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T.C. Tarim ve Orman Bakanhgi, Ege Tarimsal Arastirma
Enstitlist'nin (ETAE) yayin organi olan ANADOLU dergisi,
tarim bilimleri alanindaki orijinal aragtirma makalelerini Tlrkce
ve ingilizce olarak 1991 yilindan itibaren yilda iki kez
yayimlayarak, bu alanda iletisimi saglayan cift kér hakemli,
uluslararasi ve agik erigimli bir dergidir.

Dergiye kabul edilecek vyazilann, “ANADOLU Yazim
Kurallar’na gore yazilmis olmasi gerekmektedir. ANADOLU
yazim kurallarina, arsivine ve detayli bilgiye ETAE’den veya
derginin web adreslerinden ulagilabilir.

Dergiye kabul edilecek makalelerin daha 6nce higbir yerde
yayimlanmamis olmasi ve yayim asamasinda bulunmamasi
gerekmektedir. ANADOLU’da yayimlanan makalelerde
savunulan fikifler yazarlara aittir.

Abone kosullari:  Abone bedeli T.C. Ziraat Bankasi
Menemen Subesi 8445877-5001 (IBAN No: TR 75 0001
0001 4608 4458 7750 01) sayili hesabina yatirimali,
dekontun fotokopisi ETAE’ye gonderilmelidir. ANADOLU'ya
iliskin abonelik veya reklam yazigsmalar asagidaki adrese
yapilmalidir.

ANADOLU, Journal of the Aegean Agricultural Research
Institute (AARI), Republic of Turkey Ministry of Agriculture and
Forestry, is devoted to original scientific research articles in
the field of agricultural sciences. ANADOLU is an
international, double-blind peer reviewed, open-access journal
and published twice a year in Turkish and English since 1991.
Manuscripts to be submitted should be prepared according

to “Publication Policy of ANADOLU”. Archive, author

instructions, and detailed information can be obtained

separately upon request from AARI or web sites of

ANADOLU.

Submitted articles are not published or not being considered
for publication elsewhere. The ideas advocated in the
articles to be published in ANADOLU is belong to the
authors.

Subscription conditions: US$ 12 per year, postage expenses
is not included.

Enquiries about subscriptions, submission and advertisements
should be forwarded to the following address.

ANADOLU

Ege Tarimsal Aragtirma Enstitlisi Midarlugi

Cumhuriyet Mah. Canakkale Asfalti Cad. No: 138

PK 9 Menemen 35660 IZMIR

e-mail: anadoludergisi@tarimorman.gov.tr
etae@tarimorman.gov.tr
anadolu.etae@gmail.com

Web sitesi: http://dergipark.gov.tr/anadolu
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AMAC ve KAPSAM

Ege Tarimsal Arastirma Enstitiisii'niin (ETAE) yayin orgami olan ANADOLU, tarim bilimleri
alanindaki orijinal arastirma makalelerini 1991 yilindan bu yana Tiirkce ve Ingilizce olarak, yilda
2 kez (Haziran ve Aralik) yayinlayarak, bu alanda iletisimi saglamaktadir.

ANADOLU, uluslararasi olarak yayimlanan, agik erisimli bir dergidir. Makale degerlendirmeleri
iki tarafli kor hakemlik ilkesine (double-blind peer review) gore yapilmaktadir. Dergide, daha
once higbir yerde yayimlanmamis veya yayim asamasinda bulunmayan, arastirma makalelerine
yer verilmektedir.

AIMS and SCOPE

ANADOLU, Journal of Aegean Agricultural Research Institute (AARI) publishes original
scientific researcharticlesin the field of agricultural sciences twice a year (June and December) in
Turkish and English since 1991.

ANADOLU, publishes internationally, is an open-access journal and uses double-blind peer
reviewed model. The journal invites original research papers in the field of agricultural sciences
that are not published or not being considered for publication elsewhere.

ANADOLU’nun indekslendigi veri tabanlari
ANADOLU is indexed by the following databases

TUBITAK ULAKBIM - TR Dizin, AGRIS, EBSCO, SOBIAD,
GOOGLE AKADEMIK/ GOOGLE SCHOLARS, CiteFactor, Academindex, CABI Direct and
CAB Abstracts (including related abstracts)

ANADOLU hakkinda bilgi ve yayimlanan sayilarina asagidaki web sitelerinden ulasilabilir.
Information about ANADOLU and its published issues can be found on the following websites.

DERGI PARK (http://dergipark.org.tr/anadolu)
TUBITAK ULAKBIM - TR Dizin (https://app.trdizin.gov.tr/dergi/ TVRVNU9RPTO)


https://authorservices.taylorandfrancis.com/how-to-make-your-article-anonymous-ready-for-peer-review/
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https://www.cabi.org/publishing-products/online-information-resources/cab-abstracts/
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OZ: Bu calismada tarimsal amacl kooperatife ortak olan ve ortak olmayan iireticilerin tarim sigortasina yonelik
diistinceleri ile uygulamalarini karsilastirmali olarak ortaya koymak amaglanmistir. Aragtirmanin birincil verilerini Antalya ilinin
Serik ve Aksu ilgelerine bagl koylerde, tarimsal amagl kooperatife ortak olan ve olmayan iireticilerden anket yoluyla derlenen
veriler olusturmaktadir. Anket uygulamasi Aralik 2018-Mart 2019 doneminde gerceklestivilmistir. Bu kapsamda kooperatife ortak
olan 40, ortak olmayan 40 iiretici olmak iizere toplam 80 isletmedeki iireticilere anket uygulanmistir. Géviisiilen iireticilerden
kooperatife ortak olanlarin %42,5°i, ortak olmayanlarin %30’ unun tarim sigortas: yaptirdigi belirlenmistir. Tarimsal amagl
kooperatife ortak olan ve ortak olmayan her iki grupta da ilk sirada bitkisel tiriin sigortasi yer almaktadir. Kooperatife ortak olan
tireticilerin tarim sigortasi yaptirma nedenlerinden en onemlileri; iiriinii garanti altina almak ve tarimda her zaman afet riskinin
olmasidir.

Anahtar kelimeler: Antalya, kooperatif, risk, tarim sigortasi, sigorta sirketi.

Determining the Opinions of Farmers Who Are Partners and Non-Partners of Agricultural
Cooperatives on Agricultural Insurance

ABSTRACT: This study aims to comparatively reveal the thoughts and practices of the farmers who are partners and
non-partners of the agricultural cooperatives towards agricultural insurance. The primary source of the research is the data
collected through a questionnaire of the farmers who are or are not partners in the cooperative in the villages of Serik and Aksu
districts of Antalya province. The survey was carried out in December 2018-March 2019. In this context, a questionnaire was
applied to the farmers in a total of 80 farms, 40 of which are partners in the cooperative and 40 that are not. Among the farmers
surveyed, 42.5% of those who are partners in the cooperative and 30% of those who are not partners have agricultural insurance.
Crop insurance ranks in first place in both groups that are partners and non-partners of agricultural cooperatives. The most
important reasons for the farmers who are partners in the cooperative to have agricultural insurance are to guarantee production
and because the risk of disaster in agriculture is always possible.

Keywords: Antalya, cooperative, risk, agricultural insurance, insurance company.
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GIRIS

Tarim sektorii insanlarin temel ihtiya¢c maddelerini
iireten, ayn1 zamanda sanayi sektoriine hammadde
saglayan bir sektor olarak gelismis ve gelismekte
olan her iilke ekonomisinde 6nemli bir yere sahiptir.
Tarim sektorii; diinya niifusu ve iilkeler agisindan
tasidig stratejik dnemin yani sira ekonomik, sosyal,
siyasal, teknolojik ve kisisel risklerden yliksek
diizeyde etkilenen, son derece hassas bir faaliyet
sahasi olarak kendine 6zgii bir yapiya sahip olup
risk ve belirsizligi biinyesinde barindirmaktadir
(Yilmaz, 2022; Moschini ve Hennessy, 2001).
Ciftciler, belirsizlik kosullarinda optimal kararlar
almak i¢in cesitli risk yOnetim araglarn
kullanmaktadir (Du ve ark., 2015). Risk yonetimi
araglarinin  verim ve fiyatlarin degiskenligini
azaltmasi gerekmektedir (Zeuli, 1999).

Tarim sigortalari, ¢iftgilerin karsilastigi iiretim
risklerini azaltmak ve verim kayiplarina kars
koruma saglamak agisindan 6nemlidir (Goodwin,
1994: Mishra ve EI-Osta, 2002; Shaik, 2013; Du ve
ark., 2014; Zhou ve ark., 2018). Benzer sekilde,
tarimsal  kooperatifler,  ortaklarina  iiretim
teknolojileri, pazar bilgileri ve toplu olarak girdi
satin alma hizmetlerini uygun fiyatlarla saglayarak,
tiriinlerin satig fiyat1 ve hane geliri {izerinde olumlu
bir etkide bulunmaktadir (Zheng ve ark., 2011; Ito
ve ark., 2012; Abebaw ve Haile, 2013; Trebbin,
2014; Cadot, 2015; Ma ve Abdulai, 2016; Ma ve
Abdualai, 2017). Tarmmsal amagh kooperatifler;
ciftcilerin riskleri, oOzellikle piyasa risklerini
paylagsmasina ve iretimi istikrara kavusturmasina
yardimc1  olmakla birlikte, gelismekte olan
iilkelerdeki  ¢iftgiler, tretim ve pazarlama
sorunlarinin iistesinden gelmeye yardimci olmast igin
genellikle  kooperatiflere ~ katilmaya  tesvik
edilmektedir (Mojo ve ark., 2017; Yan-yuan ve ark.,
2019).

Birgok arastirmada, cift¢ilerin tarim sigortasi satin
alma kararin1 etkileyebilecek faktorler analiz

edilmistir.  Bunlardan  bazilar;;  demografik

ozellikler, gelir ve gelir kaynagi (Vandeveer, 2001;
Farzaneh ve ark., 2017), tarimsal iiretim tecriibesi

(Ning ve ark., 2006; Lin ve Wang, 2013), isletme
Olgegi ve uzmanlik derecesi (Sherrick ve Barry,
2004; Qin ve ark., 2016), tarimsal {iretim sirasinda
karsilagilan riskler veya felaketler (Goodwin, 1993;
Makki ve Somwaru, 2001), tarim sigortasi bilgisi
(Boyd ve ark., 2011; Cai ve Song, 2017) ve sigorta
primlerinde devlet siibvansiyonlar1 (Just ve ark.,
1999; Ginder ve ark., 2009) olarak belirtilebilir. Bu
faktorlerin yani sira, tarim sigortasinin etkin
uygulanabilmesi hiikiimetlerin rehberligine de
baglidir. Bu nedenle, ¢iftgilerin devlete olan giiveni
de dikkate alinmalidir (Sun, 2008; Peng ve ark.,
2012;Yan-yuan ve ark., 2019). Sherrick ve ark.
(2003); ABD'nin orta batisindaki hem misir hem de
soya fasulyesi ¢iftcilerinin sigorta tercihlerini
arastirmiglardir. Liesivaara ve Myyrd (2014);
Finlandiya'da ¢ogunlukla geng c¢iftcilerin ve daha
biiyiik o6lgekli isletmeye sahip c¢iftgilerin {irlin
sigortasi talebinin oldugunu belirlemislerdir. Akter
ve ark. (2016); Bangladesli cift¢ilerin indeks bazl
iirlin sigortas1 tercihlerinde cinsiyetin 6nemli bir
faktor oldugunu belirlemislerdir. Liu ve ark.
(2016)’nin arastirma sonuglarina gore, hane halki
net gelirini artirmak, saglam kirsal saglik sistemi
olusturmak, hiikiimetlerin tarim makinelerine
verdigi siibvansiyonu giiclendirmek, ciftcilerin
egitim diizeyini iyilestirmek gibi onlemler, tarim
sigortasi taleplerini etkili bir gsekilde artirabilecektir.
(2017) Cinli
sorumluluk ve diisiik primli tarim sigortalarim
tercih ettiklerini belirlemislerdir. Ze-ying ve ark.

(2020) ¢alismalarinda, ¢iftgilerin iiriin fiyatlarindaki

Ye ve ark. ciftcilerin  yiiksek

diisiis ve girdi maliyeti riski dahil olmak {izere
bircok
ettiklerini; bitki hastalig1 ve zararli hasarina maruz

riski iceren tarim sigortasini tercih

kalmug ciftgilerin, yliksek tazminat orani ve birgok
iiriinii kapsayan sigorta icin yiiksek prim ddemeye
istekli olduklarini; biiytik 6l¢ekli ciftcilerin ise, daha
az karmasik olan sigorta Urtinlerini tercih ettiklerini
belirlemislerdir. Uluslararasi alanda ¢ift¢ilerin tarim
sigortasina tutum  ve

yonelik  diisiince,
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davraniglarma yonelik yapilan arastirmalardan
diger bazilari ise; Agada ve Philip (2002), Xiao-giao
(2011), Kale ve Kadam (2012), Thennakoon ve
Gunaratne (2012), Sargazi ve ark. (2013), Adzic ve
Stojic (2013), Mirakzadeh ve ark. (2013), Akinola
(2014), Nurmet ve ark. (2016), Li ve ark. (2017),
Nain ve ark. (2017), Zubor-Nemes ve ark. (2018),
Abdulahi ve ark. (2019), Mandiaye ve ark. (2019),
Ojetunde ve ark. (2020), Rao (2020), Okpukpara ve
ark. (2021), Lakshmi (2021), Malini ve Malini
(2021), Stephen ve ark. (2021), Song ve ark. (2021),
Ghosh ve ark. (2022), Gbigbi ve Ndubuokwu olarak
belirtilebilir.

Ciftcilerin tarimsal amacli kooperatiflere katilma

kararim1  aragtiran ¢ok sayida arastirma da

bulunmaktadir. Bu ¢aligmalardan bazilarinda
kooperatife ortak olma kararim etkileyen faktorler
arasinda demografik Gzellikler ve tarimsal
iretimdeki deneyim (Wollni ve Zeller, 2007),
isletme Olgegi ve uzmanlik derecesi (Abate, 2018;
Ma ve Abdulai, 2019) bulunmaktadir. Ozellikle
tarimsal amagli kooperatifler hem iiretimi (Abate ve
ark., 2014; Ma ve Abdulai, 2016; Wossen ve ark.,
2017)

etkileyebileceginden, fiyat ve iiretimdeki riskler

hem de fiyati olumlu  yonde
ciftgilerin kooperatiflere katilma kararmi
etkileyebilmektedir (Zheng ve ark., 2012; Wollni ve
Zeller, 2007; Fischer ve Qaim, 2012; Ma ve
Abdulai, 2017). Bu nedenle,

sirasindaki {iretim ve fiyat risklerinin ¢iftgilerin

tarimsal {lretim

tarimsal amacglhi kooperatiflere katilma tercihlerini
nasil etkilediginin dikkate alinmasi gerekmektedir
(Yan-yuan ve ark., 2019). Birgok ¢alisma, yalnizca
tarim sigortasi satin almayi veya tarimsal amach
kooperatiflere katilmay1 etkileyen faktorleri analiz
etmis, ancak hem risk yonetimi araglarinin aym
anda benimsenmesini hem de iki karar arasindaki
potansiyel iligkiyi analiz etmemistir. Bazi
arastirmacilar, risk yonetimi araglariin es zamanli
kullanimint aragtirmiglardir. Bunlardan bazilari;

iiriin sigortasi, vadeli sdzlesme ve satiglarin zamana

yayilmast (Velandia ve ark., 2009); sozlesmeli
tretim ve isletme dis1 gelir (Lu ve ark., 2017);
sozlesmeli tiretim ve ihtiyati tasarruflar (Adnan ve
ark., 2019) ve tarim dis1 gelir cesitlendirmesi ve
tarimsal kredi (Akhtar ve ark.,, 2019) olarak
belirtilebilir.

Tarim sektorti, diger sektorlere gore risklerden ¢ok
cabuk etkilendiginden telafisi zor kayiplara maruz
kalmaktadir. Bu risklerin zararinin gergeklesmesi
durumunda f{reticilerin gelirlerinde ve iiretimin
devaminda aksakliklara ve agir kayiplara neden
olmaktadir. Bu nedenle olusabilecek risklere karsi
sektoriin  siirdiiriilebilirliginin saglanmasi biiyiik
Onem tasimaktadir. Bu noktada, 6zellikle gelismis
iilkelerde de sik¢a tercih edilen ve tarim sektoriinde
en etkin koruma yontemi olarak goriilen tarim
sigortalarinin nemi ortaya ¢ikmaktadir. Bir {ilkenin
tarimsal faaliyetleri i¢in  sigortanin  Onemi,
arastirmacilar tarim sigortast talebinin gelisimini
etkileyen temel ekonomik ve sosyo- kiiltiirel
faktorleri kesfetmeye yoneltmistir. Bu faktorlerden
bazilari; tarim sigortast primleri, sigorta primi
destekleri, arazi genisligi, ¢iftcilerin egitim durumu,
verim riskleri ve din vb. faktorlerdir. Konuya artan
ilgiye ragmen, kiiltiirel faktorlerin yani sira sosyo-
ekonomik faktorlerin etkisi, giivenilir gostergelerin
olmamasi nedeniyle beklendigi kadar ampirik

olarak analiz edilmemistir (Sihem, 2019).

Tiirkiye’de {ireticilerin tarim sigortasi hakkindaki
diistincelerine yonelik farkli bolgelerde yapilmisg
cok sayida caligma bulunmaktadir. Bunlardan
bazilari; Boz (1993), Ozcatalbas (1996), Akcadz ve
ark. (2006), Giilgubuk ve Giines (2010), ipek¢ioglu
ve ark. (2010), Yavuz ve Tathdil (2011), Tiimer
(2011), Ertan ve Gok (2012), Pezikoglu ve ark.
(2012), Tan ve ark. (2012), Tasc1 ve ark. (2014),
Aydin ve ark. (2016), Kiziloglu (2017), Naseri ve
Saner (2017), Yazgi ve Olhan (2018), Bal ve ark.
(2019), Nalinci ve Kizilaslan (2019), Kabaoglu ve
Birinci (2019), Tufan ve ark. (2019), Giilseven
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(2020), Hayran ve ark. (2020), Oguz ve Diyanah
(2021), Y1ildiz (2022), Yilmaz (2022)’dr.

Bu caligmanin amaci; tarimsal amacli kooperatife
ortak olan ve ortak olmayan iireticilerin tarim
sigortasina yonelik diislinceleri, davraniglar1 ve
uygulamalarim1  karsilagtirmali  olarak  ortaya
koymaktir. Bu amagla calismada demografik
ozellikler, tarim sigortasi yaptirma ve yaptirmama
nedenleri, tarim sigortast ile ilgili bilgi kaynaklart,
tarim sigortast ile ilgili karsilasilan sorunlar, tarim
sigortasi devletten ve sigorta

sirketlerinden beklentiler konularina yer verilmistir.

MATERYAL VE YONTEM

sisteminde

Caligmanin  materyalini  birincil ve ikincil
kaynaklardan elde edilen veriler olusturmustur.
Antalya ilinin tarimsal {iretiminde 6nemli bir pay1
olan Serik ve Aksu ilgelerine bagl koylerde,
tarimsal amacgh kooperatife ortak olan ve olmayan
yoluyla derlenen veriler

kaynagin

ureticilerden anket

calismanin  birincil olusturmustur.
Antalya ilinin toplam tarimsal alan1 360.245 hektar
olup bunun %5,6’sin1 Serik ve %12,1’ini Aksu
ilgesi olusturmaktadir. Ayrica, Antalya ilinde sera
alanlarinin %11,1°1 Aksu ilgesinde ve %14,8’1 Serik
ilgesinde bulunmaktadir (Anonim, 2019). Anket
uygulamast Aralik 2018-Mart 2019 doneminde
gergeklestirilmistir. Arastirma alaninda daha Once
dikkate

alimarak anket uygulanacak iiretici sayis1 gayeli

iiretici  dlizeyinde yapilan c¢alismalar
ornekleme yontemi ile belirlenmistir. Bu kapsamda
kooperatife ortak olan 40, ortak olmayan 40 iiretici
olmak {iizere toplam 80 isletmede iireticilere anket
uygulanmistir. Anket uygulanan iireticiler bolgede
bulunan tarimsal amagh kooperatiflerden alinan
bilgilere dayanilarak tesadiifi olarak belirlenmistir.
Anket uygulamasi ile elde edilen veriler SPSS paket
kullanilarak analiz

elde

programi edilmis,

degerlendirilmis  ve edilen  sonuglar

cizelgelerde Ozetlenmistir. Arastirmanin ikincil
kaynaklari ise ulusal ve uluslararasi alanda yapilmis
benzer c¢alismalar ile konuyla ilgili kurum ve
kuruluslardir.

BULGULAR VE TARTISMA
Incelenen isletmelerde Demografik Ozellikler

Arastirmada incelenen isletmelerde iireticilerin
cinsiyet, yas, egitim durumu, deneyim siiresi,
isletme dis1 ve tarim dist c¢alisma durumlar
incelenmis, elde edilen veriler Cizelge 1’de
verilmistir. Kooperatife ortak olup sigorta yaptiran
tireticilerin %47,06’s1, kooperatife ortak olmayip
sigorta yaptiran iireticilerin ise %83,33’1i 15-49 yas
araligindadir. Sigorta yaptiran {ireticilerin ortalama
deneyim stiresi 29,69 yil olup, bu deger kooperatife
ortak olan ireticiler i¢in 32,76 yil, kooperatife ortak
olmayan fiireticiler i¢in 25,33 yildir. Kooperatife
ortak olup sigorta yaptiran ireticilerin %52,94’1
ilkokul, %23,53’ii ortaokul mezunu iken,
kooperatife ortak olmayip sigorta yaptiran
iireticilerin %58,33°0 ilkokul, %16,67’si ortaokul
ve %16,67’si lise mezunudur. Kooperatife ortak
olup sigorta yaptiran ireticilerin %5,88’1 igletme
dis1 tarimsal islerde calisirken, bu oran kooperatife
ortak olmayip sigorta yaptiran ireticiler igin
%25°tir. Incelenen isletmelerde ortalama arazi
genisligi 39,3 dekar olup, bu deger kooperatife ortak
olan isletmelerde 63,54 dekar, kooperatife ortak
olmayan isletmelerde 15,11 dekardir. Arastirma
kapsaminda kooperatife ortak olan isletmelerde
ekilen alan iginde sirasiyla pamuk (%52,99),
bugday (%14,62), misir (%14,46), domates
(Ortiialt1)(%4,95), nar (%4,57) ve diger lriinler;
kooperatife ortak olmayanlarda domates (Ortiialti)
(%24,40), bugday (%16,68), misir (%13,20),
portakal (%7,25), limon (%6,02) ve diger iriinler
yer almaktadir.
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Cizelge 1. Incelenen isletmelerde iireticilerin dzellikleri.
Table 1. Characteristics of the farmers in the investigated farms.

Ortak Olan Ortak Olmayan Genel
Sigorta Sigorta Sigorta Sigorta Sigorta Sigorta
Yaptiran Yaptirmayan Yaptiran Yaptirmayan Yaptiran Yaptirmayan

Kisi %  Kisi %  Kisi %  Kisi %  Kisi %  Kisi %
Ureticilerin Yas Gruplarina Gére Dagilimi
15-49 8 47,06 9 39,13 10 8333 11 39,29 18 62,07 20 39,22
50 ve tizeri 9 529 14 60,87 2 16,67 17 60,71 11 37,93 31 60,78
Toplam 17 100,00 23 100,00 12 100,00 28 100,00 29 100,00 51 100,00
Ortalama Yas 47,59 50,48 43,17 48,61 45,76 49,45
ggﬁ;jgn;ﬁesi 32,76 28,00 25,33 22,82 29,69 25,16
Ureticilerin Egitim Durumu
Ilkokul Mezunu 9 529 11 47,83 7 58,33 16 57,14 16 55,17 27 52,94
Ortaokul Mezunu 4 2353 17,39 2 16,67 17,86 20,69 17,65
Lise Mezunu 2 11776 5 21,74 2 16,67 14,29 13,79 17,65
pversite 2 1176 3 1304 1 833 3 1071 3 1034 6 1176
Toplam 17 100,00 23 100,00 12 100,00 28 100,00 29 100,00 51 100,00
Ureticilerin Isletme Dis1 Tarimsal Islerde Calisma Durumu
Evet 1 5,88 2 8,70 25,00 2 7,14 4 13779 4 7,84
Hayir 16 94,12 21 91,30 75,00 26 92,86 25 86,21 47 92,16
Toplam 17 100,00 23 100,00 12 100,00 28 100,00 29 100,00 51 100,00
Ureticilerin Tarim Dis1 Islerde Calisma Durumu
Evet 5 2941 8 34,78 33,33 12 42,86 9 31,03 20 39,22
Hay1r 12 70,59 15 65,22 66,67 16 57,14 20 68,97 31 60,78
Toplam 17 100,00 23 100,00 12 100,00 28 100,00 29 100,00 51 100,00

incelenen Iisletmelerde Tarim Sigortasina Arastirma kapsaminda incelenen isletmelerde

Yonelik Degerlendirmeler

Aragtirma alaninda {reticilerin tarim sigortasi
kavramint nasil tamimladiklar1  incelenmistir
(Cizelge 2). Kooperatife ortak olan dreticilerin
%57,50’si tarim sigortasini “afetlerin zararlarindan
olumsuz etkilenmemek icin alinan onlem” olarak
gordiigiinii, kooperatife ortak olmayan iireticilerin
ise %47,50’si  “malin/iliriiniin/gelirin  garantisi”
olarak gordiuglinii ifade etmistir. Aslinda tarim
sigortas1 iklim degisikliginin etkileri altinda
tarimsal faaliyetlerin siirdiiriilebilirligini saglama
yoniinde faydali olma potansiyeline sahip etkili bir
risk transfer yontemi olarak dikkat ¢ekmektedir
(Karahan Uysal ve ark., 2020).

iireticilerin tarim sigortasi yaptirma durumlar1 da
incelenmigstir (Cizelge 3). Kooperatife ortak olan
iireticilerin %42,50’si tarim sigortasi yaptirirken,
kooperatife ortak olmayan tireticilerin %30’u tarim
sigortas1 yaptirmaktadir. Kooperatife ortak olan
iireticilerin %62,50’si gelecekte de tarim sigortasi
yaptirmay1 diisiinmekte iken, kooperatife ortak
olmayan ireticilerin ise %60’1 tarim sigortasi
yaptirmay1 diisinmemektedir. Tarimsal iiretim
doéneminde iireticilerin %25’ herhangi bir dogal
afet zararina ugramadiklarini ifade ederken, dogal
afet zararma ugrayan lreticilerin %47,50’si zararini
kendisi karsiladigini, %27,50’si ise sigortanin
karsiladigini ifade etmistir.
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Cizelge 2. Ureticilerin tarim sigortas1 kavramini tanimlamalari.

