —_—
33 | 2870 | Sahin Buteo buteo LC Y, T KKA| Ek2 | KA —_
34 | 2880 | Kiz1l sahin Buteo rufinus LC Y, T KKA| Ek2 | KA | —
35 12920 | Kiiglik orman kartali Clanga pomarina LC T KKA| Ek2 | KA | —
36 | 2930 | Biiyiik orman kartali Clanga clanga Vu T KKA| Ek2 | KA | —
37 | 2980 | Kiictik kartal Hieraaetus pennatus LC Y, T KKA| Ek2 | KA | —
Dogangiller Falconidae
38 | 3040 | Kerkenez Falco tinnunculus LC Y,KZ |KKA| Ek2 | KA _
39 3070 | Aladogan Falco vespertinus VU T KKA| Ek2 | KA | —
40 | 3100 | Delice dogan Falco subbuteo LC T KKA| Ek2 | KA | —
41 | 3200 | Gokdogan Falco peregrinus LC Kz, T |KKA| Ek1 | KA | —
Siiliingiller Phasianidae
42 | 3700 | Bildircin Coturnix coturnix LC Kz, T KA | — AH AH
Sutavugugiller Rallidae
43 | 4240 | Sutavugu Gallinula chloropus LC Y, YZ KA | — | AH | KA
44 | 4290 | Sakarmeke Fulica atra LC Y KA | — | AH | AH
Turnagiller Gruidae
45 | 4330 | Turna Grus grus LC T KKA| Ek2 | KA | —
Kiliggagagiller Recurvirostridae
46 | 4550 | Uzunbacak Himantopus himantopus | LC YZ, T |KKA| — | KA | —
Kocagozgiller Burhinidae
47 | 4590 | Kocagoz Burhinus oedicnemus LC YZ KKA| — | KA | —
Bataklikkirlangicigiller | Glareolidae
48 | 4650 | Bataklik kirlangict Glareola pratincola LC YZ KKA| — | KA | —
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri (devam)
Ann. Table 1. Bird species detected in SLNP (continued)

Sira Egg‘l’l Tiirkge Ad Bilimsel Ad: IUCN Mesv f;trgsel BERN |CITES| TOB [MAKK
Yagmurcungiller Charadriidae
49 | 4690 | Halkal: kii¢tik cilibit Charadrius dubius LC YZ KKA | — | KA | —
50 | 4770 | Akga cilibit Charadrius alexandrinus | LC KZ KKA | — | KA | —
51 | 4841 | Kiigiik altin yagmurcun | Pluvialis fulva LC T KA | — | KA | —
52 | 4850 | Altin yagmurcun Pluvialis apricaria LC KZ KA | — | AH | KA
53 4930 | Kizkusu Vanellus vanellus NT KZ KA | — | AH| KA
Cullukgiller Scolopacidae
54 | 5170 | Dogiiskenkus Calidris pugnax LC KZ, T KA | — | AH | KA
55 | 5290 | Culluk Scolopax rusticola LC KZ,T KA | — | AH| AH
56 | 5320 | Camurgullugu Limosa limosa NT Kz, T KA | — | AH | KA
57 | 5460 | Kizilbacak Tringa totanus LC KZ, T KA | — | AH | KA
58 | 5480 | Yesilbacak Tringa nebularia LC Kz, T KA | — | AH | KA
59 | 5530 | Yesil diidiik¢iin Tringa ochropus LC |YZ,KZ, T|KKA| — | KA | —
60 | 5540 | Orman didiikgiinii Tringa glareola LC T KKA| — | KA | —
61 | 5560 | Dere dudiikgiinii Actitis hypoleucos LC |YZ,KZ, T|KKA | — | KA | —
Martigiller Laridae
62 | 5820 | Karabag mart1 Chroicocephalus ridibundus | LC Y, KZ KA | — | AH | KA
63 | 5850 | Ince gagali mart1 Chroicocephalus genei LC KzZ, T |KKA| — | KA | —
64 | 5900 | Kii¢iik giimiis marti Larus canus LC Kz KA — | AH | KA
65 | 5910 |Kara sirtl marti Larus fuscus LC Kz — | — | AH | KA
66 | 5927 | Glimiis marti Larus michahellis LC Y KA | — | AH | KA
67 | 6050 | Giilen sumru Gelochelidon nilotica LC Kz, T KKA| — | KA | —
68 | 6110 | Kara gagali sumru Thalasseus sandvicensis LC Kz, T |KKA| — | KA | —
69 | 6150 | Sumru Sterna hirundo LC |YZ,KZ, T|KKA| — | KA | —
Giivercingiller Columbidae
70 | 6650 | Kaya giivercini Columba livia LC Y KA | — | AH| AH
71 | 6680 | Gokge giivercin Columba oenas LC KZ KA | — | AH | KA
72 | 6840 | Kumru Streptopelia decaocto LC Y KA | — | AH | KA
73 | 6870 | Uveyik Streptopelia turtur VU YZ KA | — | AH | AH
74 | 6900 | Kiigiik kumru Spiloopelia senegalensis LC Y KA | — | AH | KA
Gugukgiller Cuculidae
75 | 7240 | Guguk Cuculus canorus LC | Y,YZ | KA | —_— | KA | —_—
Peceli Baykusgiller Tytonidae
76 | 7350 | Pegelli baykus Tyto alba Lc| Y [KKA|EBk2|KA|—
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri (devam)

Ann. Table 1. Bird species detected in SLNP (continued)

Euro

Mevsimsel

Sira Kodu Tiirkge Ad1 Bilimsel Ad1 IUCN Statii BERN |CITES| TOB [MAKK
Baykusgiller Strigidae
77 | 7440 |Puhu Bubo bubo LC YZ, T KKA | Ek2 | KA | —
78 | 7570 |Kukumav Athene noctua LC KKA | Ek2 | KA | —
79 | 7610 |Kulakli orman baykusu |A4sio otus LC Y KKA | Ek2 | KA | —
80 | 7670 |Alaca baykus Strix aluco LC Y KKA | Ek2 | KA | —
Cobanaldatangiller Caprimulgidae
81 | 7780 |Cobanaldatan Caprimulgus europaeus | LC YZ KKA | — | KA | —
Sagangiller Apodidae
82 | 7950 |Ebabil Apus apus LC Y,YZ KA | — |KA| —
Yaligapkinigiller Alcedinidae
83 | 8310 |Yaligapkini Alcedo atthis LC | YZ,KZ | KKA | — |KA | —
Arikusugiller Meropidae
84 | 8400 |Arikusu Merops apiaster LC YZ, T KKA | — | KA | —
ibibikgiller Upupidae
85 | 8460 |ibibik Upupa epops LC YZ KKA | — |KA | —
Agackakangiller Picidae
86 | 8480 |Boyungeviren Jynx torquilla LC YZ KKA | — | KA | —
87 | 8560 |Yesil agackakan Picus viridis LC T KKA | — | KA | —
88 | 8630 |Kara agagkakan Droyocopus martius LC T KKA | — | KA | —
89 | 8760 |Orman alaca agackakani | Dendrocopos major LC YZ KKA | — |KA | —
90 | 8780 |Alacaagagkakan Dendrocopos syriacus | LC YZ KKA | — | KA | —
91 | 8830 |Ortanca agagkakan Leiopicus medius LC YZ KKA | — | KA | —
92 | 8870 |Kiigiik agagkakan Droyobates minor LC Y,YZ KKA | — | KA | —
Toygargiller Alaudidae
93 | 9610 |Bogmakli toygar Melanocorypha calandra | LC YZ, T KKA | — | KA | —
94 | 9720 |Tepeli toygar Galerida cristata LC Y KA — |AH | KA
95 | 9760 |Tarlakusu Alauda arvensis LC T KA — |AH | KA
96 | 9780 |Kulakli toygar Eremophila alpestris LC YZ KKA | — | KA | —
Kirlangiggiller Hirundinidae
97 | 9920 |Kir kirlangict Hirundo rustica LC Yz KKA | — | KA | —
98 | 10010 |Ev kirlangict Delichon urbicum LC YZ KKA | — | KA | —
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri (devam)
Ann. Table 1. Bird species detected in SLNP (continued)

Sira 112221?1 Tiirkge Adi Bilimsel Adi IUCN Meg titrgsel BERN |CITES | TOB|MAKK
Kuyruksallayangiller | Motacillidae

99 | 10040 | Kir incirkusu Anthus campestris LC YZ KKA| — |KA| —

100 | 10090 | Agag incirkusu Anthus trivialis LC T KKA| — |KA| —

101 | 10110 | Cayir incirkusu Anthus pratensis LC Y,KZ KKA| — |KA| —

102 | 10170 | Sar1 kuyruksallayan | Motacilla flava LC YZ KKA| — |KA| —

103 | 10180 li?l;lrﬁissl;llayan Motacilla citreola LC YZ |KKA| — |KA| —

104 | 10190 | Dag kuyruksallayan: | Motacilla cinerea LC Y, YZ KKA| — |KA| —

105 | 10200 | Ak kuyruksallayan | Motacilla alba LC Y,YZ KKA| — |KA| —
Sukaratavugugiller | Cinclidae

106 | 10500 | Derekusu Cinclus cinclus LC Y |kkA| — [KA| —
Citkusugiller Troglodytidae

107 | 10660 | Citkusu Troglodytes troglodytes LC KZ | KKA | — | KA | —_
Sinekkapangiller Muscicapidae

108 | 10990 | Kizilgerdan Erithacus rubecula LC Y,YZ KKA| — |KA| —

109 | 11040 | Biilbiil Luscinia megarhynchos LC YZ KKA| — |KA| —

110 | 11060 | Mavigerdan Cyanecula svecica LC KZ KKA| — |KA| —

111 | 11210 |Kara kizilkuyruk Phoenicurus ochruros LC |YZ,KZ, T|KKA| — |KA| —

112 | 11220 | Kizilkuyruk Phoenicurus phoenicurus| LC | YZ,KZ, T|KKA| — |KA| —

113 | 11370 | Cayir tagkusu Saxicola rubetra LC YZ, T KKA| — |KA| —

114 | 11390 | Taskusu Saxicola rubicola LC YZ KKA| — |KA| —

115 | 11440 | Boz kuyrukkakan Oenanthe isabellina LC YZ KKA| — |KA| —

116 | 11460 | Kuyrukkakan Oenanthe oenanthe LC YZ, T KKA| — |KA| —
Ardigkusugiller Turdidae

117 | 11870 |Karatavuk Turdus merula LC Y KA | — |AH| AH

118 | 12000 | Oter ardig Turdus philomelos LC Y KA | — |AH| AH
Calitlegenigiller Scotocercidae

119 | 12200 | Kamugbiilbiili Cettia cetti LC vz |KKA| — [KA| —
Kamisgingiller Acrocephalidae

120 | 12550 | Ak mukallit Iduna pallida LC vz |kkA| — |[KA| —
Otlegengiller Sylviidae

121 | 12670 | Maskeli 6tlegen Curruca melanocephala LC T KKA| — |KA| —

122 | 12750 | Ak gerdanli 6tlegen | Curruca communis LC YZ, T KKA| — |KA| —

123 | 12770 | Kara basli 6tlegen Sylvia atricapilla LC YZ, T KKA| — |KA| —
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri (devam)
Ann. Table 1. Bird species detected in SLNP (continued)

Euro

Mevsimsel

Sira Kodu Tiirkge Ad1 Bilimsel Ad1 IUCN Statii BERN |CITES|TOBMAKK|
Crvgingiller Phylloscopidae

124 | 13110 | C1vgin Phylloscopus collybita | LC Y, YZ | KKA | — [KA| —

125 | 13120 | Sogiitbiilbiili Phylloscopus trochilus | LC YZ, T |KKA| — |[KA| —
Calikusugiller Regulidae

126 | 13140 | Calikusu Regulus regulus LC YZ KKA | — [KA| —
Sinekkapangiller Muscicapidae

127 | 13350 | Benekli sinekkapan Muscicapa striata LC YZ KKA | — |KA| —

128 | 13430 | Kiiglik sinekkapan Ficedula parva LC YZ, T |KKA | — [KA| —

129 | 13470 | Alaca sinekkapan Ficedula semitorquata | LC YZ, T |KKA| — |KA| —
Uzunkuyrukgiller Aegithalidae

130 | 14370 Ej;:nli(‘g;“klu Aegithalos caudatus | LC | Y,YZ | KA | — |KA| —
Bastankaragiller Paridae

131 | 14610 | Cam bastankarasi Periparus ater LC YZ KKA | — [KA| —

132 | 14620 | Mavi bastankara Cyanistes caeruleus LC Y, KZ | KKA | — |KA| —

133 | 14640 | Biiyiik bastankara Parus major LC Y KKA | — |KA| —
Oriimcekkusugiller Laniidae

134 | 15150 | Kazil sirth 6rtimeekkusu | Lanius collurio LC YZ, T |KKA| — |AH| AH

135 | 15190 | Kara alinli 6riimcekkusu | Lanius minor LC YZ, T |KKA| — |KA| —

136 | 15200 | Biiyiik oriimeekkusu Lanius excubitor LC YZ KKA | — |KA| —
Kargagiller Corvidae

137 | 15390 | Alakarga Garrulus glandarius LC Y — | — |AH| AH

138 | 15630 | Ekin kargasi Corvus frugilegus LC Kz — | — |AH| AH

139 | 15670 | Les kargasi Corvus cornix LC Y — | — |AH| AH

140 | 15720 | Kuzgun Corvus corax LC YZ KA | — |AH| KA
Sigircikgiller Sturnidae

141 | 15820 | Sigircik Sturnus vulgaris LC YZ — | — |AH| KA
Sercegiller Passeridae

142 | 15910 | Serge Passer domesticus LC Y — | — |AH| AH

143 | 15980 | Agag sergesi Passer montanus LC YZ KA | — |AH| KA

144 | 16040 | Kaya sergesi Petronia petronia LC YZ KKA | — |KA| —
Ispinozgiller Fringillidae
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Ek Tablo 1. SGTP’nda tespit edilen kus tiirleri (devam)
Ann. Table 1. Bird species detected in SLNP (continued)

Sira Egg‘l’l Tiirkge Adi Bilimsel Adi IUCN MeSV ;it‘;.lsel BERN CITES|TOB[MAKK
145 | 16360 | ispinoz Fringilla coelebs LC Y KA | — |AH| KA
146 | 16380 | Dag ispinozu Fringilla montifringilla LC KZ, T KA | — |AH| KA
147 | 16400 | Kiigtik iskete Serinus serinus LC YZ KKA| — |[KA| —
148 | 16490 | Florya Chloris chloris LC Yz KKA| — |KA| —
149 | 16530 | Saka Carduelis carduelis LC YZ, T |KKA| — |KA| —
150 | 16540 | Kara basli iskete | Spinus spinus LC Kz KKA| — |KA| —
151 | 16600 | Ketenkusu Linaria cannabina LC YZ KKA| — |KA| —
152 | 16660 | Caprazgaga Loxia curvirostra LC YZ KKA| — |KA| —
153 | 16790 | Ciitre Carpodacus erythrinus LC YZ, T |KKA| — |KA| —
154 | 17170 | Kocabasg Coccothraustes coccothraustes LC KZ KKA| — |KA| —
Kirazkusugiller | Emberizidae
155 | 18570 | Sar1 ¢inte Emberiza citrinella LC KZ KKA| — |KA| —
156 | 18600 | Kaya cintesi Emberiza cia LC YZ, T |KKA| — |KA| —
157 | 18660 | Kirazkusu Emberiza hortulana LC Y,YZ KA | — |AH| KA
158 | 18820 | Tarla gintesi Emberiza calandra LC Y, KZ KA | — |AH| KA

IUCN: Kiiresel Olcekte Tehlike Durumu, CR: Kritik, EN: Nesli Tehlike Altinda, VU: Hassas Durumda/
Zarar Gorebilir, NT: Tehlike Altina Girmeye Yakin, LC: En Az Endise Veren/ En Diisiik Riske Sahip,
DD: Hakkindaki Veri-Bilgi Yetersiz, NE: Degerlendirilmemis.

MS: Mevsimsel Statii, Y: Diizenli olarak yorede kulugkaya yatan yerli kus tiirleri, KZ: Kis aylarini yorede
gegciren, kis ziyaretcisi tiirler (bunlar kulucka doneminde esas kuluckaya yattiklari tilkelere giderler), YZ:
Yorede kulugkaya yattiktan sonra gocen tiirler (ancak yaz aylarini yorede gegiren bazi tiirlerin kuluckaya
yattig1 gozlenememistir), T: Yorede kulugkaya yatmayan ve yurdumuzu transit gégleri sirasinda kullanan
tiirler.

BERN: Avrupa Yaban Hayati ve Dogal Habitatlarin Korunmasina Lliskin BERN Sdzlegmesing Gore Ko-
ruma Durumu, KA: Koruma Altinda, KKA: Kesin Koruma Altinda, KKA/TR: Tirkiye’nin Itiraz Ettigi

Kesin Koruma Altina Alinamayacak Olan Tiir.

CITES: Nesli Tehlikede Olan Yabani Hayvan ve Tiirlerinin Uluslararasi Ticaretine Iliskin Sozlesmeye
Gore Durumu, EK I: Nesli Yok Olma Tehdidi Altindaki Tirler, Sadece Istisnai Durumlarda Ticaretine

[zin Verilebilen Tiirler, Ek IT: Nesilleri Mutlak Yok Olma Tehlikesi Altinda Olmamakla Birlikte, Nesille-
rini Tehlikeye Sokacak Kullanimlar1 Engellemek I¢in Kontrollii Ticarete Konu Tiirler.

TOB: Tarum ve Orman Bakanliginca Koruma Altina Alinan Tiirler, KA: Koruma Altinda, AH: Yilin Belli
Edilen Siirelerinde Avina izin Verilen Tiirler/Av Hayvani.

MAKK: Merkez Av Komisyonu Kararina Gére Koruma Durumu (2023-2024 Yili), KA: Koruma Altinda,
AH: Yilin Belli Edilen Siirelerinde Avina izin Verilen Tiirler/Av Hayvan.

*MS: Seasonal Status, TOB: Species protected by the Tiirkiye Ministry of Agriculture and Forestry
(MAF), MAKK: Protection Status According to the Decision of the Central (National) Hunting Commis-
sion of the MAF.
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Oz

Tiirkiye ormanlarinin triif verimliligini fark eden Orman Genel Mii-
diirligi 2013 yilinda Triif Ormani Eylem Planini yayinlamig; Orman
Fidanliklarinda triif mantariyla asilanan mese fidanlari ile triif asili
mese agaclandirmalar1 yapmaya baslamistir. Triif asilanmis fidanla-
rin orman i¢i bosluklara aktarilmasinin akabinde mese koklerinde
triif mantar1 gelisiminin devam edip etmeyeceginin ve dikimden son-
ra hangi tlirlerin daha iistiin geleceginin arastirildig: bu ¢alisma 2015
yilinda baslatilmistir. Tirkiye’de dogal olarak yetisen 7. aestivum
(Yazlik siyah triif) ve diinyada triif yetistiriciliginde ¢ok tercih edilen
T. melanosporum (Kislik siyah triif) tiirleri ile agilanmis mese fidan-
larinin algak ve yiiksek rakimlara dikildigi dort ayr1 deneme sahast
kurulmustur. Antalya ilindeki deneme sahalarina dort mese tiiriinden
otuzar adet triif asili mese fidan1 tesadiif bloklar1 deneme deseniyle
dikilmistir: Mese tiirleri (1+0) Q. robur, Q. ithaburensis, Q. infecto-
ria ve Q. suber (T. melanosporum denemesine alinmamistir) ‘dir. Bes
yilin sonunda 7. aestivum kolonizasyon orani en yiiksek %35 ve en
diistik %1 olarak belirlenmistir. 7. melanosporum kolonizasyon orant
ise en yliksek %67,7 ve en diisiik %13,6 olmustur. Q. ithaburensis ise
saha ve triif mantar1 fark etmeksizin benzer kolonizasyon oranlarini
vermigtir. Bir deneme alaninda Q. suber, i¢ deneme alaninda Q. infe-
ctoria yasama orani en yiiksek tiirler olmustur.

Anahtar Kelimeler: Mikoriza, odun dis1 orman tiriinleri, mantarlar,
mese (Quercus)

Abstract

Realizing the truffle potential of Tiirkiye’s forests, the General Direc-
torate of Forestry published the Truffle Forest Action Plan in 2013. As
part of this plan, truffle-inoculated oak afforestation was started by
planting oak seedlings inoculated with truffle spores in forest nurser-
ies. This study, initiated in 2015, aims to investigate whether truffle
development continues on oak roots after transferring truffle-inocu-
lated seedlings to forest spaces, and which species will predominate
post-planting. The species selected for inoculation were Tuber aes-
tivum (summer black truffle), which grows naturally in Tiirkiye, and
Tuber melanosporum, widely preferred in global truffie cultivation.
Four separate trial sites were established at both low and high alti-
tudes, where oak seedlings inoculated with these truffle species were
planted. Thirty mycorrhizal oak saplings for each oak species were
planted in the trial fields located within the borders of Antalya Prov-
ince, with a randomized block design. Oak species (1+0) are Q. robur,
Q. ithaburensis, Q. infectoria and Q. suber (T. melanosporum was not
included in the trial). At the end of five years, the highest 7. aestivum
colonization rate was determined as 35% and the lowest was 1%. The
T. melanosporum colonization rate was found to be highest at 67.7%
and lowest at 13.6%. Regardless of site or truffle species, Q. ithabu-
rensis exhibited similar colonization rates. Among the oak species, Q.
suber demonstrated the highest survival rate in one trial area, while
Q. infectoria exhibited the highest survival rates in three trial areas.

Keywords: Mycorrhiza, non-wood forest products, mushrooms, oak
(Quercus)
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1. Giris

Kiymetli bir orman {iriinii olan triif mantar1 doga-
dan toplanarak veya yetistirmeye alinarak hasat
edilebilmektedir (Totti ve ark, 2012).

T. melanosporum, diinya ¢apinda yetistiriciliginde
en basarili olunan triif mantaridir. 7. aestivum ve
T. borchii’ nin asilanarak yetistiricilige alinmasi da
bircok iilkede basarili olmustur. Bu baglamda triif
yetistiriciligi sadece Avrupa’da degil; Yeni Zelan-
da, Amerika Birlesik Devletleri, Kanada ve Avus-
tralya gibi Avrupa dis1 iilkelerde de biiyiik bir ivme
kazanmistir (Zambonelli ve ark., 2015).

T’ aestivum (yazlik siyah triif mantari) triif Giretim
tercihinde ilk iice giren iilkelerde aroma itibari ile
T. melanosporum’un yerini tutmasa da yetistiricili-
gi yapilan bir tiirdiir. Ozellikle; Avrupa disinda triif
iiretimine ilgi duyulan yerlerde tercih edilmekte-
dir. Bunun nedeni ekolojik ihtiyaglarinin 7 mela-
nosporum’ a gore toleransli olmasidir (Chevalier ve
Sourzat, 2012).

T. melanosporum (kislik siyah triif mantari) yetisti-
riciliginin yaklasik yarim ytizyildir yapildigi Fran-
sa, Ispanya ve Italya’ da 2013-2018 yillar1 arasinda
yetistiricilik yolu ile ortalama alinan hasat miktari
strastyla 43 ton/yil, 47 ton/y1l ve 19 ton/yil olarak
kaydedilmistir (Oliach ve ark., 2021).

Triif yetistiriciligi; uygun yer se¢imi, dikim dncesi
arazi hazirligi, triif mikorizali fidan tiretimi ya da
tedarigi, dikim sonrasi bahg¢e bakimlari, mikorizal
gelisimin izlenmesi, hasat, piyasaya sunum, lre-
timin devamlilig1 ve kalitenin korunmasi olarak
Ozetlenebilir. Bu calismalarin her biri uzmanlik
gerektiren, aragtirma, ormancilik, tarimsal tiretim
ve pazarlama gibi i¢ ige ge¢mis disiplinler aras1 bir
istir (Hall, 2007).

Saglikli goriinen mikorizal birliklerde bile triif
mantar1 hasat edilemeyebilmektedir (Fischer ve
ark., 2017). Trif yetistiriciligi ciddi sekilde basa-
risiz olabilir. Bagarisizligin nedeni modern yetis-
tiricilik tekniklerini uygulamaktan cok, yetisti-
ricilerin deneme- yanilma yoluna gitmeye yatkin
olmalaridir (Chevalier ve Pargney, 2014).

Bahge tesis edilirken fidan kdklerinde triif koloni-
zasyonu mutlaka dogrulanmalidir. Kokte asilanan
triif mikorizasinin olusup olusmadig1, mikorizas-
yon diizeyi, varlig1 kabul edilmeyen mantarlar ile
bulasik olup olmadigi kontrol edilmelidir. Opti-
mum mikorizasyon seviyesi énemlidir. Cilinkii ¢o-
gunlukla, trif asilanmis tiirlerin rekabet edebilir-
ligi, kokte diger tiirlerin varlig1 ve yayilma orani
ile dikim sahasinin iklim ve toprak ozelliklerine
baghdir (Sen, 2022).
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T. melanosporum ve T. aestivum trif mantarlarinin
dretimi i¢in gerekli olan bazi kosullar bilinmek-
tedir. Triif asili fidan dikimi kontrollii mikorizali
bitkilerle, uygun toprakta (kiregli, havalandirilmis,
serbest drenajli) ve triif mantarinin tam bir yasam
dongiisiine izin veren uygun bir iklim altinda uy-
gulanir. Kiiltiir teknikleri genellikle topragin ba-
kimi1, sulama, agaglarin korunmast ve budamasi
isleridir. Bununla birlikte, rekabet¢i mantarlarin
ortaya ¢ikmasi nedeniyle bazi bahgelerin basarisiz
oldugu gozlemlenmistir. Triif mantar1 asili fidanla-
rin dikimi tahillarin ve {iziim baglarinin bulundu-
gu acik arazide yapildiginda rekabet¢i mantarlarin
fidan koklerinde kolonize olup koklerde baskin
hale gelmesi nadirdir (Sourzat ve ark, 2015).