Table 2. Descriptions of the concept of agricultural insurance by the farmers.

Ortak Olan Ortak Olmayan Genel
Tanim (N=40) (N=40) (N=80)
Kisi % Kisi % Kisi %
Malin / iiriiniin / gelirin garantisidir. 15 37,50 19 47,50 34 42,50
{-\fetlerlln zararlarindan olumsuz etkilenmemek i¢in alinan 23 57,50 15 37.50 38 47,50
onlemdir.
Devletin afet zararinin bir kismini karsilamasidir. - - 3 7,50 3 3,75
Afet zararinin bir kisminin sigorta sirketleri ve devlet diginda 3 750 2 5,00 5 6,25
kuruluglarca karsilanmasidir.
Bilgim yok. 1 2,50 2 5,00 3 3,75
* Birden fazla cevap alimmigstir.
Cizelge 3. Ureticilerin tarim sigortas1 yaptirma durumu.
Table 3. The status of farmers having agricultural insurance.
Ortak Olan Ortak Olmayan Genel
Kisi % Kisi % Kisi %
Ureticilerin halihazirda tarim sigortas1 yaptirma durumu
Evet, yaptirtyorum 17 42,50 12 30,00 29 36,25
Hayir, yaptirmiyorum 23 57,50 28 70,00 51 63,75
Toplam 40 100,00 40 100,00 80 100,00
Ureticilerin gelecekte tarim sigortas1 yaptirma diisiincesi
Evet, yaptiracagim 25 62,50 16 40,00 41 51,25
Hayir, yaptirmayacagim 15 37,50 24 60,00 39 48,75
Toplam 40 100,00 40 100,00 80 100,00
Ureticilerin karsilastiklar1 dogal afet zararini karsilama kaynaklar
Kendim karsiladim 17 42,50 21 52,50 38 47,50
Sigorta karsilad1 12 30,00 10 25,00 22 27,50
Dogal afet zararina ugramadim 11 27,50 9 22,50 20 25,00
Toplam 40 100,00 40 100,00 80 100,00
Cizelge 4. Ureticilerin yaptirdiklar tarim sigortasi tiiril.
Table 4. Types of agricultural insurance that farmers have taken out.
Ortak Olan (N=17) Ortak Olmayan (N=12) Genel (N=29)
Kisi % Kisi % Kisi %
Bitkisel Uriin Sigortasi 10 58,82 8 66,67 18 62,07
Sera Sigortasi 6 35,29 11 91,67 17 58,62
Biiyiikbas Hayvan Hayat Sigortasi 2 11,76 1 8,33 3 10,34
Tarimsal Alet Makine Sigortasi 1 5,88 - - 1 3,45

* Birden fazla cevap alinmistir.

Incelenen isletmelerde kooperatife ortak olup
sigorta yaptiran ireticilerin %58,82’sinin bitkisel
iriin sigortasi, %35,29’unun sera sigortasi yaptigi,
kooperatife ortak olmayip sigorta yaptiran tretici-
lerin ise %91,67’sinin sera sigortasi, %66,67’sinin
bitkisel {irlin sigortast yaptirdigi goriilmektedir
(Cizelge 4). Tirkiye'de tarim sektoriinii tehdit eden
risklerin teminat altina almabilmesi amaciyla bir
sigorta mekanizmasmin devreye sokulmasi igin
14.06.2005 tarihli, 5363 sayili "Tarim Sigortalari

Kanunu" ¢ikarilmistir. Arastirma kapsamindaki
isletmelerde kooperatife ortak olan {reticilerin
%401, kooperatife ortak olmayan Treticilerin ise
%47,50’si 2005 yilindan sonra tarim sigortasindan
haberdar olduklarim ifade etmistir. Isletmeler genel
olarak degerlendirildiginde iireticilerin tarim sigor-
tasin1  duyduklar1 kaynaklarin baginda komsu/
arkadas/akraba (%47,50) gelirken bunu sirasiyla
kdye gelen sigorta sirketi elemanlar1 (%16,25) ve
tarim il/ilce mudirligi (%12,50) izlemektedir.
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Arastirma kapsaminda anket uygulanan tireticilerin
%15’1 tarim sigortast hakkinda bilgilendirme
toplantis1 yapildigim ve %13,75°1 bu bilgilendirme
toplantisina  katildigin1  belirtmistir. Kooperatife

Cizelge 5. Ureticilerin tarim sigortas1 hakkinda bilgi kaynaklari.

ortak olan {reticilerin %17,50’sinin, kooperatife
ortak olmayan dreticilerin ise %10 unun
bilgilendirme toplantisina katildigi gorilmiistiir

(Cizelge 5).

Table 5. Sources of information about the agricultural insurance of farmers.

Ortak Olan Ortak Olmayan Genel

Kisi % Kisi % Kisi %
Ureticilerin tarim sigortasindan haberdar olduklari tarih
2005 yilindan 6nce 13 32,50 10 25,00 23 28,75
2005 yilindan sonra 16 40,00 19 47,50 35 43,75
2005 yilinda 4 10,00 3 7,50 7 8,75
Hatirlamiyor 7 17,50 8 20,00 15 18,75
Toplam 40 100,00 40 100,00 80 100,00
Ureticilerin tarim sigortasini duyduklar1 kaynaklar
Televizyon / radyo 2 5,00 1 2,50 3 3,75
Internet 2 5,00 0 0 2 2,50
Koye gelen sigorta sirketi elemanlart 7 17,50 6 15,00 13 16,25
Tarim il / ilge miidirliigi 6 15,00 4 10,00 10 12,50
Komsu / arkadag / akraba 18 45,00 20 50,00 38 47,50
Hatirlamiyor 5 12,50 9 22,50 14 17,50
Toplam 40 100,00 40 100,00 80 100,00
Yakin ¢evrede bilgilendirme toplantisi yapildi mi?
Evet, yapildi 8 20,00 4 10,00 12 15,00
Hayir, yapilmadi 32 80,00 36 90,00 68 85,00
Toplam 40 100,00 40 100,00 80 100,00
Bilgilendirme toplantisina katildiniz mi1?
Evet, katildim 7 17,50 4 10,00 11 13,75
Hayir, katilmadim 33 82,50 36 90,00 69 86,25
Toplam 40 100,00 40 100,00 80 100,00

Aragtirma kapsaminda tarim sigortasinda devlet
destegine yonelik iiretici goriisleri incelenmis ve
elde edilen veriler Cizelge 6’da sunulmustur.
Ureticilerin  %66,25’i devletin sigorta poligesi
primini kargilamasi durumunda tarim sigortasi
yaptirdigini/yaptiracagini, %57,50’si devlet destekli
tarim sigortasini bilmedigini (prim 6demelerinde
devletin desteginin oldugunu bilmeme) ve %58,75°1
tarim sigortas1 yaptirmalarinda devlet desteginin
etkili oldugunu ifade etmistir. Devletin sigorta
poligesini  karsilamast  durumunda {ireticilerin
%33,75’inin  buna ragmen tarim sigortasi
yaptirmayacagini ifade etmesinin en 6nemli nedeni
devlet destegi olmasina ragmen sigorta priminin
gereksiz maliyet olarak goriilmesidir. Kooperatife
ortak olan ireticilerin %52,50’si devlet destekli
tarim sigortasi hakkinda bilgi sahibi oldugunu
belirtirken, kooperatife ortak olmayan iireticilerin
%67,50’si  bilgilerinin olmadigin1  belirtmistir.
Incelenen isletmelerde kooperatife ortak olan

iireticilerin sigorta yaptirma nedenlerinin basinda
Uriinii garanti altina almak (1,47), siirekli afet
riskinin olmasi (1,53) ve afet zararmin karsilanmasi/
magdur olmamak (1,65) gelirken, basin haberleri
(3.41) ve tamidiklarinin yaptirmasi (2,94) daha az
onemli nedenler arasindadir. Kooperatife ortak
olmayan iireticilerde ise iiriinii garanti altina almak
(1,25), geliri garanti altina almak (1,33) ve afet
zararinin  karsilanmasi/magdur olmamak (1,50)
onemli nedenler olarak goriilmektedir (Cizelge 7).
Arastirma kapsamindaki isletmelerde treticilerin
tarim sigortas1 yaptirmama nedenleri Cizelge 8’de
verilmistir. Kooperatife ortak olan {ireticilerin
sigorta yaptirmamalarindaki en Onemli neden
gelirin diizensizligi ve yetersizligidir (2,09). Bunu
sirastyla maliyetin yiiksek olmasi (2,26), primlerin
yiiksek olmasi (2,26) ve zararlarin O6denecegine
inanmama diigiincesi (2,43) izlemektedir. Dini
nedenler (3,83) ve sigorta konusunda yeterli
bilgisinin olmamasi (3,09) ise daha az Onemli
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goriinenler nedenler arasindadir. Kooperatife ortak
olmayan iireticilerin sigorta yaptirmamalarindaki
baslica nedenler ise maliyetin yiiksek olmasi (1,75),
primlerin yliksek olmas1t (2,04) ve gelirin

diizensizligi ve yetersizligidir (2,29). Dini nedenler
(4,14) ve sigorta sirketlerine duyulan giivensizlik
(3,53) ise 6nemsiz goriilen nedenler arasindadir.

Cizelge 6. Tarim sigortasinda devlet destegine yonelik iiretici goriisleri.
Table 6. Farmer opinions on state support for agricultural insurance.

Ortak Olan Ortak Olmayan Genel
Kisi % Kisi % Kisi %
Devlet sigorta poligesini karsilamas: durumunda treticilerin tarim sigortas: yaptirma diistinceleri
Evet, sigorta yaptiririm 28 70,00 25 62,50 53 66,25
Hayur, sigorta yaptirmam 12 30,00 15 37,50 27 33,75
Toplam 40 100,00 40 100,00 80 100,00
Ureticilerin devlet destekli tarim sigortast ile ilgili bilgi diizeyi
Evet, biliyorum 21 52,50 13 32,50 34 42,50
Hayir, bilmiyorum 19 47,50 27 67,50 46 57,50
Toplam 40 100,00 40 100,00 80 100,00
Ureticilerin tarm sigortas1 yaptirmalarinda devlet desteginin etkili olma durumu
Evet, etkili olur 23 57,50 24 60,00 47 58,75
Hayir, etkili olmaz 17 42,50 16 40,00 33 41,25
Toplam 40 100,00 40 100,00 80 100,00
Cizelge 7. Ureticilerin tarim sigortasi yaptirma nedenleri.
Table 7. Reasons for farmers to have agricultural insurance.
Ortalama Standart Olgek (%)
Sapma 1 2 3 4 5 Toplam

Kooperatife Ortak Olan Isletmeler (N=17)
Uriinii garanti altma almak 1,47 0,62 58,82 35,29 5,88 - - 100,00
Siirekli afet riskinin olmasi 1,53 0,62 52,94 41,18 5,88 - - 100,00
Afet zararinin karsilanmasi/magdur olmamak 1,65 0,61 41,18 52,94 5,88 - - 100,00
Geliri garanti altina almak 1,76 0,75 41,18 41,18 17,65 - - 100,00
Tarimsal tiretimi gelistirmek 2,06 0,75 23,53 47,06 29,41 - - 100,00
Devlet desteginin olmast 2,12 0,99 2941 41,18 17,65 11,76 - 100,00
Sigorta yaptiranlarin kazanimlarin1 gérmek 2,35 1,00 11,76 58,82 17,65 5,88 5,88 100,00
Ziraat Bankasi’ndan ¢ift¢i kart1 alma olanagi 2,88 1,32 11,76 41,18 5,88 29,41 11,76 100,00
Tanidiklarin yaptirmasi 2,94 0,97 - 41,18 29,41 23,53 5,88 100,00
Basin haberleri 341 1,18 - 29,41 23,53 23,53 23,53 100,00
Kooperatife Ortak Olmayan Isletmeler (N=12)
Uriinii garanti altina almak 1,25 0,45 75,00 25,00 - - - 100,00
Geliri garanti altina almak 1,33 049 66,67 33,33 - - - 100,00
Afet zararinin karsilanmasi/magdur olmamak 1,50 0,52 50,00 50,00 - - - 100,00
Siirekli afet riskinin olmasi 1,75 0,45 25,00 75,00 - - - 100,00
Tarimsal tiretimi gelistirmek 1,75 0,45 25,00 75,00 - - - 100,00
Devlet desteginin olmasi 2,25 0,62 8,33 58,33 33,33 - - 100,00
Sigorta yaptiranlarin kazanimlarin1 gérmek 2,25 0,62 - 83,33 8,33 8,33 - 100,00
Tanidiklarin yaptirmasi 2,83 1,11 - 58,33 8,33 25,00 8,33 100,00
Ziraat Bankasindan ¢ift¢i kart1 alma olanagi 3,33 0,89 - 16,67 41,67 33,33 8,33 100,00
Basin haberleri 3,83 0,83 - 8,33 16,67 58,33 16,67 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil

8
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Cizelge 8. Ureticilerin tarim sigortas1 yaptirmama nedenleri.

Table 8. Reasons for farmers not to have agricultural insurance.

Ortalama Standart Olgek (%)

Sapma 1 2 3 4 5 Toplam
Kooperatife Ortak Olan Isletmeler (N=23)
Gelirin diizensizligi ve yetersizligi 2,09 0,90 21,74 60,87 4,35 13,04 - 100,00
Maliyetin yiiksek olmasi 2,26 1,10 21,74 52,17 8,70 13,04 4,35 100,00
Primlerin yiiksek olmasi 2,26 1,14 26,09 43,48 13,04 13,04 4,35 100,00
Zararlarin 6denecegine inanmama 2,43 1,04 17,39 39,13 30,43 8,70 4,35 100,00
Zararin 6denmesindeki zorluklar 2,57 1,08 17,39 34,78 21,74 26,09 - 100,00
3{2&%@2&'5&22gerekSiz bir masraf 2,57 116 1304 4783 17,39 1304 870 100,00
Sigorta girketlerine duyulan giivensizlik 2,74 1,01 4,35 47,83 21,74 21,74 4,35 100,00
Avrazilerin tapu ve hisse problemleri 2,78 1,20 8,70 47,83 8,70 26,09 8,70 100,00
“Tevekkiil ettim ne olacaksa olur” diisiincesi 2,83 1,11 8,70 39,13 17,39 30,43 4,35 100,00
Cevrede olumsuz 6rneklerin olmasi 2,87 1,01 4,35 43,48 13,04 39,13 - 100,00
Arazilerin yeterli biiylikliikte olmamasi 3,00 1,21 13,04 26,09 13,04 43,48 4,35 100,00
Sigorta konusunda yeterli bilgisi olmamasi 3,09 1,35 13,04 26,09 17,39 26,09 17,39 100,00
Dini nedenler 3,83 1,19 - 26,09 - 39,13 34,78 100,00
Kooperatife Ortak Olmayan Isletmeler (N=28)
Maliyetin yiiksek olmasi 1,75 0,70 39,29 46,43 14,29 - - 100,00
Primlerin yiiksek olmasi 2,04 0,69 21,43 53,57 25,00 - - 100,00
Gelirin diizensizligi ve yetersizligi 2,29 1,18 25,00 46,43 10,71 10,71 7,14 100,00
Arazilerin yeterli biiylikliikte olmamasi 2,43 1,07 21,43 35,71 21,43 21,43 - 100,00
Sigorta konusunda yeterli bilgisi olmamasi 2,64 1,06 10,71 46,43 10,71 32,14 - 100,00
iligfa?{ad%;i&'sg‘;;gerekSiZ bir masraf 2,64 0,78 357 4286 3929 1429 - 100,00
Zararin 6denmesindeki zorluklar 2,75 0,84 10,71 17,86 57,14 14,29 - 100,00
“Tevekkiil ettim ne olacaksa olur” diisiincesi 2,82 1,31 17,86 28,57 17,86 25,00 10,71 100,00
Zararlarimin 6denecegine inanmama 2,93 0,81 3,57 25,00 46,43 25,00 - 100,00
Cevrede olumsuz 6rneklerin olmasi 3,00 0,94 7,14 21,43 35,71 35,71 - 100,00
Arazilerin tapu ve hisse problemleri 3,04 1,35 10,71 32,14 21,43 14,29 21,43 100,00
Sigorta girketlerine duyulan giivensizlik 3,53 1,00 3,57 7,14 39,29 32,14 17,86 100,00
Dini nedenler 4,14 0,93 - 7,14 14,29 35,71 42,86 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.

Incelenen isletmelerde sigorta yaptiran 29
iireticiden; kooperatife ortak olan 11’i, kooperatife
ortak olmayan 10’u iiretici sigorta yaptirirken bir
sorunla  karsilagtiklarin1 ~ ifade  etmislerdir.
Kooperatife ortak olan {ireticilerin karsilastiklar
sorunlarin basinda sigorta teminatlarinin yetersiz
olmasi (2,27) gelmekte, bunu sirasiyla primlerin
yiiksek olmasi (2,36), hasar bedellerinin gercekgi
hesaplanmamasi (2,45), sigorta kapsaminin yeterli
olmamas1 (2,55) ve muafiyet oranlarmin yiiksek
olmasi (5,55) izlemektedir. Kooperatife ortak

olmayan ireticilerin karsilastiklar1 sorunlarin en
onemlileri primlerin yiiksek olmasi (1,30), hasar
bedellerinin gergek¢i hesaplanmamast (1,90) ve
muafiyet oranlarmin yiiksek olmasidir (2,10)
(Cizelge 9).

Aragtirma kapsaminda kooperatife ortak olan
isletmelerde tireticilerin tarim sigortasi yaptirmasini
olumsuz etkileyen kosullarin en Onemlileri
arazilerin  hisseli olusu nedeniyle sigorta
yaptirilmasi i¢in zorunlu olan kayir bilgilerinin
(CKS ve/veya OKS) olusturulamamast (1,65), gelir
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yetersizligi ve prim yiksekligi (1,70) iken
kooperatife ortak olmayan isletmeler igin bu
kosullar gelir yetersizligi ve prim yiiksekligi (1,38)
ve arazilerin hisseli olusu (1,65) seklindedir
(Cizelge 10).

Incelenen isletmelerde iireticilerin tarim sigortasi
yaptirma/yaptirmaya devam etme kosullarindan

onemli goriilenler, kooperatife ortak olan
isletmelerde gelirin ylikselmesi, devlet desteginin
artmasi ve primlerin diismesidir. Kooperatife ortak
olmayan isletmelerde ise onemli goriilen kosullar
sirastyla primlerin diigsmesi, gelirin ve devlet
desteginin artirilmasidir (Cizelge 11).

Cizelge 9. Ureticilerin tarim sigortasi yaptirirken karsilastiklar1 sorunlar.
Table 9. Problems faced by farmers while taking out agricultural insurance.

Ortalama Standart Olgek (%)
Sapma 1 2 3 4 5 Toplam

Kooperatife Ortak Olan Isletmeler (N=11)

Sigorta teminatlarinin yetersizligi 2,27 0,90 9,09 72,73 - 18,18 - 100,00
Primlerin yiiksek olmasi 2,36 1,21 18,18 54,55 9,09 9,09 9,09 100,00
Hasar bedellerinin gercekgi hesaplanmamast 2,45 1,04 9,09 63,64 - 27,27 100,00
Sigorta kapsamu yeterli degil 2,55 0,93 - 72,73 - 27,27 - 100,00
Muafiyet oranlarinim yiiksekligi 2,55 1,04 9,09 54,55 9,09 27,27 - 100,00
?:;33:;?;;‘“” diizgiin ve zamaninda 273 101 - 6364 - 3636 - 10000
Polige kesim zamaninin uygunsuzlugu 2,73 1,10 - 63,64 9,09 18,18 9,09 100,00
Yetersiz devlet destegi 2,73 1,10 - 63,64 9,09 18,18 9,09 100,00
Eksper zamaninda gelmiyor 2,82 0,98 - 54,55 9,09 36,36 - 100,00
Hasar 6demelerinin zamaninda yapilmamasi 2,91 1,04 - 54,55 - 45,45 - 100,00
Uretici beyanmin dikkate alinmamas1 2,91 1,22 9,09 36,36 18,18 27,27 9,09 100,00
Kooperatife Ortak Olmayan Isletmeler (N=10)

Primlerin yiiksek olmasi 1,30 0,48 70,00 30,00 - - - 100,00
Hasar bedellerinin gergek¢i hesaplanmamasi 1,90 0,74 30,00 50,00 20,00 - - 100,00
Muafiyet oranlarinin yiiksekligi 2,10 0,57 10,00 70,00 20,00 - - 100,00
;';;ﬁ;;jzf;;m“ diizglin ve zamaninda 2,20 079 1000 7000 10,00 10,00 - 100,00
Eksper zamaninda gelmiyor 2,30 0,95 20,00 40,00 30,00 10,00 - 100,00
Yetersiz devlet destegi 2,30 1,25 40,00 10,00 30,00 20,00 - 100,00
Polige kesim zamaninin uygunsuzlugu 2,50 0,85 10,00 40,00 40,00 10,00 - 100,00
Sigorta teminatlarinin yetersizligi 2,60 0,84 10,00 30,00 50,00 10,00 - 100,00
Uretici beyaninin dikkate alinmamasi 2,90 1,29 20,00 10,00 40,00 20,00 10,00 100,00
Sigorta kapsamu yeterli degil 3,20 0,79 - 20,00 40,00 40,00 - 100,00
Hasar 6demelerinin zamaninda yapilmamasi 3,20 1,03 10,00 10,00 30,00 50,00 - 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.
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Cizelge 10. Ureticilerin tarim sigortas1 yaptirmasini olumsuz etkileyen kosullar.
Table 10. Negative conditions affecting farmers when taking out agricultural insurance.

Ortalama Standart Olgek

Sapma 1 2 3 4 5 Toplam
Kooperatife Ortak Olan Isletmeler (N=40)
gizztﬂ:iigﬁ;ﬁ;om“ nedeniyle kayit 1,65 080 5000 4000 500 500 - 100,00
Gelir yetersizligi ve prim yiiksekligi 1,70 0,69 40,00 52,50 5,00 2,50 - 100,00
Sigorta aligkanliklarinin olmayist 1,78 053 2750 67,50 5,00 - - 100,00
Egitim diizeyinin diisiik olmasi 1,85 0,58 2250 72,50 2,50 2,50 - 100,00
Ekspertizin dogru yapilmadig: siiphesi 2,20 0,69 750 7250 12,50 7,50 - 100,00
Hasar bedelinin 6denecegine dair siiphe 2,25 084 1250 6250 1250 12,50 - 100,00
Uriinde hasar yapan riski karsilamamasi 2,88 0,88 250 3750 30,00 30,00 - 100,00
Kooperatife Ortak Olmayan Isletmeler (N=40)
Gelir yetersizligi ve prim yiiksekligi 1,38 0,54 65,00 32,50 2,50 - - 100,00
?&ﬁfﬁg hissel olusu nedeniyle kayit 153 082 6500 2000 1250 250 - 100,00
Sigorta aligkanliklarinin olmayist 1,58 0,68 50,00 45,00 2,50 2,50 - 100,00
Egitim diizeyinin diisiik olmast 2,15 0,80 20,00 50,00 25,00 5,00 - 100,00
Hasar bedelinin 6denecegine dair siiphe 2,53 0,99 15,00 3500 3500 1250 2,50 100,00
Ekspertizin dogru yapilmadigi siiphesi 2,60 0,90 10,00 37,50 35,00 17,50 - 100,00
Uriinde hasar yapan riski karsilamamasi 2,70 1,07 1750 2250 3250 27,50 - 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.

Cizelge 11. Ureticilerin sigorta yaptirma/sigorta yaptirmaya devam etme kosullar1.
Table 11. Conditions for the farmers to have insurance/continue to have insurance.

Ortalama  Standart Olgek
Sapma 1 2 3 4 5 Toplam

Kooperatife Ortak Olan Tsletmeler (N=40)

Gelirim yiikselirse 2,15 1,19 32,50 40,00 17,50 - 10,00 100,00
Devlet destegi artarsa 2,25 1,15 2250 5250 12,50 2,50 10,00 100,00
Primler diiserse 2,28 1,18 25,00 4500 17,50 2,50 10,00 100,00
Sigorta girketlerine giivenim olusursa 2,83 1,26 17,50 22,50 32,50 15,00 12,50 100,00
Sigorta yaptirmam 3,35 1,55 20,00 750 27,50 750 37,50 100,00
Yeterli bilgim olursa 3,50 1,26 500 1750 3250 12,50 32,50 100,00
Kooperatife Ortak Olmayan Isletmeler (N=40)

Primler diigerse 2,15 1,21 40,00 25,00 20,00 10,00 5,00 100,00
Gelirim yiikselirse 2,23 1,17 3250 3250 20,00 10,00 5,00 100,00
Devlet destegi artarsa 2,38 1,05 20,00 40,00 27,50 7,50 5,00 100,00
Sigorta yaptirmam 2,88 1,36 2250 10,00 45,00 2,50 20,00 100,00
Sigorta girketlerine giivenim olusursa 3,13 1,07 10,00 12,50 40,00 30,00 7,50 100,00
Yeterli bilgim olursa 3,15 1,05 250 2750 3500 2250 12,50 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.
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Aragtirma kapsaminda {ireticilerin sigorta teminati
kapsamma alinmasimi istedikleri riskler de
incelenmistir (Cizelge 12). Incelenen her iki
gruptaki isletmelerde {reticilerin basta hastalik
olmak tizere kalite, kuraklik ve yabani hayvan zarar
risklerinin teminat altina alinmasimi istedikleri,
hirsizlik riskine karsi ise daha orta derecede
kaldiklar1 goriilmiistiir.

Incelenen isletmelerde iireticilerin tarim sigortasi
konusunda sigorta sirketlerinden beklentileri
degerlendirilmistir (Cizelge 13). Kooperatife ortak
olan ireticiler sigorta sirketlerinden Oncelikle
sigorta  kapsaminin  genisletilmesini  (1,94),
bilgilendirme ve tanitim yapilmasini (1,94), sigorta
konusunda {ireticinin  Dbilgilendirilmesini  ve
beyanmin dikkate alimmasimi (2,06) beklerken,
kooperatife ortak olmayan dreticiler ise hasar
tespitinin dogru bir sekilde yapilmasmi (1,92),

beyaninin dikkate alinmasini (1,92), uygun hasar
tespiti yapilmasini (1,92) beklemektedir.

Arastirma kapsamindaki ireticilerin devletten de
beklentileri bulunmaktadir (Cizelge 14). Kooperatife

ortak olan ireticiler devletten eksperlerin
denetlenmesini  (1,76), sigorta  kapsaminin
genigletilmesini ~ (1,82),  devlet  desteginin

artirllmasini (1,82) ve tapu sorununun ¢dziilmesini
(1,88) beklemektedir. Kooperatife ortak olmayan
tireticilerin devletten beklentilerinin basinda devlet
desteginin  artirllmast  (1,42) ve  primlerin
disiiriilmesi (1,42) gelirken bunu sirasiyla devlet
destegi ve sigortanin devam etmesi (1,50), sigorta
sirketlerinin denetlenmesi (1,50) ve eksperlerin
denetlenmesi (1,50) izlemektedir.

Cizelge 12. Incelenen isletmelerde iireticilere gore sigorta teminati kapsamina alinmasi gereken riskler.
Table 12. Risks that should be included in the scope of insurance coverage according to the farmers in the investigated farms.

Ortalama Standart Olgek
Sapma 1 2 3 4 5 Toplam

Kooperatife Ortak Olan Isletmeler (N=40)

Hastalik 1,40 0,55 62,50 35,00 2,50 - - 100,00
Kalite 1,98 0,83 27,50 55,00 10,00 7,50 - 100,00
Kuraklik 2,03 0,73 15,00 75,00 5,00 2,50 2,50 100,00
Yabani hayvan zarari 2,73 1,26 12,50 45,00 12,50 17,50 12,50 100,00
Hirsizlik 3,15 1,29 10,00 27,50 17,50 27,50 17,50 100,00
Kooperatife Ortak Olmayan Isletmeler (N=40)

Hastalik 1,65 0,53 37,50 60,00 2,50 - - 100,00
Kalite 2,03 0,62 12,50 77,50 5,00 5,00 - 100,00
Kuraklik 2,08 0,53 10,00 72,50 17,50 - - 100,00
Yabani hayvan zarar1 2,30 0,79 10,00 60,00 20,00 10,00 - 100,00
Hirsizlik 3,05 1,26 10,00 30,00 20,00 25,00 15,00 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.
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Cizelge 13. Ureticilerin tarim sigortas1 konusunda sigorta sirketlerinden beklentileri.
Table 13. Expectations of farmers from insurance companies for agricultural insurance.

Ortalama Standart Olgek
Sapma 1 2 3 4 5 Toplam

Kooperatife Ortak Olan Isletmeler (N=17)

Sigorta kapsami genisletilmeli 1,94 0,43 11,76 82,35 5,88 - - 100,00
Bilgilendirme ve tanitim yapilmasi 1,94 0,43 11,76 82,35 5,88 - - 100,00
Sigorta konusunda tiretici bilgilendirilmeli 2,00 0,50 11,76 76,47 11,76 - - 100,00
Beyanim dikkate alimali 2,06 1,03 23,53 64,71 - 5,88 5,88 100,00
Hasar tespitinde tarafsiz davranilmasi 2,12 0,99 17,65 70,59 - 5,88 5,88 100,00
Hasar tespitinin zamaninda yapilmasi 2,12 0,99 17,65 70,59 - 5,88 5,88 100,00
Uygun hasar tespiti yapilmali 2,12 0,99 17,65 70,59 - 588 5,88 100,00
Hasar tespitinin dogru bir sekilde yapilmasi 2,18 1,13 17,65 70,59 - - 11,76 100,00
Tonaj1 normal gosterilmeli 2,18 0,95 11,76 76,47 - 5,88 5,88 100,00
Hasarlarda muafiyet oran1 kaldirilmali 2,18 1,01 17,65 64,71 5,88 5,88 5,88 100,00
Eksper sorununun ¢oziilmesi 2,53 1,33 11,76 64,71 - 5,88 17,65 100,00
Kooperatife Ortak Olmayan Isletmeler (N=12)

Hasar tespitinin dogru bir sekilde yapilmasi 1,92 1,00 41,67 33,33 16,67 8,33 - 100,00
Beyanim dikkate alinmali 1,92 0,67 25,00 58,33 16,67 - - 100,00
Uygun hasar tespiti yapilmali 1,92 0,79 33,33 41,67 25,00 - - 100,00
Hasar tespitinde tarafsiz davranilmasi 2,00 0,95 33,33 41,67 16,67 8,33 - 100,00
Hasar tespitinin zamaninda yapilmasi 2,00 1,04 41,67 25,00 25,00 8,33 - 100,00
Sigorta konusunda tiretici bilgilendirilmeli 2,00 0,74 16,67 75,00 - 8,33 - 100,00
Sigorta kapsami genisletilmeli 2,00 0,60 16,67 66,67 16,67 - - 100,00
Bilgilendirme ve tanitim yapilmasi 2,00 0,74 16,67 75,00 - 8,33 - 100,00
Tonaji normal gosterilmeli 2,08 0,79 25,00 41,67 33,33 - - 100,00
Eksper sorununun ¢oziilmesi 2,17 0,83 16,67 58,33 16,67 8,33 - 100,00
Hasarlarda muafiyet oran1 kaldirilmali 2,25 0,75 16,67 41,67 41,67 - - 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.
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Cizelge 14. Ureticilerin tarim sigortas1 konusunda devletten beklentileri.
Table 14. Expectations of farmers from government about agricultural insurance.

Ortalama Standart Olgek

Sapma 1 2 3 4 5 Toplam
Kooperatife Ortak Olan Isletmeler (N=17)
Eksperler denetlemeli 1,76 066 3529 5294 11,76 - - 100,00
Sigorta kapsaminin genisletilmesi 1,82 0,39 17,65 82,35 - - - 100,00
Devlet desteginin artirilmasi 1,82 0,53 23,53 70,59 5,88 - - 100,00
Tapu sorununun ¢oziilmesi 1,88 1,17 47,06 35,29 5,88 5,88 5,88 100,00
Sigorta sirketleri denetlenmeli 2,00 1,12 35,29 47,06 5,88 5,88 5,88 100,00
Ciftcinin bilgilendirilmesi 2,06 066 11,76 76,47 5,88 5,88 - 100,00
Primlerin distiriilmesi 2,12 1,05 23,53 58,82 5,88 5,88 5,88 100,00
Devlet destegi ve sigortanin devam etmesi 2,18 0,64 5,88 76,47 11,76 5,88 - 100,00
Biirokratik iglemleri azaltmali 2,18 0,81 11,76 70,59 5,88 11,76 - 100,00
Sigorta konusunda tanitimlar artirilsin 2,24 0,66 5,88 70,59 17,65 5,88 - 100,00
Muafiyet oranlarinin diigiiriilmesi 2,29 0,92 5,88 76,47 5,88 5,88 5,88 100,00
Hasar muafiyet oranlar1 kaldirilmali 2,47 1,01 5,88 64,71 11,76 11,76 5,88 100,00
CKS zorunlulugunun kaldirilmasi 3,24 1,52 17,65 17,65 17,65 17,65 29,41 100,00
Kooperatife Ortak Olmayan Isletmeler (N=12)
Devlet desteginin artirilmasi 1,42 0,67 66,67 25,00 8,33 - - 100,00
Primlerin distiriilmesi 1,42 0,51 58,33 41,67 - - - 100,00
Devlet destegi ve sigortanin devam etmesi 1,50 0,67 58,33 33,33 8,33 - - 100,00
Sigorta sirketleri denetlenmeli 1,50 0,67 58,33 33,33 8,33 - - 100,00
Eksperler denetlemeli 1,50 0,67 5833 3333 8,33 - - 100,00
Cifteinin bilgilendirilmesi 1,75 0,87 41,67 50,00 - 8,33 - 100,00
Sigorta kapsaminin genisletilmesi 1,83 0,72 33,33 50,00 16,67 - - 100,00
Sigorta konusunda tanitimlar artirilsin 1,92 0,79 25,00 66,67 0,00 8,33 - 100,00
Muafiyet oranlarinin diigiiriilmesi 2,00 0,85 33,33 33,33 33,33 - - 100,00
Hasar muafiyet oranlar kaldirilmali 2,00 0,74 25,00 50,00 25,00 - - 100,00
Biirokratik iglemleri azaltmali 2,17 0,72 16,67 50,00 33,33 - - 100,00
Tapu sorununun ¢oziilmesi 2,17 1,34 50,00 8,33 16,67 25,00 - 100,00
CKS zorunlulugunun kaldirilmasi 3,58 1,08 - 16,67 33,33 25,00 25,00 100,00

* Onem Derecesi: 1: Cok Onemli. 2: Onemli. 3: Orta derecede. 4: Onemli Degil. 5: Hi¢ Onemli Degil.
SONUCLAR geliri garantiye alma diisiincesi gelmektedir.
Aragtirma  kapsamindaki isletmelerde tarim

Antalya ilinde, tarimsal amacgli kooperatife ortak
olan ve ortak olmayan {ireticilerin tarim sigortasina
yonelik, diisiinceleri, davramglart ve uygulamalarini
karsilastirmali olarak ortaya koymay1 amaglayan bu
calismadan elde edilen sonuglara gore; lreticiler
tarim sigortasini “afetlerin zararlarindan olumsuz
etkilenmemek i¢in alman Onlem” ve “malin/
Uriiniin/gelirin garantisi” olarak tanimlamaktadir.
Isletmeler genel olarak  degerlendirildiginde
Bitkisel Uriin Sigortasi ve Sera Sigortas1 cogunlukla
yaptirilan  sigorta tiirleridir. Ureticilerin tarim
sigortas1 yaptirma nedenlerinin baginda iiriinii ve
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sigortasi yaptirmay1 etkileyen en énemli sorunlar;
arazilerin hisseli olusu, gelir yetersizligi ve prim
yiiksekligidir.

Ciftgilerin riskleri azaltmak igin etkili araglar
kullanma bilincini  gelistirmek onemlidir ve
cift¢ilerin farkl: tiirlerdeki riskleri hafifletmesine ve
iretimi  istikrara  kavusturmasina  yardimci
olabilecek hem tarim sigortasinin hem de
kooperatiflerin gelisimini tesvik etmek gereklidir.
Hiikiimetler ve  sigorta  sirketleri, sigorta
poligelerinin amacini, mekanizmasini ve sigorta
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policelerinde yer alan ¢esitli maddeleri agiklayarak
ciftcilerin tarim sigortasi anlayisini gelistirmeye
devam etmelidir. Tarim sigortalarinin sorunsuz
islemesi i¢in hiikiimetlerin tarim sigortasina destek
ve siibvansiyon saglamast da  gereklidir.
Hiikiimetler, ayn1 sekilde, tarim kooperatiflerinin
standardizasyonu, kurumsal yeniligi ve
stirdiiriilebilir kalkinmasi icin rehberlik etmeye ve
desteklemeye ve ayrica tarim kooperatifleriyle
halihazirda ilgilenen veya elverigsiz kosullarda olan
ciftcileri kooperatiflere katilmaya tesvik etmeye
devam etmelidir. Tarim sigortas: uygulamalarinin
yayginlagmas: ile biiytikliigli tahmin edilemeyen
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OZ: Elma endiistrisinde iiriin yiikii yonetimine olan ilgi giderek artmaktadir. Nitekim tiriin yiikii yonetimi ozellikle
periyodisiteyi hafifletmek ve meyve kalitesini arttirmak agisindan olduk¢a onemlidir. Bununla birlikte agag¢ beslenmesi de iiriin
yiikii yonetiminden etkilenmektedir. Bu én ¢alismada (i) tiriin yiikii ve yaprak besin elementleri arasindaki iliskiyi ortaya ¢ikartmak,
(ii) dormant dénemde alinan budama artiklarmmin (odun doku) besin elementi igeriklerini belirlemek ve boylelikle tiriin yiikiiniin
odun dokusunda depolanan besin elementleri iizerine olan etkisini saptamak ve (iii) yaprak ile odun doku orneklerinin besin
elementi icerikleri arasinda bir iligkinin olup olmadigint saptamak amaclanmistir. Deneme 2021 yilinda Goller Yoresinde
(Bayindwr Koyii/Yesilova/Burdur) bulunan Royal Gala/M.9 agaglarindan olusan sik dikim bir elma bahgesinde yiiriitiilmiistiir.
Farkly tiriin yiiklerini temsil eden toplamda 18 agag belirlenerek etiketlenmis, yaprak analizi, verim ve odun doku analiz
ornekleri/verileri ayni agaglardan toplanmistir. Calismada iiriin yiikii arttik¢a yaprak-potasyum iceriginin onemli derecede
azaldigi, buna karsin yaprak-kalsiyum ve yaprak-manganez iceriklerinin arttigi belirlenmistir. Yaprak ve odun dokularinda
bulunan kalsiyumun pozitif bir korelasyon (0,5418) gosterdigi saptanmugtir.

Anahtar kelimeler: Makro besin elementleri, mikro besin elementleri, Malus x domestica, meyve yiikii.

Preliminary Study on Effect of Crop Load on Tree Nutrition in Intensive Apple Orchards

ABSTRACT: There is increasing interest in crop load management in the apple industry. Indeed, crop load management
is essential, especially in reducing biennial bearing and increasing fruit quality. However, tree nutrition is affected by crop load
management. This preliminary study aimed (i) to reveal the relationship between crop load and leaf nutrients, (ii) to determine the
nutrient content of pruning residues (wood) taken during the dormant period and, thus, determine the effect of crop load on the
nutrients stored in the wood tissue, and (iii) to determine whether there is a relationship between the nutrient content of leaf and
wood samples. The trial was carried out in 2021 in an intensive apple orchard consisting of Royal Gala/M.9 trees in the Lakes
Region (Bayindir/Yesilova/Burdur). A total of 18 trees representing different crop loads were identified and labelled, and leaf
analysis, yield and wood analysis samples/data were collected from the same trees. The study determined that leaf-potassium
content decreased significantly as the crop load increased, whereas leaf-calcium and leaf-manganese contents increased. Calcium
found in leaf and wood tissues showed a positive correlation (0.5418).

Keywords: Macronutrients, micronutrients, Malus x domestica, fruit load.
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Birgok bitkide oldugu gibi, elma agaclar1 da yasam
dongiilerini saglikli bir sekilde tamamlayabilmek
icin 16 besin elementine ihtiya¢ duymaktadir. Su
(H20) ve karbondioksitten (CO) elde edilen karbon
(C), hidrojen (H) ve oksijen (O) mineral olmayan
besin elementleridir ve bu besin elementleri organik
maddenin ana bilesenlerini olugturmaktadir (Neilsen
ve Neilsen, 2003). Bitkiler C, H ve O diginda gerekli
makro [azot (N), fosfor (P), potasyum (K), kalsiyum
(Ca), magnezyum (Mg) ve kiikiirt (S)] ve mikro
[demir (Fe), bakir (Cu), ¢inko (Zn), bor (B),
manganez (Mn), molibden (Mo) ve kloriir (Cl)]
besin elementlerini topraktan alir.

Bitki besin elementlerinin toprak ve bitkideki
miktarlart arasinda pozitif bir iligki olmasi
beklenmektedir (Uggun ve ark, 2013). Bununla
birlikte, bitkilerin besin elementi alimi gogunlukla
topragin fiziksel, kimyasal ve biyolojik 6zelliklerine
bagli oldugundan ve besin elementlerinin
bulunabilirlik seviyeleri bitki kok ve vejetatif gelisimi,
bitki organ veya dokusunun tipi, bitki yas1 ve iklim
ozelliklerinden  etkilendiginden  dolayr  toprak
analizleri bitkiler i¢in (6zellikle meyve bahgeleri igin)
etkili giibreleme programlarimin hazirlanabilmesinde
tek basina yeterli olamamaktadir (Uggun ve ark.,
2018). Bu nedenle meyve agaclarinda besin
elementlerinin noksanlik ve fazlalik durumlarini tespit
edebilmek ve buna gore giibreleme tavsiyeleri
gelistirebilmek icin rutin olarak yaprak element
analizlerine basvurulmaktadir (Wojcik ve Filipczak,
2019). Yaprak besin konsantrasyonu; topraktan besin
elementi alimim etkileyen faktorleri, iklim ve yildan
yila iirlin yiikiindeki degisim de dahil olmak {izere
besin  kullanilabilirligini  etkileyen  faktorleri
yansitabilmektedir (Neilsen ve Neilsen, 2003).

Uriin yiikii temelde bir agacta kalan meyve
miktarini ifade etmektedir ve hem meyve iriligi hem
de meyve Kkalitesi lizerine dogrudan etkili bir
unsurdur (Robinson, 2003; Atay ve ark., 2021).
Ozellikle elmalarda diizenli iiriin eldesini de
dogrudan etkiledigi i¢in en 6nemli meyve bahgesi
yonetim uygulamalarindan biri olarak kabul
edilmektedir (Bound, 2019). Uriin yiikiiniin
yapraklardaki makro besin kompozisyonu ve igerigi

20

iizerindeki etkisi meyve tiirlerine gore farklilik
gostermektedir (Wiinsche ve Ferguson, 2005).
Onceki calismalar incelendiginde iiriin yiikiiniin
yaprakta bulunan elementler {izerindeki etkisinin
net olmadig gorilmektedir (Hansen, 1971;
Samuolien¢ ve ark., 2016; Anthony ve ark., 2019;
Meszaros ve ark., 2021; Sidhu ve ark., 2022). Cesit,
iklim kosulu, dikim siklig1 gibi kriterler degistikce
temel beslenme calismalariin yapilmasina ihtiyac
duyulmaktadir ve bu 6zellikle yeni sik dikim bahge
sistemleri i¢in daha onemlidir (Neilsen ve Neilsen,
2003). Goller Yoresi sartlarinda sik dikim bir elma
bahgesinde yiiriitiilen bu ¢alismada birinci amag
triin yiikii ve yaprak besin elementleri arasindaki
iligkiyi ortaya ¢ikartmak, ikinci amag ise agaclarin
dinlenme doneminde alinan budama artiklarinin
besin elementi igeriklerini belirlemek ve boylelikle
iirlin yiikiiniin odun dokusunda depolanan besin
elementleri lizerine olan etkisini saptamak olmustur.
Caligmada son olarak vejetatif gelisim doneminde
alinan yaprak ornekleri ile dinlenme déneminde
alman odun doku O&rneklerinin besin elementi
icerikleri arasinda bir iligkinin olup olmadigim
belirlemek amaglanmustir.

MATERYAL VE METOT

Caligma 2021 yilinda Goller Yoéresinde (Bayindir
Koyii/Yesilova/Burdur) organik sirke {retimine
odakli ticari bir firmanin elma bahgesinde
yiiritilmistiir. Denemede Ocak/2011°de 4 < 0.9 m
araliklarla dikilmis (278 agag/dekar) tam verim
cagindaki M.9 anacina asili Royal Gala cesidi
agaclart kullanilmistir. Deneme alanmi topragi tmh
tekstiire sahiptir. Toprakta elma yetistiriciligini
olumsuz etkileyebilecek tuzluluk, pH ve kireg
igerigi mevcut degildir (Cizelge 1). Bahgeye giibre
olarak 96 g/agag iire ve 7,5 g/aga¢ MAP verilmistir.
Sik dikim sisteminde kisa aga¢ formuna gore (bodur
sistem) terbiye edilen bahgede agag yiiksekligi 2-2,5
m’de tutulmustur. Bahge diizenli araliklarla damla
sulama yontemiyle sulanmis ve seyreltme disindaki
tim kiiltiirel islemler lokal kosullara gore
gerceklestirilmistir. Deneme  siiresince ydrede
ilkbahar ge¢ donlar1 ya da dolu gibi herhangi bir
olumsuz iklim olay1 yasanmamustir. Cigeklenme ve
kiicik meyve doneminde yapilan gozlem ve



sayimlar sonucunda standart ve ekstrem (iir{in
yiiklerini temsil eden toplamda 18 agag belirlenerek
etiketlenmis (her bir aga¢ farkli bir {irlin yiikiinii
temsil edecek sekilde), yaprak analizi, verim ve
odun doku (budama artig1) analiz 6rnekleri/verileri
ayni1 agaclardan toplanmugtir.

Yaprak 6rneklemesi, tam ¢igeklenme tarihinden (23
Nisan 2021) 111 giin sonra (12 Agustos 2021)
yapilmistir (Neilsen ve Neilsen, 2003). Yaprak
orneklemesi igin giines goren dallarin (omuz
hizasindaki) orta kisminda yer alan ~40 yaprak
saplart ile birlikte koparilmistir. Alinan Ornekler
vakit kaybetmeden laboratuvara ulastirilmis ve
yikanmigtir. Yikama igleminde sirasiyla, ¢esme
suyu, 1 normal hidroklorik asit (HCI) ve son olarak
da saf su kullanilmistir. Kurutma kagitlar iizerinde
sularinin ugmasi beklenen 6rnekler, kese kagitlarina
konularak 45°C’ye ayarlanmig etiivde 24 saat,
sonrasinda 70°C’de 24 saat bekletilmek suretiyle
kurutulmugtur. Kuruyan oOrnekler bitki 0gilitme
degirmeninde  (Mikrotest, Ankara, Tirkiye)
ogiitiilerek analize hazir hale getirilmistir.

Odun doku 6rnekleri ise yaprak dokiimiinden sonra
agaclarin dinlenme doneminde (29 Aralik 2021)
almmigtir (Neilsen ve Neilsen, 2003). Odun doku

Cizelge 1. Aragtirma alani toprak 6zellikleri (0-30 cm).
Table 1. Soil properties of the research area (0-30 cm).
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orneklerinin analize hazir hale getirilmesi islemi
tipki yaprak orneklerinde oldugu gibi yapilmustir.
Bitki besin elementi analizleri Burdur Mehmet Akif
Ersoy Universitesi Bilimsel ve Teknoloji Uygulama
ve Arastirma  Merkezinde (BILTEKMER)
gergeklestirilmistir.

N analizleri Dumatherm® cihazi (C. Gerhardt
Analytical Systems, Konigswinter, Almanya)
kullanilarak Dumas metoduna goére yapilmistir. P,
K, Ca, Fe, Zn, Cu, Mn ve B analizleri i¢in 6rnekler
mikro dalgada (Milestone Stard D, Sorisole
Bergamo, italya) yakma islemine tabi tutulmus ve
okumalar Perkin Elmer Optima-8000 (Waltham,
Massachusetts, ABD) [ICP-OES (Inductively
Coupled Plasma-Optical Emission Spectrometry)
cihazi ile gerceklestirilmistir (Saltan ve Secilmis
Canbay, 2015). Hasat zamaninda (1 Eylil 2021)
aga¢c verimi (kg/agag) degerleri kaydedilmistir.
Agac govde capi; as1 noktasinin 15 cm iizerinden
dijital kumpas yardimiyla 6l¢iilmiistiir. Govde kesit
alan1 (GKA) “GKA =& (gbvde ¢ap1/2)2” formiiliine
gére cm2 olarak hesaplanmistir. Uriin  yiikii
degerleri ise birim GKA bagina diisen verim miktari
hesaplanarak elde edilmistir.

Analiz ad1 (Soil property)

Sonug (Mean value)

Saturasyon (Saturation) (%) 48
. ) . Tuzluluk (EC) (mS cm?) 0,54
Fiziksel Analizler (Physical analyzes)
pH (1:2.5) 7,3
Kirec (Total lime) (%) 2,85
Organik madde (Organic matter) (Smith Weldon) (%) 3,6
P (Olsen ICP) (ppm) 59
K (Amonyum Asetat-ICP) (ppm) 681
Ca (Amonyum Asetat-ICP) (ppm) 1266
Kimyasal Analizler Mg (Amonyum Asetat-1CP) (ppm) 1995
(Chemical analyzes) Na (Amonyum Asetat-ICP) (ppm) 6,41
Fe (DTPA-ICP) (ppm) 5,97
Cu (DTPA-ICP) (ppm) 2,38
Mn (DTPA-ICP) (ppm) 10,63
Zn (DTPA-ICP) (ppm) 1,68
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3

Regresyon (dogrusal) ve korelasyon analizleri ‘R
(versiyon 4.0.4) (R Foundation for Statistical
Computing, Vienna, http://www.rproject.org)
ortaminda yapilmistir (Anonymous, 2021). Tim
grafikler ‘ggplot2’ paketi kullanilarak ortaya
cikarilmistir. Figiirlerdeki yaprak besin elementi
icerigi normal {iist ve alt sinir degerleri Neilsen ve
Neilsen (2003)’iin elma igin olusturdugu referans
tablosuna gore verilmistir.

b

BULGULAR VE TARTISMA

Farkli iirlin yiiklerini temsil eden 18 tam bodur
Royal Gala/M.9 kombinasyonu agacinin verim
degerleri 0,00 ile 27,57 kg/aga¢ (0,00-7666
kg/dekar) arasinda degismistir (Sekil 1a). Deneme
agaclarmin GKA degerlerinin ise 15,60 ile 103,71
cm? arasinda oldugu saptanmustir (Sekil 1b). Ayni
agaclarin iiriin yiikleri 0,00 ile 0,61 kg/cm? GKA
arasinda degerler almistir (Sekil 1c).