Zambonelli ve ark. (2005), T. aestivum ile baslan-
gictaki %30’ luk kok kolonizasyon oraninin, uygun
topraga dikildiginde 5 y1l sonra mikorizal fidelerde
%50-%70 degerlerine ulastigini gostermistir (Hall,
2007).

Suudi Arabistan’daki ¢6l ekosisteminde 7. mela-
nosporum asilt Q. robur fidanlar1 ile kurulan bir
deneme bahgesinde ilk 1,5 yil sonuglar1 yayinlan-
mistir. Bu bahge damlama sulama sistemi ile su-
lanmis, ancak toprak 6zellikleri bakimindan pH ve
kire¢ diizeyleri kislik siyah triif icin yetersiz kal-
mustir. Buna ragmen incelenen 15 fidanin tiimiinde
de T. melanosporum mikorizasi1 gézlenmistir (Ba-
jaj ve ark., 2021).

Tirkiye'nin, Akdeniz iklim kusag: iilkelerinden
biri olmas triif mantar1 yoniinden uygun alanlar1
barindirmasini saglamistir. 7. aestivum, T. borc-
hii, T. brumale, T. macrosporum, T. mesentericum
gibi tiirler trif avcilar1 tarafindan toplanmakta-
dir. Orman Genel Midirligi (0.G.M.) raporuna
gore, iilkemizde 2019 yili itibariyle dogadan triif
faydalanmasi yaklasik 40 tondur ve 2020 y1li itiba-
riyle 200’e yakin ailenin gecim kaynagi olmustur
(OGM, 2020).

Tiirkiye’de planli ve diizenli ormanciligin kurul-
masi1 ve gelismesi siirecinde mese ormanlar1 eko-
nomik ve sosyal gelisme paralelinde ¢ogunlukla
yakacak odun rezerv alanlari olarak goriilmiis ve
biiyiik bolimi baltalik olarak isletilmistir. Bunun
sonucu agaclandirma ¢aligmalari ile yerlerine igne
yaprakli ormanlar kurmak suretiyle alanlar1 da-
raltilmistir (Huss ve Kahveci, 2009). Ancak 2005
yilindan itibaren OGM mese ormanlarinin reha-
bilitasyonuna baslamis ve biitiin mese baltalik or-
manlarinin koruya doniistiiriilmesini tiim birimle-
rine emirlemistir (Bekiroglu Oztiirk ve ark., 2023).

Tiirkiye dahil Akdeniz Bolgesi'ni kapsayan birgok
Avrupa iilkesinde, mese habitatlar1 6nemli dl¢tide



azalmis ve kalanlar ilk dagilimlarin bir pargasidir.
Yiizyillar boyu agaclandirma faaliyetleri ve arazi
kullanimindaki degisiklikler, Akdeniz Bolgesi'nde-
ki genis mese alanlarinin azalmasina ve pargalan-
masina neden olmustur (Schaich ve ark., 2015).

Tiirkiye ormanlarinda yayilisi ve gesitliligi zengin
olan triif mantarinin ekonomiye kazandirilmasi
amaciyla 2013 yilinda Triif Eylem Plan1 (OGM,
2014) yaymlanmistir. Plan dogrultusunda dogal
triif alanlarinin korunmasi, orman kdyliisiine man-
tarin tanitimi ve toplanmasi hakkinda egitimler
verilmesi, Orman Fidanliklarinda iretilen trif
asili mese fidanlarinin uygun orman i¢i bosluklara
dikilerek triif ormanlari kurulmasi gibi ¢aligmalar
baslatilmig ve giincellenen Eylem Plani dahilinde
(OGM, 2022) devam etmekte olup 2023 y1li itibari
ile 564 hektar alan triif agili meseler ile agaglandi-
rilmistir (OGM, 2023). Dolayist ile triif mantari-
nin konukgusu mese ile yetistirilmeye alinmasiyla
mese agaclandirmasi da yapilmaktadir.

Triif mantar1 konusunda yapilan ilk caligmalardan
biri; Mugla Sitki Kogman Universitesi ve Orman
Genel Miudirligi (OGM) is birligi ile Denizli ili
sinirlarinda 70 aestivum dogal yayilisinin tespit
edildigi orman sahalarinin bir kisminda tel 6rgii ile
koruma zonunun olusturulmasidir. Bu zonda yer
alan orman i¢i bosluga 7 melanosporum asili mese
fidanlar1 dikilmistir. Benzer bir faaliyet Isparta
Orman Isletme Miidiirliigii sinirlarinda gergekles-
tirilmistir. Devam eden yillarda Denizli, Mugla,
Eskisehir, Kirklareli ve Samsun Orman Fidanlik-
larinda 7. aestivum asili mese fidanlar1 iiretilerek
plan dahilindeki orman isletme miidiirliikleri sinir-
larinda orman i¢i bosluklara dikilmistir.

Mese ormani olan veya olmayan bir ortama uygun
yetistirme yontemleri ile dikilen agaglarin baslan-
gigtaki mikorizasyonlarinin korunmasini gerektir-
mesi dikkate alindiginda, Tiirkiye’de yapilan trif
asili mese agaclandirmalarinin yillar iginde triif
mikorizasyonundaki degisimin gozlemlenmesinin
yeni kurulacak sahalar i¢in veri saglayacagi diisii-
niilmiistiir.

Bu arastirma ozellikle, Bat1 Akdeniz Boliimii’nde
triif mantarinin orman i¢i bosluklarda yetistiril-
mesi ¢aligsmalarinda tiir se¢imi ve rakimin nasil
farkliliklar dogurdugunu gosterebilmek agisindan
onemlidir.

2. Materyal ve Metot
2.1. Materyal

Calismanin materyalini, mese fidanlari, fidanlarin
kokiindeki Tuber aestivum ve T. melanosporum
mantariyla olusan mikorizalar olusturmaktadir.
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Mese (Quercus sp.) fidanlar1 Denizli Orman Fi-
danligrnda yetistirilmistir. Fidanliga getirilen pa-
lamutlar ylizey dezenfeksiyonu yapildiktan sonra
mikrobiyolojik olarak temiz ortamda ¢imlendiril-
mis ve sonrasinda triif sporlari ile agilanmaistir.

2.2. Yontem
2.2.1. Triif agih fidanlarin tiretimi

Ormanlardaki mese agaglarindan toplanan pala-
mutlar Denizli Orman Fidanliginda asilanmistir.
Palamutlardan, a) Q. ithaburensis Antalya ili Ke-
pez ilgesi, Kizilli Mevkii'den, b) Q. suber Antal-
ya Orman Bolge Miidiirligii yerleskesinden, c) Q.
robur palamutlar1 Isparta ili Sarkikaraagag ilge-
sinden, d) Q. infectoria palamutlari ise Denizli ili,
Civril ilgesinden toplanmistir.

Palamutlar ¢cimlendirmeye alinmadan 6nce kontrol
edilmis, hasarli, catlak veya delik olanlar dezen-
feksiyon kosullarini saglayamayacaklari i¢in dene-
mede kullanilmamaistir. Palamutlarin yiizey dezen-
feksiyonu, kaba tozu musluk suyunda yikandiktan
sonra %0,5 sodyum hipoklorit soliisyonunda 8
dakika bekletilmek suretiyle gergeklestirilmistir.
Cimlendirme islemi perlit ortaminda yapilmistir.
Fidanlar ii¢- bes yaprak olusturduktan sonra triif
mantari sporlari ile asilama agamasina gecilmistir.

Fidanlikta yazlik siyah triif asilama kaynagi ola-
rak Denizli yoresinden toplanan 7. aestivum man-
tarlar1, kislik siyah triif kaynagi olarak ise 6zel bir
sirketten temin edilen 7. melanosporum mantarla-
r1 kullanilmistir. Asilamalardan once 7. aestivum
spor kaynaklari, morfolojik olarak makroskobik ve
mikroskobik inceleme (Sekil 1) ile dogrulanmis-
tir (Hawker, 1955). Kislik triif spor kaynaklarinin
temin edilmesi esnasinda molekiiler dogrulamasi
Mugla Sitkt Kogman Universitesi Biyoloji Bolii-
miinde yapilmistir.

Dogrulanan spor kaynaklar1 yiizey dezenfeksiyo-
nu i¢in; su, %0,5 sodyum hipoklorit ve tekrar su
ile muamele edilmistir. 10 gr/lt yogunlugunda yari
kivamli Agar ¢ozeltisine (kivam verici olarak Agar
kullanilmistir) trif mantar: ile asilanacak 5 gr/fi-
dan uygulama dozunda pargalanmis spor kaynagi
eklenmistir. Hazirlanan bu mikorizal karisim fi-
danlarin kok bolgesine uygulanarak agilama islemi
yapilmistir. Asilama daldirma yontemi ile gercek-
lestirilmistir.

Fidan yetistirme ortami olarak 1/3 oraninda ver-
mikulit ve perlit ilave edilen ithal Sphagum torfu
kullanilmistir. Torf, perlit ve vermikulit ile karis-
tirtlmadan ve %0,5 sodyum hipoklorit soliisyonu
ile yiizey dezenfeksiyonu yapilmis saksilara akta-



rilmadan 6nce 121°C 1 Atm basingta 60 dk. siire ile
2 defa steril edilmistir.

Fidanlar, Denizli Orman Fidanlik Midirligii'ne
ait Denizli Orman Fidanlik Sefligi’ nde bulunan
triif a1l fidan yetistirmek i¢in hazirlanmis serada

yetistirilmistir. Bu serada, kontrollii havalandirma-
11, 20-24°C 1s1da ve yalnizca triif asili fidanlarin ye-

tistirildigi, giris ¢ikislarin ise sinirlandirildig: bir

ortam olusturulmustur.

Sekil 1. T" aestivum mantart: a) Olgunlagsmamis agik renkli gleba goriiniimii, b) Olgunlasmis koyu renkli gleba
gOriiniimii, *) Olgunlagma asamalarinda spor morfolojileri (Hawker, 1955)
Figure 1. T aestivum sporocarp: a) Appearance of immature light-colored gleba, b) Appearance of mature dark-
colored gleba, *) Spore morphologies in maturation stages

2.2.2. Fidanlarin sahaya dikimi

Asilama isleminden alti ay sonra Bati Akdeniz
Ormancilik Arastirma Enstitlisii (Antalya) Miko-
riza Laboratuvarinda kok kolonizasyon kontrolleri
yapilmistir. {1k kontrolden iki ay sonra ikinci defa
kok kolonizasyonlar1 kontrol edilerek sahaya diki-
me uygun mikorizal gelisim tespit edilmistir.

Sahaya uygun mikorizal gelisim i¢in koklerde triif
dist ektomikorizal mantarlarin kontaminasyonu-
nun %10’dan diisiik olmasi, agilanan triif kolonizas-
yonunun ise %33’ten yiiksek olmas l¢iitli g6z oniin-
de bulundurulmustur (Fischer ve Colinas, 1996).

Deneme sahalarina iligskin bilgiler Tablo 1’de ver-
rilmistir.

Tablo 1. Deneme sahalarindaki meselerin ve triif tiirleri
Table 1. Oak and truffle species in the trial sites

Deneme sahasi  Asilanan trif

Mese tiirleri

Sedir Arastirma

Q. robur subsp. robur (sapli mese)

Ormant T aestivum Q. ithaburensis  subsp. macrolepis (Anadolu palamut mesesi)
(Yazlik triif) Q. infectoria subsp. B (maz1 mesesi)
Asar .
Q. suber L. (mantar mesesi)
Diidenkd . . .
,l_l enxoy T. melanosporum Vittad. Q fobur SUbSI.) robur (sapls mes.e) .
Biik Arastirma (Kislik siyah triif) Q. ithaburensis subsp. macrolepis (Anadolu palamut mesesi)
Ormant ¥ Y Q. infectoria subsp. boissieri (maz1 mesesi)

Aragtirmanin yiriitiildiigii dort alanda egim farkli-
liklarinin olmasindan &tiirii deneme sahalar1 tesa-
diif bloklar1 deneme deseninde kurulmustur.

Drenaji ve havalandirmay1 kolaylastirmak igin,
greyderler veya kiiltivatorler ile toprag: diizlestir-

163

mek (tesviye etmek) icin ylizeysel isleme dnemli-
dir. Bu sebeple dikim 6ncesi sahalar riper ile iki
yonlii stiriilmistiir. Deneme alanlarinin bulunduk-
lar1 yerler hakkinda bazi bilgiler Tablo 2°de veril-
mistir.



Tablo 2. Deneme alanlarinin bazi 6zellikleri
Table 2. Some characteristics of the trial sites

Aylik ortalama ;. ..
- Rakim . Iklim . .
Deneme alant  Bulundugu Yer yagis e Sahanin 6nceki durumu
(m) * ozelligi**
(mm)
. Yari kurak- .

Sedir Arastirma Elmali 1050 699 . Bozuk ardi¢ ve pirnal mesesi

az nemli
Diidenkody Elmali 1300 699 Yari kurhak— Pirnal mesesi

az nemli
Asar Yesilkaraman 275 1053,4 Nemli iki y1l énce siiriilmiis, bos
Biik Korkuteli 650 466.8 Yar1 kurak Cal1 formda maz1 mesesi, pirnal mesesi ve

kizilgam gengligi

*MGM (2024), **Thornthwaite Yagis Etkinlik indeksi (MGM, 2016)

Alan se¢iminde, alanlarin kendi i¢inde homojen ol-
masina ve toprak parametrelerinin triif mantarinin
mikorizal gelisimine uygunluguna dikkat edilmis-
tir (Chevalier ve Sourzat, 2012). Her deneme alan1
icin segilen ’er hektarlik (ha) arazinin egimi ve
araziyi temsil edecek noktalardan alinan toprak
orneklerinin analiz sonuglari (pH, tuz, total kireg,
tekstiir ve organik madde) yoniiyle degerlendiril-
mistir. Dort alana dikimler yapilmistir (Sekil 2).

Deneme igin alan segilirken triifiin dogal yayilis
alanlarinda ortak nokta olan 7,5 {izeri toprak pH
diizeyi goz oniinde bulundurulmustur (Tablo 3).
Yazlik siyah triif alaninda fidanlar 7x5 m araliklar1
ile kislik triif alaninda ise 5x4 m araliklari ile agi-
lan dikim ¢ukurlarina dikilmistir. Her islem grubu
icin ayni sayida triif sporu ile asilanmayan kontrol
fidanlar1 da dikilmistir. Kontrol parselleri ile iglem
parselleri arasinda tampon zon (10 m genisliginde)
birakilmaistir.

Sekil 2. Antalya ilindeki deneme sahalarindan fotograflar a) Sedir Arastirma Ormani, b) Diidenkdy, c¢) Asar, d) Biik
Aragtirma Ormani
Figure 2. Photograps of trial areas within Antalya province: a) Cedar Research Forest. b) Diidenkdy, c) Asar, d) Biik
Research Forest

Tablo 3. Deneme alanlarinin toprak 6zellikleri
Table 3. Soil properties of the trial areas

Derinlik .. H Kire Organik Mad.  Tuzluluk
Deneme alant (cm)  lekstlr (11/)2,5) (% totgl) ¢ (%) EC10 25°
Asar 0-30 Balgikli kum 8,06 82,92 2,30 0,111
Asar 30-60 Balgikli kum 8,46 115,02 0,26 0,075
Sedir Arastirma 0-30 Kil 7,62 1,78 7,23 0,206
Sedir Arastirma 30-60 Kil 7,82 2,67 3,02 0,203
Biik 0-30 Kumlu killi balgik 7,86 2,67 3,41 0,149
Biik 30-60 Kumlu killi balgik 8,17 1,78 0,92 0,149
Diidenkoy 0-30 Killi balgik 7,94 8,94 5,63 0,247

2.2.3. Dikim sonrasi bakimlar

Calismada 2017-2018-2019 ilkbahar doneminde fi-
dan dikim ¢ukurunun gevresindeki yabanci otlar
elle alinmis ve bu islem sonrasi kiiciik el kiirekleri
ile ytlizeysel olarak (yaklasik 5 cm derinlikte) top-

rak havalandirilmistir. Takip eden yaz doneminde
fidanlar en az ayda bir defa sulanmis, hava kosulla-
r1 ve sahadaki topragin durumu goézlenerek sulama
iki defaya cikarilmistir. Sulama suyu miktar1 fidan
kok bolgesinin 1slandig1 seviye gozetilerek belir-
lenmistir.
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2.2.4. Fidan yasama oranlarinin ve mikorizal
gelisimin izlenmesi

Calisma kapsaminda; fidan yasama oranlar1 dikim
yilindan itibaren gelisim donemi sonunda her yil
izlenmistir. Deneme alaninda dikim plani ile tim
saha taranarak yasayan ve yasamayan fidanlar
kayda alinmistir.

Kokte mikoriza izlenmesi isi ise 2020 yilindan
2022 yilina kadar her yil yapilmistir. Mikorizal
kok sayimi, kilcal koklerin ve bu koklerdeki man-
tar dokunun morfolojisine gore (Agerer, 1987-1994;
Zambonelli ve ark, 2016) triif ve diger mikorizala-
rin tespiti/sayimi yapilarak gerceklestirilmistir.

Koklerin nemli kalmasi ve zedelenmeden tasina-
bilmesi i¢in fidanin ta¢ izdiistimii ile ana kok ya-
kinindan alinan kilcal kokler, onlar1 saran rizosfer
topragi ile polietilen posetlerde laboratuvara geti-
rilmistir. Ertesi glin 6l¢iim yapilmadan 6nce nazik-
ce kaba topragindan arindirilan kdkler musluk su-
yunda bekletilmis ve topragindan arindirilmistir.

2022 yilina kadar triif agili fidanlardan her mese
tlirii i¢in rastgele 3’er 5’er fidanda; 2022 yilinda ise
triif agili tiim fidanlarda kok incelemesi yapilmis-

tir. Kok bolgesinin dort yanindan olacak sekilde ve
kilcal kok 6rnekleri alinmak suretiyle laboratuvar-
da stereo (40-100 kat arasi1 biiylitme (Olympus SZ))
ve binokiiler mikroskop (100-400 kat biiyiitme
(Olympus CX31)) ile incelenmistir.

Kok incelemesi icin secilen yontemde 6rnekleme
yapilan bitkinin kok sistemi 2-3 cm dilimler halin-
de kesilmis ve dort farkli renkte kareler iceren bir
1zgara tizerinde si1g bir tepsiye yerlestirilmistir. Bu
renkler arasinda rastgele bir renk secilmistir. Ste-
reo mikroskop altinda, bu rengin lizerinde bulunan
triifle kolonize kok uglari, kolonize olmayan ince
kokler ve olast kontaminantlar kayda alinarak en az
250 kok ucu sayilmistir (Fischer ve Colinas, 1996).

Stereo mikroskop altinda incelenen koklerde triif
mikorizasi ve diger mantarlarin olusturdugu miko-
rizalar ince bir pensle alinarak lam iizerine yerles-
tirilmis, %10’luk KC1 damlatilarak lamel kapatil-
muistir. Mikorizal koklerin morfolojik dogrulamast;
manto desenleri ile sistidya yapilar1 151k mikrosko-
bunda 10x, 40x ve 100x biiylitme ile incelenerek
(Sekil 3) yapilmistir (Agerer, 1987- 1994; Agerer ve
Rambold, 2004-2022). Triif mikorizasinin olmadi-
g1 tespit edilen tiim mikorizal kdkler kontaminas-
yon olarak kabul edilmistir.

Sekil 3. a) T aestivum- Q.ithaburensis stereo mikroskop goriintiisii. b) 7. aestivum- Q. ithaburensis 151k
mikroskopu goriintiisii. ¢) 7. melanosporum- Q. infectoria stereo mikroskop goriintiisii. d) T melanosporum- Q.
infectoria stereo mikroskop goriintiisii
Figure 3. a) T. aestivum- Q. ithaburensis stereo microscope image. b) Light microscope image of 7. aestivum- Q.
ithaburensis. ¢) T. melanosporum- Q. infectoria stereo microscope image. d) 7. melanosporum- Q. infectoria stereo
microscope image

2.3. Verilerin degerlendirilmesi

Aragtirma, tesadiif bloklar1 deneme desenine gore
tasarlanmusg; 2 farkl yiikseltide ve 4 farkli deneme
alaninda yiiriitiilmistiir.

Asar hari¢ deneme alanlarinda ¢ok sayida fidan
kayb1 olmugtur. Elde edilen verilerden saglikli so-
nuglar iiretilemeyecegi igin analiz yapilmamis ve
sonuglar tanitici istatistikler ile yorumlanmaya ca-
lisilmistir. Asar deneme alaninda ise yasama giicii
nispeten yiiksek bulunmustur; ancak bu sahada
da veri kayiplart s6z konusudur. Kesikli verilere
Logistic Regression analizi uygulanmis; analiz so-
nucunda ¢esit, kolonizasyon ve kontaminasyonlar
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arasindaki fark 6nemsiz ¢ikmistir.

3. Bulgular

T. aestivum mantarinin geligebilecegi en yiiksek
rakimlarda (1050 m) kurulan Sedir Arastirma
Ormani deneme sahasinda yasama oranlarina ba-
kildiginda Q. infectoria tiirii %43,3 ile en yiiksek
yasama oranini gostermistir. Q. robur %13,3 ve Q.
ithaburensis %6,7 yasama oranlarini vermislerdir.
0. suber ise sahada yasayamamistir.

T aestivum igin optimum (uygun) (275 m) rakim-
da kurulan Asar deneme sahasinda triif asili Q.
suber’in %86,7 ile en yiiksek yasam oranina sahip



oldugu tespit edilmistir. Q. ithaburensis %83,3; Q.
robur %75,9 ve Q. infectoria asili grupta ise %62,1
oraninda canliliklarint devam ettirmislerdir.

T. melanosporum igin uygun rakimda (650 m) tesis
edilen Biik Arastirma Ormani deneme sahasinda
mese fidani tiirlerinden Q. infectoria %73,3 ile sa-

hadaki en yiiksek yasama oranina sahip grup ol-
mustur. Q. ithaburensis %16,7 ve Q.robur ise %10
oraninda canliligini devam ettirmislerdir. Yiiksek
rakimda 7. melanosporum ile kurulan denemede
ise meselerin yasama oranlarina bakildiginda, Q.
infectoria %68; Q. ithaburensis %16,7 ve Q. robur
%12 sonucunu vermistir (Tablo 4).

Tablo 4. Trif mantari ile asili mese fidanlarinin bes y1l sonunda ortalama yasama oranlar1
Table 4. Average survival rates of truffle-inoculated oak seedlings after five years

Ortalama yasama orant (%) Ortalama yasama orani (%)

Asilanan trif Mese tiirii Yiiksek rakim Algak rakim
Sedir Arastirma Ormani Asar
0. robur 13,3 75,9
T aestivum Q. ithaburensis 6,7 83,3
Q. infectoria 43,3 62,1
0. suber 0 86,7
Diidenkdy Biik Arastirma Ormant
Q. robur 12 10
T. melanosporum Q. ithaburensis 16,7 16,7
Q. infectoria 68 73,3

Triif mantarinin fidan koklerinde tutunmasinin
gostergesi olarak fidan kokleri rastgele 6rnekleme
ile incelenmistir. Yiiksek rakimli Sedir Aragtirma
Ormani deneme sahasinda; 7. aestivum asili fidan-
larin besinci yilda mikoriza sayimlari sonucunda

disik miktarda trifli kok ucu goézlenmistir. Q.
infectoria’da triflii kok uglar1 neredeyse tamamen
kaybolmustur. Q. robur ve Q. ithaburensis fidanla-
rinda ise sirastyla %22,3 ve %35 oraninda 7. aes-
tivum mikorizali kdkler tespit edilmistir (Tablo 5).

Tablo 5. Triif mantari ile asili mese fidanlarinin bes y1l sonunda triif mikorizasyon oranlari
Table 5. Truffle mycorrhization rates of truffle-inoculated oak seedlings after five years

Dikimden 5 yil sonra triif
mikorizasyon orani (%)

Asilanan trif Mese tiirii

Dikimden 5 yil sonra triif
mikorizasyon orani (%)

Yiksek rakim Algak rakim

Sedir Arastirma Ormani Asar

0. robur 22,3 34,2

T aestivium Q. ithaburensis 35,0 31,9
Q. infectoria 1,0 31,5

0. suber 0 25,8

Diidenkdy Biik Arastirma Ormani

T. melanosporum Q. robur 13,6 67,7
Q. ithaburensis 25,5 37,2

Q. infectoria 18,43 15,6

Asar deneme sahasinda mese tiirlerine gore 7. aes-
tivum mikorizasinin sayimi sonucunda Q. robur
%34,2; Q. ithaburensis %31,9; Q. infectoria %31,5
ve Q. suber %?25,8 oraninda triiflii kok uglarina sa-
hip olmuslardir. 7! melanosporum asili meselerde
ise yiliksek rakimli Diidenkéy deneme sahasinda
fidan koklerinde T melanosporum mikorizasinin
sayim1 sonucunda Q. robur %13,6; Q. ithaburensis
%25,5 ve Q. infectoria‘ nin %18,43 oraninda triifli
kok uglarina sahip olduklar1 belirlenmistir.

Biik deneme sahasinda ise fidan koklerindeki 7.
melanosporum mikorizasinin sayimi sonucunda
0. robur %67,7; Q. ithaburensis %37,2 ve Q. infec-

toria‘nin %15,6 oraninda triiflii kok uglarina sahip
olduklar1 tespit edilmistir.