Farkli tirtin yiikleri uygulanan agaclarin yaprak-N
degerlerine ait egilim ¢izgisinin yataya yakin
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pozitif yonlii bir seyir izledigi goriilmiistiir. Buna
karsin yaprak-N icerigi ile iiriin yiikii arasindaki
iliskiyi belirlemek {izere yapilan regresyon analizi
istatistiksel olarak anlamli bulunmamistir (p=0.8795).
Deneme agagclarinin yaprak-N iceriklerinin genellikle
referans normal alt sinir (17000 mg/kg) ve {ist sinir
(25000 mg/kg) degerleri arasinda oldugu goriilmiistiir.
Odun doku-N degerlerine ait egilim ¢izgisinin
yataya yakin negatif yonlii bir seyir izledigi
saptanmistir. Odun doku-N igerigi ile {irliin yiki
arasinda istatistiksel olarak 6nemli bir regresyonun
olmadig1 tespit edilmistir (p=0.8221) (Sekil 2).
Daha onceki ¢aligmalar incelendiginde iiriin yiikii
ve yaprak-N igerigi arasindaki iligkinin heniiz tam
olarak netlik kazanmadig1 goriilmektedir. Nitekim
elmada yapilan baz1 ¢aligmalar iirlin yiikii arttik¢a
yaprak-N igeriginin de arttigim1 (Urban ve ark.,
2004; Wiinsche ve Ferguson, 2005; Anthony ve ark.
2019) buna karsin Ding ve ark. (2017) artan {irlin
yikiiniin yaprak-N igerigini azalttigin1 bildirmistir.
Genotip etkisi dikkate alinmadiginda, caligmalar
arasindaki tutarsiz sonuglar, daha Onceden
Meszaros ve ark. (2021) tarafindan da

o
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o
°

N
o

15

04

Tree

Sekil 1. Deneme agaglarina ait verim (a), govde kesit alani (b) ve iiriin yiikii (c) degerleri.
Figure 1. Yield (a), trunk cross sectional area (b) and crop load (c) values of trial trees.

22



varsayildigr gibi, muhtemelen ksilem yoluyla
topraktan alman N alimini etkileyen {iriin yiikii
seviyelerindeki farkliliklarla ilgili olabilir. Yaprak-
P degerlerine ait regresyon egrisinin istatistiksel
olarak Onemsiz negatif bir egilim gdsterdigi
saptanmustir (p=0.2086). Denemede yer alan 18 tam
bodur Royal Gala/M.9 kombinasyonu agacindan 8
tanesinde yaprak-P iceriklerinin referans normal alt
siirinin (1500 mg/kg) altinda oldugu digerlerinin de
bu sinira yakin degerler aldig1 belirlenmistir. Odun
doku-P degerlerine ait egilim ¢izgisinin yataya yakin
fakat onemsiz (p=0.6316) pozitif yonlii bir seyir
izledigi saptanmustir (Sekil 3).

Yaprak-N = 6370Y + 18944 R2=0.0015 p=0.8795
Odun-N =-6750Y + 13550 R?=0.0033 p =0.8221

Yaprak = Odun

25000
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Sekil 2. Uriin yiikiiniin Royal Gala/M.9 elmasinda N (azot)
beslenmesi iizerine etkisi. Yesil yatay ¢izgi elma yapraklarinda
bulunan besin elementinin normal {ist smirini, kirmizi yatay
¢izgi ise normal alt sinirin1 gostermektedir.

Figure 2. Effect of crop load on N (nitrogen) nutrition in Royal
Gala/M.9 apple. The green horizontal line represents the normal
upper limit of the nutrient in apple leaves, and the red horizontal
line represents the lower normal limit.

Antep fistiginda “Yok Y1li” agaglarina kiyasla, “Var
Yili” agaclarinda yaprak-P icerigi daha yiiksek
bulunmustur (Giindesli ve ark., 2021). Ote yandan
mandalinada bunun tam tersi sonuglar elde edilmis
ve “Yok Yili” agaglar1 “Var Y1l1” agaglarina kiyasla
daha yliksek yaprak-P degerleri gostermistir (Stander
ve ark., 2018). Elmalarda iiriin ytkiiniin yaprak-P
icerigi lizerinin belirgin olmadigi saptanmistir
(Hansen, 1971; Samuoliené ve ark., 2016; Anthony
ve ark., 2019; Sidhu ve ark., 2022). Calismamizda
tiriin yiiki arttik¢a yaprak-P degerinin azaldigi tespit
edilmistir.  Fizyolojik olarak; mevcut bahge
sartlarinda kokler tarafindan kaldirilan fosfor icin
meyve ve yaprak arasinda ciddi bir rekabetin
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oldugunu ve yapraklara giden fosforun oradan da
floem aracihigiyla meyveye transfer edildigi
diistiniilmektedir. Nitekim elmalarda ¢iceklenmeden
6-10 hafta sonra meyve ksilemden ayrlmaktadir
(Drazeta vd., 2004). Daha sonra su, karbonhidratlar
ve besin elementleri iletim sistemindeki floem
yoluyla yapraklardan meyveye tasiabilmektedir.

Yaprak-P = -5370Y + 1716 R2=0.0970 p =0.2086
Odun-P 140UY + 2016 R2=0.0147 p=0.6316

30001 —~——————+——
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Sekil 3. Uriin yiikiiniin Royal Gala/M.9 elmasinda P (fosfor)
beslenmesi iizerine etkisi. Yesil yatay ¢izgi elma yapraklarinda
bulunan besin elementinin normal iist siurini, kirmizi yatay
¢izgi ise normal alt sinirini géstermektedir.

Figure 3. Effect of crop load on P (phosphorus) nutrition in
Royal Gala/M.9 apple. The green horizontal line represents the
normal upper limit of the nutrient in apple leaves, and the red
horizontal line represents the lower normal limit.

Uriin yiikii arttikga yaprak-K degerlerine ait
regresyon egrisinin belirgin bir negatif yonlii seyir
izledigi ve bu azalis egiliminin istatistiksel olarak
onemli oldugu belirlenmistir (p=0.0192). Deneme
agaclarimin hemen hepsinin yaprak-K igeriklerinin
referans normal alt sinirinin (15000 mg/kg) altinda
oldugu gorilmiistiir.

Tiim deneme agaclarinda odun doku-K degerlerinin
5000 mg/kg’a yakin oldugu belirlenmistir. Odun
doku-K igerigi ile {iiriin yiikii arasinda yapilan
regresyon analizinin istatistiksel olarak Onemli
olmadig1 tespit edilmistir (p=0.9009) (Sekil 4).
Elmalarda artan iirtin yiikiiyle birlikte yaprak-K icerigi
dogrusal olarak azalmistir (Atay, 2016). Artan iirlin
yiikiine bagl olarak, biiyiik bir K yutagi olan meyve
ile rekabet edemeyen yapraklarda K igeriginin
azalmasi beklenebilmektedir (Hansen, 1971; Neilsen
ve Neilsen, 2003; Simsek, 2016). K genellikle iyi
gelismis bir meyve etinde en ¢ok temsil edilen mineral
besindir ve meyvede seker ve suyun taginmasi ve
depolanmast i¢in ozmotikum gorevi goriir (Vilhena ve
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ark., 2022). Bu ¢aligma, onceki caligmalarda yaygin
olarak kabul edildigi gibi, artan iiriin yiikiiniin yaprak-
K igerigini azalttii1 gostermistir (Wiinsche ve
Ferguson, 2005; Stander ve ark., 2018; Anthony ve
ark., 2019).

Yaprak-K = -8236UY + 12978 R2=0.2972 p=0.0192*
Odun-K 830Y + 4841 R?=0.0010 p=0.9009

25000 W W—— -
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Sekil 4. Uriin yikiinin Royal Gala/M.9 elmasmda K
(potasyum) beslenmesi iizerine etkisi. Yesil yatay ¢izgi elma
yapraklarinda bulunan besin elementinin normal {ist sinirini,
kirmizi yatay ¢izgi ise normal alt sinirin1 gostermektedir.
*Regresyon %5 6nem seviyesinde istatistiksel olarak dnemlidir.
Figure 4. Effect of crop load on K (potassium) nutrition in
Royal Gala/M.9 apple. The green horizontal line represents the
normal upper limit of the nutrient in apple leaves, and the red
horizontal line represents the lower normal limit. *: The
regression is significant at P<0.05.

Uriin yiikii arttikga yaprak-Ca degerlerine ait
egrinin pozitif yonlii bir seyir izledigi ve bu artig
seyrinin  istatistiksel olarak 6nemli oldugu
saptanmustir (p=0.0217). Yaprak-Ca igeriginin tim
uriin yikii seviyelerinde referans normal alt
stnirinin - (12000 mg/kg) altinda oldugu tespit
edilmistir. Odun doku-Ca degerlerine ait egilim
cizgisinin yataya yakin pozitif yonlii bir seyir
izledigi saptanmistir. Odun doku-Ca degerleri ve
iriin yiikii arasindaki iligkinin Onemsiz oldugu
tespit edilmistir (p=0.3564) (Sekil 5). Baz
calismalar (Anthony ve ark., 2019; Sidhu ve ark.,
2022), irlin yiikii ve yaprak-Ca igerigi arasinda
anlamhi bir iliski olmadigi sonucuna varmistir.
Ancak, calisgmamiz ile uyumlu olarak, baz
calismalarda (Wiinsche ve Ferguson, 2005;
Meszaros ve ark., 2021) yiiksek iiriin yiikiine sahip
elma agaclarinda yapraklarin diistik triin yikiine
sahip agaclara kiyasla daha yiiksek Ca igerigine
sahip oldugu bildirilmistir.

24

Ca nispeten floem-hareketsiz bir besin maddesi
oldugu igin yapraklardan meyvelere taginmaz
(Barkera ve Stratton, 2020; Vilhena ve ark., 2022).
Meyvede Ca birikimi esas olarak terlemeyle olugan
su akisina baglidir (Nestby ve Retamales, 2020).

Yaprak-Ca= 41950Y + 5586 R?=0.2880 p =0.0217*
Odun-Ca = 1098UY + 5053 R?=0.0533 p=0.3564
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Sekil 5. Uriin yiikiinin Royal Gala/M.9 elmasinda Ca
(kalsiyum) beslenmesi tizerine etkisi. Yesil yatay ¢izgi elma
yapraklarinda bulunan besin elementinin normal {ist smirini,
kirmiz1 yatay ¢izgi ise normal alt sinirin1 gostermektedir. *:
Regresyon %5 6nem seviyesinde istatistiksel olarak onemlidir.
Figure 5. Effect of crop load on Ca (calcium) nutrition in Royal
Gala/M.9 apple. The green horizontal line represents the normal
upper limit of the nutrient in apple leaves, and the red horizontal
line represents the lower normal limit. *: The regression is
significant at P<0.05.

Uriin yiikiindeki artisa paralel olarak artan terleme
nedeniyle topraktan Ca alimi artabilmektedir. Ca
meyveye tasinmadigi i¢in yapraklarda kaldigindan,
riin yiiki arttikga yapraklarin Ca igeriginin lineer
olarak arttig1 sonucuna varilabilir.

Uriin yiikii arttikca yaprak-Fe igerigine ait
regresyon egrisi pozitif, buna karsin odun doku-Fe
igerigine ait egri ise negatif bir seyir izlemistir. Hem
yaprak-Fe hem de odun doku-Fe igerigi ile iirtin
yiikii arasindaki regresyon istatistiksel olarak
onemsiz bulunmustur (Sekil 6). Bazi ¢alismalar
(Blanco ve ark., 1995; Samuoliené ve ark., 2016;
Anthony ve ark., 2019), {iriin yikiiniin yaprak-Fe
igerigi lzerindeki etkisinin Onemsiz oldugunu
gostermistir. Bazi ¢aligmalarda (Glindesli ve ark.,
2021) ise iriin yiikii yaprak-Fe icerigini arttirmstir.
Mevcut g¢aligmada {irtin yiki artisinin belli bir
rekabet seviyesine kadar (kirtlma noktasi) fotosentez
ve terleme ve dolayisiyla topraktan yapraklara
demir akisin arttirabilecegi diistiniilmektedir.



Yaprak-Fe= 51.30Y +41.1 R2=0.1024 p=0.1955
Odun-Fe =-79.40Y + 1036 R2=0.1689 p=0.0903
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Sekil 6. Uriin yiikiiniin Royal Gala/M.9 elmasinda Fe (demir)
beslenmesi iizerine etkisi. Yesil yatay ¢izgi elma yapraklarinda
bulunan besin elementinin normal {ist smirini, kirmizi yatay
¢izgi ise normal alt sinirin1 gostermektedir.

Figure 6. Effect of crop load on Fe (iron) nutrition in Royal
Gala/M.9 apple. The green horizontal line represents the normal
upper limit of the nutrient in apple leaves, and the red horizontal
line represents the lower normal limit.

Yaprak-Cu degerlerine ait egilim ¢izgisinin yataya
yakin pozitif yonli bir seyir izledigi goriilmiistiir.
Buna karsin yaprak-Cu igerigi ile iriin yiikii
arasindaki regresyon istatistiksel olarak Onemsiz
bulunmustur (p=0.3319). Yaprak-Cu degerleri
deneme agaclarinin genelinde referans normal {ist
simirin1 (12 mg/kg) yakalamis ya da asmistir. Uriin
yiikii arttikga odun doku-Cu degerlerine ait egilim
cizgisinin pozitif yonlii buna karsin Onemsiz
(p=0.1362) bir seyir izledigi saptanmistir (Sekil 7).
Blanco ve ark. (1995), 'Catherine'/Nemaguard
seftali agaclarinin yaprak-Cu igeriginin {irlin yiiki
artis1 ile herhangi bir degisiklik gdstermedigini
belirtmislerdir. Cu ile ilgili Onemli olmayan
sonucglar, muhtemelen bahg¢ede bir bakir siilfat
¢Ozeltisi olan bordo bulamacinin kullanilmasindan
kaynaklanmaktadir.

Uriin yiikii arttik¢a yaprak-Mn degerlerinin arttigi
ve bu artis egiliminin istatistiksel olarak Gnemli
oldugu belirlenmistir (p=0.0022). Diisiik {iriin
yiikiine sahip bazi deneme agaglarinda yaprak-Mn
iceriklerinin referans normal alt sinirin (25 mg/kg)
altinda oldugu goriilmiistir. Odun doku-Mn
degerlerine ait regresyon ¢izgisinin yataya yakin
negatif yonlii bir seyir izledigi saptanmigtir. Odun
doku-Mn igerigi ile tiriin yiikii arasinda istatistiksel
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olarak Onemli bir regresyonun olmadigi tespit
edilmistir (p=0.0559) (Sekil 8). Baz1 calismalarda
(Giindesli ve ark., 2021) iirlin yiikiiniin artmasi
yaprak-Mn igerigini arttirirken, bazilarinda (Blanco
ve ark., 1995; Atay, 2016) durum tam tersi
olmustur. Diger ¢alismalar (Anthony ve ark., 2019;
Sidhu ve ark., 2022), iiriin yiikiiniin yaprak-Mn
icerigi tlzerindeki etkisinin Onemsiz oldugunu
bulmustur. Meyvenin varligi stomalar1 agarak
fotosentezi ve dolayisiyla solunumu tetiklemektedir
(Silber ve ark., 2013). Sonug olarak, mevcut bahge
sartlarinda iiriin ytikii arttik¢a, topraktan yapraklara
ksilemle taginan Mn miktar1 artmig olabilir.

Yaprak-Cu= 3.50Y + 10.8
Odun-Cu = 12.90Y + 284 R

0.0591 p=0.3319
0.1331 p=0.1362
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Sekil 7. Uriin yiikiiniin Royal Gala/M.9 elmasinda Cu (bakir)
beslenmesi iizerine etkisi. Yesil yatay cizgi elma yapraklarinda
bulunan besin elementinin normal {ist sinirni, kirmizi yatay
¢izgi ise normal alt sinirini gostermektedir.

Figure 7. Effect of crop load on Cu (copper) nutrition in Royal
Gala/M.9 apple. The green horizontal line represents the normal
upper limit of the nutrient in apple leaves, and the red horizontal
line represents the lower normal limit.

Yaprak-Zn degerlerine ait egilim ¢izgisinin yataya
yakin bir seyir izledigi goriilmiistiir. Buna karsin
yaprak-Zn igerigi ile triin yikii arasindaki
regresyon istatistiksel olarak 6nemsiz bulunmustur
(p=0.8795). Deneme agaglarinin hemen hepsinde
yaprak-Zn degerleri referans normal alt sinirininin
(15 mg/kg) altinda degerler almigtir. Odun doku-Zn
degerlerine ait egilim ¢izgisinin pozitif yonlii bir
seyir izledigi saptanmistir. Odun doku-Zn igerigi ile
iirlin ylikli arasinda istatistiksel olarak 6nemli bir
regresyonun olmadig tespit edilmistir (p=0.3970)
(Sekil 9). Uriin yiikiiniin yaprak-Zn igerigi
iizerindeki etkisi genellikle énemsiz bulunmustur
(Blanco ve ark., 1995; Anthony ve ark., 2019). Zn,
floemde hareketliligi degisken olan bir besin
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elementidir ve bitki Zn agisindan zenginse bu
elementin floemdeki hareketliligi daha yiiksek
olabilmektedir (Etesami ve Jeong, 2020).

Yaprak-B degerlerine ait egilim ¢izgisinin negatif
yonlii bir seyir izledigi goriilmiistiir. Buna karsin
yaprak-B igerigi ile {iriin yiikii arasindaki regresyonun
6nemsiz oldugu saptanmigtir (p=0.3251).

Yaprak-Mn= 18.40Y +22.9 R?=04527 p=0.0022*
Odun-Mn =-5.00Y +17.5 R?2=0.2103 p=0.0559
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Sekil 8. Uriin yiikiiniin Royal Gala/M.9 elmasimnda Mn (manganez)
beslenmesi lizerine etkisi. Yesil yatay ¢izgi elma yapraklarinda
bulunan besin elementinin normal {ist siirni, kirmizi yatay ¢izgi
ise normal alt simirmi gostermektedir. *:Regresyon %5 dnem
seviyesinde istatistiksel olarak 6nemlidir.

Figure 8. Effect of crop load on Mn (manganese) nutrition in
Royal Gala/M.9 apple. The green horizontal line represents the
normal upper limit of the nutrient in apple leaves, and the red
horizontal line represents the lower normal limit. *:
The regression is significant at P<0.05

Deneme  agaclarinin  yaprak-B  igeriklerinin
genellikle referans normal alt sinir (20 mg/kg) ve list
smir (60 mg/kg) degerleri arasinda oldugu
belirlenmistir. Odun doku-B degerlerine ait egilim
cizgisinin yataya yakin negatif yonlii bir seyir
izledigi saptanmistir. Odun doku-B igerigi ile tiriin
ylikii arasinda istatistiksel olarak Onemli bir
regresyonun olmadigi tespit edilmistir (p=0.6911)
(Sekil 10). Elmalarda iiriin yiikiiniin yaprak-B
icerigine onemli etkiler yapmadig tespit edilmistir
(Sidhu ve ark., 2022). B pek cok tiirde floemde
hareketsiz yani floemde tasginmayan bir elementtir
(Mousavi ve Motesharezadeh, 2020). Buna karsin
Malus cinsinde bor floemde taginabilmektedir
(Brown ve Hu, 1998). Bu durumda triin yiki
arttik¢a suyla yani ksilem yoluyla yapraklara gelen
borun, floem yoluyla meyvelere tasindig
sOylenebilir. Bununla birlikte rekabetin potasyum
kadar yiiksek olmadig1 anlasilmaktadir. Yaprak ve
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odun dokularinda N (Sekil 11a), P (Sekil 11b), K
(Sekil 11c), Ca (Sekil 11d), Fe (Sekil 11e), Cu
(Sekil 111), Mn (Sekil 11g), Zn (Sekil 11h) ve B
(Sekil 11i) igerikleri arasindaki korelasyonlar
incelendiginde, sadece Ca icin istatistiksel olarak
o6nemli (p=0.0202) pozitif (korelasyon=0.5418) bir
iliski saptanmustir.

Yaprak-Zn= 2.250Y + 7.0 R2=0.0192 p=0.5836
Odun-Zn =2470Y +241 R?=00451 p=0.3970
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Sekil 9. Uriin yiikiiniin Royal Gala/M.9 elmasinda Zn (ginko)
beslenmesi iizerine etkisi. Yesil yatay ¢izgi elma yapraklarinda
bulunan besin elementinin normal {ist siirini, kirmizi yatay
¢izgi ise normal alt siirin1 géstermektedir.

Figure 9. Effect of crop load on Zn (zinc) nutrition in Royal
Gala/M.9 apple. The green horizontal line represents the normal
upper limit of the nutrient in apple leaves, and the red horizontal
line represents the lower normal limit.

Yaprak-B = -5.520Y +28.59 R2=0.0605 p =0.3251
Odun-B -1.700Y +23.58 R2=0.0102 p=0.6911
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Sekil 10. Uriin yiikiiniin Royal Gala/M.9 elmasinda B (bor)
beslenmesi iizerine etkisi. Yesil yatay ¢izgi elma yapraklarinda
bulunan besin elementinin normal iist sinirini, kirmizi yatay
¢izgi ise normal alt sinirin1 gostermektedir. Figure 10. Effect of
crop load on B (boron) nutrition in Royal Gala/M.9 apple. The
green horizontal line represents the normal upper limit of the
nutrient in apple leaves, and the red horizontal line represents
the lower normal limit.



Kokler tarafindan absorbe edilen Ca’nin ksilem
kanalhiyla yapraklara gonderildigi ve floemde
nispeten harekesiz oldugu i¢in, kdk, meyve ya da
gbovde gibi organlara taginmadan meyve dallarinda
da kaldig1 anlagilmaktadir. Dormant donem oncesi
Ca disindaki diger besin elementlerinin basta yash
kokler olmak iizere diger organlara transfer edilmis
olmasi muhtemeldir. Kokler, ilkbaharda siirgiin ve
koklerin sezon bagindaki gelisimini destekleyen
karbonhidratlar, diger besinler ve su i¢in depolama

¢=-0.0890
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organlart olarak hizmet etmektedir (Ibacache ve
ark., 2020).

Bates ve ark. (2002), sezon baglangicinda asmalarda
depolanan nisastanin %84'iinii ve azotun %75'ni
olusturan karbonhidrat ve besinlerin ana depolama
organinin kokleri oldugunu bulmuslardir.
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Sekil 11. Yaprak ve odun doku besin icerigi arasindaki korelasyon. (a) N: azot, (b) P: fosfor, (c) K: potasyum, (d) Ca: kalsiyum,
(e) Fe: demir, (f) Cu: bakir, (g) Mn: manganez, (h) Zn: ¢inko ve (i) B: bor. Korelasyon %35 6nem seviyesinde istatistiksel olarak

onemlidir (*) yada dnemsizdir ().

Figure 11. Correlation between leaf and wood nutrient concentration. (a) N: nitrogen, (b) P: phosphorus, (c) K: potassium, (d) Ca:
calcium, (e) Fe: iron, (f) Cu: copper, (g) Mn: manganese, (h) Zn: zinc, and (i) B: boron. Correlation is significant (*) or non

significant (x) at P<0.05.
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SONUC

Burdur sartlarinda organik sirke iiretimine odakli
stk dikim ticari bir elma bahgesinde yiiriitiilen bu
calismada 18 farkli {irtin yiikii test edilmistir.
Deneme agaclarinin tamaminda normal alt sinirin
altinda K, Ca ve Zn degerleri tespit edilmistir. Bu
durumda deneme bahgesi kosullarinda en azindan
K, Ca ve Zn elementleri icin dengesiz bir bitki
besleme programinin varligindan s6z edilebilir.
Calismada {irlin yiikii arttikga yaprak-K igeriginin
o6nemli derecede azaldigi, buna karsin yaprak-Ca ve
yaprak-Mn igeriklerinin arttig1 tespit edilmistir.
Yaprak ve odun dokularinda bulunan Ca’nin pozitif
bir korelasyon (0.5418) gosterdigi belirlenmistir.
Uriin yiikiiniin aga¢ beslenmesi {izerine olan
etkilerinin daha net olarak anlasilabilmesi igin farkli
iriin ylikiine sahip agaglarda terleme ve topraktan
govdeye su akisina neden olan faktorlerin
arastirilmasinda fayda olacagi disiinilmektedir.
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ABSTRACT: In this study, an answer has been sought to the question of whether a partial or a full transition into
using certified organic fertilizer usage is economical for the farmers or not. In this context, the findings of a field work which
were collected by face-to-face interviews with 140 farmers in Menderes district of 1zmir province in Tiirkiye were analysed. Of
the 140 farmers interviewed; 50 of them were certified organic fertilizer users and 90 of them were non-users. In order to
compare the partial economic impact of producing foods using certified organic fertilizers to relying solely on inorganic
fertilizers, partial budget analysis method has been utilized. In the analysis which was made about mandarin in open-area and
cucumber in greenhouse, if the farmers who use only inorganic fertilizers in production adopt a certified organic fertilizer +
farmyard manure + inorganic fertilizer combination, the economic effect of this change would be positive. According to the
partial budget analysis, in the case of such change; mandarin producers can gain a significant profit (+) US$6690.71 ha?, and
cucumber producers can gain a significant profit (+) US$11822.96 ha*. These results prove that the most profitable option for
the farmers is the combined fertilizer application including certified organic fertilizer.