Trif agili meselerin dikim oncesi %33 ve lizerinde
triif kolonizasyonu %10°dan diisiik kontaminasyon
ile sahaya aktarilmistir. Mikorizal kok sayimlarin-
da triif mikorizas1 disinda herhangi bir mikorizal
mantar ile enfekte olan kok uglart kontaminasyon
olarak kayda alinmistir (Tablo 6). Bu sayim so-
nuglarina gore dikimden bes yil sonra T. aestivum
Asar deneme sahasinda trif asili mese fidan tiir-
lerinin her birinin triif mikorizasi ile kolonizasyo-
nunun toprakta bulunan diger mikorizal mantarlar-
dan baskin oldugu tespit edilmistir.
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Tablo 6. Triif mantar1 ile asili mese fidanlarinin bes y1l sonunda kontamine mikorizasyon oranlar1
Table 6. Contaminated mycorrhization rates of truffle-inoculated oak seedlings after five years

Dikimden 5 y1l sonra kontamine
mikorizasyon orani (%)

Dikimden 5 y1l sonra kontamine
mikorizasyon orani (%)

Astlanan trif Mege tiirti Yiiksek rakim Algak rakim
Sedir Arastirma Ormani Asar
0. robur 37,7 11,2
i Q. ithaburensis 14 12,1
T aestivum
Q. infectoria 17,3 10,4
Q. suber 0 9,61
Diidenkdy Biik Arastirma Ormani
Q. robur 14,6 9,33
T. melanosporum
Q. ithaburensis 15,2 39,2
Q. infectoria 26,1 25,9

Yiiksek rakim denemesi Sedir Arastirma Orma-
ninda Q. robur ile Q. infectoria fidan koklerindeki
T. aestivum mikorizalarinin diger mikorizal man-
tarlarca baskilanmakta oldugu hatta Q. infectoria
koklerinde triif mikorizasinin neredeyse kayboldu-
gu goriilmiistiir. 7 melanosporum denemelerinde
Biik’te Q. robur fidan koklerinde 5 yilin sonunda
triif mikorizasi baskin kalmig, Diidenkdy deneme-
sinde ise Q. ithaburensis kontamine mantarlardan
daha yiiksek oranda kokte triifle mikorizasyona
sahip olmustur.

4. Tartisma ve Sonug¢

Calismanin sonuglarina gore sahaya dikilen dort
mese tlirlinden ti¢ tanesi Asar deneme alaninda en
yiksek yasama oranlarina sahip olmustur. Asar
sahasinda %83,3 yasayan T. aestivum asili Q. itha-
burensis fidanlarinin palamutlar1 Asar yoresinde
yetisen bireylerden toplanarak fidanlikta yetis-
tirmeye alinmigtir. Sahaya uyumlu olan bu tiiriin
yasama oraninin yiiksek olmasi beklenen bir so-
nugtur. Benzer olarak Q. infectoria nin dogal ya-
yilisinin oldugu Biik Arastirma Ormanindaki de-
nemede Q. infectoria fidanlar1 %73,3 ile en yiiksek
yasama oranini gostermistir. Q. infectoria, deneme
sahasi olarak tiim mese tiirleri i¢in en diisiik yasa-
ma oraninin belirlendigi Sedir Arastirma Ormani-
na %43,3 yasama orani ile en iyi uyum saglayan
tlir olmustur. Algak ve yiiksek rakim olarak segilen
dort sahada %43,3-%73,3 araliginda yasama orani
gostermesi tliriin bolgede denenen iki rakimda ko-
nukcu olarak tercih edilebilecegini gostermektedir.

Dort deneme alaninda en yiiksek yasama orani
Asar denemesinde %86,7 olarak T. aestivum asi-
It Q. suber fidanlarinda tespit edilmistir. Yiiksek
zondaki Sedir Aragtirma Ormaninda ise Q. suber
tamamen kaybolmustur. Sedir Arastirma Orma-
nindaki denemesinde taslilik ve kil miktar1 yiik-

sektir ve saha yiiksek rakimda karasal ikliminin
etkisi altindadir. Nitekim sahaya dikilen mese tiir-
lerinden Q. suber Kuzey Afrika ve Avrupa’da dii-
stik rakimli kiy1 bolgelerde yayilis gostermektedir
(Gil ve Varela, 2008). Dolayisiyla Sedir Arastirma
Ormanindaki sahada iklimden 6tiirii yagsama im-
kani olmamustir. Ciinkii bu sahaya dikilen Q. robur
ve Q. ithaburensis tagli topraklara Q. infectoria ka-
dar dayanikli degildirler (Oztiirk, 2013).

Triif mantarinin OGM fidanliklarinda mese ile asi-
landig: ilk yillarda en fazla iiretimi yapilan mese
tlirii oldugu i¢in denemeye dahil edilen Q. robur
alcak rakimli Asar deneme sahasinda %75,9 yasa-
ma oranini verirken, diger ii¢ sahada %10-%13,3
ile diisiik bir uyum gostermistir. Nitekim Q. ro-
bur derinligin fazla oldugu aliiviyal topraklarda,
yamag eteklerinde, taban suyu yiiksek diizlik
alanlardaki bir tiirdiir. Ozellikle nemli veya 1slak,
besin maddelerince zengin topraklarda ve biiytik
nehirler boyunca, genis subasar ormanlarinda da
bulunur (Saatgioglu, 1979). Tiirlin zamanla biiyiik
cap yaparak artacak olan su ihtiyacinin, ¢alisma
alanlarimizda karsilanmasi gii¢ oldugu icin ileride
bu yorede ve bunun gibi yar1 kurak bdlgelerde ya-
pilacak triif agaglandirmalari i¢in uygun olmadigi
belirlenmistir.

Bu caligsma ile kurulan doért deneme sahasinda kiil-
tiir tekniklerinden dikim Oncesi toprak isleme ve
dikimi takip eden ilk yillarda yabanci ot temizli-
&1 yapilmistir. Yapilan sulama kiiltiir teknigi di-
zeninde olmamustir. Secilen dort sahada triifiin
alkali toprak ihtiyacit goz oniinde bulundurulmus
olup dort sahanin toprak pH’st 7’nin tlizerindedir.
T. aestivum ve T. melanosporum igin belirlenen iki
yiksek rakim denemesi iklim acisindan ekstrem
sahalar olarak secilmistir. Triifiin yetistirilme ba-
sarisinda ekolojik faktorler (abiyotik iklim ve biyo-
lojik ¢evresel faktorler) mikorizal gelisimin deva-
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minin ve triif veriminin anahtar noktasidir (Stobbe
ve ark, 2013). Dolayisiyla ¢alismamizda mikorizal
kolonizasyon degerleri biiylik oranda mevcut eko-
lojik faktorlerin triif mantarina uygunluk degerleri
olarak goriilmiistiir.

Denizli Orman Fidanligr’'nda triif ile agilanan mese
fidanlarinin dikimden once triif kolonizasyonlari
incelenmis ve %33‘ten fazla triif kolonizasyonuna
sahip fidan serileri sahalara aktarilmistir. Beram
ve ark. (2022), aym fidanlikta yaptiklar1 arastir-
mada 7. aestivum asili Q. robur fidanlarinin kok-
lerindeki triif kolonizasyonunu %55 olarak tespit
etmislerdir.

Fidanlikta kontrollii serada ve steril yetistirme
ortaminda iretilen bu fidanlar sahaya dikimle
beraber yeni bir mikrobiyal ¢evreye ve farkli bir
iklim ortamina girmis olmaktadir. Trif yetistirme
yerinin se¢giminde sahanin ge¢misi rekabet¢i man-
tar bakimindan ipucu vermektedir. Yerel ortama
uyum saglayan rekabet¢i ektomikorizal mantar
tiirleri, 6zellikle yeni gelisen fidan koklerinde daha
savunmasiz olan asilanmis mantar1 kokten uzak-
lastirabilir (Agueda ve ark., 2010).

Molekiiler tekniklere dayanan bir ¢alisma ise 5
yasindaki 7. melanosporum ile asilanmis Q. ilex
agaclarint ¢evreleyen Q. ilex ormaninin, ormana
yakin olduklarinda bu agaglarin topraginda triif
mantarinin miselyumunun biiylimesine zarar ver-
meden ve 7. melanosporum olmayan ektomikori-
zalarin goreceli olarak bollugunu arttirdigini gos-
termistir (Oliach ve ark., 2020).

italya’da 24 yillik T. aestivum bahgesinde bulu-
nan 10 adet verimli findik ve giirgen agaglarinda
yapilan kok orneklemelerinin analizi sonucunda
yaz triifiiniin tim verimli agaglardan elde edilen
orneklerinin %40’ inda kolonize oldugu ve tim 7
aestivum mikorizalarinin her zaman diger ektomi-
korizal tiirlerle birlikte oldugu bildirilmistir (Be-
nucci ve ark, 2011).

Deneme sahalarinin tiimii orman i¢inde olusturulan
bosluklara kurulmustur. Dolayisi ile ¢galismamizin
yapildigi deneme sahalarinda rekabet¢i ektomiko-
rizal mantarlarin varlig1 goz ardi edilememektedir.
Biik Arastirma Ormanindaki Q. ithaburensis kok-
lerinde %39,2 ve Q. infectoria koklerinde %25,9
oraninda triif dis1 ektomikorizal mantar koloni-
zasyonu tespit edilmistir. Sedir Arastirma Ormanti
sahasindaki Q.robur koklerinde %37,7; Diidenkdy
sahasindaki Q. infectoria koklerinde %26,1 ora-
ninda triif dist ektomikorizal mantar sayilmistir.
Bu oranlar ise s6z konusu fidanlarin koklerindeki
triif kolonizasyonlarindan yiiksektir.
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Rizosfer topragindaki abiyotik ortamin trif igin
uygun olup olmamasi da triifiin kokte kalma ora-
ninda belirlemektedir. Toprak nemi ve sicaklik
kosullar1 kok gelisimi i¢in uygun oldugu zaman
topraktaki propagiillerden gelen mantarlar tarafin-
dan kok uglari iicte ikisi mantarlar kolonize olarak
biiyiir (Bowen ve Rovira, 1976). Yeni ortamda re-
kabetci olan mantarlar zamanla yeni olusan kilcal
koklere kolonize olmaktadir. Dolayisiyla mevcut
durumu triif mantarinin lehine ¢evirmek amaciyla
mal¢lama ve uygun sulama rejiminin uygulanmasi
rekabetci tiirleri baskilamak i¢in kullanilan yon-
temlerdendir (Zambonelli ve ark., 2005). Bunlara
ek olarak Ispanyol Kuyusu Yéntemi ile fidanlarin
cevresine acilan cukurlara agilanan triif tiirtiniin
sporlar1 eklenerek rekabet¢i funguslar baskilana-
bilir. Bu yontem ayni1 zamanda triifiin iiretiminde
devamlilik ve verimin artisinda Ispanya’da kuru-
lan ticari trif bahgelerindeki diizenli bakim isle-
rinden biridir (Fisher, 2017).

Amerika Birlesik Devletleri’'nde (Quercus bicolor
X Q. robur) hibrit meselerine 7. aestivum asilan-
mast ile kurulan deneme bahgesinde 6. y1l sonunda
kokte T. aestivum kolonizasyonunun %0,7 ile %19,8
arasinda (ortalama =+ standart sapma, 5,11 £+ 4,53)
oldugu ve bahgenin son 6l¢iim yilinda iiretime geg-
medigi bildirilmistir (Bruhn ve ark. 2013). Yapila-
cak arastirmalarda bu faaliyetlerin de denemeye
alinmast yeni kurulacak triif agaglandirmalarinda
koklerdeki triif ve yabanci mantar kolonizasyonu-
na etkisinin degerlendirilmesini saglayacaktir.

Macaristan’da yapilan bir ¢alismaya gore iki triif
agaclandirma sahasinda 6 yillik Q. cerris agag-
landirmasinda %43,36 ve 18 yillik Q. pubescens
agaclandirmasinda ise %34,2 T. melanosporum
kolonizasyonu tespit edilmistir (Habtemariam ve
ark., 2023).

Calismamizda trif mikorizalar1 kokte en diisiik
%33 kolonizasyon ile sahaya aktarildiktan bes yil
sonra koklerde %0 ila %67,7 arasinda kolonizasyon
gostermiglerdir. Asar sahasindaki 7. aestivum ko-
lonizasyonlar1 diger sahalara goére daha homojen
olarak %34,2-%25,8 sonug gostermistir. Bu sahada
%12,1-%9,61 rekabet¢i mantar oranindaki homo-
jenlik de dikkat ¢ekmistir. Biikk Arastirma Saha-
sindaki 7. melanosporum kolonizasyonu ise %67,7-
%15,6 oranlarindadir. Bes y1lin sonunda %67,7 gibi
yiiksek oranda kolonizasyon gosteren fidanlarin
yetismesi bu sahada da triife uygun kiiltiirel islerin
(malglama ve spor ile besleme gibi) yapilmasiyla
verime gegilebileceginin gostergesidir.

Yiiksek rakimli Diidenkdy ve Sedir Arastirma
Ormani sahalarindaki Q. ithaburensis fidanlari
diger tiirlerden ayrisarak %35-%25,5 oranlarinda



triif kolonizasyonunu korumustur. Diger tiirler ise
%0 -%22,3 araliginda trif kolonizasyonu ve triif
kolonizasyonundan daha yiiksek kontaminasyon
orani gostermistir. Bu sonug, sahada ekstrem iklim
kosullar1 olsa dahi triifiin rekabet giicliniin mege
tliriinlin dogru secimi ile tolere edilebilecegini dii-
siindiirmiistiir.

Asar 0rneginde tespit ettigimiz triif kolonizasyonu-
nun homojenitesi, konuk¢u meselerin yasama giig-
lerinin diger sahalarda goriilmemesinin, denenen
tlirler igin yer seciminin 6nemini gostermektedir.
Asar’da topragin alkali seviyesinin yaninda yiik-
sek kirecli olmasi, sahanin dikimden dnceki yillar-
da siiriiliip temizlenmis olmast ve kum ihtiva eden
gecirgen yapidaki tekstlirii meselerin yillar igcinde
kokte triif mantarini tutma basarisina olumlu etki
yaptigini akla getirmistir. Bu sonuglara bakildi-
ginda Asar deneme alaninin hem sahaya aktarilan
mese tiirleri hem de koklerdeki triif tiirii igin uy-
gun bir arazi oldugu; insan baskisinin 6nlenebilir
ve diizenli bir sulama rejimi var oldugunda dikilen
dort mese tiirii ile triif yetistiriciliginin uygulama-
da olumlu sonuglar verecegini gostermektedir.

O.suber tlirtiniin yoreye uyum giicii de dikkate de-
ger bir bulgudur. Bat1 Akdeniz Boliimii’ndeki eks-
trem sahalara aktarilacak agili fidanlarin kapsami-
na Q. ithaburensis’in de eklenmesi uygun olacaktir.
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Abstract

This study aims to evaluate high school students’ perspectives on
the concept of climate change across various dimensions, including
sources of information, knowledge level, perception, anxiety, and be-
havioral intentions, based on their field preferences in science and
mathematics, social sciences, mathematics and social sciences, and
special skills. In the study, the high schools where the survey would
be conducted were selected using a purposive sampling method based
on their different curricula, which include fine arts, sports, foreign
languages, social sciences, and science and mathematics. A full-area
sampling was conducted by administering the survey to the partici-
pating students. The survey was conducted face-to-face with 1,905
students across eight high schools in Trabzon Province, covering all
grade levels. The survey forms were designed using a 5-point Lik-
ert scale, and the reliability of the questions was determined using
Cronbach’s alpha test. Descriptive statistics, variance analysis, and
Duncan’s test were used in the data evaluation. The study identified
differences in the participating high school students’ perspectives on
the concept of climate change based on their field preferences, partic-
ularly in terms of knowledge level, perception, anxiety, mitigation ac-
tions, behavioral intentions, and sources of information. It was found
that perspectives on climate change were moderate among the stu-
dents in special skills and social sciences, whereas they were higher
among the students in science and mathematics, and mathematics and
social sciences.

Keywords: High school students, climate change, awareness, mitiga-
tion actions, behavioral intention

Oz

Bu caligmada fiiniversite alan tercihlerine gore sayisal, sozel, egit
agirlik ve ozel yetenek alanlarinda egitim alan lise 6grencilerinin
bilgiye erisim kaynagi, bilgi diizeyi, algi, kaygi ve davranigsal niyet
boyutlarinda iklim degisikligi kavramina bakis agilarinin degerlen-
dirilmesi amaglanmistir. Anket uygulamasi yapilacak liseler; giizel
sanatlar, spor, yabanci dil, sosyal, fen ve matematik alaninda fark-
11 miifredatlarda egitim verme durumlarina gore bilingli érnekleme
yontemi ile belirlenmis ve tiim dgrencilere anket uygulanarak tam
alan 6rneklemesi yapilmistir. Trabzon ilindeki sekiz lisede ve tiim si-
nif kademelerindeki 1,905 lise 6grencisi ile yliz yiize anket uygulan-
mistir. Anket formlar1 5°1i Likert 6lgegi ile diizenlenmis ve sorularin
giivenirligi Cronbach’s alfa testi ile belirlenmistir. Verilerin degerlen-
dirilmesinde betimleyici istatistikler, varyans analizi ve Duncan testi
kullanilmigtir. Caligma ile tiniversite alan tercihlerine gore egitim
alan lise 6grencilerinin bilgi diizeyi, algi, kaygi, azaltim eylemleri,
davranissal niyet ve bilgiye erisim kaynaklar1 a¢isindan iklim degi-
sikligi kavramina bakig agilarinda farkliliklarin oldugu belirlenmis-
tir. Iklim degisikligi kavramina bakis agilarinin 6zel yetenek ve sézel
ogrencilerinde orta, sayisal ve egit agirlik 6grencilerinde ise yiiksek
diizeyde oldugu soylenebilir.

Anahtar Kelimeler: Lise dgrencileri, iklim degisikligi, farkindalik,
azaltim eylemleri, davranigsal niyet
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1. Introduction

Global climate change is defined as the cumulative
shift in climate patterns resulting directly or indi-
rectly from human activities that alter the natural
composition of the global atmosphere, beyond the
natural climate variability observed over compa-
rable periods (IPCC, 1996). Humanity now lives,
produces and consumes in a world where the global
ecosystem has undergone radical changes in recent
years, and where natural resources are increasingly
limited and fragile (IPCC, 2021). Human-induced
climate change is currently impacting weather pat-
terns and climate extremes across all regions of
the world (IPCC, 2023). The World Meteorologi-
cal Organization (WMO; wmo.int), in its “State of
the Global Climate 2023” report, highlights that
extreme weather events continue to have profound
socio-economic effects, with extreme heat waves
affecting numerous regions globally. The report
also notes that wildfires have led to the loss of life,
the destruction of homes, and significant air pol-
lution, while flood disasters, exacerbated by Hur-
ricane Daniel, affected countries such as Greece,
Bulgaria, Libya and Tiirkiye (WMO, 2024).

In the Sixth Assessment Synthesis Report of the In-
tergovernmental Panel on Climate Change (IPCC)
in 2023, it is stated that the accelerated implemen-
tation of deep, rapid, and sustained mitigation and
adaptation actions in the near term (2023-2040)
will reduce future losses and damages from climate
change for both people and ecosystems (IPCC,
2023). Since young people are the future leaders
and decision-makers of society (Pereira and Freire,
2021), it is essential that they possess the compe-
tencies and skills necessary to solve future climate
change challenges (Chopra et al., 2019). Therefore,
education is crucial for enabling youth to cope
with this global issue that affects their well-being
(MacKay et al., 2020) and shapes their future (Cor-
ner et al., 2015), as well as for building climate-re-
silient sustainable societies. Indeed, Article 6 (6ai)
of the United Nations Framework Convention on
Climate Change (UNFCCC) emphasizes the im-
portance of developing and implementing educa-
tion and public awareness programs on climate
change and its impacts (UNFCC, 1992), and both
the Kyoto Protocol and the European Green Deal
address the role of education in combating climate
change (UNFCC, 1998; EU, 2019).

In Tiirkiye, the 2022 Climate Council (iklimsurasi.
gov.tr) identified climate literacy and climate- and
environment-sensitive consumption habits as key
objectives for achieving social behavior change,
particularly through educational programs span-
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ning from preschool to higher education (CSB,
2022). Similarly, the Workshop on Integrating
Climate Change Awareness into Basic Education
in Turkey (MEB, 2023a) highlights that climate
change education has become a priority education-
al and investment policy for Tiirkiye, essential for
achieving the country’s 2053 Net Zero Emissions
Target (netsifirturkiye.org/), facilitating green and
digital transformations across all sectors, imple-
menting the Green Deal Action Plan 2021 (TB,
2021), and preparing for climate-induced disasters.

In Tirkiye, secondary education institutions af-
filiated with the Ministry of National Education
(MNE; Turkish: MEB) include Anatolian High
Schools (AHS), Science High Schools (ScHS),
Social Sciences High Schools (SSHS), Anatolian
Imam Hatip High Schools (AIHHS), Anatolian
Fine Arts High Schools (AFAHS), Sports High
Schools (SpHS), Vocational and Technical Anato-
lian High Schools (VTAHS), and Multi-Program
Anatolian High Schools (MPAHS). In AHS and
ScHS, education is provided in the fields of science
and mathematics, while in Social Sciences High
Schools, the focus is on literature and social scienc-
es. Fine Arts High Schools aim to equip students
with basic knowledge and skills in the fine arts
(painting and music), and SpHS focus on physical
education and sports. In Imam Hatip High Schools,
alongside science and cultural subjects, education
is provided in Islamic studies. VTAHS, as well as
Multi-Program Anatolian High Schools, focus on
developing knowledge and skills related to spe-
cific professions. Students enrolled in these high
schools, which admit students through centralized
exams by MEB or local placement, receive educa-
tion in curricula that are aligned with the programs
they intend to choose in university entrance exams.
Based on their talents, interests, and planned future
careers, students complete their secondary educa-
tion by choosing one of the fields of study: science
and mathematics, social sciences, mathematics and
social sciences, or special skills (arts, music, sports,
foreign languages, etc.) (MEB, 2023b; MEB, 2021;
MEB, 2018).

It is expected that young people with different tal-
ents and interests, who receive high school educa-
tion in various curricula, will also have differing
perspectives on climate change. Therefore, this
study aims to evaluate the perspectives on cli-
mate change among high school students, who re-
ceive education in different fields, based on their
field preferences. In this context, the study seeks
to assess the perspectives of high school students
studying in the fields of science and mathematics,
social sciences, mathematics and social sciences,



and special skills, regarding their sources of infor-
mation, knowledge levels, perceptions, anxieties,
and behavioral intentions related to the concept of
climate change.

2. Materials and Methods
2.1. Study area and data

The study encompasses high school students who
receive education in various fields based on their
field preferences, including science and mathe-
matics, social sciences, mathematics and social
sciences, and special skills. The data for the study
were obtained from the surveys conducted with the
participating high school students in Trabzon prov-
ince. The survey forms administered include ques-
tions across six dimensions: knowledge of climate
change, perception, anxiety, mitigation actions,
behavioral intentions, and sources of information.

2.2. Methods

The methodology of the study is twofold. In the
first phase, a survey was conducted to gather in-
formation on high school students’ knowledge and
opinions regarding the concept of climate change,
focusing on dimensions such as knowledge, per-
ception, anxiety, mitigation actions, behavioral
intentions, and sources of information. In the sec-
ond phase, the data obtained from the survey forms
were analyzed and evaluated using statistical meth-
ods.

2.2.1. Data collection and sampling

To assess high school students’ perspectives on
the concept of climate change, face-to-face sur-
veys were conducted to gather information on
various aspects, including, a) their knowledge of
climate change (natural processes/causes of cli-
mate change), b) perceptions (effects/indicators of
climate change), c¢) anxieties (individual/familial/
environmental concerns, perceived threats, etc.),
d) views on climate change mitigation actions, ¢)
behavioral intentions, and f) sources of informa-
tion on climate change. The high schools where the
surveys were conducted were selected using a pur-
posive sampling method (Dasdemir, 2021), based
on their provision of education in different curric-
ula, including fine arts, sports, foreign languages,
social sciences, and science and mathematics. A
full-area sampling method (Kalipsiz, 1988) was
employed by administering the survey to all the
students in the selected schools.

The survey forms consisted of closed-ended ques-
tions structured using a S5-point Likert scale. In
developing the survey questions, similar studies
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in the literature (Leiserowitz et al., 2010; Dijkstra
and Goedhart, 2012; DeBono et al., 2012; Rahman
et al., 2014; Ezeudu et al., 2016; Chiw and Ling,
2019; Kuthe et al., 2019; Kuthe et al., 2020; Giilsoy
and Korkmaz, 2020; Ratinen and Uusiautti, 2020;
Atakli and Kuran, 2022; Agustin, 2022; Goénen et
al., 2023) were reviewed, and the questions were
developed in line with the study’s objectives. The
developed survey form was evaluated for content
and comprehensibility by five experts: two profes-
sors in forestry engineering, a statistician, a geog-
raphy teacher, and a guidance counselor. Before
the survey was conducted, research permission
was obtained from the Trabzon Provincial Direc-
torate of National Education (trabzon.meb.gov.tr/),
and ethical approval was granted by the Social and
Humanities Ethics Committee of Bartin University
(etikkurul.bartin.edu.tr).

The suitability of the survey forms was tested
through a preliminary survey. The comprehensi-
bility of the survey questions was assessed by con-
ducting a pilot survey with 30 students. The survey
forms used in the pilot study were not included in
the final analysis. The final survey was conduct-
ed in May-June 2023, involving 1,905 high school
students from 9, 10, 11", and 12" grades across
eight high schools, and the surveys were admin-
istered face-to-face under the supervision of guid-
ance counselors.

2.2.2. Data analysis

The reliability and validity of the Likert-scale
questions were determined using Cronbach’s alpha
test. The Cronbach’s alpha values for the 5-point
Likert-scale questions ranged between 0.954 and
0.958. The overall Cronbach’s alpha (a) value, cal-
culated based on the averages of all Likert-scale
questions was 0.956 (>0.60), indicating that the
scales used in the survey were both reliable and
valid (Kalayci, 2014). The skewness and kurtosis
coefficients of the scale items were within the range
of (-1) to (+1), indicating that the data followed a
normal distribution (Biiyiikoztirk, 2015). There-
fore, parametric statistical methods were employed
in the data analysis.

Descriptive statistics such as frequency, percent-
age, and arithmetic mean were used to evaluate
the survey data. Variance analysis was used to
identify differences in climate change knowledge,
perceptions, anxieties, behavioral intentions, and
sources of information based on field preferences.
Duncan’s test was applied to determine differences
between groups (Kalipsiz, 1988; Dasdemir, 2021).
Microsoft Excel 2019 and SPSS 25.0 were used for
data analysis.