Keywords: Organic fertilizer, certified organic fertilizer, farmers, economic effect, economic analysis.

Sertifikali Organik Giibre Kullaniminin Ekonomik Etkisi: Izmir 1li Menderes Ilcesi Ornegi

OZ: Bu ¢alismada esas olarak sertifikali organik giibre kullanimimin ¢ifigiler agisindan ekonomik olup olmadigt
sorusuna yanit aranmistir. Bu sorunun yamiti agik alanda ve ortii altinda gerceklestirilen tarimsal iiretim kosullarinda
verilmistir. Bu kapsamda Tiirkiye'de Izmir’in Menderes ilcesinde 140 cifici ile yiiz yiize gerceklestirilen bir saha ¢alismasinin
bulgulari analiz edilmistir. Gériisme yapilan 140 ¢iftcinin 50 sini  sertifikali organik giibre kullananlar, 90’1 ise
kullanmayanlar olusturmaktadir. Sertifikali organik giibre kullaniminin isletmeler iizerindeki ekonomik etkisi analiz edilirken
kasmi biitceleme analizi kullanilmistir. A¢ik alanda mandalina, ortii altinda ise hiyar iizerinde yapilan incelemede, iiretimde
sadece inorganik giibre kullanan c¢ificiler sertifikali organik giibre+ciftlik giibresi+inorganik giibre interaksiyonunu uygulamaya
baslamalar: durumunda bu degisikligin ekonomik etkisi pozitif ¢tkmaktadir. Kismi biitceleme analizine gore, mandalina iiretimi
yapan cificiler boyle bir degisiklige gitmeleri durumunda birim alan basma (+)US$669,07 dat, hiyar iiretimi yapan ¢ificiler ise
birim alan basina (+)US$1.182,29 da! gibi dnemli sayilabilecek diizeyde kar elde etmektedir. Bu sonuglar, giibre uygulamalart
agisindan ciftciler icin en karli secenegin sertifikali ticari organik giibrenin de i¢inde oldugu karma giibre uygulamasi oldugunu
ortaya koymaktadir.

Anahtar Kelimeler: Organik giibre, sertifikali organik giibre, ¢iftciler, ekonomik etki, ekonomik analiz.
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INTRODUCTION

The global demand for nitrogen, phosphorus and
potassium for fertilizer use was estimated to be
191.98 million tonnes in 2019. It is expected to
reach 200.92 million tonnes by the end of 2022
(FAO, 2019). The global market for chemical
fertilizers reached a value of nearly $104.9 billion
in 2018 and it is expected to grow at a compound
annual growth rate (CAGR) of +3.7% to nearly
$121.3 billion by 2022 (Anonymous, 2021a). In
the report entitled “Chemical Fertilizers Global
Market Opportunities and Strategies to 2022” it
was revealed that growth of global chemical
fertilizer demand stemmed from growth in
emerging markets, government support, a low
interest environment, government subsidies and
intensive farming techniques. In the same report,
some factors that negatively affect the demand for
chemical fertilizers were also mentioned. These
factors were interpreted as safety regulations,
erratic rainfall, overcapacity in food production,
and rising prices for natural gas.

The harmful effects on the soil and the
environment are the leading factors that negatively
affect the demand for chemical fertilizers. There
are several studies that draw attention to this point.
Chen (2006) and Han (2016) emphasised that the
use of excess fertilizer could result in a number of
problems, such as nutrient loss, surface water and
groundwater contamination, soil acidification or
basification, reductions in useful microbial
communities, and increased sensitivity to harmful
insects. According to Rahman and Zhang (2018),
farmers used chemical fertilizers more often to
increase their yields due to subsidized prices.
According to these authors, excessive use of
chemical fertilizers caused significant environmental
degradation. Buckler (2018) pointed out that
because the damage caused by chemical fertilizers
is often long-term and cumulative, it may be wiser
to consider alternative and sustainable methods for
fertilizing the soil. Bilge and Artukoglu (2019)
emphasized that unconscious use of fertilizers by
farmers causes an increase in the amount of
chemical fertilizers used. According to the authors,
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unconscious use of fertilizers leads to a decrease in
plant nutrients in the soil.

Considering the points pointed out by the authors,
it is important to review alternative and sustainable
methods in fertilizing the soil. At this point,
organic fertilizers can be seen as a good option.
FAO (2021) reported that over time, soils treated
only with synthetic chemical fertilizers lost organic
matter and the living organisms that help to build a
quality soil. For this reason, FAO drew attention to
the importance of using organic fertilizers.
According to the FAOQ, using organic fertilizers has
a positive impact on water pollution, soil erosion
and fertility. According to the OECD's definition,
organic fertilizers are fertilizers derived from
animal products and plant residues containing
sufficient nitrogen (OECD, 2022). FAO reports
that organic fertilizers include (green) manure,
slurry, worm castings, peat, seaweed, humic acid,
guano, sewage sludge, compost, blood meal, bone
meal (FAO, 2021).

The European Consortium of the Organic-Based
Fertilizer Industry (ECOFI) remarks that organic-
based fertilizers include three specific product
categories: organic fertilizers, organo-mineral
fertilizers and organic soil improvers. ECOFI has
defined organic fertilizers as a fertilizer whose
main function is to provide nutrients under organic
forms from organic materials of plant and/or
animal origin. According to ECOFI, organo-
mineral fertilizers are complex fertilizers obtained
by industrial co-formulation of one or more
inorganic fertilizers with one or more organic
fertilizers and/or organic soil improvers into solid
forms (with the exception of dry mixes) or liquids.
Organic soil improver is defined as a soil improver
containing carbonaceous materials of plant and/or
animal origin, whose main function is to maintain
or increase the soil organic matter content (ECOFI,
2021).

According to a recent market report published by
Future Market Insights (FMI), the global market
for organic fertilizers has witnessed a steady
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growth in the recent past owing to government
support and favourable perception among farmers
and end-users. FMI has put forward that owing to
the eco-friendly nature of organic fertilizers,
governments in many countries have subsidised the
prices; making it easier for farmers to use it.
According to FMI, the other factors fuelling the
growth of organic fertilizer market are
revolutionizing  farming  practices,  heavy
investments in R&D and rising demand for food
security (FMI, 2020). The organic fertilizers
market was estimated to be valued at USD 6.30
billion in 2017 and was projected to reach USD
11.16 billion by 2022, at a CAGR of 12.08%
during the forecast period (Anonymous, 2021b).

Despite the growth in global organic fertilizer
market, high costs and constant reliance on the
inorganic fertilizers for cultivation has been
restraining the growth of organic fertilizer market
(FMI, 2020). Especially, it is predicted that the
high cost perception of farmers negatively affects
organic fertilizer demand. Most farmers using
chemical fertilizers focus on the price of organic
fertilizers. Many farmers do not prefer organic
fertilizer use in agricultural production due to the
higher price tag of certified commercial organic
fertilizers. This price perception of the farmers has
a limiting effect on the adoption of organic
fertilizers. It is known that certified commercial
organic fertilizers are sold at higher prices
compared to chemical fertilizers. However, the
price factor on its own is not enough warrant a
decision on the integration organic fertilizers.

In order to extend the usage of organic fertilizers -
including certified organic fertilizers- and to ensure
the usage of these fertilizers by more farmers, the
economic effect of organic fertilizers should be
better explained. There are some studies examining
the economic impact of the use of organic
fertilizers in agricultural production. However, it
was found that a significant part of these studies
focused on other organic fertilizers (farmyard
manure, compost, etc.), excluding certified
commercial organic fertilizers. Accordingly, it is
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thought that this study will fill the gap in literature.
In previous studies, the positive economic effects
of the use of organic fertilizers in agricultural
production were mentioned (Alimi et al., 2006;
Soomro et al., 2013; Gebremedhin and Tesfay,
2015; Henderson et al., 2016; Sekumade, 2017,
Martey, 2018; Jjagwe et al., 2020). Alimi et al.
(2006) determined that the change from no
fertilizer technology to commercial organic
fertilizer technology in vegetable production was
profitable. Soomro et al. (2013) stated that partial
economic analysis showed higher revenue and net
returns through integration of organic and
inorganic nutrient sources. Gebremedhin and
Tesfay (2015) pointed out that integrated use of
farmyard manure (FYM) and chemical fertilizers
on rice production was the best alternative.
Henderson et al. (2016) showed that using a mix of
organic and inorganic fertilizers in vegetable
production was the most profitable approach.
Sekumade (2017) revealed that small-holders
maize farmers who use organic fertilizers were
more profitable than those who use inorganic
fertilizers. Martey (2018) found that despite higher
variable cost for adopters, the net returns per
hectare were comparatively higher by 90% for
organic fertilizer adoption. Jjagwe et al. (2020)
indicated that vermicomposting was the most
economically viable manure treatment method due
to low operating costs and higher returns on
investment.

In this study, an answer has been sought to the
guestion of whether certified organic fertilizer
usage is economical for the farmers or not. In order
to find an answer to this question, Turkish fertilizer
market example, which is one of the markets
where the demand for certified organic fertilizers
increased gradually, was examined. In this context
the findings of a fieldwork done face to face with
140 farmers in Menderes district of 1zmir province
in Turkey has been analysed. As mentioned above,
the organic fertilizer market has expanded in
Turkey over the recent years. It is possible to infer
this development from the statistics. When
Turkey’s  5-year period organic fertilizer
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consumption between the years 2014-2018 is
observed, it is seen that the consumption has
increased approximately 148%. While organic
fertilizer consumption was 190879 tons in 2014, it
has increased to 474088 tons in 2018. Following
the certified organic fertilizers in sales volume in
Turkey, is organomineral fertilizers, which include
both organic and inorganic substances. While
organomineral fertilizer consumption was 126741
tons in 2014, it has increased to 187758 tons in
2018. When Turkey’s 5-year period organomineral
fertilizer consumption between 2014-2018 is
analysed, it is seen that the consumption has
increased approximately 48% (MAF, 2020).

Another reason that makes this study important is
that the answer to the research question is
presented for two different cultivation systems. For
this reason, mandarin cultivation in the open field
and cucumber in greenhouse production systems
have both been analysed as examples.

MATERIALS AND METHODS
Data collection

The main data source for this study is based on
primary data. The primary data was collected from
the original qualified data which was obtained
from farmers by conducting face-to-face
interviews. Due to intense level of agricultural
activity and the high rate of fertilizer usage, I1zmir
was chosen as the city in which to conduct the
research. Izmir is located on the Aegean Coast in
the west of Turkey and is the third largest city of
Turkey. When deciding the location that the study
will carry out, districts with the highest rate of
fertilizer usage in Izmir have been considered. In
this context, Menderes district is found suitable as
the location that the study will carry out. In
addition to vineyards and open field vegetable
production areas, Menderes also houses the
majority of citrus and greenhouse farming in Izmir.
The variety of agricultural production practices
along with the relative scale of these practices were
deciding factors behind this district to be chosen as
the study location.
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As there is an absence of readily-accessible official
data base related to certified organic fertilizer use
in agricultural farms, the number of farmers
interviewed were determined by the judgement
(purposive) sampling. In light of this, considering
the possibility of certified organic fertilizer user
agricultural farms were low in number, 50 farmer
interviews were planned. Snowball sampling, one
of the purposive sampling methods (hon-
probability sampling), were used to detect certified
organic fertilizer user farmers.

Also, in this study, it has been aimed to measure
the certified organic fertilizer usage tendencies of
farmers who do not use certified organic fertilizers.
With this purpose, traditional (conventional)
farmers who did not use certified organic fertilizer
were also interviewed. While interviewing non-
user farmers, it was ensured that they were in the
same area, sharing similarities with those who use
certified organic fertilizer. Again, the number of
farmers interviewed were determined by the
judgement (purposive) sampling. Considering the
fact that agricultural farms that do not use certified
organic fertilizers are more than those that use
them, 100 farmers were planned to be interviewed.
In the field study, a survey was conducted with 100
farmers and 10 of the surveys were not evaluated
because of insufficient data. The survey study was
carried out between December 2016 and December
2017. When valid surveys were taken into account
for the analysis of the survey data, 140 farmers
were interviewed in 19 villages in the Menderes
district of Izmir province. The survey participants
were invited to take part in a research study about
economic effects of certified organic fertilizer
usage. They were first fully informed as to the
intent and purpose of the study. They were asked
for their consent to participate in this study. The
consent procedure been carried out face-to-face.

Statistical analysis

In general, average and percentage calculations
have been used in the evaluation of data. Some
statistical analysis has been made in order to test
whether there is a difference between certified
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organic fertilizer user and non-user farms in terms
of analysed variables. Based on the normal
distribution test made with Kolmogorov-Smirnov
test in continuous variables, t-test (independent
two samples t-test) for variables that show normal
distribution, Mann-Whitney U test for the ones that
does not show has been used. To determine
whether the groups using or not using certified
organic fertilizers differ according to the
classification criteria obtained by counting, Chi
Square independence test was used.

Determining economic effects of certified
organic fertilizer usage

While the economic effect of certified organic
fertilizer usage was being analysed, partial budget
analysis has been used. Partial budget analysis has
been employed in order to determine the bottom-
line impact that emerges when farmers choose
different alternatives instead of using inorganic
(chemical) fertilizers. Those alternatives are; those
who use certified organic fertilizers together with
inorganic fertilizers, and those who use certified
organic fertilizers, farmyard manure and inorganic
fertilizers together. Partial budget analysis could
not be carried out for the farmers who exclusively
use certified organic fertilizers. The reason for this
is because 94% of farm owners who use certified
commercial organic fertilizers use certified
commercial organic fertilizers combined with
inorganic (chemical) fertilizers. In addition, the
fact that the number of farms that solely use
certified organic fertilizers as opposed to other
fertilizers in the agricultural production is 1, does
not allow such analysis due to the insufficient data.

Tigner (2018) states that a partial budget helps
farm owners evaluate the financial effect of
incremental changes. In partial budgeting, only the
income and costs required by the proposed partial
change are taken into calculation. Incomes and
costs or enterprises that are not affected by the
partial changes are left out of the calculation, for
comparison purposes. In other words, the income
and costs outside the scope of the proposed partial
change are disregarded. The marginal change that
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is expected in the farm owner’s business income is
limited to gains and costs attached to employing
the new fertilization regimen. In partial budget
analysis, on one side of the calculation; additional
income and the reduction in costs due to
operational changes is calculated, on other side; the
expected increases in costs, due to these
modifications are determined. The difference
between these two values give the net benefit
(Aras, 1988). According to Tigner (2018), the
positive net benefit indicates that farm income will
increase due to the proposed changes, while a
negative net indicates the change will reduce farm
income. Soha (2014) emphasizes that if the
proposed change has a positive net effect, the
change would be considered superior to the current
method and would be considered for adoption.

The related costs used in the partial budget analysis
are variable costs resulting from alternative
applications. Variable costs in fertilizer applications
include fertilizer costs, fertilization labour costs
(transportation of fertilizer and application of the
fertilizer) and machinery costs (the fuel used
between the transportation of fertilizer and
application of the fertilizer). The income used in
the partial budget analysis, however, has been
calculated by the multiplication of the yield
amount obtained per unit area (hectare) with the
unit price of the related product.

RESULTS AND DISCUSSION
Socio-economic characteristics of respondents

In this section, socio-economic characteristics of
the farmers who use and do not use certified
organic fertilizers have been presented. When the
gender of the farmers who use and do not use
certified organic fertilizers analysed, it is seen that
in both groups 96% of farmers are male. When the
level of education of the interviewed farmers have
been analysed, level of education of the farmers
who use certified organic fertilizers are observed to
be higher. In fact, while 62% of the farmers who
do not use certified organic fertilizers are primary
school graduates, this rate has been detected as
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32% in farmers who use certified organic
fertilizers. The ratio of the high school and
university graduate farmers are 32% for farmers
who use certified organic fertilizers while it is
approximately 24% for farmers who do not use
certified organic fertilizers.

It has also been detected that farmers who use
certified organic fertilizers are younger than non-
user farmers. When an analysis made based on age
groups, the ratio of the farmers who are older than
54 years old is 32% for farmers who use certified
organic fertilizers, while it is 63% for non-users.
While the average age of certified organic fertilizer
user farmers is 48, it is approximately 57 for non-
users. It has been detected that farmers who do not
use certified organic fertilizers have more farming
experience than those who do. While the average
experience duration of certified organic fertilizer
user farmers is approximately 29 years, it is 38
years for non-users.

The average household size of the interviewed
farmers in general is 3.97 person; while this size is
3.80 person for farmers who use certified organic
fertilizers, and 4.07 person for those who do not
use. Based on the analysis in terms of annual
household income, it is seen that farmers who use
certified organic fertilizers earn higher income than
those who do not use. The ratio of farmers who
earn more than TRY50000 (US$13774.10)
annually is 40% for certified organic fertilizer
users while it is 20% for non-users.

Farm characteristics of respondents

In this section, information about the agricultural
characteristics of the farms who use and do not use
certified organic fertilizers has been gathered. In
this context, farmland sizes, farmland tenure form,
types of agricultural activities, applied farming
systems and cultivation systems of the farms have
been analysed. Agricultural characteristics related
to the analysed farms has been shown in Table 1.

Table 1. Farm characteristics of users and non-users of certified organic fertilizers.
Cizelge 1. Sertifikali organik giibre kullanan ve kullanmayanlarin tarimsal isletme &zellikleri.

Variables Users (%) Non-Users (%) All (%) Ch\'/'asﬁiare P-value
Farm size (hectares)

<2 32.00 35.56 34.29 .185 912
2.1-5 38.00 35.56 36.43

>5 30.00 28.88 29.28

Average farm size (ha) 6.53 5.43 5.82

Land tenure

Full owner 50.00 70.00 62.86 5.761 .056***
Part owner 34.00 22.22 26.43

Full tenant 16.00 7.78 10.71

Types of agricultural activities

Crop farming 82.00 71.11 75.00 2.034 .362
Livestock farming 2.00 3.33 2.86

Mixed crop and livestock farming 16.00 25.56 22.14

Farming systems

Conventional farming 68.00 82.22 77.14 9.754 .021**
Organic farming 4.00 - 1.43

Good agricultural practices (gap) 20.00 6.67 11.43

Conventional and good agricultural 8.00 11.11 10.00

practices

Cultivation systems

Open-field 54.00 82.22 72.14 15.294 .000*
Greenhouse 26.00 5.56 12.86

Open-field and greenhouse 20.00 12.22 15.00

*,**and *** denote significance at the 1%, 5% and 10% levels respectively.
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Upon evaluating farms in terms of their farmland
sizes, it is seen that farms using certified organic
fertilizers have large farmlands than non-users.
While approximate farmland size is 6.5 hectares in
certified organic fertilizer user farms, it is 5.4
hectares for non-users. When farms have been
analysed in terms of farmland size groups, a
statistically significant difference between certified
organic fertilizer user and non-users was not found.

When farmland tenure types of certified organic
fertilizer user and non-user farmers have been
analysed, it is seen that farmers usually do farming
in their own land. The ratio of full owner farmers
using certified organic fertilizer is 50% while it is
70% for non-users. When farms have been
analysed based on land tenure types, a statistically
significant difference was determined between
certified organic fertilizer users and non-users. In
fact, it is seen that in certified organic fertilizer
user farms, full tenant lands are more common.

When farms have been analysed in terms of types
of agricultural activities, mainly crop farming is
seen. The ratio of certified organic fertilizer user
farmers who do only crop farming (82%) is more
than non-users (71%). On the other hand, the ratio
of farmers who do crop and livestock farming
together was higher in those who did not use
certified organic fertilizers (25.56%) than those
who used it (16%). In addition, in terms of types of
agricultural activities, a statistically significant
difference between certified organic fertilizer user
and non-users was not found.

When farms have been analysed based on farming
systems, conventional farming systems are seen to
be more common. In addition, in terms of applied
farming systems, a statistically significant difference
was determined between certified organic fertilizer
users and non-users. The ratio of certified organic
fertilizer user farmers who apply only conventional
farming systems is 68% while it is 82.22% in non-
users. It is seen that in certified organic fertilizer
user farms, sustainable farming systems such as
organic farming and good agricultural practices are
applied more. While the ratio of certified organic
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fertilizer user farmers who do their agricultural
production only with good agricultural practices is
20%, it is 6.67% for non-users. Organic agricultural
practices are carried-out by certified organic
fertilizer user farmers. However, the number of
farms which do organic farming is very low.

When farms have been analysed in terms of
cultivation systems, it is seen that open-field
cultivation is common. However, in terms of
cultivation systems, a statistically significant
difference between certified organic fertilizer user
and non-users was found. The ratio of farm owners
who only perform open-field cultivation is 54% in
certified organic fertilizer users, whereas it is 82.22%
in non-users. Also, the ratio of farmers who do
greenhouse cultivation is higher in certified organic
fertilizer user farms. While 26% of the certified
organic fertilizer user farmers do only greenhouse
cultivation, in non-users this rate is at a very low
level of %5.56. In addition to this, there are also
farmers who do both open-field and greenhouse
farming. While 20% of the certified organic fertilizer
user farmers do both open-field and greenhouse
farming, this ratio is 12.22% in non-users.

It is seen that in the conventional open-field
cultivation systems, majority of the certified organic
fertilizer user farmers do mandarin production. Most
commonly produced products after mandarin are;
olive, corn and wheat. It has been detected that
mandarin cultivation is common amongst the farmer
owners who also employ good agricultural practices
along with certified organic fertilizers use. Products
of farmers doing conventional open-field cultivation
are mainly; grape, olive, mandarin, corn and wheat.
Major crops that these farmers cultivate while
adopting good agricultural practices are grapes and
mandarin.

In conventional greenhouse farming, it is seen that
both certified organic fertilizer users and non-user
farmers do vegetable and flower production. It has
been determined that mainly vegetable farming is
carried-out in farms where certified organic
fertilizers are used in conventional greenhouse
settings. In vegetable production, especially,
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cucumber production was common. In addition,
there are also farms observed in this study which
cultivate other vegetables such as: lettuce, pepper,
eggplant, tomato, and mixed vegetables. Agricultural
products produced wunder good agricultural
practises in greenhouses are seen exclusively to be
vegetables, as cucumber and mixed vegetable
production is common here.

When greenhouse production patterns of farms in
which certified organic fertilizers are not used has
been analysed, vegetable-based production emerges
again. Especially, cucumber, lettuce, and pepper
crops are commonly seen to be cultivated. In
addition to this, the number of farmers who do
greenhouse production with good agricultural
practices are very low. It has been detected that
these crops cultivated with good agricultural
practices are cucumber and lettuce.

Fertilizer use in certified commercial
organic fertilizer using farms

It was detected that farmers who use certified
commercial organic fertilizers have been using
certified organic fertilizers in their agricultural
production approximately for 84 months, in other
words, for 7 years. The ratio of lands where
certified organic fertilizers was used within the
total farmland varies between 8.16% and 100%,
and on average it is around 75%.

47 (94%) of the 50 farmers who use certified
commercial organic fertilizers use certified organic
fertilizers with chemical fertilizers. While there are
2 farmers who use certified organic fertilizers with
other organic fertilizers, there is only 1 farmer who
uses only certified organic fertilizers in production.
The most frequent used organic fertilizers that
farmers use after certified organic fertilizers are
sheep and goat, and cattle originated farmyard
manures. Compost and green manure application
as an organic fertilizer of these farmers are quite
few. As mentioned above, a very large portion,
94% of the interviewed farmers, use certified
commercial organic fertilizers in combination with
chemical (inorganic) fertilizers. The three most
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used chemical fertilizers according to the
frequency of use by the aforesaid farmers are in the
order of; urea (46%), potassium sulphate (50%)
and ammonium sulphate (21%).

When certified commercial organic fertilizers have
been analysed in terms of frequency of use, it is
seen that the most frequently used -certified
commercial organic fertilizer by the farmers is
humic acid. This is followed by in the order of;
moss/algae-based fertilizer, plant originated liquid
fertilizer and solid farmyard manure. From these
fertilizers; moss/algae-based fertilizers are used
occasionally, plant originated liquid fertilizers and
solid farmyard manures are, however, used in a
level between occasionally and rarely. On the other
hand, microbial fertilizers are used rarely. It is seen
that worm castings, which has become quite
popular in the recent years, however, is not
preferred by farmers on a large scale (Table 2).

Table 2. Application frequencies of various certified
organic fertilizers in the farms using certified organic
fertilizers.

Cizelge 2. Sertifikali organik giibre kullanan isletmelerde
cesitli sertifikali organik giibrelerin uygulama sikliklari.

Certified commercial organic x SD.
fertilizers.

Humic acid 4.02 1.5683
Moss/algae-based fertilizers 2.92 1.7825
Plant originated liquid fertilizer 2.40 1.7143
Solid farmyard manure 2.22 1.7413
Microbial fertilizers 1.90 1.2689
Liquid worm castings 1.38 1.0280
Plant originated solid fertilizer 1.36 1.1205
Bat guano 1.24 0.8787
Fish waste fertilizer 1.18 0.5654
Solid worm castings 1.16 0.4677
Liquid farmyard manure 1.13 0.6400
Bone meal 1.04 0.2857
Blood meal 1.00 0.0000

' mean score of likert scale by usage frequency (1: never-5:
always); SD: standard deviation

Primary agricultural crops where certified organic
fertilizers were used in agricultural production are
mandarin and cucumber. Correspondingly, 44% of
the farmers who use certified organic fertilizers
produce mandarin while 24% of them use them in
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cucumber production. Rest of the farmers
generally apply certified organic fertilizer to the
crops in vegetable category. Also, there are
farmers who use certified organic fertilizers in
specific or mixed flower production.

Economic Effect of Certified Organic
Fertilizer Use on Farms

In this section, the economic effect of certified
organic fertilizer usage on the analysed farms have
been presented. While the economic effect of

certified organic fertilizer usage on farms was
being analysed, partial budget analysis was used.
Preceding the partial budget analysis, net benefit
analysis was made in different use interactions of
control, inorganic and certified organic fertilizer
use for both mandarin and cucumber production.
As part of the net benefit analysis, gross
production value (gross benefit) and variable costs
of fertilization per unit area (hectare) were
calculated (Table 3 and 4).

Tablo 3. Net benefit analysis of mandarin production under different fertilizer treatments.
Cizelge 3. Farkl giibre uygulamalarinda mandalina iiretiminin net fayda analizi.

Income and cost items Treatments*

C IF COF + IF COF + FYM + IF
Gross Benefit
1.Average yield (kg ha) 31941.00 66992.90 49981.00 106303.00
2.Average farmgate price (TRY kg?) 0.59 0.59 0.73 0.66
3.Gross production value (TRY ha) 18845.19 39525.81 36486.13 70159.98
Variable costs of fertilizer treatments
4. Fertilizer costs (TRY ha'l) - 3699.20 19749.70 8794.60
5. Labour costs for fertilizer application (TRY ha) - 566.30 932.20 1556.10
6. Machinery costs (TRY ha) - 471.00 738.60 732.70
7) Total variable costs (TRY hal) (4+5+6) - 4736.50 21420.50 11083.40
Net Benefit
8) Net Return (TRY haa) (3-7) 18845.19 34789.31 15065.63 59076.58

*Treatments: C: control (no fertilizer); IF: inorganic (chemical) fertilizer; COF: certified organic fertilizer; FYM: farmyard manure
Note: The monthly average exchange rate of U.S. dollar to Turkish lira from December 2016 to December 2017 was US$1 =

TRY3.63 (CBRT, 2019); ha* : per hectare

Table 4. Net benefit analysis of cucumber production under different fertilizer treatments.
Cizelge 4. Farkli giibre uygulamalari altinda hiyar {iretiminin net fayda analizi.

Income and cost items Treatments™

C IF COF+FYM + IF
Gross Benefit
1.Average yield (kg hal) 55937.50 170833.30 202272,70
2.Average farmgate price (TRY kg?) 0.41 0.41 0.41
3.Gross production value (TRY ha') 22934.38 70041.65 82931.81
Variable costs of fertilizer treatments
4. Fertilizer costs (TRY ha') - 43792.50 12762.50
5. Labour costs for fertilizer application (TRY ha) - 1584.90 2236.10
6. Machinery costs (TRY ha) - 1013.50 1365.10
7) Total variable costs (TRY hal) (4+5+6) - 46390.90 16363.70
Net Benefit
8) Net Return (TRY ha?) (3-7) 22934.38 23650.75 66568.11

*Treatments: C: control (no fertilizer); IF: inorganic (chemical) fertilizer; COF: certified organic fertilizer; FYM: farmyard manure
Note: The monthly average exchange rate of U.S. dollar to Turkish lira from December 2016 to December 2017 was US$1 =

TRY3.63 (CBRT, 2019); ha : per hectare
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While gross production value was being
calculated, the yield amount of per unit area was
taken into consideration. When amounts of yield in
mandarin have been analysed according to
different fertilizer applications, it was seen that the
highest amount of vyield was obtained from
certified organic fertilizer + farmyard manure +
inorganic fertilizer combination. In this interaction,
yield was determined as 106303 kg ha? (per
hectare). Yield was about 66993 kg ha™® under
conditions where only inorganic fertilizers were
used while it was 49981 kg ha in certified organic
fertilizer + inorganic fertilizer regimen. In
cucumber cultivation, however, there are also
farmers who do combined fertilizer application as
certified organic fertilizer + farmyard manure +
inorganic fertilizer in addition to farmers who
solely rely on inorganic fertilizers. When yield
amounts of farmers in cucumber production was
analysed, according to different fertilizer
applications, it was seen that the highest amount of
yield was obtained again from certified organic
fertilizer + farmyard manure + inorganic fertilizer
interaction. Feeding this mix of fertilizers, the
yield was determined favourable as 202272.70 kg
ha. On the other hand, yield was about 170833.30
kg ha? under conditions where only inorganic
fertilizers were used. These finding shows that
certified organic fertilizers will give better results
in terms of yield when used in combination with
farmyard manure. The fact that the yield obtained
from certified organic fertilizer + farmyard manure
+ inorganic fertilizer interaction is higher than the
yield obtained under inorganic fertilizer conditions
is highly encouraging for farmers in terms of
transitioning to organic fertilizer applications.

There are some studies that demonstrate the
positive effect of integrated usage of organic and
inorganic fertilizers on yield. Gebremedhin and
Tesfay (2015), on the study pertaining to rice
cultivation, they have evaluated the integration of
farmyard manure with inorganic fertilizers as the
best alternative option. These authors claim that
this integration improves the yield and helps save
part of the costs incurred due to chemical fertilizer
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usage. Soomro et al. (2013), on the study about
sugarcane production, detected that farmers
obtained higher yield by the integration of organic
and inorganic fertilizers. According to the writers,
both organic and inorganic fertilizers, when
applied individually, as opposed to an integrated
use system, productivity was affected negatively.
Demirtag et al. (2012) in their study, analysed the
effects of some plant-based liquid organic
fertilizers, chemical fertilizers and different
combinations of these to fruit yield and quality in
greenhouse tomato cultivation. In the study, it is
stated that chemical + organic fertilizer
applications give the most encouraging results in
terms of tomato’s fruit weight and yield.

When crop prices were analysed in relation to
fertilizing applications, a price difference was
detected only in mandarin. Farmers achieved the
highest price in mandarin with certified organic +
inorganic fertilizer interaction and the average
price was TRY0.73 kg™ (per kilogram) (US$0.20
kg?). Farmers achieved the second highest price in
mandarin with certified organic fertilizer +
farmyard manure + inorganic fertilizer combination.
Farmers achieved TRY0.66 kg™ (US$0.18 kg™?) for
the mandarin they produced in certified organic
fertilizer + farmyard manure + inorganic fertilizer
combination. On the other hand, farmers were seen
to market the mandarin they produced under
inorganic fertilizer condition with the price of
TRY0.59 kg* (US$0.16 kg?). The fact that farmers
who apply certified organic fertilizer interactions
in mandarin get high prices than those who apply
inorganic fertilizers is a result of the fact that these
farmers employ good agricultural practices. As a
matter of fact, it is observed that products
produced are sold at higher prices when good
agricultural practices are exercised. It is seen that
the price is not affected with regards to the
different fertilizer applications in cucumber. The
reason for this is that a vast majority of the farmers
who produce cucumber do conventional farming.
Therefore, no price difference occurred in terms of
fertilizer applications. Farmers who produce
cucumber achieved TRY0.41 kg? (US$0.11 kg™)
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from both inorganic and certified organic fertilizer +
farmyard manure + inorganic fertilizer interactions.

After evaluating various fertilizer application
combinations, the highest gross production value
per unit area in mandarin and cucumber was found
to be attained by the integration of certified organic
fertilizer + farmyard manure + inorganic fertilizers.
Gross production value per unit area was
TRY70159.98 ha-1 (US$19327.82 ha?') in
mandarin and TRY82931.81 ha'! (US$22846.23
ha') for cucumber. On the other hand, under
inorganic  fertilizer conditions lower gross
production value per unit area emerges. These
values are TRY39525.81 ha?! (US$10888.65 ha™)
in mandarin, TRY70041.65 ha! (US$19295.22 ha-
1 in cucumber.

Net benefit gained by fertilizer applications also
depends on variable costs of fertilizer applications,
along with yield. The highest cost factor among the
variable costs is the fertilizer cost, followed by
labour and machinery costs for fertilizer
applications. While the amount of variable costs
per unit area in mandarin is TRY4736.50 ha*
(US$1304.82 ha?') in inorganic fertilizer
application, it is TRY11083.40 ha! (US$3053.28
ha') in certified organic fertilizer + farmyard
manure + inorganic fertilizer interaction. As it
would be understood from these figures, the
amount of variable costs for fertilisation in the unit
area is slightly higher in organic fertilizer +
farmyard manure + inorganic fertilizer interaction
compared to the inorganic fertilizer conditions.
However, it is seen that certified organic fertilizer
+ farmyard manure + inorganic fertilizer
interaction is very advantageous compared to
inorganic fertilizer in terms of gross production
value obtained from the unit area. On the other
hand, it has been revealed that certified organic
fertilizer + inorganic fertilizer interaction is
disadvantageous compared to other fertilizer
applications in terms of both variable costs per unit
area and gross production value.

While the amount of variable costs per unit area in
cucumber is TRY46390.90 ha(US$12779.86 ha)
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in inorganic  fertilizer  application, it is
TRY16363.70 ha' (US$4507.91 ha?) in certified
organic fertilizer + farmyard manure + inorganic
fertilizer interaction. As it would be understood
from the figures, the amount of variable costs for
fertilisation in the unit area is much lower in
certified organic fertilizer + farmyard manure +
inorganic fertilizer combination than in inorganic
fertilizer conditions. In other words, a farmer who
applies certified organic fertilizer + farmyard
manure + inorganic fertilizer interaction achieves
TRY30027.20 (US$8271.96) saving per hectare in
variable cost. In terms of variable costs in fertilizer
applications, a different situation was encountered
in cucumber than in mandarin. In the cucumber,
which is generally produced in greenhouse, it is
seen that the fertilizer costs are quite high in the
case of only inorganic fertilizer application, and on
the other hand, farmers have gained an important
advantage in terms of costs in the case of balanced
certified organic fertilizer + farmyard manure +
inorganic fertilizer interaction usage. These
analyses also show us that variable costs vary
considerably for products of different feature
cultivated in open-field and greenhouse. As a
matter of fact, it has been determined that in the
production of cucumber in greenhouse, more
fertilization costs are made than the mandarin
production in the open-field.

Fertilizer application where farmers get the most
net benefit in both mandarin and cucumber is
certified organic fertilizer + farmyard manure +
inorganic fertilizer interaction. In this interaction,
farmers are seen to gain TRY59076.58 ha'
(US$16274.54 hal) net profit for mandarin and
TRY66568.11 ha® (US$18338.32 ha') for
cucumber. On the other hand, farmers who apply
only inorganic fertilizers earn a net income of
TRY34789.31 ha (US$9583.83 ha) per unit area
for mandarin, for cucumber it is TRY23650.75 ha*
(US$6515.36 hal) per unit area. As it would be
understood from these figures, farmers who apply
certified organic fertilizer + farmyard manure +
inorganic fertilizer interaction gain so much more
net benefit than the inorganic fertilizer application.
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In the partial budget analysis made for mandarin,
for the farmers who only use inorganic fertilizers
in production, commencing a certified organic
fertilizer + inorganic fertilizer regime, would turn
out a negative economic impact. In a sense, if
farmers go to such change, they lose (-)
TRY19723.68 ha! (US$5433.52 ha) per unit area
(Table 5).

On the other hand when farmers who use only
inorganic fertilizers in their production of
mandarin, commencing a certified organic
fertilizer + farmyard manure + inorganic fertilizer
regime would result in a positive economic effect.
If farm owners decide such change, they would
reap additional profits (+) TRY24287.27 ha'
(US$6690.71 ha't) per unit area (Table 6).

This plus value, which is about TRY25000
(US$6887.05 ha) per unit area, is high enough to
encourage many mandarin farmers to use organic
fertilizers. This plus value corresponds to an

income of TRY82500 (US$22727.27) given that
the average mandarin orchard size per farm is 3.3
hectares.

Partial budget analysis in cucumber production
was utilized for certified organic fertilizer +
farmyard manure + inorganic fertilizer combination,
since farmers using certified organic fertilizer +
inorganic fertilizer interaction are low in number.
In the analysis, the change in profitability was
observed in the case farmers who only use
inorganic fertilizers in production. A change in
course towards certified organic fertilizer +
farmyard manure + inorganic fertilizer interaction
yielded preferable results for inorganic fertilizer
users. If farmers decide such change, they would
enjoy significantly higher profits; to the amount of
(+) TRY42917.36 ha (US$11822.96 ha) per unit
area (Table 7). This plus value means an additional
income of approximately TRY 25750.42
(US$7093.78) for farmers, given the average size
of cucumber field per farm is 0.6 hectares.

Table 5. Partial budget analysis of converting to a combined use of inorganic fertilizers and certified organic fertilizers from an

exclusive use of inorganic fertilizers in mandarin production.

Cizelge 5. Mandalina iiretiminde inorganik giibrelerin 6zel kullanimindan inorganik giibreler ve sertifikali organik giibrelerin

kombine kullanimina ge¢igin kismi biit¢e analizi.

Negative effects Value Positive effects Value
(TRY ha'l) (TRY ha'l)

Reduced income 39525.81  Additional income 36486.13
(income obtained from inorganic fertilizers (income obtained from combined use of
application alone) inorganic fertilizers with certified organic

fertilizers)
Additional costs 21420.50 Reduced costs 4736.50
(total variable costs in combined use of (total variable costs in inorganic
inorganic fertilizers with certified organic fertilizers application alone)
fertilizers)
A-Total reduced income and 60946.31 B-Total additional income and 41222.63
additional costs reduced costs

Change in net income (B-A) (-) 19723.68

Note: The monthly average exchange rate of U.S. dollar to Turkish lira from December 2016 to December 2017 was US$1 =

TRY3.63 (CBRT, 2019); ha* : per hectare
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Table 6. Partial budget analysis of changing fertilizer application from inorganic fertilizers to combined use of inorganic
fertilizers with certified organic fertilizers and farmyard manure in mandarin production.
Cizelge 6. Mandalina tiretiminde sertifikali organik giibre, ¢iftlik giibresi ve inorganik giibre interaksiyonunun sadece inorganik

giibre kullaminin oldugu kosullara gére kismi biit¢e analizi.

Negative effects Value Positive effects Value
(TRY ha) (TRY hal)

Reduced income 39525.81  Additional income 70159.98
(income obtained from inorganic fertilizers (income obtained from combined use of
application alone) inorganic fertilizers with certified organic

fertilizers and farmyard manure)
Additional costs 11083.40 Reduced costs 4736.50
(total variable costs in combined use of (total variable costs in inorganic
inorganic fertilizers with certified organic fertilizers application alone)
fertilizers and farmyard manure)
A-Total reduced income and 50609.21 B-Total additional income and 74896.48
additional costs reduced costs

Change in net income (B-A) (+) 24287.27

Note: The monthly average exchange rate of U.S. dollar to Turkish lira from December 2016 to December 2017 was US$1 =

TRY3.63 (CBRT, 2019); ha': per hectare

Table 7. Partial budget analysis of converting to a combined use of inorganic fertilizers, certified organic fertilizers and farmyard
manure, from an exclusive use of inorganic fertilizers in cucumber production.
Cizelge 7. Hiyar iiretiminde yalnizca inorganik giibre kullanimmdan inorganik giibreler, sertifikali organik giibreler ve ¢iftlik

giibresi kombine kullanimina gegisin kismi biit¢e analizi.

Negative effects Value Positive effects Value
(TRY hal) (TRY ha?)

Reduced income 70041.65 Additional income 82931.81
(income obtained from inorganic fertilizers (income obtained from combined use of
application alone) inorganic fertilizers with certified organic

fertilizers and farmyard manure)
Additional costs 16363.70 Reduced costs 46390.90
(total variable costs in combined use of (total variable costs in inorganic
inorganic fertilizers with certified organic fertilizers application alone)
fertilizers and farmyard manure)
A-Total reduced income and 86405.35 B-Total additional income and 129322.71
additional costs reduced costs

Change in net income (B-A) (+) 42917.36

Note: The monthly average exchange rate of U.S. dollar to Turkish lira from December 2016 to December 2017 was

US$1 = TRY3.63 (CBRT, 2019); ha : per hectare

Partial budget analysis in both mandarin and
cucumber revealed that profitability is higher in
combined fertilizer application systems, that also
include a certified commercial organic fertilizer in
the mix. Findings from previous studies also
support these results. Henderson et al. (2016) has
come to the conclusion that the farmers who adopt
a combined fertilizer application approach enjoy
significant increases in profitability. Gebremedhin
and Tesfay (2015) revealed that the integrated use
of organic and inorganic fertilizers provides much
higher net returns than control treatment. Soomro
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et al. (2013) determined that farmers obtain much
higher income and net yield by the integration of
organic and inorganic fertilizers. Soomro et al.
(2013) emphasised that integration of organic and
inorganic nutrients should be applied in their
studies.

CONCLUSIONS

The results of this study reveal that in terms of
fertilizer applications, the most profitable option is
the combined fertilizer application regimen that
includes a certified commercial organic fertilizer in



H. ADANACIOGLU, H. E. YAG: ECONOMIC EFFECT OF CERTIFIED ORGANIC
FERTILIZER USAGE: A CASE STUDY IN MENDERES DISTRICT, IZMIR PROVINCE

the mix. The positive economic effect of combined
fertilizer application encourages many farmers to
include certified organic fertilizers in their
applications.  This ultimate result actually
overshadows productivity and cost discussions, and
is a central data point for farmers, suppliers of
organic fertilizers in the industry and government
officials as decision makers. In fact, the economic
effect of organic fertilizers needs to be better
explained in order to expand the use of organic
fertilizers, including certified organic fertilizers, and
to ensure the use of these fertilizers by farmers.
Many farmers who use chemical fertilizers are not
inclined to use certified organic fertilizers without
seeing its positive economic effects. If this
economic effect 1s well described, farmers’
tendency to use certified organic fertilizers will also
increase. In this context, economic outcomes of
those using certified organic fertilizers should be
conveyed to farmers who use chemical fertilizers. In
order to achieve this goal, it is recommended to both
train the farmers on organic fertilizer applications,
and provide technical support to farmers who are
interested in organic fertilizer applications. It is
thought that especially technical support will have
an encouraging effect on farmers’ transition to
organic fertilizer applications.

The results of this study revealed that the price is
the most important factor that limiting the demand
for certified organic fertilizers by farmers
accustomed to using chemical fertilizers. Although
the positive economic effects brought by certified
organic fertilizer integration are explained, it is
seen to be important to take some measures that
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OZ: Bu ¢alismada, serada kokulu otsu bitki yetistiriciliginde uygulanan faaliyetler ve bu faaliyetlerde cinsiyete gore
isgiicii kullamim durumu incelenmistiv. Caligmanin ana materyalini, Antalya ilinin Muratpasa il¢esinde serada kokulu otsu bitki-
lerin yetistiriciligini yapan 97 igletmeden anket ¢aligmast sonucu elde edilmis orijinal nitelikli veriler olusturmustur. Arastirma
bulgularina gére incelenen isletmelerde giinliik isgiicii kullanimi ortalama 9,00 saat olarak hesaplanmis olup, bunun %62,69 unu
kadin, %37,31 'ini erkek isgiiciiniin karsiladig: tespit edilmistir. Isletmelerde 15-49 yas grubundaki erkek ve kadin isgiiciiniin giinliik
calisma zamanmin diger yas gruplarina gore daha ¢ok oldugu saptanmistiv. Kokulu otsu bitki tiretiminde kullamilan 1657,21 EIG
miktarmin  %55,91'ini kadin, %44,09 unu erkek isgiicii karsilanmistir. Isletmelerde kadinlarin yogun olarak calistiklar
faaliyetlerin, bigme-baglama-hasat (%100), tohum ekimi (%100), yabanci ot temizligi (%64,94), solarizasyon (%53,06), damla
sulama sistemi kurma (%50,59), ila¢lama (%50,48) ve golge tozu atma (%50,38) oldugu tespit edilmistir. Erkeklerin daha yogun
calistigi faaliyetlerin ise; stiriim (%100), nakliye (%98,69), yiikleme (%98,53), kasaya yerlestirme (%97,61), kasa tagima (%97,51),
topraga ahwr giibresi verme (%87,20), sulama (%79,20), giibreleme (%70,80) ve kartk agma (%59,26) oldugu belirlenmistir.

Anahtar kelimeler: Kokulu otsu bitkiler yetistiriciligi, isgiicii kullanimi, cinsiyet, sera.

Investigation of Labor Use by Gender in Herbaceous Scented Plant Farming in Greenhouses:
The Case of Muratpasa District of Antalya Province

ABSTRACT: In this study, the activities applied in the cultivation of fragrant herbaceous plants in the greenhouse and
the use of labor by gender in these activities were examined. The main material of the study was original data obtained as a result
of a survey study of 97 farms that cultivate fragrant herbaceous plants in the greenhouse in the Muratpasa district of Antalya
province. According to the research findings, the average daily labor use in the examined farms was calculated as 9.00 hours, and
it was determined that 62.69% of this was female and 37.31% of it was male. It has been determined that the daily working time of
the male and female workforce in the 15-49 age group is more than the other age groups in the enterprises. Of the 1657.21 EIG
employed in the production of fragrant herbaceous plants, 55.91% were female and 44.09% were male. The proportion of women
engaged in work-intensive work activities were: mower-binding-harvest (100%), sowing (100%), weed removal (64.94%),
solarization (53.06%), setting up drip irrigation system (50.59%), pesticide (50.48%) and shading powder application (50.38%).
The proportion of men working in more intensive work activities were: plowing (100), shipping (98.69%), loading (98.53%),
placement in crates (97.61%), crate transport (97.51%), animal manure application (87.20%), irrigation (79.20%), fertilization
(70.80%) and furrow opening (59.26%).

Keywords: Cultivation of fragrant herbaceous plants, labor use, gender, greenhouse.
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GIRIS

Ulkelerin sosyal, siyasal ve ekonomik yasaminda
niifusun miktar1 kadar isgiictintin kullanim etkinligi
de onemlidir. Dogada bulunan kaynaklar hemen
kullanilacak durumda degildir. Bu kaynaklardan
yararlanabilmek igin, iiretim faktorlerinden isgiiciine
ihtiya¢ vardir. Isgiicii bu sebeple iiretimin etkin bir

elemani olarak kabul edilmektedir (Sahin ve Miran,
2008).

Bir {ilkede ekonomik biiylime ve gelismeyi
etkileyen en 6nemli faktor isgiicline katilim oranidir.
Isgiicii, niifusun calisma istegine ve giiciine sahip
olan kesimini belirtmektedir. Niifusun yas ve
cinsiyet profili, kiiltiirel degerleri, aligkanliklar1 ve
ekonomik gelisme diizeyi isgiicline katilim etkileyen
onemli faktdrlerdir (Yilmaz ve Boga, 2019).

Tiirkiye’de tarim isletmelerinin ¢ogunun iretim
alanlar1 50 dekarin altinda ve kiigiik aile isletmesi
konumundadir. Bu nedenle de isletmelerdeki isgiicii
ihtiyacinin biiyiik bir kismi aile bireyleri tarafindan
karsilanmaktadir (Kutlar, 2009). Ayrica ailelerde
yapilacak igler konusunda erkek ve kadin agisindan
geleneklere dayali bir is boliimi vardir (Aysu,
2009). Aile isletmelerinde isgiicli, tretimden
pazarlamaya kadar gegen siirecteki bedensel ve
zihinsel faaliyetleri igermektedir (Hardwick ve ark.,
1999). Bu faaliyetlerin gergeklesmesinde isgiicliniin
yas ve cinsiyet Ozellikleri etkili olmaktadir.

Sera yetistiriciliginde insan isgiici kullaniminin
yogun ve mekanizasyon uygulamalarimin kisith
oldugu tarimsal islemler bulunmaktadir (Canakci ve
Akinci, 2009). Ayrica bu iiretim kolu y1l igerisinde
diizenli bir {iretim ve isgilicii kullanimi ile tarimsal
iiretime 6nemli bir katki saglamaktadir (Sevgican ve
ark., 2000). Bu kapsamda, sera yetistiriciligi
isgliciiniin yogun kullanildigi bir iiretim bigimi
olarak adlandirlabilir.

Tarimsal iretimde isgiici varligi ve kullanim
durumunu inceleyen birgok calisma yapilmistir.
Doganay (2020) havug yetistiriciliginde bulunan
isletmelerinin -~ ekonomik  analizini  yaptig1
calismasinda isgiici  kullanimin1  incelemistir.
Ozkan (2000) yaptig1 calismada sera sebzeciliginde
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tretim faaliyetlerinde cinsiyete gore isgiicii
kullanimini ele almistir. Canake1 ve Akinct (2009)
tarafindan yapilan c¢alismada Antalya ilinde
geleneksel yontemlerle sera {iretiminin yapildig
sera isletmelerinde baslica tarimsal islemler ve bu
islemlerde isgiicii kullanimi belirlenmistir. Unal
(2009) ve Kir (2010) yapmis olduklar
calismalarinda tarim isletmelerinde cinsiyete gore
isglicii potansiyelini ve kullanim durumlarini tespit
etmislerdir. Turhanogullar1 (2013) Antalya ilinde
sera isletmelerinde yaptig1 arastirmada {iiretimde
yapilan islerde cinsiyete gore iggiiciiniin kullanimini
ele almistir. Bagbug (2016) tarafindan Antalya’da
yapilan bagka bir calismada ortiialti
yetistiriciliginde bulunan isletmelerde aile isgiicii
kullanimi incelenmistir.