3. Results
3.1. Results related to high school students

Among the students who participated in the survey,

54.1% were female, and 45.9% were male. Based on
their field preferences, 44.1% of the students were
studying in the science and mathematics field, 24.1%
in special skills, 23.3% in mathematics and social
sciences, and 8.5% in social sciences (Table 1).

Table 1. Distribution of high school students by gender and field preferences
Tablo 1. Lise dgrencilerinin cinsiyet ve alan tercihi dagilimlar1

High school ; Scope ﬁel.d - - ;
students Science apd Social sciences Matl.lemat.lcs and  Special skll.ls (arts, music,  Total %
mathematics social sciences sport, foreign language)
9th 220 55 141 140 556 29.2
10th 200 46 105 117 468 24.6
11th 207 39 108 121 475 249
12th 213 21 91 81 406 21.3
Total 840 161 445 459 1,905 100
% 44.1 8.5 233 24.1 100
_qg Female 393 106 308 223 1,030 54.1
b=
S Male 447 55 137 236 875 459

3.2. Results on climate change knowledge levels

App. Table 1 presents the levels of agreement with
statements/sub-dimensions related to the funda-
mental causes of climate change and the differenc-
es between groups of high school students studying
in different fields based on their field preferences.
Among the causes of climate change, “Human ac-
tivities (4.18)” and “Atmospheric changes (3.63)”
received the highest average scores from all the stu-
dents across different fields of study. The cause of
climate change with the lowest average score was
identified as “Aerosols (2.58)”. The average scores
for geological processes (such as continental drift,
volcanism, geological disasters, meteorite impacts,
the Paleocene-Eocene Thermal Maximum, etc.),
solar activities, and changes in Earth’s orbit and
axial tilt remained at a moderate level.

According to the results of the Variance analysis,
at the 95% and 99% confidence levels, the field
preferences show statistically significant differ-
ences in knowledge levels related to the causes of
climate change for geological processes (F= 3.001;
p= 0.03<0.05), aerosols (F= 2.584; p= 0.05<0.05),
atmospheric changes (F= 4.231; p= 0.01<0.05), and
human activities (F= 43.821; p= 0.00<0.05). Dun-
can’s test results indicate that, based on knowledge
levels, geological processes, aerosols, and atmos-
pheric changes formed two homogeneous groups,
while human activities formed three homogeneous
groups (App. Table 1).

3.3. Results on perceptions of climate change
effects and indicators

When examining the statements posed to the high
school students to determine their perceptions of
climate change effects and indicators, along with
the responses received (App. Table 2), it was ob-
served that the highest average score among all the
students was for “Shrinking of glaciers and rising
sea levels (4.09)” as an effect and indicator of cli-
mate change, while the lowest level of agreement
was for “Decreased fertility of agricultural lands
and challenges in food supply (3.86)”.

There are statistically significant differences in
perceptions of the effects and indicators of climate
change based on field preferences regarding the fol-
lowing aspects: warming of the Earth’s surface (F=
32.118; p=0.000), warming of the oceans and atmos-
phere (F=29.312; p= 0.000), changes in precipitation
patterns (F= 34.699; p= 0.000), shrinking of glaciers
and rising sea levels (F= 39.727; p= 0.000), extreme
weather events (F= 30.311; p= 0.000), depletion of
water resources (F= 30.324; p= 0.000), decline in
biodiversity (F= 36.151; p= 0.000), and decreased
fertility of agricultural lands and challenges in food
supply (F= 31.770; p= 0.000). According to the re-
sults of Duncan’s test, the effects and indicators
were grouped into homogeneous categories: a) “the
warming of oceans and atmosphere”, b) “changes in
precipitation patterns”, and c) “decreased fertility of
agricultural lands and challenges in food supply”
formed a pair, while d) “the warming of the Earth’s
surface”, e) “shrinking of glaciers and rising sea
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levels”, f) “extreme weather events”, g) “depletion
of water resources”, and h) “decline in biodiversity”
formed a trio (App. Table 2).

3.4. Results on climate change anxiety

As shown in App. Table 3, which evaluates high
school students’ anxieties regarding climate
change, the statement “Viewing climate change as
a natural process of the Earth” received the low-
est score (2.94) from all the students. In contrast,
the highest average scores among the students were
given to the statements “Viewing climate change
as the most important issue for future generations
(4.03)” and “Viewing climate change as a global is-
sue (4.02)”.

The statements related to climate change anxiety,
based on field preferences, show statistically sig-
nificant differences for the following: a) feeling the
effects of climate change in daily life (F=8.761; p=
0.000), b) viewing climate change as a global issue
(F=24.461; p=0.000), c) viewing climate change as
the most important issue for future generations (F=
24.172; p= 0.000), d) perceiving climate change as
a threat to personal health and safety (F= 19.327; p=
0.000), e) seeing climate change as a threat to the
health and safety of family, friends, and close ones
(F= 17.593; p= 0.000), f) viewing climate change
as a threat to the future of plants, animals, and
all living organisms (F= 22.657; p= 0.000), g) in-
creased mortality rates due to the effects of climate
change (F= 13.813; p=0.000), h) concern about ris-
ing climate-sensitive health issues (infectious dis-
eases, UV radiation, etc.) (F= 15.908; p= 0.000), i)
increased zoonotic diseases and pandemics due to
climate change (F= 18.695; p= 0.000), j) perceiv-
ing climate change as a threat to water security
(F= 27.453; p= 0.000), k) viewing climate change
as a threat to food security (F= 21.568; p= 0.000),
1) viewing climate change as a threat in terms of
natural disasters (F= 18.481; p=0.000), m) viewing
climate change as a threat to energy security (F=
19.930; p=0.000), and n) perceiving climate change
as a threat in terms of migration (F= 23.065; p=
0.000). The statement “Viewing climate change as
a natural process of the Earth” does not show a sta-
tistically significant difference (App. Table 3).

According to the results of Duncan’s test, the anx-
iety-related statements formed distinct homogene-
ous groups. The statements a) “Feeling the effects
of climate change in daily life”, b) “Perceiving
climate change as a threat to personal health and
safety”, c¢) “Seeing climate change as a threat to
the health and safety of family, friends, and close
ones”, d) “Concern about rising climate-sensitive
health issues (such as infectious diseases and UV
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radiation)”, e) “Viewing climate change as a threat
in terms of natural disasters”, f) “ Viewing cli-
mate change as a threat to energy security”, and g)
“Perceiving climate change as a threat in terms of
migration” were grouped together as pairs. In con-
trast, the statements h) “Viewing climate change
as a global issue”, i) “Viewing climate change as
the most important issue for future generations”, j)
“Viewing climate change as a threat to the future
of plants, animals, and all living organisms”, k)
“Increased mortality rates due to the effects of cli-
mate change”, 1) “Increased zoonotic diseases and
pandemics due to climate change”, m) “Perceiving
climate change as a threat to water security”, and n)
“Viewing climate change as a threat to food secu-
rity” formed a trio, creating another homogeneous
group (App. Table 3).

3.5. Results on mitigation actions for the effects
of climate change

When examining the levels of agreement among
the students regarding actions to mitigate the ef-
fects of climate change (App. Table 4), the highest
average score was given to the statement “Preser-
vation of green spaces and increased afforestation
efforts (4.07)”. The second highest scores were
given to the statements “Use of alternative ener-
gy sources (4.06)” and “Ensuring conservation of
electricity and water consumption (4.06)” as miti-
gation actions.

The statements related to climate change mitiga-
tion actions based on field preferences show sta-
tistically significant differences for the following:
a) preservation of green spaces and increased af-
forestation efforts (F= 36.668; p= 0.000), b) use of
alternative energy sources (F= 33.908; p= 0.000),
¢) preference for low-energy-producing products
(F= 18.260; p= 0.000), d) strengthening thermal
insulation (F= 28.432; p= 0.000), ¢) ensuring con-
servation of electricity and water consumption (F=
30.569; p= 0.000), f) reduction of household waste
(F=36.560; p=0.000), g) prevention of urban popu-
lation growth (F= 28.754; p=0.000), and h) support
for sustainable agriculture (F= 30.890; p= 0.000).

According to the results of Duncan’s test, the miti-
gation actions were grouped as follows: a) “prefer-
ence for low-energy-producing products” formed a
pair; b) “preservation of green spaces and increased
afforestation efforts”, ¢) “strengthening thermal in-
sulation”, d) “ensuring conservation of electricity
and water consumption”, ) “reduction of household
waste”, ) “prevention of urban population growth”,
and g) “support for sustainable agriculture” formed
a trio; and h) “use of alternative energy sources”
formed a group of four (App. Table 4).



3.6. Results on behavioral intentions related to
the concept of climate change

The students were asked to indicate their level of
agreement with various statements regarding their
behavioral intentions related to climate change in
their daily lives and the responses are presented in
App. Table 5. The statements “Behaviors exhibited
regarding climate change should set an example for
the environment (3.15)”, “Believing to have suffi-
cient knowledge about climate change (3.07)”, “En-
gaging in discussions about climate change with
family, friends, close ones and teachers (2.76)”, and
“Willingness to participate in any activity related
to climate change (2.87)” received moderate levels
of agreement. The statement “Feeling responsible
for reducing the effects of climate change (3.68)”
received the highest level of agreement among all
the students, while the lowest level of agreement
was for the statement f) “Engaging in discussions
about climate change with family, friends, close
ones, and teachers (2.76)”.

The statements related to behavioral intentions to-
wards climate change based on field preferences
show statistically significant differences for the fol-
lowing: a) knowing and carrying out tasks related
to climate change mitigation actions (F= 16.272; p=
0.000), b) contributing to climate change mitiga-
tion actions through daily behaviors (F= 25.465; p=
0.000), c) feeling responsible for reducing the effects
of climate change (F= 23.002; p= 0.000), d) con-
tinuously following current information on climate
change (F= 20.150; p= 0.000), ¢) believing to have
sufficient knowledge about climate change (F= 5.333;
p= 0.000), and f) believing in being climate-friend-
ly (F= 3.806; p= 0.01). However, there are no sta-
tistically significant differences in the statements
regarding g) setting an example for the environment
with behaviors related to climate change, h) engag-
ing in discussions about climate change with family,
friends, close ones, and teachers, and i) willingness
to participate in any activity and education related to
climate change (App. Table 5).

According to the results of Duncan’s test, the be-
havioral intention statements formed the follow-
ing homogeneous groups: a) “Believing in being
climate-friendly” formed a pair; b) “Knowing and
carrying out tasks related to climate change mitiga-
tion actions”, ¢) “Feeling responsible for reducing
the effects of climate change”, d) “Continuously fol-
lowing current information on climate change”, and
e) “Believing to have sufficient knowledge about
climate change” formed a trio; f) “Contributing to
climate change mitigation actions through daily be-
haviors” formed a group of four (App. Table 5).
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3.7. Results on sources of information access
related to climate change

To determine the sources through which high
school students access information related to the
concept of climate change, the participating stu-
dents were asked to indicate their level of agree-
ment with various statements regarding these
sources. The responses are presented in App. Table
6. The statement “Learning about climate change
through visual and written media, documentaries,
science fiction films, and scientific publications”
received the highest average score (3.41) from the
entire student group. The statements that received
the lowest scores were “Learning about climate
change through environmental organizations/as-
sociations (2.22)” and “Learning about climate
change through educational/awareness activities
by public institutions (2.31)”. Meanwhile, the state-
ments “Learning about climate change through
teachers and school courses (2.81)” and “Learn-
ing about climate change through family, friends,
and close ones (2.76)” received moderate levels of
agreement.

The statements related to sources of information ac-
cess about climate change based on field preferences
show statistically significant differences for the fol-
lowing: a) “Learning about climate change through
environmental organizations/associations” (F=
4.301; p= 0.01), b) “Learning about climate change
through visual and written media, documentaries,
science fiction films, and scientific publications”
(F=3.273; p=0.02), and c) “Learning about climate
change through educational/awareness activities by
public institutions” (F= 5.957; p= 0.000). Howev-
er, no statistically significant differences were ob-
served in the statements “Learning about climate
change through teachers and school courses” and
“Learning about climate change through family,
friends, and close ones” (App. Table 6).

According to Duncan’s test results, the sources
of information statements formed the following
homogeneous groups: a) “Learning about climate
change through environmental organizations/as-
sociations” and b) “Learning about climate change
through visual and written media, documentaries,
science fiction films, and scientific publications”
formed a pair, while ¢) “Learning about climate
change through educational/awareness activities
by public institutions” formed a trio (App. Table 6).

3.8. Results on the dimensions of the concept of
climate change and the overall concept

When examining the average scores of the students
having different field preferences for each dimen-



sion of the concept of climate change (Table 2), it
was observed that the students in the science and
mathematics field had the highest average scores
across all dimensions, except for the source of
information access. The lowest average score for
knowledge level was found among the students in
mathematics and social sciences, while the lowest
scores for perception, anxiety, mitigation actions,
and behavioral intention were among those special
skills students. The science and mathematics stu-
dents had the lowest score in the source of infor-
mation access dimension. Significant differences
between the dimensions of climate change based

on field preferences were also observed. These dif-
ferences were statistically significant for knowled-
ge level (F= 6.865; p=0.00), perception (F=42.559;
p= 0.00), anxiety (F= 22.522; p= 0.00), mitigation
actions (F= 38.740; p= 0.00), behavioral intention
(F=10.143; p=0.00) and source of information ac-
cess (F=3.990; p=0.01).

According to the Duncan’s test, the dimensions of
climate change formed the following homogeneous
groups: a) knowledge level, behavioral intention,
and source of information access formed pairs,
while b) perception, anxiety, and mitigation actions
formed trios (Table 2).

Table 2. Results of the analysis of variance and Duncan’s test based on dimensions of climate change awareness
Tablo 2. Iklim degisikligi farkindalik boyutlarina gére varyans analizinin ve Duncan testinin sonuglari

Dimension Mean”  Level™ Scope field F Homogeneous
groups
Special skills (arts, music, sport, foreign lan-
3.09 a
guage)
Kn(l)wleldge 3.02 Moderate Mathematics and social sciences 6.865 0.000
eve
3.22 Social sciences
3.28 Science and mathematics b
Special skills (arts, music, sport, foreign lan-
3.64 a
guage)
Perception ~ 3.67 High  Social sciences 42.559 0.000
4.01 Mathematics and social sciences
4.15 Science and mathematics c
Special skills (arts, music, sport, foreign lan-
3.55 a
guage)
Anxiety 3.57 High  Social sciences 22.522  0.000
378 Mathematics and social sciences
3.94 Science and mathematics c
371 Special skills (arts, music, sport, foreign lan- a
' , guage)
Mitigation 3 79 High o cial sciences 38740 0.000
actions . . .
3.99 Mathematics and social sciences
421  Very High Science and mathematics c
318 Special skills (arts, music, sport, foreign lan- a
' guage)
Behavioral =350 \foderate  Social sciences 10.143 0.000 a
intentions
3.33 Mathematics and social sciences b
3.40 Science and mathematics b
2.65 Science and mathematics a
Sources of  2.70 Mathematics and social sciences a
information Moderate  Special skills (arts, music, sport, foreign lan- 3.990  0.008
access 2.74 ab
guage)
2.85 Social sciences b

*The averages for each dimension were calculated based on the mean scores of the statements provided on the Likert scale.
** 1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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To evaluate the overall perspective of the high  sciences, social sciences, and special skills fields
school students on the concept of climate change  are 3.60; 3.50, 3.38, and 3.32, respectively. The
based on different field preferences, the averages
of their responses in the dimensions of knowledge
level, perception, anxiety, behavioral intention, and
source of information access were taken. The over-
all climate change scores for those students in the —homogeneous groups in their perspectives on the
science and mathematics, mathematics and social  concept of climate change (Table 3).

students from the mathematics and social sciences
group, science and mathematics group, and special
skills and social sciences groups formed different

Table 3. Results of the analysis of variance and Duncan’s test based on all dimensions of the concept of climate
change
Tablo 3. iklim degisikligi kavraminin tiim boyutlarina gére varyans analizi ve Duncan testi sonuglar1

Mean'/Level™ Scope field F Homogeneous
groups
Concept 332 (moderate) Special skills (arts, music, sport, foreign language) a
of climate . .

3.38 (moderate) Social sciences
change . . . . 31.670 0.000

3.50 (high) Mathematics and social sciences

3.60 high) Science and mathematics c

*The averages for all dimensions (knowledge Ievel, perception, anxiety, behavioral intention, source of information access) were
calculated based on the mean scores of the statements provided on the Likert scale.
** 1: Very low (1.00-1.80); 2: Low (1.81-2.60); 3: Moderate (2.61-3.40); 4: High (3.41-4.20); 5: Very high (4.21-5.00)
4. Discussion and Conclusion whereas special skills students focus more on arts,
sports or foreign language courses. Similar differ-
In light of the findings from the study, it was deter-  ences in knowledge levels were observed in studies
mined that there were differences in the high school  conducted by Sahin and Durkaya (2023), Yildirim
students’ perspectives on the concept of climate  and Utkugiin (2023), Aydin (2014), and Rahman et
change based on their field preferences, specifical-  al. (2014), who found variations in knowledge lev-
ly in terms of knowledge level, perception, anxiety, els among high school students attending different
mitigation actions, behavioral intention, and sourc-  types of schools and curricula.
es of information access. The study found that the
students’ overall knowledge of climate change was
at a moderate level. It can be stated that the partic-
ipating students did not have sufficient theoretical
knowledge about the fundamental causes of climate
change. However, those students across all groups,
particularly those in the science and mathematics
and mathematics and social sciences fields, agreed
that human activities were the most significant
cause of climate change. This finding aligns with
the studies by Harker-Schuch et al. (2021), Shealy
et al. (2019), Atik and Dogan (2019), Azeiteiro et
al. (2018), and Harker-Schuch and Bugge-Henrik- In this study, in terms of climate change percep-
sen (2013), which also indicate that high school stu-  tion, the students in special skills and social scienc-
dents perceive human activities as a major cause of ~ es formed one distinct group, while those in sci-
climate change. ence and mathematics and mathematics and social
sciences formed another. The perception of climate
The students’ knowledge about the natural pro-  change effects and indicators among the students
cesses contributing to climate change, such as ge-  wag generally higher than their knowledge levels.
ological processes, aerosols, solar activities, and ~ Among the student groups, the lowest perception
changes in Earth’s orbit and axial tilt, remained  of climate change was found in the special skills
insufficient. The knowledge level of those special  students, while the highest was observed in the sci-
skills students was lower compared to the other  ence and mathematics students. Yildirim and Ut-
groups, while the science and mathematics stu-  kugiin (2023) found that the perceptions of students
dents had a higher knowledge level. This can be infine arts (special skills) and SSHS were lower and
attributed to the emphasis on science courses in the  significantly different from other groups. Similarly,
curriculum for science and mathematics students,  Sahin and Durkaya (2023) also found differences in

Students studying in different fields also exhibit
variations in their perceptions of the effects and
indicators of climate change. Despite their insuf-
ficient theoretical knowledge about the fundamen-
tal causes of climate change, they tend to have a
better grasp of its effects and indicators. In fact,
Harker-Schuch and Watson (2019) highlighted that
while students focused more on the impacts and
consequences of climate change, they often re-
mained distant from the physical causes and mech-
anisms underlying climate science.
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climate change perceptions among students based
on their school types.

It can be stated that climate change anxiety is gen-
erally high among student groups. All students feel
the effects of climate change in their daily lives, a
finding consistent with the Chiw and Ling (2019).
All students view climate change as a global issue
and are concerned that it will be the most signifi-
cant problem for future generations. Antronico et
al. (2023), Han et al. (2022), Hickman et al. (2021),
Clayton and Karazsia (2020), Chiw and Ling
(2019), and Corner et al. (2015) also emphasize that
young people are anxious about climate change.

Similar to the perceptions of climate change, the
students’ climate change anxiety groups also
formed two distinct categories: special skills and
social sciences students formed one group, while
science and mathematics and mathematics and so-
cial sciences students formed another. Among these
groups, the lowest level of anxiety was observed in
the special skills students, while the highest was in
the science and mathematics students. The higher
anxiety levels among the science and mathematics
students may be attributed to their higher levels of
knowledge and awareness of climate change com-
pared to the other groups.

All the student groups moderately agreed with the
idea that climate change was a natural process of
the Earth. This could be explained by the fact that
students predominantly view human activities as
the primary cause of climate change. Similarly,
Ezeudu et al. (2016) found that students did not per-
ceive climate change as a natural process.

In the dimension of climate change mitigation ac-
tions, the students were divided into three groups:
the special skills and social sciences students
formed one group, while the science and mathe-
matics and mathematics and social sciences stu-
dents formed two separate groups. Despite the fact
that students from different fields of study may not
have sufficient knowledge levels, it can be stated
that they are more conscious about actions aimed at
mitigating the effects of climate change.

Among the sub-dimensions of mitigation actions,
the action of “preserving green spaces and increas-
ing afforestation efforts” was highly valued by the
students in this study, as was also observed by Kil-
inc et al. (2008) and Giilsoy and Korkmaz (2020).
This emphasis on afforestation could be attributed
to the effectiveness of awareness-raising activities
carried out in schools across Tiirkiye by the Gener-
al Directorate of Forestry (ogm.gov. tr) as part of of-
ficial initiatives such as the “11 November National
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Afforestation Day” and the “Breath for the Future
Campaign”, and the activities of civil society or-
ganisations such as TEMA (The Turkish Founda-
tion for Combating Soil Erosion, for Reforestation
and the Protection of Natural Habitats), the Aegean
Forest Foundation, and TOD (The Foresters’ Asso-
ciation of Turkey).

When evaluating the behavioral intentions devel-
oped by the students from different fields of study
regarding climate change, it can be observed that
although the science and mathematics students
were ahead of the other groups in developing be-
havioral intentions, it can be pointed out that none
of the student groups developed sufficient behav-
ioral intentions towards climate change. Similar
to the findings of this study Ezeudu et al. (2016)
also found that students’ attitudes towards climate
change were low. In the dimension of behavioral
intention, the special skills and social sciences
students formed one group, while the science and
mathematics and mathematics and social sciences
students formed another. The students in the sci-
ence and mathematics and mathematics and social
sciences fields believed that they were more cli-
mate-friendly compared to the special skills and
social sciences students. All the student groups
believed that they possessed a moderate level of
knowledge about climate change, a finding consist-
ent with the results of Azeiteiro et al. (2018).

Despite feeling responsible for knowing and imple-
menting actions aimed at mitigating climate change
and expressing that they have a moderate level of
knowledge, all the student groups exhibited only
moderate willingness to participate in activities
and education related to climate change. Similarly,
although the students believed that their behaviors
in daily life set an example for their environment
to some extent, their lack of sufficient discussions
with family, friends, close ones, and teachers about
climate change, and the influence of the habits of
the social environment in which they live could be
as some of the reasons why they did not develop
adequate behavioral intentions towards addressing
climate change.

Another finding of the study is that high school
students do not have sufficient access to sources
of information on climate change. It can be stated
that the students in all groups did not access cli-
mate change information through environmental
organizations/associations or through education-
al/awareness activities conducted by public in-
stitutions. Access to climate change information
through school courses/teachers and close social
circles was at a moderate level. Particularly among
the mathematics and social sciences students, the



most significant sources of information on climate
change for all the student groups were identified as
visual/written media, documentaries, science fic-
tion films, and scientific publications. This aligns
with the Yildirim and Utkugiin (2023), which also
found that the internet, TV, visual media, and sci-
entific publications were the primary sources of
information on climate change for high school
students, while public institutions and non-govern-
mental organizations were less frequently used as
sources of information.

When evaluating the perspectives of the high
school students on the concept of climate change
across all dimensions based on their different field
preferences, the special skills and social sciences
students formed one group, while the science and
mathematics and mathematics and social sciences
students formed another. It can be stated that the
special skills and social sciences students had a
moderate level of perspective on climate change,
whereas the science and mathematics and mathe-
matics and social sciences students had a high level
of perspective on the concept. These results sup-
port the expectation that young people with differ-
ent talents, interests, and curricula in high school
education may also have differing perspectives on
climate change.

Young people with high levels of knowledge and
awareness are more likely to develop positive be-
haviors towards adapting to and mitigating the
effects of climate change. Therefore, education
plays a crucial role not only in helping young peo-
ple grasp the theoretical foundations, causes, and
consequences of climate change but also in foster-
ing climate-friendly behaviors through increased
awareness. In this context, it is essential that both
public institutions, including MEB, and schools
place special emphasis on the development of cli-
mate-friendly and climate-literate individuals. Re-
gardless of the educational curriculum linked to
their field preferences, there is a need to enhance
the educational curriculum and school activities
to ensure that high school students receive fun-
damental education on climate change knowledge
and awareness.

By integrating climate change education and
awareness initiatives into educational curricu-
la, it will be possible to increase post-education
gains, cultivate climate-literate young individuals,
achieve the goals and strategies in the fight against
climate change, and thereby contribute to the for-
mation of climate-resilient societies.

This study examined high school students’ per-
spectives on the concept of climate change across

180

various dimensions, providing a robust dataset for
future research. Although the study’s focus on high
school students in Trabzon province constitutes
a significant limitation, it successfully reached a
broad sample group.

In light of this study, it is evident that young peo-
ple’s perspectives on climate change may be influ-
enced by the level of development of the society
they live in, their sociocultural and sociodemo-
graphic backgrounds, the education they receive,
and their individual characteristics. Therefore,
there is a need for further research across different
educational levels and regions to better understand
how these factors shape young people’s views on
climate change.
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App. Table 1.