Antalya ili turizmde Tirkiye’nin en Onemli
merkezlerinden biri olmasinin yani sira Ortiialtt
iretiminde de ilk siralarda yer almaktadir. Bolge
seralarinda yaygin olarak sebze yetistiriciligi
gerceklestirilmekte olup, Gazipasa ilgesinden
baslayip Alanya, Manavgat, Serik, Merkez, Kemer,
Kumluca, Finike, Demre ve Kas’a kadar uzanan 640
km’lik sahil seridinde yogun bir sekilde sera iiretimi
yapilmaktadir.

Antalya ilinde 2018 yilinda serada yetistirilen
sebzelerin yenilen kismina gore simiflandirilmasinda
kokulu otsu bitkiler (maydanoz, dereotu, nane, tere,
roka) grubuna giren iirlinlerin 545 dekar1 ortiialtinda
gerceklestirilmistir (TUIK, 2019). Ortiialtinda
gergeklestirilen kokulu otsu bitkilerin neredeyse
tamami (520 dekar) Muratpasa ilgesinde
yetistirilmektedir (Cizelge 1). Bu yoniiyle Muratpasa
ilcesi kokulu otsu bitkilerin ortiialtindaki tiretiminde
onemli bir yere sahiptir. Bugiine kadar Antalya
ilinde kokulu otsu bitlilerin yetistiriciliginde isgiicii
kullammmuyla ilgili c¢alisma bulunmamaktadir. Bu
sebeple calismada, serada kokulu otsu bitkilerin
yetistiriciliginde uygulanan faaliyetler ve bu
faaliyetlerde cinsiyete gore isgiicii kullanim
durumunun incelenmesi amaglanmistir. Bu amagla
arastirmada; isletmelerin baslica 6zellikleri, tiretim
faaliyetlerinde cinsiyete gore isgiicii kullanimui, aile
ve yabanci isgilicii kullanimi incelenmigtir. Daha
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once bu konuda c¢alisma yapilmamis olmasi bu
calismay1 6zgiin ve 6onemli kilmaktadir. Caligmanin
bilimsel literatirde  6nemli  bir  boslugu
dolduracagina ve bundan sonraki c¢aligmalara
akademik katki sunacagina inanilmaktadir.

MATERYAL VE METOT

Calismanin  ana materyalini, Antalya ilinin
Muratpasa ilgesinde serada kokulu otsu bitkilerin
yetistiriciligini yapan 97 igletmeden anket ¢aligmasi
sonucu elde edilmis 6zgilin veriler olusturmustur.
Bununla beraber konu ile iliskili yapilmis olan

benzer rapor, arastirma caligmalardan
faydalanilmistir. Ayrica anket ¢alismasi 2017-2018
yillarimin ~ diretim  doénemine  ait  bilgileri
igermektedir.

Antalya ilinin Muratpasa ilgesinde serada kokulu
otsu bitkilerin yetistiriciligini gerceklestiren iiretici
sayisina iligkin bilgilerin ilgili kurumlardan saglikli
bir sekilde temin edilemediginden dolay1 Muratpasa
ilgesinde 1 ay siiren On saha ¢aligmasi ile isletmeler
tek tek gezilerek ve ilgili tirinlerin alim satimim
yapan yesillik sirketleri tarafindan tutulan
kayitlardan faydalanilarak tam sayim yontemi ile

isletme sayisi tespit edilmistir. Bu sayede kokulu
otsu bitkileri yetistiren isletmeler hakkinda gerekli
on bilgiler edinilmistir.

Muratpasa ilgesinde 946 fireticinin bir ve birden
fazla gesitte kokulu otsu bitki (maydanoz, dereotu,
nane, tere, roka) yetistiriciligi yaptiklar1 saptanmustir.
Anket calismasi yapilacak isletme sayist “Oransal
Ornekleme” metodundan faydalanilarak
hesaplanmustir. Ornek sayisinin  belirlenmesinde
asagidaki formiil kullanilmigtir (Newbold, 1995).

_ Np(1—p)
~ (N-1o?2+p(1-p)

Formiilde:
n = Ornek hacmi,
N = Popiilasyon hacmini (946),

p= Tahmin oranin1 (maksimum Ornek hacmi igin

0,05),
o?=Ana kitle varyansini ifade etmektedir.
Oransal oOrnekleme metodu formiiliine gore ya-

pilacak anket say1s1 %90 giiven araligi (1,65) ve %8
hata payi ile 96,85 (97) kisi olarak belirlenmistir.

Cizelge 1. 2018 y1li itibariyle Antalya ili ilgelerinde kokulu otsu bitkilerin ekim alan1 (dekar) (TUIK, 2019)
Table 1. The cultivation area of fragrant herbaceous plants in the districts of Antalya porvince in 2018 (decares) (TUIK, 2019)

. ) Ortiialti/Greenhouse Tarla/Field Toplam/Total
Ilgeler/Counties

Dekar/Decare % Dekar/Decare % Dekar/Decare %
Muratpasa 520 95,41 50 5,92 570 41,04
Aksu 0 0,00 200 23,70 200 14,40
Kepez 0 0,00 197 23,34 197 14,18
Manavgat 0 0,00 133 15,76 133 9,58
Serik 25 4,59 70 8,29 95 6,84
Korkuteli 0 0,00 78 9,24 78 5,62
Dosemealti 0 0,00 75 8,89 75 5,40
Konyaalt1 0 0,00 22 2,61 22 1,58
Glindogmus 0 0,00 16 1,90 16 1,15
Akseki 0 0,00 3 0,36 3 0,22
Toplam/Total 545 39,24 844 60,76 1389 100,00
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Anketlerle toplanan verilerin dokiimii Excel
bilgisayar programinda yapilarak, degerlendirmelerde;
ortalama, oran (%) ve standart sapma kullanilmustir.
Isletmelerdeki saat/giin cinsinden isgiicii kullanimi
hesaplanirken, yil igerisinde kullanilan toplam
isglicii saati calisilabilen isgiiniine boliinerek giinliik
isglicii kullanim1 (Yillik toplam isgiicii kullanimi
(saat) /300 (giin) = Giinliik isgiicii kullanim1 (saat))
hesaplanmustir.

Isletmelerdeki aile ve yabanci isgiicii, erkek isgiicii
birimi (EIB) cinsinden hesaplanmistir. Isgiicii
birimine ¢evirmede niifusun yas ve cinsiyet
ozellikleri dikkate alimmistir (Erkus ve ark., 1995).
Arastirma bolgesindeki dogal kosullar, yagish
giinler, dini ve milli bayramlar dikkate alinarak bir
yil igerisinde ¢ift¢i ve ailesinin ¢aligabilecegi giin
sayist 300 giin olarak tespit edilmistir. Ciftci
ailesinin isletmede calistigi is gilinli, inceleme
bolgesi icin belirlenen serada calisilabilir giin sayisi
ile isletmelerin sahip olduklar1 erkek isgiiciiniin
carpilmast sureti ile hesaplanmistir. Calismada
potansiyel EiG (Erkek Is Giinii) hesaplanmasinda 1
kisinin en fazla yilda 300 giin ¢alisacagi dikkate
almmustir (A1l ve Koyli, 1971).

BULGULAR VE TARTISMA
isletmelerin genel 6zellikleri

Kokulu otsu bitki yetistiriciligi yapan isletmelerin
belli bagh 6zelliklerine Cizelge 2’de yer verilmistir.
Kokulu otsu bitki yetistiriciligi yapan giftcilerin yas
ortalamasi 43,14 yil olarak hesaplanmistir. Bununla
birlikte ¢iftgilerin ortalama egitim aldiklar1 siirenin
5,91 yil ve kokulu otsu bitki iiretimindeki deneyim
stirelerinin ise 10,40 yil oldugu belirlenmistir
(Cizelge 2). Antalya ilinin Kumluca ilgesinde
Yalgin ve Boz (2007) tarafindan yapilan bir
calismada, serada sebze {iretimi gergeklestiren
ciftcilerin yas ortalamasi 42,7 olarak bulunmustur.
Bolgede Onaran ve Yanar (2012)’nin yaptig1 baska
bir arastrmada, serada hiyar iiretimi yapan
isletmelerde iireticilerin yasinin ortalama 42 oldugu
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belirlenmistir. Tapki ve ark. (2020) tarafindan
Hatay ilinde yapilan bir ¢alismada, ireticilerin yas
ortalamasinin 47,50 oldugu tespit edilmistir.
Carsamba ve Bafra ovalarinda yer alan yorelerde
Ceyhan ve ark. (2001) tarafindan yapilan ¢aligmada,
sebze tariminda calisan ¢ift¢ilerin ortalama 4,5 yil
egitim gordiikleri ve sebze iiretim deneyimlerinin
ortalama 19 yil oldugu bulunmustur. Kaya ve Bay
(2020) Adiyaman ilinde iireticilerin sebze
iretiminde ortalama 10 yil, bitkisel iiretim
tecriibesinin ise ortalama 27 yil oldugunu; Hatay
ilinde Dagistan ve ark. (2022) ireticilerin ortalama
21 yil, Kaya ve Bostan Budak (2022) ise 27-28
yillik deneyim sahibi oldugu bildirmistir.

Isletmelerin ortalama 6,44 da arazi varliginin 6,07

da sulanabilir arazi, 0,37 da ise kuru arazi
durumundadir.  Sulanabilen alanin  tamami
islenirken  kuru  arazilerin  kullanilmadig1

belirlenmistir. Bolgede arazilerin sulanmasinda,
kanallar1 artezyen kaynaklariin
kullanildig1 tespit edilmistir. Isletmelerde islenen
arazilerin 5,98 da isletmenin kendi miilkii iken 0,46
da kira arazisidir.  Islenen alan ile sera arazisi
varliginin aym (6,07 da) olup tamamimin kokulu
otsu bitki iiretimi i¢in kullanildig1 tespit edilmistir.
Caligma alaninda seralarin tamaminda damla
sulama sistemiyle sulama yapildig1 saptanmistir. Bu
bilgilerden de anlasilacagi isletmelerde
kokulu otsu bitki liretimi disinda baska tarimsal
faaliyet yapilmamaktadir (Cizelge 2).

sulama ve

uzere

Incelenen ciftcilerin iiretici orgiitlerine iiye veya
kayit olma oranmin %34,02 oldugu saptanmustir.
Isletmelerde kullanilan toplam isgiicii 9,00 saat/giin
olarak hesaplanmis olup bunun %75,05’ini aile
isglicii karsilarken %24,95’ini yabanci isgiiciiniin
karsilandigi belirlenmistir (Cizelge 2). Kir (2010)
tarafindan Karapinar ilgesinde yapilan caligmada
kiigiikbas hayvancilik isletmelerinde kullanilan
toplam isgiiciiniin %84,62’si aile isgilicii iken
%15,38’inin yabanci isgiicii oldugu saptanmistir.
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Cizelge 2. Kokulu otsu bitki yetistiriciligi yapan isletmelerin baslica 6zellikleri.
Table 2. The main characteristics of farms engaged in the cultivation of fragrant herbaceous plants.

Ozellikler/Characteristic Ortalama/Mean S?;r?ggljac;’tljseaag:?cl)n
Cift¢inin yas1 (yil) / Farmer age (years) 43,14 9,73
Ciftcinin egitim durumu (y1l) / Farmer education (years) 5,91 2,26
Kokulu otsu bitki yetistiriciligi deneyimi (y1l) / Experience growing herbaceous

plants (years) 104 4,73
Arazi varligi (da) / Field size (da) 6,44 5,22
Sulu arazi varligi (da) / Irrigated field size (da) 6,07 4,73
Kuru arazi varligi (da) / Dry field size (da) 0,37 1,53
Islenen alan (da) / Area under cultivation (da) 6,07 4,73
Sera arazisi (da) / Greenhouse area (da) 6,07 4,73
Miilk arazi (da) / Owned field (da) 5,98 4,91
Kira arazi (da) / Rented field (da) 0,46 1,26
Kokulu otsu bitki firetim alan1 (da) / Area for herbaceous plant production (da) 6,07 4,73
Uretic_i 6r_gi'1t1erine tiyelik veya kayit (%) / Membership in producer 34,02 )
organizations (%)

Toplam iggiicii kullanimi (saat/giin) / Total labor (hours/day) 9,00 -
Aile isgiicii kullanimi (%) / Use of family labor (%) 75,05 -
Yabanci isgiicii kullanimi (%) / Use of non-family labor (%) 24,95 -

Yas gruplarina ve cinsiyete gore isgiicii
kullanim durumu

Tarimsal liretimin devam ettirilebilmesi i¢in gerekli
olan en Onemli unsurlardan birisi
isgiiciidiir. Isgiiciiniin niteligi, isletmenin tarimsal
faaliyetinin niteligini dogrudan etkileyen Onemli
unsurlardandir (Kir, 2010).

kuskusuz

Isletmelerde yas grubu ve cinsiyete gore isgiicii
kullanimi Cizelge 3’de verilmistir. Isletme basina
ortalama ¢aligan isgiicii niifusu 7,59 kisi olup,
bunun %60,43’0 kadinlardan, %.39,57’si ise
erkeklerden olugmaktadir. Ayrica isgiicli varliginin
yaridan fazlasinin (%60,54) 15-49 yas grubunda
oldugu belirlenmistir (Cizelge 3).

Incelenen isletmelerde kullanilan isgiicii ortalama
9,00 saat/giin olarak hesaplanmis olup bunun
%62,69’unun  kadin, %37,31’inin ise erkek
isgiiciinden karsilandig1 saptanmgtir. Isletmelerde
15-49 yas grubunda yer alan kadin ve erkek
isglicinden (%75,26) daha ¢ok faydalanildigi
belirlenmistir (Cizelge 3). Isparta ilinde Yilmaz ve
ark. (2014) tarafindan yapilmis olan bir arastirmada
isletmelerde kullanilan isgiicii ortalama 14,70
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giin/saat  olarak  hesaplanmig olup  bunun
%55,99’unun  erkek, %44,01’inin ise kadin
isgliciinden karsiladig1r saptanmistir. Bayramoglu
(2003)’tin  Konya ilinde yaptig1 bir calismada
toplam isgiicii igerisindeki dagiliminda en fazla
paym %80,69 ile 15-49 yas aras1 gruba ait oldugu
belirlenmistir.

Incelenen isletmelerde aile ve yabanci isgiicii
kullanom durumu Cizelge 4’de verilmistir.
Isletmeler ortalamasinda toplam ailenin ¢alisabilir
isgiicii varhigi 2,69 EIB olarak hesaplanmustir.
Aragstirma bolgesinde bir yil igerisinde ¢aligilabilir
toplam giin say1s1 2,69 EIB ile garpilarak ortalama
aile isgiicii 807,99 EIG bulunmustur. Bunun biiyiik
bir c¢ogunlugu kokulu otsu bitki iiretim
faaliyetlerinde  kullanilmaktadir.  Isletmelerde
kokulu otsu bitki {iretiminde kullanilan toplam
isglicii miktar1 1657,21 EIG hesaplanmis olup,
bunun %55,91’ini kadin, %44,09’unu erkek isgiicii
olusturmaktadir. Bununla birlikte toplam isgiicii
kullaniminin %40,31’ini aile isgiicii karsilarken,
%59,69’unu  yabanct isgiici  karsilamaktadir
(Cizelge 4). Tasc1t ve Oguz (2014) tarafindan
Ankara ili Haymana ilgesinde yapilan bir
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arastirmada potansiyel isgiicii 829 EIG olarak
hesaplanmis olup, bunun sadece 179 EiG’nin
tarimsal faaliyetlerde kullanildigir belirlenmistir.
Izmir ili Bayimndir ilgesinde Sahin ve Miran (2008)
tarafindan yapilan bagka bir aragtirmada tarim
isletmelerinde isglici kullanimm  %69,19’unu
yabanci, %30,81’ini ise aile isgiicliniin karsiladig1
saptanmigtir.

Kokulu otsu bitki iiretim faaliyetlerinde
cinsiyete gore isgiicii kullanim

Kokulu otsu bitki iiretimi igerisinde; topraga ahir
giibresi verme, solarizasyon, siirim, damlama
sulama sistemi kurma, karik agma, tohum ekimi,
sulama, giibreleme, ilaglama, yabanci ot temizligi,
bigme ve baglama, kasaya yerlestirme, kasa tagima,
yilikleme, nakliye ve gdlge tozu atma gibi tarimsal
faaliyetler yer almaktadir. Turhanoglu (2013)

yaptig1 calismada sera isletmelerinde; toprak

Cizelge 3. Yas grubu ve cinsiyete gore isgiicli kullanimi.

hazirligi, hasat, iirin kontroli ve dizilmesi,
ekim/dikim, yilikleme, baglama, ipe dolama,
ilaglama, giibreleme, sulama, 1sitma ve satis yerine

nakil gibi {iretim faaliyetlerinin  oldugunu
bildirmistir.
Cizelge 5 ve Sekil 1°de kokulu otsu bitki

yetistiriciligi faaliyetlerinde cinsiyete gore isgiicii
kullanimi  verilmigtir.  Kokulu  otsu  bitki
yetistiriciliginde toplam isgiicii kullanimindan
faaliyetlerin aldig1 paylar sirasiyla; bigme ve
baglama %48,09, kasaya yerlestirme %14,49,
ilaglama %6,56, kasa tagima %5,95, solarizasyon
%4,10, tohum ekimi %3,57, sulama %2,99, yabanci
ot temizligi %2,52, topraga ahir giibresi verme
%2,34, damlama sulama sistemi kurma %2,22,
karik agma %?2,17, nakliye %1,57, yikkleme %1,40,
giibreleme %0,90, siirim %0,73, goélge tozu atma
%0,41 oldugu belirlenmistir.

Table 3. Labor use by age group and gender (Kadin/Female, Erkek/Male, Toplam/Total).

Yas gruplarmna gore isgiicii (kisi) Yas gruplarina gore isgiicii kullanimi (saat/giin)

Yas Gruplar/ Labor use by age group (%) Labor use by age group (hours/day)

Age Group Kadin %  Erkek % Toplam % | Kadmn % Erkek % Toplam %
0-6 0,12 5455 0,10 4545 0,23 2,99 0,00 0,00 0,00 0,00 0,00 0,00
7-14 0,31 51,72 0,29 48,28 0,60 7,87 0,06 7352 002 26,48 0,08 0,90
15-49 342 7444 1,18 25,56 4,60 60,54 461 6806 216 31,94 6,78 75,26
50—64 0,70 33,81 1,38 66,19 2,08 27,38 0,97 46,55 1,11 53,45 2,08 2313
65+ 0,03 3333 0,06 66,67 0,09 2,55 0,00 0,00 0,06 100,00 0,06 0,71
Toplam/Total 459 6043 3,01 3957 7,59 100,00 564 6269 336 3731 9,00 100,00

Cizelge 4. Isletmelerde isgiicii varlig1 ve kullanim durumu (EIB, EIG).

Table 4. Presence and use of workforce in farms (EIB, EIG).

Aile isgiicii )
pOta_nSIyelll Aile isglict kullanimi (EIG)/ isletmede (EIG)/Business level
Family labor Family labor use
potential
Cinsiyet
4 . Tarim dis1 Yabanci isgiicii Ti(;Fg)li?cTi Oran
EiB* BiG* Isletn_lede/ faal |yetler_de/ Toplam/ kullanimy/ wullantmy/ %)/
Business  Non-farming Total Use of non-
L - Total labor  Percent
activities family labor Use
Kadin 1,29 387,37 334,83 13,92 347,13 591,75 926,58 55,91
Erkek 1,40 420,62 333,21 46,39 381,22 397,42 730,63 44,09
Kadin+Erkek 2,69 807,99 668,04 60,31 728,35 989,17 1657,21 100,00
Oran (%) - - 40,31 - - 59,69 100,00 -

*EIB: Erkek Isgiicii Birimi/Male Labor Unit * EIG: Erkek Is Giinii/Male Work Day.
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Cizelge 5. Kokulu otsu bitki yetistiriciligi faaliyetlerinde cinsiyete goére isgiicii kullanimi.
Table 5. Use of labor by gender in herbaceous plant growing activities in hours/day.

Faalivetl Kadin Erkek Toplam

aallyetier Saat/Glin % Saat/Giin % Saat/Giin %
Topr_aga_ ahir giibresi verme / Manure 0,03 12,80 0,18 87.20 021 234
application
Solarizasyon / Solarization 0,20 53,06 0,17 46,94 0,37 4,10
Siiriim / Plowing 0,00 0,00 0,07 100,00 0,07 0,73
Da_mlqma sulama sistemi kurma / 0,10 50,59 0,10 49,41 0,20 222
Irrigation system set-up
Karik agma / Furrowing 0,08 40,74 0,12 59,26 0,20 2,17
Tohum ekimi / Seeding 0,32 100,00 0,00 0,00 0,32 3,57
Sulama / Watering 0,06 20,80 0,21 79,20 0,27 2,99
Giibreleme / Fertilization 0,02 29,20 0,06 70,80 0,08 0,90
Ilaglama / Pesticide application 0,30 50,48 0,29 49,52 0,59 6,56
Yabanci ot temizligi / Weeding 0,15 64,94 0,08 35,06 0,23 2,52
Ei‘rfé?ﬁgve baglama / Cutting & 433 100,00 0,00 0,00 4,33 48,09
Kasaya yerlestirme / Placing in crates 0,03 2,39 1,27 97,61 1,30 14,49
Kasa tagima / Carrying crates 0,01 2,49 0,52 97,51 0,54 5,95
Yiikleme / Loading 0,00 1,47 0,12 98,53 0,13 1,40
Nakliye / Transport 0,00 1,31 0,14 98,69 0,14 1,57
Golge tozu atma / Shade application 0,02 50,38 0,02 49,62 0,04 0,41
Toplam / Total 5,64 62,69 3,36 37,31 9,00 100,00
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Sekil 1. Faaliyetlerde cinsiyete gore isgiicii dagilimu.
Figure 1. Labor force distribution by gender in activities.

Isletmelerde kadimlarin yogun olarak calistiklar:
faaliyetlerin; bigme-baglama-hasat (%100), tohum
ekimi (%100), yabanct ot temizligi (%64,94),
solarizasyon (%53,06), damlama sulama sistemi
kurma (%50,59), ilaglama (%50,48) ve gblge tozu
atma (%50,38) oldugu tespit edilmistir. Erkeklerin
daha yogun calistig1 faaliyetlerin; slirim (%100),
nakliye (%98,69), yiikleme (%98,53), kasaya
yerlestirme (%97,61), kasa tasima (%97,51),
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topraga ahir giibresi verme (%87,20), sulama
(%79,20), giibreleme (%70,80) ve karik agma
(%59,26) oldugu saptanmistir (Cizelge 5 ve Sekil
1).

Isletmelerde yabanci isgiicii kullanim oram
yuksektir (Cizelge 4). Bu durumun sebebi aile
isglicli potansiyelinin bazi liretim faaliyetlerinde
yetersiz kalmasidir.
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Yabanct iggiiciiniin  kullanildig1  faaliyetlerin
basinda isgiicii kullaniminin yogun oldugu bigme ve
baglama gelmekte olup diger faaliyetler sirasiyla;
tohum ekimi, topraga ahir giibresi verme ve
sirimdiir. Bununla birlikte bigme baglama ve
tohum ekimi faaliyetlerinde kadin, topraga ahir
giibresi verme ve siiriim faaliyetlerinde yabanci
erkek isgiliclinden yararlanilmaktadir. Bolgede yapilan
arastirmalarda ve anket goOrlismesi sirasinda
edinilen bilgilere gore; iiretim faaliyetlerinde
kullanilan yabanci isgiiciiniin ilge halkindan
karsilandig1 tespit edilmistir. Isletmelerde iiretim
dénemi boyunca yabanci iggiliciinden
yararlanildigindan  dolay1  mevsimlik  veya
mevsimlik gezici iggiler tercih edilmemektedir.
Ayrica isgiicliniin ihtiya¢ halinde giinliik yevmiye
usuliiyle ¢alistirildig1 belirlenmistir.

SONUC

Serada kokulu otsu bitki yetistiriciliginde cinsiyete
gore isgiicli kullantminin arastirildigi bu ¢alismada
isletmelerde kullanilan toplam isgiicii ortamla 9,00
saat/giin olup, bunun %62,69’u kadin ve %37,31’ini
erkekler olusturmustur. Toplam isglicii
kullaniminda en fazla pay1 %75,26 ile 15-49 yas
grubundaki  niifusun  aldigi  belirlenmistir.
Isletmelerde iiretimde kullanilan 1657,21 EIG
miktarinin  %55,91°ini kadin, %44,09’unu erkek
isglici  olusturmustur. Ayrica toplam isgiicii
kullaniminin %40,31’ini aile isgiicii %659,69’unu ise
yabanc1 isgliciinin  karsiladigni  saptanmustir.
Kadinlarmm yogun olarak caligtiklar1 faaliyetlerin;
bigme-baglama-hasat  (%100), tohum  ekimi
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(%100), yabanct ot temizligi (%64,94),
solarizasyon (%53,06), damlama sulama sistemi
kurma (%50,59), ilaglama (%50,48) ve golge tozu
atma (%50,38)-oldugu tespit edilmistir. Erkeklerin
daha yogun calistig1 faaliyetlerin; siirim (%100),
nakliye (%98,69), yiikleme (%98,53), kasaya
yerlestirme (%97,61), kasa tasima (%97,51),
topraga ahir giibresi verme (%87,20), sulama
(%79,20), giibreleme (%70,80) ve karik agma
(%59,26) oldugu belirlenmistir.

Arastirmada edinilen bilgilere gore yabanci isgiicii
kullanim oranmin yiikksek oldugu (%59,69)
saptanmistir. Bu durumun aile isgiicliniin bigme
baglama, tohum ekimi, topraga ahir giibresi verme,
sirim gibi faaliyetlerde yetersiz kalmasindan
kaynaklandig1 tespit edilmistir. Tohum ekimi ve
bigcme baglama faaliyetlerinde kadin, topraga ahir
giibresi verme ve siirim faaliyetlerinde yabanci
erkek isgliciinden yararlanildig belirlenmistir.