Results of variance analysis and Duncan’s test based on knowledge levels

Ek Tablo 1. Bilgi diizeylerine gdre varyans analizinin ve Duncan testinin sonuglari
Statements/Sub- Level of agreement Homogeneous
. . Scope field F P
dimensions Mean* | Level | Mean groups
Special skills 2.78 a
Geologic proces-
ses (Continental . .
. . Science and mathematics 2.94 ab
drift, volcanism,
geological disas-
ters, meteorite . . 2.93 | 3.001 | 0.03
impacts, Pale- M?thematlcs and social 2.99 | Moderate b
sciences
ocene-Eocene
Thermal Maxi-
mum, etc.)
Social sciences 3.05 b
Special skills 291
Solar activities Science and mathematics 2.89
(Solar cycles and | \fathematics and  social Moderate | 2.89 | 1.190 | 0.31 -
flares) sciences 279
Social sciences 2.98
= . .
. E’ Special skills 2.98
z E{) Earth’s Orbit Science and mathematics | 3.11
9 | B |(Changes in
g ‘—%' Earth’s orbit and Mathematics and social 312 Moderate | 3.08 1.436 0.23 -
Q axial tilt) sciences )
Social sciences 3.14
M?thematlcs and social 246 a
sciences Low
Aerosols - -
(Desert dust Science and mathematics 2.58 258 | 2584 | 0.05 ab
etc.) Special skills 2.63 ab
Moderate
Social science 2.71 b
Special skills 3.48 a
Social sciences 3.61 High ab
Atmospheric
changes Mathematics and social 362 3.63 | 4.231 | 001 ab
sciences ’
Science and mathematics 371 b
Special skills 3.78 ) a
Human activiti- I , High
es (Greenhouse Social sciences 3.83 a
gases, fossil Mathematics and social 4.18 [43.821| 0.00
fuels, deforesta- sciences 4.22 Very b
tion, etc.) High
Science and mathematics 4.44 c

1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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App. Table 2. Results of the analysis of variance and Duncan’s test based on perceptions of climate change effects
) and indicators
Ek Tablo 2. Tklim degisikliginin etki ve gdstergelerine yonelik algiya gore varyans analizinin ve Duncan testinin
sonuglar1

Statements/Sub- Level of agreement Homogeneous
. . Scope field " F p
dimensions Mean" | Level | Mean groups
Special skills 3.67 a
Warmi fth Social sciences 3.68 a
arming of the - - .
Earth’s surface M?thematlcs and social 403 High 3.98 | 32.118 | 0.000 b
sciences
Science and mathematics 418 c
Special skills 3.60 a
Warming of the |Social sciences 373 a
oceans and at- Mathematics and Social 4 00 ngh 3.92 29.312 0.000 b
mosphere sciences ’
Science and mathematics 4.09 b
Special skills 3.63 a
Changes in Social sciences 3.63 a
precipitation Mathematics and social 405 ngh 3.95 34.699 0.000 b
patterns sciences )
Science and mathematics | 4.13 b
Special skills 373 a
Social sciences 3.76 . a
Shrinking of : , High
=| & |glaciers and Mathematics and social| , 5 4.09 | 39727 | 0.000 b
2| -2 | rising sea levels |Sciences
o) a
S| © . . Very
g 2 Science and mathematics | 4.33 . c
Al & High
Special skills 3.69 a
. N Social sciences 3.69 a
t t .
ejelrl:ne weather Mgthematics and social 401 High 3.99 | 30.311 | 0.000 b
sciences
Science and mathematics 4.18 c
Special skills 3.67 a
Depleti . Social sciences 3.67 a
epletion o - - .
water resources Mgthematlcs and social 3.99 High 3.95 | 30.324 | 0.000 b
sciences
Science and mathematics | 4.15 c
Special skills 3.54 a
Declins in biodi Social sciences 3.65 a
ecline in biodi- .
versity Mgthematics and social 3.95 High 3.89 | 36.151 | 0.000 b
sciences
Science and mathematics 4.10 c
ial sci .
Decreased fer- Social sciences 3.55 a
tility of agricul- | Special skills 3.56 a
tural lands and Mathematics and social ngh 3.86 31.770 0.000
challenges in sciences 391 b
food \
00C supply Science and mathematics | 4.05 b

1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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App. Table 3. Results of the analysis of variance and Duncan’s test based on climate change anxiety
Ek Tablo 3. Iklim degisikligi kaygisina gore varyans analizinin ve Duncan testinin sonuglar1

Dimension

Anxiety

Level of agreement
Statements Scope field F P Homogeneous
Mean™ | Level | Mean groups

Social sciences 3.50 a
Feeling the | gpecial skills 352 | High a
effects of cli- - -
mate change in | Mathematics and social 370 3.69 | 8761 | 0.000 b
daily life sciences '

Science and mathematics | 3.81 b

Special skills 371 a

Social sciences 376 High a
Viewing cli- - -
mate change as | Mathematics and social |, /o 4.02 | 24.461 | 0.000 b
a global issue | Sciences

Science and mathematics | 4.22 V(?ry c

High

Special skills 3.74 a
Viewing cli- :
mate chgange Social sciences 3.76 High a
?S the most Mathematics and social 4.04 4.03 |24.172 | 0.000 b
1mportant sciences .
issue for future
generations Science and mathematics | 4.23 Very c

High

Special skills 3.48 a
Perceiving X -
climate change Social sciences 3.51 a
as athreatto | Mathematics and social High | 3.73 | 19.327 | 0.000

. 376 b

personal health | ¢ iences
and safety

Science and mathematics | 3.90 b
Seeing climate | Special skills 3.49 a
change as a . .
threat to the Social sciences 3.50 a
health and sa- | Mathematics and social 373 High 3.72 | 17.593 | 0.000 b
fety of family, |sciences '
friends, and
close ones Science and mathematics | 3.88 b
Viewing cli- Special skills 3.62 a
mate change Social sciences 3.69 a
as a threat to
the future. of Mgthematlcs and social 303 High 391 122657 | 0.000 b
plants, ani- sciences
mals, and all
living orga- Science and mathematics | 4.11 c
nisms

Special skills 3.59 a
Increasing - -
mortality rates Social sciences 3.66 ab
due to the effe- | Mathematics and social| 3.79 High 3.81 | 13.813 | 0.000
cts of climate | gciences b
change

Science and mathematics | 3.97 c
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App. Table 3. Results of the analysis of variance and Duncan’s test based on climate change anxiety (continue)
Ek Tablo 3. Iklim degisikligi kaygisina gore varyans analizinin ve Duncan testinin sonuglar1 (devami)

Level of agreement -
Statements Scope field £ F p Homogene
Mean" Level Mean ous groups
. . Special skills 3.58 a
Rising clima-
te-sensitive Social sciences 3.64 a
health issues ;
(infectious Mathematics and social | 3.83 High 3.82 | 15.908 | 0.000 b
diseases, UV | sciences
radiation, etc.) - -
Science and mathematics | 3.98 b
Special skills 3.49 a
Increasing zo- : :
onotic diseases Social sciences 345 a
and pandemics | Mathematics and social High 371 18.695 | 0.000
due to climate sciences 3.68 b
change
Science and mathematics | 3.88 c
Social sciences 3.68 a
Perceiving Special skills 3.59 a
climate change .
as a threat tog Mathematics and social | 3.91 High 3.91 27.453 | 0.000 b
water security |sciences
Science and mathematics | 4.13 c
Special skills 3.61 a
Viewir;lg cli- Social sciences 372 ab
mate change as p
£| .. |athreat togfood M.athematics and social| 3.87 High 3.89 21.568 | 0.000 b
§z ‘g security sciences
[}
E|l & Science and mathematics | 4.08 c
)
o ) Special skills 3.60 a
Viewing cli- - -
mate change Social sciences 372 a
as athreatin | \Mathematics and social| 3.88 High 3.67 | 18.481 | 0.000
terms of natu- | gciences b
ral disasters
Science and mathematics | 4.03 b
o Special skills 3.56 a
Viewing cli- - -
mate change Social sciences 3.65 a
as athreatto | Mathematics and social| 3.86 High 3.83 | 19.930 | 0.000
energy secu- | gciences b
rity
Science and mathematics | 3.99 b
Social sciences 347 a
Perceiving  Fgqcial skills 3.56 a
climate change
as athreatin | Mathematics and social| 3.82 High 3.79 | 23.065 | 0.000
terms of mig- . b
ration sciences
Science and mathematics | 3.97 b
Special skills 3.03
Xﬁggﬁ% glglé Social sciences 2.90
as a natural Mathematics and social| 2.91 | Moderate | 2.94 1.124 | 0.338 -
process of the sciences
Earth
Science and mathematics | 2.90

1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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App. Table 4. Results of the analysis of variance and Duncan’s test based on climate change mitigation actions
Ek Tablo 4. Iklim degisikligini azaltim eylemlerine gore varyans analizinin ve Duncan testinin sonuglar1

Statements/ Level of agreement Homogencous
Sub-dimen- Scope field . F P g
sions Mean Level Mean groups
Special skills 3.74 a
Preservation of | Social sciences 3.81 Hich a
green spaces Mathemati d social g
and increased athematics and socia 4.07 407 | 36.668 |0.000 b
afforestation sciences
efforts
Science and mathematics | 4.30 V@ry c
High
Special skills 3.72
Social sciences 3.89 Hich
Use of alterna- Mathemati d social 18
tive energy athematics and socia 4.06 4.06 | 33.908 |0.000 c
sources sciences
Science and mathematics | 4.28 Véry d
High
Special skills 375 a
f reference for Social sciences 377 a
Ow-energy- .
produciniy M.athematics and social 3.90 High 3.95 18.260 | 0.000 a
products sciences
Science and mathematics | 4.12 b
Special skills 3.66 a
g Strengthening | Social sciences 378 a
£ § thermal insula- | Mathematics and social 192 High 3.95 | 28.432 |0.000 b
% g tion sciences '
g §o Science and mathematics | 4.14 c
§ Special skills 375 a
Ensuring . Social sciences 3.87 . a
conservation - - High
of electricity | Mathematics and social |, o 406 | 30.569 |0.000 b
and water con- | S¢16nCeS
sumption Science and mathematics | 4.27 Ve;ry c
High
Special skills 3.63 a
Reduction Social sciences 371 a
of household Mathematics and social ngh 3.95 36.560 | 0.000
waste . 3.95 b
sciences
Science and mathematics | 4.18 c
Special skills 3.67 a
Prevention of | Social sciences 3.68 a
urban popula— Mathematics and social ngh 3.94 28.754 | 0.000
tion growth sciences 392 b
Science and mathematics | 4.14 c
Social sciences 3.79 a
Special skills 375 . a
Support for P - - High
sustainable | Mathematics and social | ) 403 | 30.890 |0.000 b
agriculture sciences
Science and mathematics | 4.24 V§ry c
High

1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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App. Table 5. Results of the analysis of variance and Duncan’s test based on behavioral intentions related to climate

change

Ek Tablo 5. Tklim degisikligine yonelik davranigsal niyete gore varyans analizinin ve Duncan testinin sonuglar

Dimension

Behavioral intentions

Level of agreement Homogeneous
Statements Scope field Moan® Level | Mean F p aroups
Special skills 3.37 a
Knowing and . Social sciences 3.40 | Moderate a
carrying out tasks ;
related fo climate Mthlem‘f‘“CS and 3.59 3.56 | 16.272 | 0.000 b
change mitigation [SOC141SCIENCES High
actions Science and math- 374 c
ematics )
Special skills 3.29 a
CIQHtribuﬂng to | Social sciences 3.34 | Moderate b
climate change ;
mitigation actions Mthlema.'“CS and 3.55 3.55 | 25.465 | 0.000 ¢
through daily social sciences High
behaviors Science and math- 176 q
ematics )
Special skills 3.09
Settilngf an }elx- Social sciences 3.07
ample for the i
environment with Mthle mgtlcs and 3.17 | Moderate | 3.15 | 0.963 | 0.409 -
behaviors related [50C1a1 Sciences
to climate change |Science and math- 318
ematics )
Special skills 341 a
Feeling respon- Social sciences 347 a
sible for reducing | Mathematics and .
the effects of cli~ | social sciences 372 High 3.68 | 23.002 | 0.000 b
mate change Science and math- 385 .
ematics )
Special skills 3.35 a
Continuously Social sciences 3.34 Moderate a
following current | Mathematics and
information on social sciences 3.62 ek 3.58 | 20.150 | 0.000 b
climate change Science and math- &
. 3.74 c
ematics
Special skills 2.92 a
Believing to i/?(:i;ﬂ sciqnces - 2.99 a
have sufficient athematics an
knowledge about | social sciences 3.11 | Moderate | 3.07 | 5.333 | 0.000 b
climate change Science and math-
. 3.15 c
ematics
Engaging in dis- | Special skills 2.80
cussions about cli- | Social sciences 2.86
i Math ti
mate change with | Mathematics and 276 | Moderate | 2.76 | 1.042 | 0.373 ;
family, friends, social sciences
close ones, and Science and math- 271
teachers ematics ’
- Social sciences 3.02
I‘)’Z‘::;‘ﬁgf:?;oany Special skills 2.94
activity and edu- ggifgf;‘;?;c:eznd 290 |Moderate | 2.87 | 2.475 | 0.060 -
cation related to p
. Science and math-
climate change . 2.79
ematics
Social sciences 3.28 | Moderate a
Special skills 343 ab
Believing in being | Mathematics and 3.51 . 3.50 | 3.806 | 0.010 b
climate-friendly |social sciences High
Smeqce and math- 358 b
ematics

1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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App. Table 6. Results of the analysis of variance and Duncan’s test based on sources of information access related
] to climate change
Ek Tablo 6. Tklim degisikligi bilgisine erisimin kaynagina gére varyans analizinin ve Duncan testinin sonuglar1

Dimension

Sources of information access

Scope field Level of agreement Homogeneous
Statements F P
Mean" | Level Mean groups
eSrc;:z?iZfS: and math- 277
Learning about
climate change Mathematics and 290
througdh te}';lchl- social sciences : Moderate | 2.81 1412 | 0.237 -
ers and schoo
courses Special skills 2.88
Social sciences 2.75
Special skills 2.78
Learning about Social sciences 2.88
climate change .
through family, ~|Mathematics and 278 | Moderate | 276 | 1.034| 0.377 -
friends, and close |social sciences ’
ones Soi
cience and math- 272
ematics
:;zz;z: and math- 211 a
Learning about
climate change Mathematics and 222 ab
throttlglh environ- | social sciences : Low 2.22 [4.301| 0.005
mental organiza-
tions/associations | Special skills 2.33 b
Social sciences 2.40 b
Learning about Special skills 3.26 | Moderate a
climate change ; .
through visual and Sgggzz and math 3.44 ab
written media Hich
fog g 3.41 |[3.273| 0.020
documentaries, Mathematics and
science fiction . . 3.45 ab
films, and scien- social sciences
tific publications Social sciences 3.55 b
. Sc1enpe and math- 291 a
Learning about | €matics
climate change .
B Mathematics and
:?;g;l%:;g;éflzss social sciences 2.50 Low 2.31 5.957 | 0.000 ab
activities by pub- | g ial skills 246 be
Social sciences 2.29 c

1: Strongly disagree (1.00-1.80); 2: Disagree (1.81-2.60); 3: Neutral (2.61-3.40); 4: Agree (3.41-4.20); 5: Strongly agree (4.21-5.00)
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Oz

Bu ¢alismada, zengin ormana sahip bolgelerin dini mimarisinde yapi
malzemesi olarak agacin sekillendirdigi kirsal ahsap cami mimarisi
ve siislemelerin 6zgiin 6zelliklerinin tespit edilmesi ve korunabilir-
ligi aragtirilmigtir. Ayrica, geleneksel kirsal camilerin restorasyonu
yapilirken bazi yanlis kararlar ile hatali uygulamalar sebebiyle mi-
mari ve siislemelerin zarar gérmesine ve aslina uygun olmayan olum-
suz sonuglarin ortaya ¢ikmasina vurgu yapilmistir. Calisma kapsa-
minda Artvin ilinin Borgka ilgesi incelenmistir. Secilen ahsap cami
yapilarinin mimari ¢izimleri, i¢ ve dis mekan gorselleri tizerinden
analizleri belirlenmis, yorumlanarak irdelenmistir. Kirsal camilerin
koruma kriterlerine uygun restorasyon projeleriyle korunmasi gerek-
tigine, gecmisten gelen degerlerin dogru tespit edilip siirdiiriilebilir-
ligi baglaminda bu c¢alisma Merkez camide yapilan olumsuz resto-
rasyon calismasina dikkat cekmektedir. Bu camideki 6zgiin mimari
ve siisleme degerlerinin yok edilmesi 6rnegi, diger camilerde de ayn1
akibetin olmamast i¢in 6nemlidir. Ozenli ahsap isciligiyle kalem isi
bezemeleri, bu tarihi kirsal camilerin olaganiistii marangozluk bece-
risi ve estetik anlayis sergiledigini ortaya koymaktadir. Ornek ahsap
camilerin korunmasindaki eksiklik ve yanlisliklara dikkat ¢ekilmis,
koruma kriterlerine uygun restorasyonlarinin yapilmasi gerektigi
vurgulanmuistir.

Anahtar Kelimeler: Geleneksel ahsap cami, ahsap malzemesi, yapim
teknigi, siisleme, restorasyon

Abstract

In this study, it was investigated to determine the original features
of rural wooden mosque architecture and ornaments shaped by the
tree as a building material in the religious architecture of the regi-
ons with rich forests and to investigate their preservation. In additi-
on, while restoring traditional rural mosques, it was emphasised that
some wrong decisions and incorrect applications caused damage to
the architecture and ornaments and the emergence of negative results
that are not in accordance with the original. Within the scope of the
study, Borgka district of Artvin province was examined. The archite-
ctural drawings, interior and exterior visuals of the selected wooden
mosque structures were analysed, interpreted and examined. This
study draws attention to the negative restoration work carried out in
the Central mosque in the context of the need to protect rural mosques
with restoration projects in accordance with the conservation crite-
ria, the correct identification and sustainability of the values from the
past. The example of the destruction of the original architectural and
ornamental values in this mosque is important to prevent the same
fate in other mosques. The elaborate woodwork and pencil decorati-
ons reveal that these historical rural mosques exhibit extraordinary
carpentry skills and aesthetic understanding. Attention was drawn
to the deficiencies and mistakes in the conservation of the exemplary
wooden mosques, and it was emphasised that they should be restored
in accordance with the conservation criteria.

Keywords: Traditional wooden mosque, wood material, construction
technique, ornamentation, restoration
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1. Giris

Kirsal mimari, dogal cevreyle biitiinlesen, yerel
topluluklarin kiiltiirel ve iglevsel ihtiyaglarint dik-
kate alan bina ve yapt tasarimini ifade eder. Bu
baglamda, kirsal camiler, mimaride simgesel de-
geri, belirleyici, birlestirici ve biitiinlestirici rolii
ile kirsal mimarinin 6nemli unsurlarindan biridir.
Ayn1 zamanda, bu yapilar bulunduklar1 alana ve
gevresine rekreasyonel olanaklar da sunmaktadir
(Corbact ve ark., 2022a). Ancak bir zamanlar bu-
lundugu yerin ihtiyaglarina cevap veren bu yoresel
kirsal camiler giiniimiizde giderek azalmaktadir.
Benzer sekilde, kirsal yerlesmelerde gevresi ile ba-
g1 kuramayan niteliksiz cami yapilar1 yayginlas-
maktadir. Gegmisten giliniimiize gelen bu mimari
miraslarin tespit edilmesi, korunmasi, stirdiiriilebi-
lirliginin saglanmasi ve yapilacak tasarimlara refe-
rans olmasi agisindan 6nem arz etmektedir.

Kuban (2019), herhangi bir yapiya sahip bir esya-
nin niteliklerini belli sinir, iligki ve tanimlar ¢evre-
sinde ele almak gerektigini ve bu iliskileri de amag
ve kapsam, amag¢ ve malzeme, yapim, striiktiir ve
teknik olarak bes grupta toplamaktadir. Mimarlik
tiriinlerinin her tiirliisiiniin yap1 ve formunu belirle-
yen faktorleri Stimerkan (1990) s6yle siralamistir:

Yasanilan sosyo-kiiltiirel ¢cevre ve gelir diizeyi,

Geleneksel mimari yapim teknigi ve kullanilan
yerel malzemeler,

Cevresel yapt malzemesine bagli olarak bigimle-
nen ve gelisen geleneksel yapi, eleman ve striik-
tiirel malzeme,

Yerel arazinin bi¢imlenisi ve egim durumunu da
kapsayan fiziksel 6zellikler,

Iklimsel faktorler ve bitki ortiisiinden olusan ye-
sil doku,

Egime bagli olarak arazinin yonlenmesi.

Tarih boyunca, Dogu Karadeniz Bolimi gerek
cografi konumu gerekse dogasinin verimli olmasi
acisindan c¢esitli etnik gruplarin yerlestigi bir ca-
zibe merkezi olmus ve yoresel geleneksel konut-
larina benzeyen ahsap cami mimarisi de ortaya
cikmistir. Cami yapilari, biiyiik cogunlukla ahsap
malzemeden inga edilmigtir. Genellikle ceviz aga-
cindan yapilmig ahsap malzeme, camilerin tasiyi-
c1 sisteminde, duvar orgiisiinde ve i¢ mekanlarda
kullanilmistir. Camilerin aydinlatilmasinda, do-
gal aydinlatmaya 6nem verilmis ve arazideki ko-
numlanmasina bagli olarak dogal aydinlatmadan
yararlanilmistir. Caminin her katina pencereler
cephelerde dogal 15181 alacak bigimde 6l¢iisii ve sa-
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yist ayarlanmistir. Buradaki ahsap camilerin en be-
lirgin 6zellikleri arasinda ahsap siisleme ve renkli
boyama ozellikleridir. Kirsal camiler genellikle
mahfil, minber, mihrap ve kiirsii gibi mekansal
kurgularin haricinde, diger mekansal bigimlenis-
leri yorenin geleneksel konut bigimlenisini gdster-
mektedirler (Karpuz, 1989).

Imar islerinin yogunluk kazandigi Osmanli bas-
kentleri ve sancaklart disinda kalan bolgelerdeki
dini yapilar; bilindik dort, alt1 ya da sekiz ayakl
merkezi kubbeli baldakenden farkli olarak, yoresel
ihtiyaclara cevap veren daha miitevazi dlgeklerdeki
yapilardir. Osmanli dini mimarisine ¢ok yonlii ba-
karak saglikl1 bir degerlendirme yapmak i¢in mer-
kezlerde yapilan anitsal bilindik semanin disindaki
yerel ve farkli uygulamalar: da bilmek ve bunlari
degerlendirme gergevesinde dogru yere oturtmak
gerekir (Kazaz, 2016).

1.1. Agac malzeme

Tabiatta yenilenebilen, bi¢cimlenmesi, kullanimi
kolay dogal malzeme olmasi nedeniyle tas mal-
zemeden sonra dogal olarak en fazla agag¢ kulla-
nilmigtir. Fakat, istenmeyen dis olumsuz etkilere
fazla maruz kaldiginda ¢ok uzun omiirlii olama-
maktadir. Tarihi siiregte, ilk sagak malzemesi, ilk
ortii ve ilk direk ingasinda kullanilan malzeme
agactan yapilmistir. Benzer sekilde, tavan ve do-
seme malzemesi olarak da yine tarihi mimarligin
en yaygin malzemesi agactir. Agacin tasa gore kisa
omiirlii bir yapt malzemesi olmasi, onun ancak or-
mani bol olan bolgelerde konut malzemesi olarak
kullanilmasina neden olmustur (Kuban, 2019).
Ayrica, kullanildik¢a eskimesinden olusan dogal
bir giizellige sahiptir. Ahsabin giizelligini artiran
yapinin ¢esitli bitim teknikleri de mimari tasarim
ve uygulamalara farkli iistiin 6zellikler kazandirir.
Ornegin kumlanabilir, perdahlanabilir, cilalanabi-
lir, verniklenebilir, renklendirilebilir ya da boya-
nabilir. Ahsap bitimi sonuna kadar esnektir ve ¢e-
sitli olanaklara, zevklere ve uygulamalara uyacak
sekilde uygulanabilir (Farrelly, 2017).

Ahgabin dogada kendiliginden yetismesi veya ye-
tistirilebilirligi, kullanilacak amaca gore kolay ha-
zirlanmasi ve bi¢cimlenmesi, basinca, ¢ekmeye ve
egilmeye gosterdigi ¢ok yonli direng, esnekligi,
kendi arasinda baska bir malzemeye gerek kalma-
dan birlesebilmesi, (gegmeler, kavelalar) yapistiri-
cilarla biitiinlesmesi, buhar altinda istenilen bigimi
almasi, 1s1 ve ses yaliticiligi, hafif olusu, el is¢ili-
gine agir bastigi bir {iretiminin varligi, endiistri
diizeninde fabrika iiretimine uyum saglamasi ve
teknolojik gelisme ile istiin diizeyde nitelikler ka-
zanabilmesi (yogunlagsma, kurutma, yangina, ru-
tubete karsi direnglendirme, yapay ahsap) baslica



avantajlaridir. Canli ve dogal niteligine bagl ola-  koruma sorunlarini belgelemistir. Karahan (2020)
rak hareket etmesi, liflerinin yonii ile iliskili ola-  tarafindan Artvin’in Camili Havzasindaki gele-
rak kisalip uzamasi, uzun dmiirlii olmamasi, suya  neksel mimarilerin ahsap yigma yapim sistemiyle
karg1 dogal kosullarda gegirgenligi, kuruma-islan-  inga edilmis olmalarindan dolay1 ahsap malzeme,
ma surekhhgl 191nde sismesi, (;ekmesi, gl'iriimesi, ahsap yapim sistemi ve ahsap y1gma mimarisi
yanginda yok olmast ve zararhlara} dogal olarak di-  a¢iklanmustir. Kazaz ve Tuluk (2021) tarafindan
renememesi sakincali yonleridir (Izgi, 1999). kirsal camilerin renk, doku, bi¢im, sekil, konum
1.2. Literatiir ve yerlesim.inin ilis.kis'i irdel.enmistir. Aydintan ve

ark. (2024) ise camilerin harim kapilarinin bezeme

Artvin ve yakin illerde kirsal cami mimarisi ile il-  anlayisini irdelemis, kullanilan siislemenin bigim,
gili ¢aligmalar bu arastirmaya yol gostermistir. renk ve doku secimlerinin zaman ve kiltiir agisin-
dan gosterdigi degisiklikleri belirlemistir.

Demir (2004), Trabzon ve ¢evresindeki bolgesel

ahsap camileri yap1 bi¢imi, konumlari, mekansal ~ Coskun (2021), Artvin ili Borgka ilgesindeki yigma
ozellikleri ve siislemeleri agisindan incelemistir.  ahsap camilerin mimari 6zelliklerini incelemis,
Calik ve Konak (2021), Dogu Karadeniz Béli-  Iremit Camisini analitik roleve cizimleri ve ana-
miindeki kirsal camileri ele alarak, restorasyonlar1  lizleri ile belgelemis, restitiisyon projesini hazirla-
hakkinda bilgiler sunmus ve gelecege tasimakta  mis ve koruma sorunlarini inceleyerek restorasyon
gerekli belgeleri kayit altina almustir. Cakir (2000)  6nerileri sunmustur. Cakiroglu ve ark. (2023) tara-
tarafindan, gegmisin 1s18inda giinimiiz sartlarint  findan ise Artvin’deki bazi tarihi camiler siisleme

da yerine getiren yapilardaki gelismenin ve degi-  programi agisindan incelenmistir.
sikligin ne sekilde olabilecegi arastirilmistir.

2. Materyal ve Metot
Yildiz (2021), calismasinda Savsat ilgcesinde ah-

sap siislemelere sahip bir¢ok camiyi tespit etmis  2.1. Calisma alani

ve eserlerin sahip oldugu ozellikleri agiklayarak

degerlerini giin yiiziine ¢ikarmay1 amaglamistir.  Tiirkiye’de kirsal ahsap cami yapilar1 geleneginin
Aytekin (2022) ise Dogu Karadeniz Bolumiindeki  yogun olarak goriildiigli Artvin ilinin Borgka ilgesi
geleneksel ahgap camilerin mimari 6zelliklerini ve  calisma alani olarak secilmistir (Sekil 1).

Ardanug i

Yusufeli

Erzurum

[V

Sekil 1. Calisma alani (sol: URL- 1; sag: URL-2)
Figure 1. Study area (left: URL-1; right: URL-2)

Borgka ilgesinin tarihi; M.O 2000 yilindan bas-  kadar Giirciiler yonetmis, T.B.M.M. iiltimatomu
layarak Hurriler, sonra Urartular, M.O 720-714 ile Giirciiler bolgeyi terk etmis, 7 Mart 1921 yilin-
yillar1 arasinda Kimmerler, M.O 655‘te Sakalar, da Borgka ilgesi, Artvin ili ve cevresi kesin olarak
sonra Arsaklilar, M.S 576 yilindan itibaren Bi-  Anayurda kavusmustur (URL-3).

zanslilar, 645 yilinda ve Halife Osman déneminde
Islam Ordusu, sonra Emeviler, Hazar Tiirkleri ve
Bagratlilar, Biiytik Selcuklu Devletinin kurulma-
sindan sonra ise Selguklu (1063), sonra Mogollar,
Yavuz Sultan Selim’in Trabzon Valiligi doneminde
Osmanli, 1877-78 Osmanli—Rus Harbinden sonra
ise Rusya yonetiminde kalmis, bu tarihten sonra  2.3. Orneklem

Borgka ve ¢evresi sik sik savaslara sahne olmustur.

30 Ekim 1918 tarihinde imzalanan Mondros Ant-  Orneklerin se¢iminde; dis gozlem teknigi, miilakat
lasmasi ile Ingilizler, sonra 9 Subat 1921 tarihine  teknigi ve yerinde inceleme teknigi kullanilmistir.

2.2. Metot
Verilerin elde edilmesinde, yerinde gozlem —ince-

leme teknigi, fotograflama teknigi, miilakat teknigi
ve literatiir calismasi kullanilmastir.
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Artvin iline ait yigma ahsap sistemle 19. ylizyila
tarihlenen su 4 cami incelenmistir: fremit Camii,
Muratli Camii, Diizkéy Camii ve Merkez Camii.

3. Bulgular

Calismada; Osmanli Dénemi’ne ait fremit Camisi,
Merkez Camisi, Muratli Koyli Camisi ve Diizkdy
Camisi plan, yapim malzemesi, teknigi ve siisleme
acgisindan incelenmistir.

3.1. Maralkéy Iremit Camii (1851)

fremit Camii (1851), tarihi-kiiltiirel degeri olan
Magaheli bolgesinde, giinlimiizde Artvin ilinde
Maralkdy’iin iremit mahallesinde insa edilmis
onemli sekiz ahsap camiden biridir (Karahan,
2020). Artvin ili yoresindeki diger kirsal camilerle
ve Giircistan’in Acara yoresindeki camilerle yakin
benzerlikler gosterir (Fidan, 2017). Cami, 1851 y1-
linda insa edilmistir. Harim dlgiileri 772 x 713 cm,
yiksekligi ise 406 cm’dir. Camii’nin dig duvarla-
rinda kestane agaci kullanilmistir (Coskun, 2021;
Cakiroglu ve ark., 2023).

Iremit Cami zemin katta harim kati ve 1. katta
mabhfil kat1 olmak tizere iki katlidir. Ahsap direkler
iizerine oturan camiye sonradan bodrum kat1 ilave
edilmistir. Kare planli ahsap camiye son cemaat ye-
rinden girilir. Cift kanatli ahsap ana giris kapisiyla
harime giris, son cemaat kismindan saglanir. Son
cemaat kisminda st kat balkona c¢ikis icin ahsap
bir merdiven vardir. Balkondan mahfil kata giris
saglanir. Balkon ahsap dikmelerle desteklenmis-
tir. Harim katta girisin sag kisminda mahfil kata
¢ikmak i¢in bir merdiven bulunmaktadir. Bodrum
kata giris ise yan cepheden saglanmaktadir. Bod-
rum katta depo ve oda yer almaktadir. Harim kat1
ve mahfil kat1 ahsap yigma sistemle, bodrum kat
ise ahsap yigma ve kagir yigma sistemle yapilmis-
tir. Harim katta girisin karsisinda ahsap mihrap ve
minber yer alir. Mahfil kat1 U seklindedir. Catist,
kirma gatiyla ortiilii olup i¢ mekanda tavan ahsap
kaplamalidir ve harim merkezinde ¢atidan algilan-
mayan bir kubbesi vardir (Tablo 1).

3.2. Murath Kaéyii Camii (1846)

Muratlhi Cami (1846); Borgka ilgesinin, Muratl
Koyii’ndedir, Coruh Nehri kiyisina yakin ve Giir-
cistan sinirinda inga edilmis kirsal ahsap camidir.
Cami, muhtemelen Hicri 1262 (M. 1846) yilinda
insa edilerek ibadete agilmistir (URL- 4). Yorenin
en biiylik camisi unvanina sahiptir. Zemin katta
harim, 1. katta mahfil ahsap yigma sistem, bodrum
kat ise kagir yigma sistem olarak yapilmistir. Ka-
reye yakin dikdortgen planlidir. Camiye giris son
cemaat yerinden olmakta ve basamakla son cemaat
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yerine ¢ikilmaktadir. Iki adet ahsap kapiyla son ce-
maat yerinden harime giris saglanmaktadir.

Caminin merkezinde Artvin ilindeki camilerde
en biiyiik agikliklardan birine sahip bagdadi kub-
be yer almaktadir. Tavan kenarlari, minber, vb. i¢
mekanlarinda mitkemmel ahsap isciligi, oymacilik
ve siislemeler kullanilmis, diiz ahsaptan désemeler
ve tavan yapilmistir. Harim katta girigin karsisinda
ahsap malzemeden mihrap, minber ve vaaz kiirsi-
st yer almaktadir. Caminin gatisi iki tarafa kirma
seklinde olup genis sacaklara sahiptir. Kare bir
kaide iizerinde yer alan minare silindirik govdeli
tas malzemeden yapilmistir. iki kapiy1 ¢evreleyen
gerceve sayesinde biitiinlik olusturan kapilarin
lizerinde oyma teknigi ile olusturulmus hayat aga-
c1, lale ve papatya gibi bezemeler yer almaktadir
(Tablo 2).

3.3. Diizkdy Camii (1850)

Cami cephesindeki levhada H. 1266 (M. 1850) ta-
rihi bulunmakta olup Borgka ilgesi Diizkdy’de insa
edilmis ahsap camidir. Zemin katta harim, 1. katta
da mahfil vardir. Yapi, arazideki kot farkindan do-
lay1 bodrum kata sahiptir. Harim ve mahfil katlar
yigma ahsap sistem, bodrum kat ise kagir yigma
sistem olarak yapilmistir. Zemin kata giris birkag
basamakli tas merdivenle saglanmaktadir. Giris-
te L seklinde plana sahip bir son cemaat yeri yer
almaktadir. Harim kat1 kare planli olup yaklasik
11,40x11,0 m oOlgiilerindedir.

Cift kanatli ahsap bir kapidan harime girilmek-
tedir. Giris kapisi karsisinda ahsap malzemeden
yapilmis mihrap ve minber yer alir. Mahfil kat U
seklinde plana sahiptir. Tavan ahsap malzemeden
olup merkezde kare planli bir gébek mevcuttur. Ca-
minin ¢atisi kirma ¢at1 formlu olup 6rtii malzemesi
olarak kiremit kullanilmistir. Ahsap siislemelerde
ise kabartma, oyma ve kafes oyma teknigi yaygin
olarak yer almaktadir (Tablo 3).

3.4. Camili Koyii Merkez Camii (1855)

Bazi kisimlari aslina uygun restore edilmemis
cami Ornegidir, Giircistan sinirindaki Artvin ili
Borgka ilgesinin Camili kdyiinde insa edilmistir.
Giris kisminda bulunan tabelada 1855 tarihinde
yapildig1 yazmaktadir. Karahan (2020)’a gore cami
1855 yilinda ¢1g felaketi sirasinda yikilmis, ardin-
dan giiniimiizdeki bu yeni cami insa edilmistir.
Cami hem yapisal ve mekansal 6zellikleri ve siis-
lemeleriyle Artvin ilinin ydresel 6zelliklerini tasi-
maktadir hem de Giircistan’in Acara yoresindeki
camilerin genel 6zelliklerini yansitmaktadir.


https://artvin.ktb.gov.tr/TR-55867/camiiler.html)(URL

Tablo 1. fremit Cami’nin konum, plan ve mimari elemanlari
Table 1. Location, plan and architectural elements of Iremit Mosque

Iremit Cami
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Giiney cephesinde ahsap boyaldir. I¢ yiizeyinde ince uzun dikdértgen parcalar, iist kismda ise citalarla
olusturulmus tiggen bigimler ve kullanilan boyama mihrapta etkili olur.
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Ahsap, cakma tekniginde ve farkli renklerle boyalidir. Minber dikdértgen, ticgen ve dairesel; S, C formunda
motifler; yaprak, salkim ve papatya desenleri; 6rgii seklinde bordiirler, gemi ve kilig desenleri ile
bezenmistir. Minber kapisi yoktur, giriste ise kemer vardir.
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Tablo 2. Muratli Koyt Cami’nin konum, plan ve mimari elemanlar1
Table 2. Location, plan and architectural elements of the Muratli Village Mosque

Muratli Koyt Cami
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Mihrap; ahsap malzemedendir ve oyma teknigi ile bezenmistir. Bulundugu cephede disartya ¢ikma yapilmis
olup iizerinde ¢icek, madalyon, yaprak ve yay gibi motifler yer almaktadir.
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Minber; ahsap olup oyma teknigi ile yapilmus ve iki cephesi de farkli bezemelerle islenmistir. Uzerinde gemi,
ay yildiz, kilig, bigak, samdan, terazi, zeytin dali, anahtar ve madalyon gibi motifler bulunmaktadir.
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Vaaz kiirsiisii; giiney cephesi tizerinde yer almaktadir. Kare kaide iizerinde olup yukari dogru genisleyen bir
forma sahiptir ve oyma teknigi ile bezelidir.
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Tablo 2. Muratli Koyt Cami’nin konum, plan ve mimari elemanlar1 (devamr)
Table 2. Location, plan and architectural elements of the Muratli Village Mosque (continue)
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Kubbe; bagdadi teknigi ile insa edilmis ve beyaz renge boyanmis ve ahsap ¢italarla dilimlenerek her dilim
farkli bir renktedir. Goriilen renkler; sar1, kirmizi, yesil ve mavidir. Kubbenin ortasinda daire bigimli bir
gobek bulunmakta olup gobegin icerisinde yaprak mevcuttur.
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Tablo 3. Diizkdy Cami’nin konum, plan ve mimari elemanlar1
Table 3. Location, plan and architectural elements of Diizkdy Mosque
Diizkdy Cami
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Konumu (Google Earth)
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Mihrap; ahsap malzemeden yapilmis olup siislemesinde ozellikle oyma tekniginde ters lale

figiirleri goriilmektedir.
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Tablo 3. Diizkdy Cami’nin konum, plan ve mimari elemanlar1 (devam)
Table 3. Location, plan and architectural elements of Diizkdy Mosque (continue)
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Yaklasik olarak kare bir plana sahiptir. Cami, ze-
min katta harim ve 1. katta mahfil olmak tizere iki
kathdir. Kot farkindan dolay1r cami harim katina
giris cephesinden iki katli, mihrabin oldugu cephe-
den ise ti¢ katl goriiliir. Cami kagir yigma sistem
ve ahsap yigma sistem olarak insa edilmistir. Ha-
rim ve mahfil katta ahsap yigma sistem goriilmiis-
tiir. Caminin catist dort yana egimli cat1 ile, giris
cephesinde yer alan son cemaat iizeri ise tek yone
egimli cat1 ile ortiilidiir. Yan cephesinde silindir
govdeli ahsap minare yer almaktadir. Katlarda
kemerli giyotin pencereler yer almaktadir. Harim
katinin giris kapisi karsisinda ahgsap malzemeden
yapilmig mihrap ve minber bulunmaktadir. Mah-
fil kat egrisel formda tasarlanmistir. Yapida ahsap
stitunlar bulunmaktadir. Caminin iginde yer alan
mihrap, minber, vaiz kiirstisii, mahfil ve kapilar
ahsap motiflerle silislenmistir. Gegmis donemde
ustalar tarafindan cami i¢inde rengarenk boyalar
kullanilarak mimari elemanlar ve motifler belir-
ginlestirilmeye ¢alisilmistir. Bu tiir ahsab1 renkli
boyama ifadeleri yorede bir¢ok camide goriilmek-
tedir. Giiniimiizde yapilan restorasyon ¢alismasi ile
Camili Merkez Camideki renkli ahsap boyamalar
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silinmistir (Tablo 4).

Cepheler de silmelerle hareketlendirilmis, i¢ me-
kan biiylik pencerelerle aydinlatilmis ve dogal 151k
saglanmistir. Camide geometrik, nesneli ve bitki-
sel tasarimlar ile kitabeler yer almaktadir (Taskan,
2011).

Disarida yesil gérmeye alismis gozler ahsap giris
kapisindan harime girince ferah m1 ferah bambas-
ka bir diinyaya agilmakta; emsallerinin higbirinde
olmayan bir aydinlik ve ahsap sanatinin etkisi hay-
ranlig1 asip hayrete doniigmektedir. Geneli sade
olan mihraba tezat, ince is¢ilikli minber yer aliyor.
Mahfil kat1 daha 6nce U seklinde iken restorasyon-
la yillar 6ncesi haline doniismiistiir ve, sanki biitiin
tabiat kubbe igerisindedir; aga¢ ve bitki slislemeli
kalem isi bulunmaktadir (Tablo 4).

4. Tartisma ve Sonug¢

Kirsal dini mimari calismalariyla ilgili olarak
Sahin Celik ve Disli (2017) tarafindan Eskisehir,
Gilinytizl, Kuzéren Koyii Camii yoresel malzeme,
yapim teknigi ve 6zgiin mimari agisindan ince-



Tablo 4. Merkez Camii’nin 2006 yilindaki durumu ile giiniimiizdeki (2024 yil1) durumunun konum, plan, mimari
ve slislemesi agisindan karsilagtirilmasi
Table 4. Comparison of the condition of the Merkez Mosque in 2006 and today (2024) in terms of location, plan,
architecture and ornamentation

Camili Koyii Merkez Cami
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Tablo 4. Merkez Camii’nin 2006 yilindaki durumu ile giiniimiizdeki (2024 yil1) durumunun konum, plan, mimari
ve siislemesi agisindan karsilagtirilmasi (devami)
Table 4. Comparison of the condition of the Merkez Mosque in 2006 and today (2024) in terms of location, plan,
architecture and ornamentation (continue)

Mahfil Kat1 - i¢ Mekan

Cami’nin mihrab1 2006 yilindaki mekéansal islevinde minbere gore olduk¢a sade bir tasarima
sahiptir. Ahsap malzemeden yapilmis olup ta¢ kismina eklenen bezeme ile vurgulanmistir.

Gilinltimiizde (2024) 2006 yilinda

Minber
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Tablo 4. Merkez Camii’nin 2006 yilindaki durumu ile giiniimiizdeki (2024 yil1) durumunun konum, plan, mimari
ve siislemesi agisindan karsilagtirilmasi (devami)
Table 4. Comparison of the condition of the Merkez Mosque in 2006 and today (2024) in terms of location, plan,
architecture and ornamentation (continue)

B

e

g

=
Caminin minberi 2006 yilinda; mihrabin saginda mihrabin sadeligine zit bezeme ile siislenmis ve
ahsap malzemeden yapilmistir. Uggen, S ve C formlar; papatya, yaprak vs, sekilleri ve su dalgasi
motifleri ile yapilmig bordiirler bulunmaktadir.

Glintimiizde (2024) 2006 yilinda

]

5

N

g

>

stitunlardan birine yaslanmigtir. Sekizgen formlu asagiya dogru incelerek siitunla birlesmektedir.
Sekizgen formunun her kenarmda motifler mevcuttur. Ayak kismi ise farkli renklerle boyanarak
siislenmistir.
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Tablo 4. Merkez Camii’nin 2006 yilindaki durumu ile giiniimiizdeki (2024 yil1) durumunun konum, plan, mimari

ve siislemesi agisindan karsilagtirilmasi (devami)

Table 4. Comparison of the condition of the Merkez Mosque in 2006 and today (2024) in terms of location, plan,

architecture and ornamentation (contiued)

Tavan-Kubbe

2006 yilinda

+mu

' "’ﬂ' ¥ g ‘.

Lo > 4 2 e - 3
2006 yilindaki kubbe; diiz ahsap tavandadir ve caminin merkezinde yer alan bagdadi kubbe ahgap
stitunlarla taginmaktadir. Kubbenin beyaza boyanan zemini lizerinde kalem isi teknigi ile gicek
ve yaprak motifleri vardir. Cevresindeki ahsap ¢erceve de motiflerle siislenmistir. Maalesef
restorasyon g¢alismastyla geleneksel renkli siislemeler yok edilmistir.

Glintimiizde (2024) 2006 yilinda

Cephe
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Tablo 4. Merkez Camii’nin 2006 yilindaki durumu ile giiniimiizdeki (2024 yil1) durumunun konum, plan, mimari
ve siislemesi agisindan karsilagtirilmasi (devami)
Table 4. Comparison of the condition of the Merkez Mosque in 2006 and today (2024) in terms of location, plan,
architecture and ornamentation (contiued)

Cephe

lemis, restorasyon uygulamasi sirasinda ulasilan
yeni bulgular-6zgiin kot, siva altindan ¢ikan 6zgiin
duvar orgiisii, beton doseme altindan ¢ikan 6zgiin
tas ayaklar, toprak dam ve benzeri veriler ile daha
once yapilan yanlis miidahalelerle kaybolan mima-
ri ve siislemeleri saptanmistir. Bu ¢aligma yoredeki
benzer camilerin projelendirilmesi ve onarimlari-
na Ornek teskil etmektedir. Yelkin (2023) tarafin-
dan vernakiiler mimari mirasin stirdiriilebilirligi
baglaminda Samsun ili, Asarcik ilgesi ahsap ca-
miler incelenmis ve Yayla Koyii Camii restorasyon
onerisi gelistirilmistir. Calik ve Konak (2021) ta-
rafindan Dogu Karadeniz kirsal cami mimarisiyle
ilgili olarak Dernekpazar1 Kondu Giiney Mahallesi
Camii’'nin ayrintili incelemesi ve restorasyon uy-
gulamalart yapilmig ve bu 6nemli caminin kayit
altina alinmasi saglanmistir. Bu 6rnek ¢alismayla
diger camilerin belgelenmesi ve kayit altina alinip
arsivlenmesi, gelecek degerlendirme ve miidaha-
lelere 151k tutulmustur. Kazaz (2016) tarafindan
Trabzon kirsal camiler yoresel mimarisi, cografik
konum, sosyal, kiiltiirel ve etnik yapi agisindan
incelenmis, gorsel tablolar halinde gruplandirilan
camiler hakkinda bilgi verilmistir. Kiigiik (2017)
tarafindan Trabzon Caykara, Dernekpazari, Hay-
rat ve Of ilgelerindeki Osmanli donemine ait bazi
ahsap camiler (18-19.yiizy1l) mimari ve slislemeleri
ahsap isciligine bagli olarak incelenmis olup bol-
gesel tarzdaki ozellikleri belirlenmistir. Ozkurk
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(2020) tarafindan Rize ili ahsap camilerindeki
yoresel siislemelerde kullanilan teknik ve motifler
incelenmistir.

Bu arastirmada; Artvin ilinin Borgka ilgesinde
19. yiizyila tarihlenen ve geleneksel yigma ahsap
sistemde insa edilmis olan Iremit Cami, Murath
Cami, Diizkdy Cami ve Merkez Cami incelenmis-
tir. Bu dort kirsal ahsap caminin mimari analizleri
sonucunda;

- Bu kirsal camilerin bigimlenmesinde cografya-
nin, yorenin sosyal yapisinin, ekonomik durumu-
nun, ikliminin ve yorede bulunan malzeme ve ya-
pim sistemlerinin etkili oldugu sdylenebilir.

-Kirsal ahsap camilerin Osmanli Doénemi klasik
cami mimarisinden farkli malzeme, boyut, oran, i¢
mekan ve dis cephe olarak kendine 6zgii bir karak-
ter sergiledigi belirlenmistir.

-Osmanli Donemi klasik cami mimarisinde genel-
likle kiilliye igcinde yer alan abidevi ve donemin
gli¢ ve otoritesinin hakim oldugu tasarimlarin ye-
rine kii¢iik boyutlu, miistakil, miitevazi ve dis cep-
he olarak da Dogu Karadeniz Boliimii kirsal konut
mimarisi ile benzerlik gosteren camiler olduklar1
gorilmiistiir.

-Incelenen camilerde malzeme, yapim teknigi, plan
kurgusu ve siislemede benzerlikler goriilmiis ve



ayn1 manevi hava hissedilmistir.

-Merkezi, ice doniik mekansal semalar, ¢evre ko-
sullarina uyum saglayan yalin ¢6ziimler, malze-
mede ¢evre malzemelerinin kullanimi, dis cephe-
de gosteristen kaginan, i¢ mekanda ise siislemelerle
adeta farkli bir diinyaya ge¢isin saglandigi ve diin-
ya-ahiret ge¢isinin dig cephe ve i¢ mekan farklilas-
mast ile saglandig1 tespit edilmistir. Kirsal camiler,
insani dis diilnyadan ayiran kapali mekanlar degil-
dir. Pencereler ile ¢evresiyle gorsel biitiinlesme de
saglanmistir. Cami mimarisi ile cami bahgelerinin
yapisal ve bitkisel diizenlemelerin birbiri ile uyum
icerisinde olmasi gerekmektedir (Corbact ve ark.,
2022b).

-Camiler, kareye yakin plan semasi, kirma cati-
s1, ahsap malzeme ve yigma yapim sistemleri ile
yorenin kirsal ahsap mimarisinin karakterlerini
tasimaktadir. Bolgede agacin yeterince bulunmasi
sebebiyle bu camilerin yapiminda ahsap malzeme
rahatlikla kullanilmaistir.

Topografya: Arazinin engebeli olusu incelenen bu
kirsal camilerin bigimlenmesinde etkili olmustur.
Bu topografya cami planlarinin geometrik formu-
nun belirleyicisi olmus ve planlar1 kareye yakin
kii¢iik 6l¢iilerde yapilmiglardir.

Yapr Malzemesi ve Yapim Sistemi: Ornek ahsap ca-
milerde ekolojik ¢evre sartlarina bagli olarak, ya-
kin gevredeki ormanlardan malzemeye kolay eri-
sim saglanmis ve boylece ahsap malzemeye agirlik
verilmistir. Gerekli durumlarda ise malzeme kul-
lanilmistir. Harim ve mahfil katlarda ahsap, egim-
den dolay1 olusan bodrum katta ise tas malzeme
gorlilmiistiir. Yapim sistemi olarak camiler yigma
sistemde inga edilmistir. Camilerin harim ve mah-
fil katlar1 ahsap y1gma sistemde, subasman ve bod-
rum katinda ise kagir yigma sistem goriilmiistiir.
Camilerde minber, mihrap, vaaz kiirsiisii, tavan ve
mabhviller ahgaptan yapilmis, siisleme programla-
r1 da ahsaba uygulanmistir. Camilerin ¢atis1 dort
omuzlu olup ¢atinin yiikiinii ve ahsap tavani ahsap
ayaklar tagimaktadir ve ayak sayist mekanin bo-
yutlarina gore degigsmektedir.

Plan: Kirsal camilerin plani basit bir plan gemasina
sahiptir ve yaklasik olarak kare formundadir. Tim
camilerin harim kat girisi kible eksenindedir ve in-
celenen camilerin hepsinde mahfil kat bulunmak-
tadir. Iremit, Diizkdy ve Muratli camilerinde mah-
fil kat U planl ve kible yoniinde kosk ¢ikmast yer
almaktadir. Camilerde son cemaat boliimii vardir.
Fakat ii¢c camide de ortak bir tipoloji yoktur. Son
cemaat boliimii Camili merkez camisinde agik ve
sundurma ile ortiilii, Muratli camisinde {ige boliin-
miis, Iremit camisinde iki katta, Diizkdy camisin-
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de ise L planli olarak tasarlanmistir. Camiye giris
Murath ve Iremit camilerinde kuzeyden olurken,
Diizkdy camiinde ise bat1 cephedendir. Ust drtii-
st de dort omuzlu kirma catidir. D1s cephede kir-
ma cat1 goriiliirken i¢ mekanda Muratli ve Iremit
cami tavaninda bagdadi tekniginde kubbe vardir.
Mimari elemanlardan vaaz kiirsiisii sadece Muratli
Camii’nde goriilmiis, minber ve mihrap ise tiim ca-
milerde tespit edilmistir.

Incelenen Diizkdy gibi bazi camilerde bodrum ka-
tinda medrese oldugu belirlenmistir. Incelenen iig
camide de harim katindan bagka bir mahfil kati
bulunmaktadir. Incelenen camilerde siisleme prog-
rami agisindan ahsap is¢iliginin en giizel 6rnekleri
tespit edilmistir. Iremit ve Diizkdy Cami’'nde ah-
sap siislemeler boyalidir ve mekan ¢ok renklidir.
Artvin ilindeki bir¢ok camide goriilen bu boyama
Ozelligi cami mimarisinde Ozgiin karakteristik
ozellik tasimaktadir. Ancak yapilan yanlis miida-
halelerle orijinal halinin boyasiz olmasindan otiirii
boyalardan arindirilmaya calisilirken ahsap zemi-
ne zarar verilmistir.

Cephe: Incelenen ahsap camilerin dis yiizeyleri ol-
dukea sadedir ve insa edildikleri agaglarin karak-
terini yansitmaktadir. iremit Camii’nde son cemaat
boliimiiyle giris cephesi vurgulanmistir. Diizkoy
ve Muratli camilerinde diger cephelerden farkl bir
cephe anlayis1 goriilmemistir. Cephedeki giris ka-
pilar1 ahsap malzemeden olup, Diizkdy Cami’'nde
yalin ve siislemesiz, Iremit Camii’nin giris kapisin-
da, Murathi Camisinde ise son cemaat bolimiinden
harime gecis kapisinda ahsap siislemelidir. Cephe-
lerde pencereler geleneksel konut bigimi ve dlgiileri
ile benzerdir. Pencere sayilar1 cephelere dengeli bir
dagilim gostermis ve i¢c mekan aydinlik olmustur.
Incelenen kirsal camilerde dort yone kirma cat,
geleneksel konutlarda oldugu gibi, camiler iginde
degismeyen bir iist 6rtii olmus ve cephenin belirgin
karakteristigini olusturmustur. Son derece miiteva-
zi olan dis cephe goriintiisiinden farkli bir i¢c mekan
anlayis1 vardir. Digaridan ¢atida algilanmayan ama
tavanda gizli bir kubbe bulunmaktadir.

Stisleme; ahgap iizerine verilen ¢esitli geometrik
bicimler, dogadan 6rnek alinan bitki formlart, yap-
raklar ve dallari ile ¢igeklerle olusturulan siisleme-
leri ahenk ve renklilik i¢inde cami i¢ mekanlarini
stislemekte olup oyma, kabartma ve kalem isi siis-
leme teknigi kullanilmistir.

Restorasyon g¢alismalarinin ahgsap mimari miras-
larimizdan olan ahsap camilerin 6zgiinliigiine;
mimari ve siisleme niteliklerine zarar vermeden
yapilmasi ve gelecege aktarilmasi gerekmektedir
(Tablo 5).



Tablo 5. Ornek camilerin plan, mimari ve siislemeleri
Table 5. Plan, architecture and decorations of the sample mosques

Plan

iremit Cami-1851 Camili Merkez Cami-1855 Muratli Cami-1846 Diizkdy Cami-1850

Cephe

Mihrap

Minber

Mahfil

]
H
H

Tavan

Kapt

Pencere

Cati
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Abstract

Observing and monitoring land use, land-use change and forestry
(LULUCF) trends has extensively been used remote sensing. Collect
Earth, a free remote sensing tool, was used in Kyrgyzstan to assess
the historical and present LULUCF trends in 2015 and 2019. Howev-
er, it is quite difficult for users to classify land cover and determine
changes in land use if no satellite images with sufficient temporal and
spatial resolution are available. The unavailability of high/very high
spatial and temporal resolution satellite images (7.2%) or the availa-
bility of low spatial and temporal resolution satellite images (7.8%)
was the primary reason for mandatory field verification. A fieldwork
was conducted to validate the remote sensing assessment in 2019. In
total, 941 sample plots were visited, and 119 misclassified sample
plots were detected during the field validation work. Hence, this arti-
cle reports an updated version of LULUCF assessment in Kyrgyzstan.
The database update resulted in the re-classification of 1073 sample
plots in Kyrgyzstan. The results of the field validation showed that
forestlands occupied 1.81 million ha (9%) of the total land in 2019,
with a 5.33% uncertainty in Kyrgyzstan. However, it was 1.36 million
ha based on the remote sensing study.

Keywords: Collect Earth, Field validation, Land use, Remote sensing,
Kyrgyzstan

Oz

Arazi kullanimi, arazi kullanim degisikligi ve ormancilik (AKAK-
DO) egilimlerini gézlemlemek ve izlemek i¢in uzaktan algilama yay-
gin olarak kullanilmaktadir. Ucretsiz bir uzaktan algilama yazilim1
olan Collect Earth, Kirgizistan’da 2015 ve 2019 yillarindaki tarihi ve
mevcut AKAKDO egilimlerini degerlendirmek icin kullanilmistir.
Ancak, yeterli zamansal ve mekansal ¢6ziiniirliige sahip uydu goriin-
tiileri mevcut degilse, kullanicilarin arazi ortiistinii siniflandirmasi ve
arazi kullanimindaki degisiklikleri belirlemesi oldukg¢a zordur. Yiik-
sek/cok yiiksek mekansal ve zamansal ¢oziiniirliikli uydu goriintiile-
rinin eksikligi (%7,2) ve diisitk mekansal ve zamansal ¢oziiniirliiklii
uydu goriintiilerinin (%7,8) varlig1, zorunlu saha dogrulamasinin bi-
rincil nedeni olmustur. 2019 yilinda, arazide se¢ilen 6rnek sahalar zi-
yaret edilerek bir saha ¢aligmasi yiiriitilmiistiir. Toplamda 941 6rnek
saha ziyaret edilmis ve arazi dogrulama ¢aligmasi sirasinda 119 yan-
lis siniflandirilmis 6rnek saha tespit edilmistir. Bu nedenle, bu maka-
le Kirgizistan’daki AKAKDO degerlendirmesinin giincellenmis bir
versiyonunu sunmaktadir. Veritabani giincellemesi, Kirgizistan>daki
1073 6rnek alanin yeniden siniflandirilmasiyla sonuglanmistir. Saha
dogrulama sonuglari, Kirgizistan’da ormanlik alanlarin 2019°da top-
lam arazinin 1,81 milyon hektarini (%9) kapladigin1 %5,33’liik bir
belirsizlik ile gostermistir. Halbuki, bu alan, uzaktan algilama ¢alis-
masina gore 1,36 milyon ha olarak hesaplanmuistir.

Anahtar kelimeler: Collect Earth, Saha dogrulamasi, Arazi kullani-
m1, Uzaktan algilama, Kirgizistan
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1. Introduction

“Land use” describes how land is used for the sum
of human activities and arrangements (Lambin,
2006; Arsanjani, 2011; McConnell, 2015). Obser-
ving and monitoring land use is crucial for seve-
ral reasons, spanning environmental, economic,
and social dimensions. Understanding how land is
utilized and managed can significantly impact sus-
tainable development, resource management, and
environmental conservation. The observation and
monitoring of land use and land-use change (LU-
LUC) have made extensive use of remote sensing
(Olokeogun et al., 2014; Mishra et al., 2016; Rai et
al., 2016; Hua, 2017; Liping et al., 2018; Schepasc-
henko et al., 2019). Remote sensing offers consis-
tent, accurate, reliable, and quick land observations
and assessments over time at various temporal and
spatial scales at the local, regional, and global le-
vels to support the decision-making process (Reis,
2008; Klein et al., 2012; Srivastava et al., 2013; Per-
vez et al., 2016).

Using specific techniques, remote sensing ima-
ges-which can also be a great data source-can be
effectively used to gather, evaluate, and simulate
current information regarding LULUC (Pradhan et
al., 2008; Singh et al., 2017). Accordingly, recent
developments in this sector have enabled nations to
map and monitor their land resources and environ-
ment more efficiently and economically (Martinez
and Mollicone, 2012; Hansen et al., 2013; Khadka
et al., 2020).

Monitoring LULUC with remote sensing is a com-
mon way to generate the data needed to calculate
anthropogenic influences on the Earth’s system.
Using remote sensing data, users can easily evalu-
ate and compute the land area on a wide scale that
has been assigned to different land-use categories
in the past and present (Bey et al., 2016).

Using remote sensing is time-efficient and econo-
mical in countries where the terrain is mountai-
nous. The area of the country is another factor in
deciding whether to conduct LULUC monitoring
and reporting via remote sensing or field inventory.
Remote sensing is increasingly vital in Kyrgyzs-
tan for various applications, particularly environ-
mental monitoring, disaster management, and land
resource management. The country’s unique geog-
raphy, characterized by mountainous terrain and
significant ecological challenges, makes remote
sensing an essential tool for addressing these issu-
es effectively.

Remote sensing allows LULUCF monitoring (Li-
ping et al., 2018; Schepaschenko et al., 2019),
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mapping tree density (Crowther et al., 2015), con-
ducting forest inventory, and monitoring of forest
trends and valuation of ecosystem services (Achard
etal., 2010; Potapov et al., 2011; Hansen et al., 2013;
Romero-Sanchez and Ponce-Hernandez, 2017; Lis-
ter et al., 2019; Schepaschenko et al., 2019).

In addition to worldwide studies, local-level remote
sensing research has been carried out in Kyrgyzs-
tan in several studies. Jia et al. (2019) used a hybrid
approach to create a forest cover map by merging
classifier results, geographical data, and land co-
ver. An estimated 472,369 ha (2.4%) of the nation’s
land area are covered by forests. In the Mailuu-Suu
Valley, Piroton et al. (2020) observed landslides
and determined their triggering factors. Their fin-
dings demonstrated that small-scale displacement,
long-term land degradation, intense rainfall events,
and quick snowmelt cause landslides. In a different
study, Nazarkulov et al. (2021) analyzed 85,000
sampling units in the Uzgen region to create geo-
hazard maps, identified hazards in 3,500 plots, and
carried out a geohazard inventory.

Conversely, De Simone et al. (2021) conducted a
study to track the Mountain Green Cover Index.
They found 41,400 ha of forestland had been lost
in mountainous regions between 2015 and 2018.
Isaev et al. (2022) finally tracked walnut forests
using the normalized difference vegetation index
(NDVI) and vegetation condition index (VCI) in
western Tien Shan. The research addressed chal-
lenges in obtaining field data due to difficult access
and aims to enhance ecological monitoring throu-
gh remote sensing. The study highlights the poten-
tial of using remote sensing to monitor ecological
parameters over large areas, particularly in moun-
tainous regions where traditional data collection is
challenging. The study also found a strong correla-
tion between the drought index derived from Sen-
tinel-2’s VCI and ground-based precipitation data,
indicating that remote sensing can effectively mo-
nitor drought conditions. The study demonstrates
that combining high-resolution unmanned aerial
vehicle (UAV) data with satellite imagery can sig-
nificantly improve ecological monitoring capabili-
ties in complex terrains like Kyrgyzstan, ultimately
contributing to better forest management practices
and conservation strategies.

Regular, useful, and quick land observations and
evaluations at various geographical and temporal
scales at the global, regional, and local levels are
possible with remote sensing open-access software
tools (Wulder and Coops, 2014; Turner et al., 2015;
Klein et al., 2017).

Collect Earth, developed by the Food and Agri-



culture Organization of the United Nations (FAO),
among other software, is a thorough and easy-to-
use instrument for monitoring land. It may be app-
lied to evaluate natural disasters, land-use changes,
sustainable resource management, and ecosystem
health. Bey et al. (2016) provided more technical
information regarding Collect Earth.

Recently, Collect Earth has been extensively emp-
loyed in various research projects, such as creating
forest cover maps (Schepaschenko et al., 2015), es-
timating global tree coverage and forests in dry-
lands (Bastin et al., 2017), determining LULUC
(Martin-Ortega et al., 2018; Garcia-Montero et al.,
2021a; Bassullu and Martin-Ortega, 2023), and
monitoring trees in non-forestlands (Garcia-Mon-
tero et al., 2021b).

However, Collect Earth has certain drawbacks.
Applying a suitable sampling design and sampling
intensity to sufficiently capture the land parame-
ters’ variability is critical for precision and accu-
racy assessment. Also, the point-sampling metho-
dology limits the entire variability of the land that
can be identified and measured because it is a non-
exhaustive spatial cover (Bey et al., 2016).

Additionally, even though remote sensing tech-
niques allow users to analyze satellite images in
high and very high resolution, there are still no
satellite images with sufficient temporal and spa-
tial resolution in some areas. The majority of these
images are taken in isolated, mountainous regions
that receive a lot of snowfall all year round. Since
Google Earth is the primary source of the images
used in this research, there is most likely not much
interest to discover more regarding these locations.
Missing or low/medium resolution remote sensing
images make classification harder. For example,
monitoring diverse forests, mapping forest types,
and documenting LULUC may require higher-re-
solution images than those obtained from medium-
resolution satellites (i.e., Sentinel 2A (i.e., 10 m)
and Landsat (30 m) (Garcia-Montero, 2021a). Thus,
it is quite difficult for users to classify land cover
and determine changes in land use. There are also
controversial sample plots with a hard-to-define
type of land use categories without a field survey.

Validation and calibration are crucial elements in
almost every remote sensing study. The models’
findings or the observations from remote sensing
are compared to the ground measurements in both
situations. The sensor’s field of view and the scale at
which in-situ measurements are taken are frequent-
ly out of sync, especially in studies using medium-
resolution remote sensing (Baccini et al., 2007).
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Field data are necessary for calibrating models ba-
sed on remote sensing and validating model outco-
mes (Franklin, 1986; Ardo, 1992; Cohen and Spies,
1992; Danson and Curran, 1993; Gemmell, 1995;
Wulder, 1998; Puhr and Donoghue, 2000; Cohen
et al., 2001; Cohen et al., 2003). However, for prag-
matic reasons, the quantity of data collected and
the geographic region visited during fieldwork are
typically minimal. Indeed, the necessity to keep
fieldwork expenses within reasonable bounds over
wide swaths of land frequently leads to sampling
relatively tiny regions with field plots smaller than
one ha. Therefore, a major challenge when using
field data in remote sensing-based studies is ma-
king sure that the in-situ measurements provide a
sufficient and representative sample supporting the
study or mapping goals (Baccini et al., 2007).

Thanks to ground-based data collected during the
time-consuming validation work, users can com-
prehend land characteristics and variability across
the land-use categories in greater detail. The data
from both the remote sensing and the field validati-
on work provide more detailed land characteristics
from a small number of field sites to the landscape
level by drawing from the much larger number of
sites evaluated in remote sensing studies. The data
from the field validation can be used to estimate
uncertainties within the spatial extent and area es-
timation of land-use categories (Bey et al., 2016).

The necessity of remote sensing validation in the
field hasn’t gotten much attention despite its signi-
ficance. But recently, it has been noted in several
articles as a significant issue, especially in relation
to validation work (Milne and Cohen, 1999; Tian
et al., 2002).

Kyrgyzstan is a mountainous country with low re-
solution and no satellite images. This results in in-
correct land use classifications. The unavailability
of high/very high spatial and temporal resolution
satellite images (7.2%) and the availability of low
spatial and temporal resolution satellite images
(7.8%) were the primary reasons for mandatory fi-
eld verification. Hence, we conducted field valida-
tion work to verify the land-use, land-use change,
and forestry (LULUCF) assessment in 2019. Field
validation also supported the reassessment of in-
consistent plots due to operator bias. The research
reported in this paper extends the combination of
remote sensing and field validation efforts. It de-
monstrates the necessity of field validation work in
remote sensing studies.



2. Materials and Methods
2.1. Study site

The study site covers Kyrgyzstan’s territory (Figu-
re 1), located within the Tien Shan and Pamir-Alai
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Figure 1. Map of the study site (UN, 2011)
Sekil 1. Arastirma sahasi haritasi (UN, 2011)

2.2. Land use classes

This study used land use classes defined in Chapter
3 of the 2006 IPCC Guidelines for National Gre-
enhouse Gas Inventories: Volume 4 Agriculture,
Forestry and Other Land Use (IPCC, 2006).

2.3. Data source and land use representation

Through a Collect Earth study, we used the sample
plots and the first results of the LULUCF assess-
ment performed by Bassullu and Martin-Ortega
(2023). This research analyzed 13.414 1-ha sample
plots via an augmented visual interpretation appro-
ach using very high spatial and temporal resoluti-
on satellite imagery on the Google Earth platform.
The data generated through Collect Earth corres-
ponds to Approach 3 in Chapter 3 of the 2006 IPCC
Guidelines.

The activity data is annually spatially explicit land-
use conversion data where the position of each
sampling unit is known, and therefore, auxiliary
data -maps- can be used to stratify the informati-
on by regions, climatic zones, conservation areas,
and forest concessions. Likewise, through Collect
Earth, data can be extracted from areas by category
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and by changes between land use categories. This
allows a very detailed analysis of land use dynami-
cs and enables the use of specific emission factors
for the subdivision combinations of land use (forest
type) and conservation area.

2.4. Fieldwork for the validation

Bassullu and Martin-Ortega (2023) conducted the
remote sensing study in 2019. Hence, the research,
including available satellite images, covers 2000
and 2019.

Fieldwork for the validation process was planned
after the LULUCF assessment in 2019. The objecti-
ve of the fieldwork was to confirm the accuracy of
the LULUCF assessment, validate selected samp-
le plots from Collect Earth, and obtain additional
data, if possible. Hence three groups were created
with the national experts to conduct the field work.
After consultation about the previous field invento-
ries in Kyrgyzstan, some concepts were extracted
to help national experts carry out this task. Previ-
ous field works were conducted following Scheu-
ber’s (1999) study. Thus, we also used this study
as a guide.



2.4.1. Accessibility information

Scheuber (1999) decided not to visit sample plots in
lake basins (e.g., [ssyk-Kul, Son-Kul) and any ter-
ritory above 3.500 m due to accessibility problems.
The remaining sample plots were sorted by acces-
sibility. We defined the following criteria; slope,
the distance between sample plots and highways,
and availability of forest plantations, when deci-
ding the accessibility of a sample plot. Hence, we
established four categories regarding the accessibi-
lity of the sample plots.

Category 1: Slope up to 5° the existence of fo-
rests, residence area (orchards, outdoor and by-
the-road plants), the distance between the sample
plot and highway is 1-3 km.

Category 2: Slope between 6° -15°, forest cover
up to 33%, the distance between the sample plot
and highway is 3.1-5.0 km.

Category 3: Slope between 16° -30°, forest co-
ver from 34% to 66%, the distance between the

sample plot and highway is 5.1-8 km.

 Category 4: Slope over 31°, forest coverage over
67%, the distance between the sample plot and
highway is over 8.1 km (Chyngojoev et al., 2010).

2.4.2. Time consumption in the field

Table 1 shows that in all forest types, except broad-
leaved forests, about one day is needed to assess the
information of one sample plot. The experience of
the field teams reveals that in broadleaved forests,
3 sample plots can be assessed in 2 days. Here, eit-
her a half day is typically needed for the fieldwork
of one sample plot or a whole day (Scheuber, 1999).

The total time needed for one sample plot (about
100 m) varied from 7.4 hours (h) to 9.6 h in a walnut
(Juglans) forest, from 1.7 h to 7.4 h in a broadlea-
ved forest, from 4.4 h to 12.6 h in a spruce (Picea)
forest, and from 8.0 h to 12.1 h in a juniper (Junipe-
rus) forest. Besides, the structure of the walnut and
juniper forests is very homogeneous. Most variati-
on can be found in spruce forests.

Table 1. The time needed for traveling and measurement of plots during the fieldwork (Scheuber, 1999)
Tablo 1. Saha caligmasi sirasinda seyahat ve 6rnek noktalarin 6l¢limii igin gereken siire

Broad-leaved

Time Walnut forest forest Spruce forest Juniper forest ~ All sample plots
Min % Min % Min % Min % Min %
Measurement 323 61 82 33 94 21 310 54 165 41
Travel 203 39 167 67 359 79 262 46 240 59
Total 526 100 249 100 453 100 572 100 405 100
The relation between measurement time and tra- et al., 2015).

veling time varies greatly depending on the forest
type (Table 1). For example, the worst relation is
found in spruce forests, where 79% of the time is
spent traveling, and only 21% is dedicated to work.

2.4.3. Stratification by accessibility and
selection of plots for field validation

Accessing the sampling units in regions with chal-
lenging topography or inadequate road systems can
become exceedingly costly and time-consuming.
A compromise to lower travel costs while mainta-
ining the probability sampling strategy is to stra-
tify based on accessibility zones (i.c., distance to
roads) and choose a larger percentage of samples
from the “easy to access” zones. It is advised to
omit inaccessible locations for data gathering if the
necessary information or data is available. These
can include no-access locations such as national
parks, military installations, and hilly or steep ter-
rain. Since the samples dropping in these regions
were not observed from the ground, these regions
are not included in the accuracy assessment (Haub
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In this regard, the following criteria were applied to
select sample plots for field validation.

Select only roads in good condition to conduct
the fieldwork, or at least rank them in order of
importance.

Create a buffer of 5 km around the selected roads
where plots within this buffer are candidates for
visiting.

Within this buffer, select those plots with low slo-
pe values.

Check for consistency of selected plots, similar
% of land use compared with the total number,
and cover all elevation ranges to represent diffe-
rent ecological conditions.

Calculate the number of plots to select based on
the number of workers and days dedicated to fi-
eldwork.



Only roads showing the maximum speed limit
were selected using the layer from open street maps
(OSM). Roads classified with this property seem
to correspond to the main communication roads
and visually connect all the different regions in the
country. A 5 km buffer was applied, and all plots
falling within this buffer were selected, with a total
of 280 plots. To check the representativity of the
plots chosen, they were compared with the whole
population in two ways: First, in representativity of
IPCC land use categories (Figure 2) and second, in
their variability in altitude as a proxy of ecological
conditions (Figure 3).

% IPCC land use in all plots % IPCC land use in selected plots
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Figure 2. Share of each IPCC land use in all plots (left)
and selected plots (right)
S: Settlement, W: Wetland, F: Forest, C: Cropland, O:
Other land, G: Grassland
Sekil 2. Tim 6rnek noktalarda (solda) ve se¢ilen 6rnek
noktalarda (sagda), her bir IPCC arazi kullanim orani
S: Yerlesim, W: Sulak alan, F: Orman, C: Tarim arazisi,
O: Diger alan, G: Mera
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Figure 3. Elevation profile for all plots (left) and the
selected plots for field validation (right)
Sekil 3. Tiim 6rnek noktalarda (solda) ve saha
dogrulamasi i¢in se¢ilen 6rnek noktalarda (sagda)
ylikseklik profili

Based on the selection criteria, we planned to vi-
sit 673 sample plots due to limited time, human
resources, and the project budget. Hence, Table 2
presents the number of selected sample plots for fi-
eld validation by regions and land use categories.
Figure 4 provides the distribution of selected samp-
le plots across the country.

After the preliminary selection of sample plots,
we developed a schedule and approved the preli-
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minary routes for fieldwork. We also prepared the
field verification forms for the sample plots.

Even though Collect Earth, combined with Goog-
le Earth, Bing Maps, and Google Earth Engine,
allows users to analyze satellite images, there are
still no satellite images with sufficient temporal
and spatial resolution for some areas. It is quite dif-
ficult for users to classify land cover and determine
changes in land use. For example, in 2010 satelli-
te images, one of the sample plot was a pasture.
However, today, this territory is used as cropland.
Over the past year, it has been changed to a sett-
lement. There are also controversial sample plots
with a hard-to-define type of land use categories
without a field survey, and these sample plots were
included in a field survey.

The analysis showed that no images with high spa-
tial resolution exist for 961 sample plots (7.2%).
Certain regions of Kyrgyzstan, particularly those
with mountains, do not have 1- meter or sub-meter
pixel resolution images for the year 2016 and some
years beyond. There, Landsat images are accessib-
le. While Google Earth imagery offers a combina-
tion of Airbus and Maxar products with resolutions
between 0.15 and 1.5 meters and 0.15 to 5 meters,
respectively, Bing Maps imagery offers products
with pixel resolutions up to 0.30 meters. In additi-
on, in 1.045 plots (7.8%), images were taken betwe-
en 2001 and 2010. Suppose, in one case, it is rather
challenging to define land cover types accurately;
in other cases, it is difficult. In that case, there is no
opportunity to determine land-use changes more
precisely. In such cases, the Google Earth Engine
service was actively used to show the vegetation
index. However, despite this, in some cases, it was
challenging to determine the subtypes of land use
accurately. Thus, no the low spatial and temporal
resolution of satellite images served as one of the
reasons for mandatory verification in the field.

The field visit ended with verifying 941 sample
plots (268 sample plots more than planned) since
some were close to roads and easy to validate, par-
ticularly the croplands, settlements, and wetlands
(Table 3). As suggested in previous fieldwork (Sc-
heuber, 1999), forest plots took a whole working
day because there were many necessary measures.
In contrast, croplands, settlements, and wetlands
took less time.

We also compared the slope with land use categori-
es in selected plots. Figure 5 shows the distribution
of slopes by IPCC land use in selected plots. Beca-
use plots were located close to the main roads, so
slopes generally have low values.



Table 2. The number of selected plots for field validation in the regions
Tablo 2. Bolgelerde saha dogrulamasi i¢in se¢ilen drnek nokta sayilari

Planned Land use categories
Region number of
sample plots Forestland  Cropland  Grassland Wetland Settlement  Otherland
Chui 105 5 39 39 1 14 7
Issyk-Kul 86 9 19 38 2 7 11
Naryn 93 4 18 59 1 6 5
Talas 57 6 30 21 0 0 0
Jalal-Abad 153 43 28 82 0 0 0
Batken 77 13 24 40 0 0 0
Osh 102 11 51 40 0 0 0
Total 673 91 209 319 4 27 23

Table 3. Summary table of the surveyed field plots of the regions
Tablo 3. Bolgelere ait aragtirma yapilan 6rnek noktalarin 6zet tablosu

District name Planned sample plots Number of verified sample plots Difference
Chui 105 155 50
Issyk-Kul 86 111 25
Naryn 93 115 22
Talas 57 67 10
Jalal-Abad 153 196 43
Batken 77 164 87
Osh 102 133 31
Total 673 941 268
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Figure 4. Map of selected plots for field validation (within 5 km from the main road) by land use categories
S: Settlement, W: Wetland, F: Forest, C: Cropland, O: Other land, G: Grassland
Sekil 4. Arazi kullanim kategorilerine gore saha dogrulamasi i¢in segilen 6rnek noktalar (ana yola 5 km)
S: Yerlesim, W: Sulak alan, F: Orman, C: Tarim arazisi, O: Diger alan, G: Mera

2.5. Fieldwork

We established three teams of national experts to
conduct field validation work. The first team visi-
ted Chui, Issyk-Kul, and Naryn regions, the second
team visited the Talas and Jalal-Abad regions, and
the last team conducted field validation work in the
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Osh and Batken regions. The region maps are pre-
sented in Figures 6 to 10.

We considered locality and transport availability
and used GIS tools in sample plot selection. Some
parts of selected sample plots may be inaccessible
due to various circumstances (poor road conditi-
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Figure 5. Distribution of slopes by IPCC land use categories in selected plots
S: Settlement, W: Wetland, F: Forest, C: Cropland, O: Other land, G: Grassland
Sekil 5. Segilen drnek noktalardaki egimlerin IPCC arazi kullanim kategorilerine gére dagilimi
S: Yerlesim, W: Sulak alan, F: Orman, C: Tarim arazisi, O: Diger alan, G: Mera

e 1:400 000

Figure 6. Map of Chui Region
Sekil 6. Chui Bolgesi haritast
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Figure 7. Map of Issyk-Kul Region
Sekil 7. Issyk-Kul Bolgesi haritasi
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Figure 8. Map of Naryn Region
Sekil 8. Naryn Bolgesi haritast
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Figure 9. Map of Talas and Jalal-Abad regions
Sekil 9. Talas and Jalal-Abad Bdlgeleri haritasi
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Figure 10. Map of Osh and Batken regions
Sekil 10. Osh and Batken bélgeleri haritasi
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ons or lack of roads, enclaves, border sections),.
Therefore, field trips were carried out by a flexible
route. For example, some remote and inaccessible
mountain areas of the Jalal-Abad region (Chatkal
and Ala-Buka) and Osh region (Alai, Chon-Alai,
and Kara-Kulzha) were excluded.

Due to the discrepancies between the types of land
categories detected during the field survey, we de-
cided to re-inventory all sample plots to improve
the reliability and update the Collect Earth databa-
se, considering the results obtained from the field
validation.

According to the results, a significant change oc-
curred in the grassland category since vegetation
in satellite imagery is visually difficult to recogni-
ze. In such cases, NDVTI is needed - this is a well-
known index showing vegetation’s presence and
condition. We used multispectral images Landsat
8 OLI, Landsat 7ETM +, Sentinel 2, and Modis to
determine the presence of vegetation.

For example, Plot hil4517 was qualified as other
land (bare soil). Based on the NDVI value, the plot
contains vegetation, and its land use category is
grassland.

Besides, other lands, such as sandy, clay, and rocky
surfaces, were classified as grasslands due to the
lack of high-resolution satellite images. In this case,
the NDVI was also used to determine the presence
of vegetation. Many forestlands (i.e., juniper, hawt-
horn (Crataegus)) are qualified as pastured shrubs.
Slight deviations were detected in the remaining
areas, mainly caused by the reasons above.

3. Findings

After the field validation work, we reviewed all
sample plots based on Bassullu and Martin-Ortega
(2023) assessed. First, we corrected misclassified
plots. Based on the field validation work, 119 samp-
le plots from 941 were reclassified into other land
use types, which is 12.6% (Annex).

Later, we checked the whole database and applied
the knowledge acquired during the fieldwork. In
total, 1073 plots were reclassified after reviewing
the entire dataset. The updated data was saved in
the “Collect” database. We used the Saiku Server
to update the LULUCF assessment based on the
reclassified sample plots. Table 4 presents a confu-
sion matrix comparing sample plots through the re-
mote sensing assessment and field validation work.

Table 4. Confusion matrix comparing land use in the sample plots
Tablo 4. Ornek noktalarda arazi kullanim matrisi

Remote sensing assessment

B G o S W Total ~ UA**
Cropland 1105 0 34 2 1 1 1143 0.97
Forest 5 891 293 20 6 1 1216 0.73
Field validation Grassland 40 16 6838 105 4 4 7007 0.98
work Other land 0 3 136 3116 0 1 3256 0.96
Settlement 13 1 2 1 227 1 245 0.93
Wetland 0 0 4 3 0 540 547 0.99
Total 1163 911 7307 3247 238 548 13414
PA* 0.95 0.98 0.94 0.96 0.95 0.99 095  OA***

*Producer’s accuracy (PA): Probability that a value predicted to be in a certain class is that class.
**User’s accuracy (UA): Probability that a value in a given class was classified correctly.
***Qverall accuracy (OA): Percentage of correctly classified plots from known reference plots.

The overall agreement of comparing both assess-
ments in 2019 was 95 If we consider the last assess-
ment after the fieldwork, the wetland and grassland
categories were the most accurate, with misclassi-
fication values of around 1% and 2%, respectively;
the main error in classifying grassland was classif-
ying it as forest, cropland, and other land. Anot-
her important misclassification was with the forest
class, previously classified as grassland, probably
due to the vast open woodlands in the country or
the abundance of shrubs that could be confounded
with trees using high-resolution imagery. The rest

of the classes were all represented with accuracy
values equal to or higher than 93%.

Table 5 shows a comparison between remote sen-
sing assessment and field validation work. Diffe-
rences in number of plots and uncertainties between
assessments and years are also shown. The largest
variation was detected in the forest category, with
a difference in uncertainty of around (0.90%). The
rest of the classes showed differences equal to or
below 0.18% in uncertainty.

Once we reassessed all sample plots, we rerun the
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LULUCEF analysis to update the size of all land use
categories. Table 6 presents the land-use change
matrix for 2000 and 2019.

Table 7 shows the land-use change matrix showing
the percentage of different land-use classes.

The highest area loss between 2000 and 2019
was in cropland (-1.05%), followed by wetland
(-0.37%). Cropland is transformed mainly into sett-
lement (-0.53%) and grassland (-0.52%). Grassland
(-0.17%), forest (-0.08%), and other land (-0.06%)
are lost to a lesser extent.

Table 5. The number of sample plots and uncertainties between remote sensing assessment and field validation work
Tablo 5. Ornek noktalarin sayilar1 ve uzaktan algilama degerlendirmesi ile saha dogrulama galismasi arasindaki
belirsizlikler

Field validation work

Remote sensing assessment

Land use in Sample Uncertainty Landusein Sample Uncertainty  Difference in Difference in
2000 size % 2000 size % sample number uncertainty

Forest 1214 5.34% Forest 909 6.24% 305 -0.90%
Cropland 1150 5.55% Cropland 1166 5.51% -16 0.04%
Grassland 7010 1.62% Grassland 7312 1.54% -302 0.08%
Otherland 3255 2.99% Otherland 3246 3.00% 9 -0.01%
Wetland 549 8.25% Wetland 551 8.24% -2 0.01%
Settlement 236 12.66% Settlement 230 12.82% 6 -0.16%

Field validation work

Remote sensing assessment

Landusein Sample Uncertainty Landusein Sample Uncertainty  Difference in Difference in
2019 size % 2019 size % sample number  uncertainty
Forest 1216 5.33% Forest 911 6.23% 305 -0.90%
Cropland 1143 5.57% Cropland 1163 5.51% -20 0.06%
Grassland 7007 1.62% Grassland 7307 1.55% -300 0.07%
Otherland 3256 2.99% Otherland 3247 3.00% 9 -0.01%
Wetland 547 8.27% Wetland 548 8.26% -1 0.01%
Settlement 245 12.42% Settlement 238 12.60% 7 -0.18%
Table 6. Land-use change matrix
Tablo 6. Arazi kullanimi degisim matrisi
Land use 2000 (ha)
Forest
Cropland Grassland Wetland Settlement Otherland
~ Forest 1,809,741.07 3,017.12 1,487.17
f’ Cropland 1,680,173.85 5,935.04 3,040.85
& Grassland 1,454.88 8,815.54 10,387,747.94 1,481.86
2 Wetland 805,719.42
g Settlement 8,975.66 4,391.62 349,930.31
— Otherland 4,445.59 4,828,824.76
Table 7. Land-use change matrix (%)
Tablo 7. Arazi kullanim1 degisim matrisi (%)
Land use 2000 (%)
Land (1(1)/5(3: 2019 Forest Cropland  Grassland ~ Wetland  Settlement  Otherland 20(%%12%1 9
Forest 99.92 0.03 0.18 +0.21
Cropland 98.95 0.06 0.06 +0.12
Grassland 0.08 0.52 99.83 0.18 +0.78
Wetland 99.63 +0.00
Settlement 0.53 0.04 100.00 +0.57
Otherland 0.04 99.94 +0.04
Loss 2000-2019 -0.08 -1.05 -0.17 -0.37 -0.00 -0.06
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The highest gains in 2019 correspond to grassland
(+0.78%) followed by settlements (+0.57%), which
have only been gained from other land-use types
due to urban expansion. Forests show an increase
(+0.21%), followed by cropland (+0.12) and other-
land (+0.04) to a lesser extent.

0.13

-0.02

-0.37

-0.93

Net changes in land use, i.e., gains-losses, are
shown in Figure 14. Net losses between 2000 and
2019 correspond to cropland, wetland, and other
land, whereas forest, settlement, and grassland inc-
rease in ascending order (Figure 11).

0.57 0.61

® Cropland

= Wetland

® Otherland
Forestland

m Settlement

® Grassland

Figure 11. Net gains and losses of the area in the different IPCC land use classes between 2000 and 2019
Sekil 11. 2000 ile 2019 yillar1 arasinda farkli IPCC arazi kullanim siniflarinda alansal net kazanglar ve kayiplar

4. Discussion and Conclusions

The primary objective of this research was to vali-
date the remote sensing LULUCF assessment con-
ducted by Bassullu and Martin-Ortega (2023) by
visiting selected sample plots in the field, updating
the database for the current and historical LULU-
CF data, and verifying or revising inconsistent or
incorrect sample plots based on the field data.

Fieldwork was conducted by three teams consisting
of Kyrgyz national experts. We determined 673
sample plots for field validation. However, national
experts visited 941 sample plots across the coun-
try. Based on the fieldwork, we detected incorre-
ct assessments in 119 sample plots where the land
use category was misclassified. Hence, we decided
to update the Collect Earth database based on the
feedback from the field validation work. We reas-
sessed all 13,414 sample plots. The results of the
surveyed sample plots became the basis for revi-
sing 1.073 sample plots by updating the database in
Collect Earth and reanalyzing land use categories
for all sample plots in the country.

The overall agreement of comparing both assess-
ments in 2019 was 95%. If we consider the last as-
sessment after the fieldwork as the most accurate
one, wetlands and grasslands had lower values of
misclassification of about 1 and 2%, respectively.
This was due to the main error for classifying
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grasslands that they were classified as forests,
croplands, and other lands.

A notable misclassification occurred with the fo-
rest class, which had previously been classified as
grassland. This confusion likely arose from the
open structure of the woodlands in the country,
as well as the abundance of shrubs that could be
mistaken for trees when using high-resolution ima-
gery. However, by visiting the plots in the field, we
were able to accurately differentiate this feature.
All other classes had representation values equal to
or greater than 93%.

The update of the Collect Earth database yielded a
new LULUCF assessment. Based on the updated
LULUCEF assessment, forest cover is 1.81 million
ha in Kyrgyzstan, 9% of the country’s land area,
with a 5.33% uncertainty in 2019. Besides, minor
increases were observed in forests (0.13%), settle-
ments (0.57%), and grasslands (0.61%). On the con-
trary, minor decreases were observed in otherlands
(0.02%), wetlands (0.37%), and croplands (0.93%).

This research recognizes the different forest and ot-
her land use extent estimates by other studies and,
thus, advises further remote sensing studies with
different techniques supported by extended field
validation work.
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Annex. List of inconsistent land use categories of the sample plots

Ek. Ornek sahalarda yanlis siniflandirilan arazi kullanim kategorilerinin listesi

. . . . Land use classes
Ne District Name Misclassification : :
Remote sensing data Field data
Cropland Grassland
Cropland Settlement
. Grassland Cropland
1 Alamedin 6
Cropland Grassland
Otherland Grassland
Grassland Settlement
2 |Issyk-Ata 1 Cropland Settlement
. Wetland Otherland
3 | Kemin 2
Cropland Forest
Cropland Settlement
Cropland Grassland
4 | Sokuluk 5 Cropland Grassland
Cropland Grassland
Settlement Forest
Grassland Forest
Cropland Grassland
Otherland Grassland
5 | Zhaiyl 7 Otherland Grassland
Grassland Cropland
Cropland Forest
Cropland Grassland
Otherland Grassland
6 | Panfilov 3 Otherland Grassland
Cropland Settlement
Total Chui Region 24
Cropland Grassland
7 | Ton 2
Otherland Grassland
Grassland Forest
Forest Grassland
8 | Seven-Oguz 4
Otherland Grassland
Grassland Forest
. Cropland Grassland
9 | White Water 2
Grassland Cropland
Wetland Grassland
10 | Tup 2
Otherland Settlement
Cropland Settlement
Cropland Grassland
Grassland Cropland
11 |Issyk-Kul 7 Grassland Otherland
Grassland Otherland
Grassland Otherland
Grassland Otherland
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Annex. List of inconsistent land use categories of the sample plots (Continued)

Ek. Ornek sahalarda yanlis siniflandirilan arazi kullanim kategorilerinin listesi (Devam)

Total Issyk-Kul Region 17
Settlement Forest
Otherland Grassland
1 Kochkor 4
Settlement Grassland
Wetland Grassland
Cropland Grassland
2 | Jumgal 3 Cropland Grassland
Cropland Settlement
Grassland Forest
Cropland Grassland
3 | Naryn 5 Cropland Grassland
Cropland Grassland
Cropland Grassland
Cropland Grassland
4 | At-Bashy 3 Cropland Grassland
Otherland Grassland
Cropland Grassland
5 Ak-Talaa 2
Grassland Otherland
Total Naryn Region 17
Grassland Forest
1 | Talas 2
Grassland Forest
Cropland Grassland
2 Kara-Buura 2
Otherland Grassland
Total Talas Region 4
Forest Settlement
Grassland Cropland
1 Suzak 4
Grassland Cropland
Grassland Cropland
Grassland Cropland
2 | Bazar-Korgon 3 Grassland Forest
Grassland Forest
Grassland Forest
Forest Grassland
Grassland Forest
Cropland Grassland
3 | Nooken 8
Cropland Grassland
Grassland Cropland
Grassland Forest
Grassland Forest
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Annex. List of inconsistent land use categories of the sample plots (Continued)

Ek. Ornek sahalarda yanlis siniflandirilan arazi kullanim kategorilerinin listesi(Devam)

Grassland Forest
Grassland Forest
Grassland Forest
Cropland Grassland
Grassland Forest
4 | Aksy 10
Grassland Otherland
Grassland Forest
Grassland Forest
Grassland Forest
Grassland Forest
Grassland Otherland
5 | Toktogul 4 Cropland Grassland
Grassland Otherland
Grassland Otherland
Total Jalal-Abad Region 29
Cropland Forest
Cropland Settlement
Cropland Grassland
Cropland Grassland
Grassland Forest
1 [Ozgon 10
Cropland Forest
Settlement Forest
Cropland Settlement
Grassland Cropland
Grassland Forest
Grassland Otherland
Kara-Suu 3 Cropland Grassland
Cropland Forest
Aravan 1 Grassland Cropland
2 Grassland Forest
Grassland Forest
Nookat 5 Grassland Otherland
Forest Grassland
Cropland Grassland
Total Osh Region 19
Grassland Otherland
Grassland Otherland
1 Kadamjai 5 Grassland Otherland
Grassland Otherland
Cropland Grassland
Wetland Settlement
. Grassland Otherland
2 Leilek 4
Grassland Otherland
Grassland Otherland
Total Batken Region 9
Grand total 119

223
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Amag ve Kapsam

Ormancilik Arastirma Enstitiisii Midiirliikleri tarafindan 1952 yilindan itibaren Teknik Biilten, Yillik
Biilten, Teknik Rapor, Arastirma Dergisi ve Cesitli Yayinlar ad1 altinda yayinlanan arastirma sonug-
larint tek cati altinda toplamak amaci ile 2014 yilindan itibaren yayimlanmaya baglayan Orman Genel
Midirligi Ormancilik Aragtirma Dergisi (OGMOAD); Ormancilik Arastirma Enstitiisi Midiirliik-
lerinin caligma programinda yer alan arastirma projelerinin ara veya sonu¢ raporlarindan hazirlanan
makaleler ile akademisyen, arastirmaci ve uygulayict kisilerin ormancilik konular: ile iliskili olarak
hazirlayacagi ve daha once bagka bir yerde kismen veya tamamen yayimlanmamis makaleleri igerir.

Ormancilik Arastirma Dergisi, Orman Genel Midiirligiiniin resmi dergisi olup ormancilik ile ilgili ¢esitli
konularda bilgi aligverisi i¢in ulusal ve uluslararasi diizeyde bir paylasim temin etmeyi amaglamaktadir.

Ormancilik Arastirma Dergisi, y1lda 2 defa Temmuz ve Aralik aylarinda Tiirkge olarak Ingilizce 6z1ii ya
da Ingilizce olarak Tiirkge 6zIii yayimlanir.

Ormancilik Arastirma Dergisi’'nin amaglari, yiiksek bilimsel standartta aragtirmaya dayali makalelere
oncelik vererek 6zgiin makaleler yayimlamak, ormancilik ile iligkili alanlarda giincel ¢calismalar yaparak
faydalanicilarin hizmetine sunmaktir.

Ormancilik Arastirma Dergisi, agagida belirtilen alanlarda ormancilik sorunlarina ¢éziim getirmek ama-
ctile temel ve uygulamali arastirma sonuglarini igeren ulusal ve uluslararasi makaleleri kabul etmektedir.

ISLAH Tohum, Agag Islahi, Genetik, Biyoteknoloji.

YETISTIRME Silvikiiltiir, Botanik, Bitki Sosyolojisi, Agaclandirma ve Bitki Fizyolojisi,

Peyzaj.
EKOLOJI Toprak ve Ekoloji, Havza Yonetimi, Orman - Su Iliskileri.
. Ekonomi, Hasilat, Amenajman, Ormancilik Politikasi, Sosyal Ormancilik,
ISLETME .
Orman Ingaat1 ve Transportu.
KORUMA Orman Yanginlari, Entomoloji, Fitopatoloji, Yaban Hayati ve Korunan

Alanlar.

ORMAN URUNLERI Odun ve Odun Dis1 Orman Uriinleri, Orman Endiistrisi.

Ayrintili bilgi i¢in liitfen : https://dergipark.org.tr/tr/pub/ogmoad/aim-and-scope

Yazarlar icin

-Makale degerlendirme ve yayin siireci

Ormancilik Arastirma Dergisi’ne gonderilen makaleler ilk asamada editorler tarafindan etik, dil ve ya-
zim kontroliinden gegirilerek Boliim Editorlerine gonderilmektedir. Boliim Editorleri uygun durumdaki
makaleleri hakem degerlendirme siirecine almakta ve siirecleri tamamlanan makaleler mizanpajlar1 yapi-
larak dergimizde uygun bir sayida yayinlanmak iizere 6n izlemeye alinmaktadir.

Ormancilik Arastirma Dergisi ¢ift kor hakem degerlendirme sistemini kullanir.

Makale sahiplerinden iicret talep edilmedigi gibi yayimlanmasi halinde ticret 6denmemektedir.
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-Makale yazim kurallari

Orman Genel Mudiirligi'niin Ormancilik Arastirma Dergisi’'nde yayimlanacak makaleler “Arastirma Makalesi”,
“Derleme” veya “Editore Not” niteliginde olup toplam 8.000 kelimeyi gegmemelidir. Bu sayiya makalenin basligi,
Ozeti, anahtar kelimeleri, makale metni, sekiller ve tablolardaki kelimeler dahildir; ancak yazar iletisim adresi ve
kaynaklar dahil degildir.

Arastirma makalelerinde tamamlanan ya da ara sonucu alinan bilimsel ¢aligsmalarin sonuglari, konunun ayrintili
degerlendirilmesinden sonra ortaya ¢ikan dnemli bulgulara dayanarak sunulmalidir.

Derleme makaleler; bilimsel dergilerde yayimlanmis bilimsel yazilarin, ¢aligmalarin veya giincel gelismelerin s6z
konusu alanlarda deneyimli yazarlarca yapilan bir sentezi, yorumu ve durum degerlendirmesi seklinde olmalidir.

Editore mektuplar oldukga kisa ve 6z (birkag paragraf) bicimde sunulmalidir.

Yazilar, Microsoft Word programinda yazilmali ve sayfa yapis: asagidaki gibi diizenlenmelidir:

Kagit Boyutu A4 Dikey Yazi Tipi Stili Normal
Satir Aralig1 Tek (1) Boyutu (Ana baslik) 14

Ust Kenar Bosluk 3,7cm Boyutu (Ozetler) 9

Alt Kenar Bosluk 3cm Boyutu (Normal metin) 10

Sol Kenar Bosluk 3cm Boyutu (Tablo-grafik) 9

Sag Kenar Bosluk 3cm Boyutu (Kaynakca) 9

Yazi Tipi Times News Roman Tur

-Arastirma ve yayin etigi, hatali uygulama beyani

Orman Genel Miidiirliigii Ormancilik Arastirma Dergisine makale génderen yazarlarin ormancilik konularr ile ilgili
eserleri baska bir yerde yayimlanmamis olmali ve/veya yayimlanmak {izere génderilmemis olmalidir.

Editorler makalenin dil, yazim ve kaynaklar1 hakkinda dergi yazim formatina uygunlugunu saglamak amaciyla
gerekli diizeltmeleri yapmaya tam yetkilidir.

Yayimlanmis baska eserlerden alinmis olan alint1 yazi, tablo, resim vb. verinin olmasi halinde gerekli izinleri almak
yazarlarin sorumlulugundadir.

Makalenin bilimsel sorumlulugu yazarlarina aittir. Makalede yazarlik i¢in gerekli 6lgiitleri karsilamayan ancak fon
ve diger sekillerde destek saglayan kisi ve kurumlar “Tesekkiir” boliimiinde belirtilmelidir.

Yazarlar, basta sosyal bilim alanlar1 olmak iizere arastirmalarinda insan iizerinde yapilan klinik arastirmalarin
disinda kalan bilimsel ¢caligsmalar yapmislar ise “Yontem” boliimiinde insan haklari mevzuatina uyuldugunu ve ilgili
kurumun ve/veya bir {iniversitenin etik kurulundan onay alindigini belirtmek zorundadirlar.

Yazarlar, arastirmada “deney hayvanr” kullanmis veya “yaban hayvanlar’” ¢alismis ise “Yontem” bdliimiinde
“Guide for the Care and Use of Laboratory Animals” prensipleri dogrultusunda ¢alisildigini, i¢ hukuktaki hayvan
haklar1 mevzuatina uyuldugunu ve ilgili kurumun ve/veya bir iiniversitenin deney hayvanlar1 etik kurulundan onay
alindigini belirtmek zorundadirlar.

Calismada “hayvansal” madde kullanilmis ise yazarlar “Ydntem” boliimiinde “laboratuvar hayvanlarinin kullanim
kilavuzlar1 ve yontemleri” ilkelerine uygun ¢alistiklarini ve etik kurallara uygun olarak aragtirma yaptiklarini be-
lirtmek zorundadirlar.

Makalede; ticari baglanti veya ¢alismaya maddi destek veren kurum var ise yazarlar “Tesekkiir” boliimiinde
kullanilan ticari iriin ve/veya adi gecen kurum, kurulus ile ticari iliskilerinin olmadigini belirtmek; var ise iliskinin
niteligini bildirmek zorundadirlar.

Yazarlar, Ormancilik Arastirma Dergisine gonderdikleri makalede etik kurallara (intihal, coklu yayin, kendi kendine
intihal, yazarlik ile ilgili konular, zorlayici atif, karalama, gercekte olmayan bilgi tiretimi, etik olmayan arastirma ve
6lctimler, ¢ikar catigmasi, temel prensipler vs.) uymak zorundadirlar.

Editoriin ve diger editorlerin, makale ile ilgili bilgileri makalenin yazarlar1 ya da hakemleri disindaki diger kisilerle
paylasmasi yasaktir.

Hakemler inceledikleri makaleyi Editor disinda kimseyle paylagamazlar.

Yazarlarin dergiye makale gondermesi; makalenin orijinal oldugunu, bir baska yere génderilmedigini ve yayin i¢in
degerlendirme altinda olmadigini, calismada hakaret, karalama ve yasa disi beyanlarin olmadigini, olasi tiglincii kisiler

dahil izinlerin alindigini, ismi gegen kisi ve kurumlardan onay alindigini, génderim 6ncesi yazarlik paylasiminin
yapilip onaylandigini, misafir yazarlik ve hayalet yazarligin olmadigini beyan ve kabul ettikleri anlamina gelir.
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Aims and Scope

Turkish Journal of Forestry Research (OGMOAD) started to be published in 2014 with the aim of gather-
ing the research results published as technical bulletin, annual bulletin, technical report and journal under
a single roof in the charge of Forestry Research Institutes since 1952, and it consists of articles on interim
or final reports of research projects take part in the work plan of Forestry Research Institutes and forestry
related articles of academicians, researchers or practitioners which were not partially or completely pub-
lished elsewhere before.

Turkish Journal of Forestry Research is an official journal of General Directorate of Forestry and aims to
provide and share information on forest-related issues on national and international level.

Turkish Journal of Forestry Research is published twice a year (in July and December). For articles written
in Turkish, an English abstr