Serada kokulu otsu bitki yetistiriciliginde kadin
isglici kullanim oraninin daha yiiksek oldugu
saptanmistir.  Ote  yandan yapilan tarimsal
aktivitelerde; isgiicii kullaniminda en yiiksek paya
sahip olan bigcme ve baglama faaliyeti, tim
isletmelerde sadece kadin iggiicii tarafindan
gerceklestirilmektedir. Serada kokulu otsu bitki
yetistiriciliginin gelismesine bagl olarak bu iiretim
faaliyetinde kadin isgiicii kullaniminin 6nemi de
artacaktir. Bu nedenle serada kokulu otsu bitki
yetistiriciligine yonelik yapilacak egitim ve yayim
caligmalarina erkeklerin yaninda kadinlarin da
katiliminin saglanmasinin goz 6niine alinmasi dnem
arz etmektedir.
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OZ: Tiirkiye, 2022 yili aricilik verilerine gore 8,98 milyon adet kovan sayisi ve 188.297 ton bal iiretimi ile diinyada
onemli bir konumda olup, ¢am bali iiretim miktari ve ihracatinda ilk sirada yer almaktadir. Bir¢ok tarimsal iiriinde oldugu gibi,
cam bali iiretim miktar: ve iiriin fiyatlarindaki dalgalanmalar son yilarda iklim degisikligi ve orman yanginlarimin da etkisiyle
daha da artarak belirsizlige neden olmakta ve sektorde gelecege yonelik planlama yapimasim zorlagtirmaktadir. Calismada
Mugla ilinde kurulacak bir lisansli depoya iiriin teslim eden mudilerin(miisterilerin) fiyat dalgalanmalar: ve iiriiniin bozulmasi
durumunda elde edecekleri sosyal ve ekonomik faydalar: belirlemek amaglanmistir. Elde edilen bulgular, fiyatlarda ortaya ¢ikan
belirsizliklerin ve uygun kosullarda depolanmayan iiriinlerin neden oldugu ekonomik zarara katlanmak yerine bal iiretiminden
vazgegme egiliminin olugacagint ve iiretim potansiyelinin diisecegini gostermektedir. Bu sorunlarin ¢éziimiinde ¢am balinin
lisansh depoda depolanabilecek tiriin kapsamina alinmasuin bal piyasasindaki fiyat riskini azaltacagi ve uygulamaya konulacak
yatirmmn sektor paydaslarina ekonomik ve sosyal agidan olumlu katkilarinin olacagi éngériilmektedir.

Anahtar Kelimeler: Cam bali, lisansli depoculuk, fiyat dalgalanmasi, Mugla.
Social Benefit Cost Analysis in Pine Honey Licensed Warehousing System

ABSTRACT: Turkey holds a significant position in the world with 8.98 million hives and honey production of 188,297
tons based on beekeeping data for the year 2022. Turkey ranked first in terms of pine honey quantity and export. As in many
agricultural products, fluctuations in the production amount and product prices of pine honey have increased in recent years due
to climate change and forest fires, causing uncertainty and making it difficult for the sector to plan for the future. This study aims
to determine the social and economic benefits that depositors who deliver products to a licensed warehouse to be established in
Mugla province will obtain in the case of price fluctuations and product deterioration. The findings show that there will be a
tendency to abandon honey production, and the production potential will decrease instead of bearing the economic loss caused
by the uncertainties in prices and products that are not stored under appropriate conditions. It is anticipated that the inclusion
of pine honey in the scope of products that can be stored in licensed warehouses will reduce the price risk in the honey market
and that the potential investment will have positive economic and social contributions to sector stakeholders.

Keywords: Pine honey, licensed warehousing, price fluctuations, Mugla.
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GIRIS

Ekonomik ve politik gelismeler, teknolojik
degisimler ve iklim degisiklikleri tarimsal pazarlar
icin 6nemli belirsizlik kaynaklaridir. Bu belirsizlik
kaynaklarinin tarim sektorii iizerindeki etkileri
farkli boyutlarda olabilmekte, sektér dogrudan ve
dolayli olarak etkilenmektedir. S6z konusu 6nemli
etkilerden birisi de tarimsal {iriinlerde olusan fiyat
dalgalanmalaridir (Adanacioglu ve ark., 2011).
Cam bali liretiminde diinya genelinde en iist sirada
olan Tirkiye’de aricilik  isletmelerinin  bal
tretimini siirdiirebilmesi igin Uriinlerini 6zellikle
hasat donemlerinde uygun olmayan fiyatlardan
satmak zorunda kaldiklar1 bilinmektedir (Goksu,
2022). Ogzellikle iklim degisikligi ve biiyiik
alanlarda ortaya ¢ikan orman yanginlari sonucunda
basra bdceginin (Marchalina hellenica Genn.)
biliylik Ol¢lide yok olmast ve basrali orman
alanlarinin azalmasina bagl olarak ¢cam bali tiretim
miktarinda da onemli bir diisiis gerceklesmistir.
Bununla birlikte doviz kurlarindaki ani ve hizli
yiikselislerin, maliyetlerdeki artis oraninin {iriin
satig fiyatindaki artis oranindan yiiksek olmasina
neden oldugu ve aricilik igletmelerinin ¢cam bali
iretiminden uzaklastigt  goézlenmektedir. Bu
noktada Tirkiye i¢in son derece 6nemli olan ¢am
balinin hak ettigi degeri yeniden kazanmasi
bakimindan lisansh depoculuk sistemi 6nemli bir
uygulama olarak goriilmektedir.

Son yillarda, Avrupa imar ve Kalkinma Bankas! ile
Diinya Bankasi gibi kurumlardan saglanan fonlarin
destegiyle Dogu Avrupa, Kafkaslar ve Orta Asya
dahil olmak iizere farkli iilkelerde lisansli depo
kullanimin1 tesvik etme c¢abalari olmustur. Bu
cabalar, iriin senedi finansmam icin yasal ve
diizenleyici ¢erceveler olusturmaya, depo altyapismim
gelistirilmesine ve tarim sektoriindeki paydaglar
arasinda {rlin senedi finansmaninin faydalar
konusunda farkindaligin tesvik edilmesine yonelik
olmustur. Bulgaristan, Macaristan, Slovakya ve

Ukrayna  gibi  {ilkeler lisansli  depoculuk
uygulanmasinin  bir sonucu olarak tarimsal
iretimde kalict bir toparlanma kaydederek
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tiiretimlerini artrmuslardir (Joviéi¢ et al., 2014).
Tiirkiye’de ise, depolamaya uygun nitelikte ve
standardize edilebilen temel ve iglenmis tarim
tiriinlerinin standartlarinin belirlenerek emniyetli
ve saglikli kosullarda lisansli depo igletmelerine ait
depolarda depolanmasi ve bu iirlinlerin ticaretinin
yine bu isletmeler tarafindan diizenlenen ({iriin
senetleri aracilifiyla yapilmast amaciyla 5300
sayili Tarim Uriinleri Lisansli Depoculuk Kanunu
17/02/2005 tarihinde yiiriirliige girmistir.

Lisanslt depolarda hububat, baklagiller, yagh
tohumlar, pamuk, findik, zeytin, zeytinyagi, kuru
kayisi, kuru {iziim, antepfistig1 ve siit iiriinleri gibi
birgok {iriiniin sistemde yer almasina iliskin gerekli
diizenlemeleri igeren tebligler yayimlanmistir.
Buna karsin ¢am bali ile ilgili herhangi bir yasal
diizenleme yapilmadigindan kurulmus herhangi bir
lisanslt depoculuk isletmesinin de bulunmadigi
belirlenmistir.

2021 yili verilerine gore, Tiirkiye 9.994 ton bal
ihracatt karsiliginda 31,15 milyon dolar ihracat
geliri  gerceklestirmistir (Trade Map, 2023).
Tiirkiye’nin ihrag ettigi bal miktar1 i¢inde ¢cam bali
orani ise %90-95 arasindadir (Korkmaz ve ark.,
2018). Calisma alaninda yer alan Mugla Ticaret
Borsasinin (MTB) 2021 yilina ait tescil biilteni
incelendiginde, toplam bal islem hacmi cari
degerinin 289,99 milyon TL’ye ulastigi
goriilmektedir. Yine bu borsada tescil olan ¢am
bal1 {iretici satis miktarinin 5.108,81 ton, cari satis
tutarinin ise 124,27 milyon TL olarak gergeklestigi
belirlenmistir (MTB, 2022).

Tiirkiye genelinde bal iiretim miktar1 artmasina
ragmen, Mugla ilinde 2018 yilinda 14,78 bin ton
olan bal iretiminin 2022 yilinda 6,58 bin tona
diistiigii (TUIK, 2023), bal veriminin de kovan
basina 15,80 kg’dan 7,44 kg’a kadar geriledigi
goriilmektedir (Sekil 1). Dolayisiyla iiretim miktari
ve bal verimindeki dalgalanmalarin olusturdugu
belirsizlik ¢am balinda uzun dénemli planlama ve
strateji olusturmaya yonelik adimlarin atilmasini
zorlagtirmaktadir.
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Sekil 1. Mugla ili ve Tiirkiye geneli aricilik istatistiklerit

Figure 1. Beekeeping statistics for Mugla province and Turkey.
Kaynak: Arastirmacilar tarafindan TUIK 2023 verilerinden derlenmistir.
Source: Compiled by researchers from TurkStat, 2023 data.

! TUIK (Tiirkiye Istatistik Kurumu) tarafindan aciklanan aricilik istatistikleri, herhangi bir bal cesidine veya nektar kaynagina

gore ayirilmaksizin genel olarak verilmektedir.

Tiirkiye’de kalkinma ajanslar1 ve ticaret borsalar
tarafindan hazirlanan lisansli depoculuk fizibilite
raporlart incelendiginde; hububat, kayisi, pamuk,
findik ve zeytinyagi gibi birgok farkli {iriin i¢in
yapilan sosyal ve ekonomik degerlendirmelerin
oldugu goriilmektedir. Incelenen raporlarin ortak
noktalarimn lisansh depoculugun; fiyat dalgalanmalari
ve kalite kayiplarmin Oniine gegen, {irliniin
pazarlanmasinin kolaylastiran, kurulduklar
bolgeye finansal katki ve istihdam saglayan bir
sistem olarak goriildiigli belirlenmistir (GTB,
2015; FKA, 2015; BAKKA, 2017; OTB, 2019;
GEKA, 2020; KKA, 2020; MEVKA, 2020). Bu
caligmada, tarim iriinlerinde siklikla goriilen fiyat
dalgalanmalarim1 en az diizeye indiren, arz
stirekliligini saglayan ve iiriin kalitesini koruyan
bir sistem olarak ortaya cikan lisansli depoculuk
uygulamalarina ¢am balinin da dahil edilmesi ile
yasanacak sosyal faydalar ve maliyetler acisindan
degerlendirmeler yapilmstir.

MATERYAL VE METOT

Bu caligsmada, bal sektorii ve ¢caligma alani ile ilgili
temel veriler icin TUIK, MTB, Trade Map gibi
kuruluslarm internet sitelerindeki kayitlarindan
yararlanilmis ve Mugla ili An1 Yetistiricileri Birligi
(MAYBIR) yetkililerinin gériislerine basvurulmustur.
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Ayrica lisansli depoculuk konusunda kalkinma
ajanslar1 ve ticaret borsalar1 tarafindan daha
onceden hazirlanan fizibilite raporlari, konu ile
ilgili uygulanan mevzuatlar, makaleler ve tezler
materyal olarak kullanilmistir.

Cam bali sektoriiniin merkezi konumunda olan
Mugla ilinde 2022 yili verilerine gore 4.894 adet
isletme sayisi, 884.096 adet kovan bulunmaktadir
(TUIK, 2023). Her ne kadar 2021 yili Mugla
Orman Bolge Miidiirliigii amenajman planlarina
gore 61.046 ha basrali orman alanlarinin oldugu
belirtilse de 2021 yilinda ¢ikan orman yanginlar
sonucunda bu alanlarin bir kismi zarar gordiigii
i¢in envanter ¢aligsmalar1 devam etmektedir. Mugla
ilinde ¢gam bal1 iiretiminin diger illerin ¢ok iistiinde
olmasina karsililk mevcut depolarin kapasite
yetersizligi, olumsuz depolama kosullar1 ve 2021
yili MTB verilerine gore 5.108 ton olan {iretici
satig miktar1 dikkate alindiginda ilk asamada 4.000
ton kapasiteli lisansli depoya ihtiya¢ oldugu
disiiniilmektedir (Goksu, 2022).

12.04.2013 tarih ve 28616 sayili Resmi Gazete’de
yaymlanan Tarim Uriinleri Lisansli Depoculuk
Yonetmeligi'ne gore (RG, 2013); “Kurulus izni
alan gsirketce, kurulus tescilinin Tiirkiye Ticaret
Sicili Gazetesi’'nde ilan edilmesini izleyen en geg



bir yil iginde faaliyet izni almak iizere Bakanliga
basvuruda bulunulmas: zorunludur. Bu siire,
gerektiginde Bakanlik tarafindan en fazla bir yil
uzatilabilir” denilmektedir. Mugla ilindeki ¢am
balt lisansli depo yatiriminin iki yil igerisinde
tamamlanabilecegi, 2024 yilinda kurulus yeri ve
kapasitesi  belirlenerek uygulama projelerinin
hazirlanmasi ve sonrasinda lisansli depo isletmesi
faaliyet izni (lisans) alinmasi siirecinin iki yilda
bitirilecegi ve deponun 2026 yilinda %60, 2027
yilinda %80 ve 2028 yilinda ise %100 (tam)
kapasite ile faaliyete gececegi ongoriilmiistiir.

2026-2028 yillar1 arasindaki doneme iligkin ¢am bali
lisansh depoculuk isletmesinin depolama siireleri ve
kapasite oranlar1 belirlenmistir. Lisansli depoculuk
isletmesinin faaliyet gelirleri olarak kira, tartim,
bosaltim, yiikleme ve laboratuvar analiz gelirleri
hesaplanmistir. Lisansli depo isletmesinin tam
kapasite ile ¢alistiginda ortalama %350 oraninda fiyat
artist sonucu katlanilacak maliyet hesaplanmustir.
Daha sonra uygun kosullarda depolanmayan
irlinlerdeki deger kaybi hesaplanarak ortaya cikan
ekonomik zararlarin neden olacagit muhtemel
sonuclar sektor acisindan ortaya konulmus ve ¢am
balmin lisansl depoculuk kapsamina alinmasi karari
sonucu paydagslarin refahindaki artis sosyal fayda
acisindan degerlendirilmistir.

Birgok kamu yatirim projesinin fayda
maliyetlerinin tliimiiyle parasal degerlerle ortaya
koyulmasi olanakli goriilmemektedir. Bunun en
6nemli nedeni ise kamu yatirim projelerinin biiyiik
oOl¢iide sosyal igerikli yatirnmlardan olusmasindan
kaynaklanmaktadir. Ancak bu durumda parasal
degerlere indirgenemeyen faydalarin analizler
sirasinda g6z ardi edilmesi de olanaksizdir (Ergen,
2008). Bu nedenle o6zellikle kirsal kalkinma ve
yoksullukla miicadele temelinde gerceklestirilecek
projelerde sosyal faydasi en yiiksek olan projelere
onem verilmesi gerekmektedir.

Ve

Calismada sosyal fayda ve maliyet analizi
kapsaminda ¢cam balma iliskin fiyat dalgalanmalarn
ve balin elverigli kosullarda depolanmamasi
nedeniyle igletmelerin katlanmak zorunda kaldigi

maliyetler hesaplanmistir (Goksu, 2022). Aricilik
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sektoriinde kullanilan akaryakit/nakliye, seker,
konaklama, ilag, aricilik alet ve makineleri gibi
temel girdilerin yabanci para birimlerine bagimh
olmasi nedeniyle ¢aligmada ¢am balinin lisansh
depoda depolanmasina iligkin yapilan
degerlendirmeleri daha gergeke¢i analiz edebilmek
icin Tiirk liras1 (TL) cinsinden elde edilen veriler,
2020 yili icin belirlenen, Tiirkiye Cumhuriyet
Merkez Bankasi reel efektif doviz kuru dikkate
alinarak Amerikan dolarina ($) cevrilmis ve
1$=7,0041 TL olarak alinmistir (TCMB, 2023).

BULGULAR VE TARTISMA

Cam balimin lisansh depoda tahmini depolanma
siiresi ve kapasite oranlari

Mugla ili ve gevresi gam bali liretimi agisindan yogun
olan bir bolge oldugundan, bu bolgede tesis edilecek
lisansli deponun Aydm ve Izmir illerinin ihtiyacini
karsilayabilecegi gibi aym zamanda diger bolgelere
de hizmet edebilecegi ongoriilmiistiir. Lisansli depo
isletmesinde depolanacak g¢am bali miktarinin
tahmini depolama siireleri balin hasat edildigi donem
dikkate alinarak hesaplanmugtir. 15 Agustos-15 Ocak
arasindaki donemde cam bali hasat edildigi igin,
Agustos ve Eyliil aylarinda %80, Ekim ve Kasim
aylarinda %100, Aralik ve Ocak aylarinda da %80
oraninda {iriin depolanacagi, bu aylarin disinda kalan
doénemde ise %30-%60 arasinda degisen oranlarda
iirliniin depolanacag1 varsayilmis (Goksu, 2022) ve
Cizelge 1°de gosterilmistir.

Buna gore, 2026 yilinda %60 kapasiteyle faaliyete
gegebilecek depoda toplam 18.960 ton, 2027
yilinda %80 kapasite ile 25.280 ton ve 2028
yilinda %100 kapasite ile 31.600 ton ¢am bali
stoklama potansiyelinin oldugu belirlenmistir
(Cizelge 1). Cam bali lisansh depo isletmesinin
gelirleri hesaplanirken, Cizelge 1°de yer alan
degerler esas alinmustir.

Lisansh depoculuk isletmesinin faaliyet gelirleri

Lisansh depo isletmelerinin faaliyet gelirleri temel
olarak kira geliri, tartim, bosaltma ve yiikleme
gelirleri ile laboratuvar analiz gelirlerinden
olugmaktadir (Goksu, 2022).
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Cizelge 1. Cam bali lisansli depoculuk isletmesinin aylara gore tesis doluluk ve kapasite oranlari.
Table 1. Facility occupancy and capacity rates of pine honey licensed warehousing enterprise by months.

Tesis Yillar (Years)
Aylar DolulukIOram 2026 2027 2028
(Months) (Facility Occupancy Rate) %60 Kap_asite %80 Kap_asite %100 Kapasite
% (Capacity) (Capacity) (Capacity)
(2.400 Ton) (3.200 Ton) (4.000 Ton)
Ocak (January) 80 1.920 2.560 3.200
Subat (February) 60 1.440 1.920 2.400
Mart (March) 60 1.440 1.920 2.400
Nisan (April) 50 1.200 1.600 2.000
Mayis (May) 40 960 1.280 1.600
Haziran (June) 30 720 960 1.200
Temmuz (July) 30 720 960 1.200
Agustos (August) 80 1.920 2.560 3.200
Eyliil (September) 80 1.920 2.560 3.200
Ekim (October) 100 2.400 3.200 4.000
Kasim (November) 100 2.400 3.200 4.000
Aralik (December) 80 1.920 2.560 3.200
Yillik Stok Miktar1 Toplam (ton) 18.960 25,280 31.600

Annual Stock Quantity Total (tons)

Kaynak (Source): Goksu, 2022.
Kira geliri

Mugla ilinde ilgili sektor paydaslari ile yapilan
gorlismelerde, sistemin getirdigi vergi indirimleri
ve kira destegi agiklanmis, s6z konusu kazanimlara
ek olarak paydaglarin finansal durumu ve 2020-
2021 wyillarinda yasanan orman yanginlari ve
kuraklik gibi olumsuzluklar da g6z Oniine alinarak
5 TL/ton/ay (0,71 $/ton/ay) olarak uygulanacak
depo kira ticretinin kabul edilebilir bir tutar oldugu
yoniinde goriis ifade edilmistir (Goksu, 2022).
Diger tarimsal iirtinler incelendiginde 2021 yilinda,
zeytin i¢in 25 TL/ton/ay (3,57 $/ton/ay), bugday
icin 10,62 TL/ton/ay (1,52 $/ton/ay), arpa ve geltik
icin 11,79 TL/ton/ay (1,68 $/ton/ay) lisansli depo
kira {icreti alindig1 belirlenmistir (TURIB, 2021).

Tartim, bosaltma ve yiikleme geliri

Tartim, bosaltma ve ylikleme ticreti iiriin depoya
girerken veya c¢ikarken iriiniin o anki sahibi
tarafindan odenmektedir. Ornek olarak TMO,
TOBB Lisansli Depoculuk A.S.’de tart1 ticreti 0,5
TL/ton, ylikleme iicreti 1,5 TL/ton, bosaltma {icreti
1,5 TL/ton olmak fizere toplamda 3,5 TL/ton
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olarak uygulanmaktadir (Bal ve ark., 2014).
Calisma kapsaminda yapilan arastirma ve yiiz yiize
goriismelerden toplamda 10,00 TL/ton (1,43$/ton)
tartim, bosaltma ve yiikleme {icreti uygulanmasi
uygun bulunmustur (Goksu, 2022).

Laboratuvar analiz geliri

Lisansh depo isletmesine gelecek iiriiniin ortalama
20 ton yiikk tasima kapasitesi olan kamyonlarla
gelecegi varsayilmistir. Calisma kapsaminda yapilan
aragtirma ve birebir gorligmeler sonucu 300,00
TL/kamyon (42,83%/kamyon)? laboratuvar analiz
iicreti uygulanmasi kabul edilmistir. Bu analizler
depoya giriste bir kez yapilmaktadir. Belirlenen
kira, tarttim, bosaltma, yiikkleme ve laboratuvar
analiz {cretlerinin her yil i¢in %10 oraninda
artirilmasi uygun goriilmektedir (Goksu, 2022).

Mugla ilinde kurulacak ¢am bali lisansli deposuna
iliskin gelir tahminlerine gore; 2026 yilinda
81.209,26 dolar, 2027 yilinda 119.106,92 dolar ve

2 1 kamyon= ortalama 20 ton ve fiyat 15,00 TL/ton (2,14
$/ton) olarak hesaplanmistir.



2028 yilinda 163.772,02 dolar gelir elde edilebilecegi
hesaplanmistir (Cizelge 2). Boylece lisansh depoculuk
sistemi igerisinde ¢am balinin da uygulamaya
konulmasimin, sektérde istihdamin artmasinda ve
bolge ekonomisine olumlu katkilar saglamasinda
onemli bir rol oynayacagi belirlenmistir.

Sosyal fayda-maliyet analizi

Fiyat dalgalanmalarindan kaynaklanan belirsizlik,
isletmelerin temel sorunu durumuna gelmis ve
gelecege yonelik kararlar almayi zorlastirmustir.
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Isletmeler fiyat garantisi veya maliyetlerini
karsilayacak  bir  taban fiyat uygulamasi
olmadigindan risk almayarak iiretim yapmaktan
vazgecmektedir. Bu durum sosyal fayda-maliyet
analizi yapilirken, hesaplamalara dahil edilmesi
gereken temel unsurdur (BAKKA, 2017). Cam bali
lisanslt deposunun %100 kapasite ile calistigi
varsayilarak fiyat dalgalanmasi durumunda 2028
donemi i¢in katlanilacak maliyet hesaplanmis ve
Cizelge 3’te gosterilmistir.

Cizelge 2. Cam bal1 lisansli deposunun yillara gore gelir durumu.
Table 2. Income status of pine honey licenced warehouse by years.

2026 2027 2028
Depo Gelirleri Stok  Ucret Tutar Stok  Ucret  Tutar Stok Ucret Tutar
(Warehouse Income )~ (Stock)  (Fee) (Amount)  (Stock) (Fee) (Amount) (Stock) (Fee)  (Amount)
%$)* (ton)  ($/ton) %) (ton)  ($/ton) %) (ton) ($/ton) %)
1) (2) (3=1x2) (1) (2)  (3=1x2) €] (2 (3=1x2)
Kira (Rent) 0,71 13,354,88 0,79 19.851,15 0,86 27.295,34
Tartim (Weighing)
Indirme (Unloading) 18.960 1,43 27.069,75 25280 1,57 39.702,31 31.600 1,73 54.590,67
Yiikleme (Loading)
Laboratuvar Analiz
. 2,14 40.604,63 2,36 59.553,46 2,59 81.886,01

(Laboratory Analysis)
Toplam Gelir 81.029,26 119.106,92 163.772,02

(Total Income)

Cizelge 3. Sosyal fayda maliyet analizi — fiyat dalgalanmast.
Table 3. Social cost-benefit analysis - price fluctuation.

Uriin Satis Degeri ~ Uriin Satis Degeri ~ Fiyat Dalgalanmasi

Aylar T_es_is Doluluk Orant K(;/Opla(')s(i)te Product Sales  Product Sales Value Maliyeti_
(Facility Occupancy Rate) : Value ($) * ) * Cost of Price
(Months) % Efggg‘#tgg (2,86 $/kg) (4,28 $/kg) Volatility ($)*
(4000 Tor) ® @ (1-2)
Ocak (January) 80 3.200 9.137.469,97 13.706.204,96 -4.568.734,99
Subat (February) 60 2.400 6.853.102,48 10.279.653,72 -3.426.551,24
Mart (March) 60 2.400 6.853.102,48 10.279.653,72 -3.426.551,24
Nisan (April) 50 2.000 5.710.918,73 8.566.378,10 -2.855.459,37
May1s (May) 40 1.600 4.568.734,99 6.853.102,48 -2.284.367,49
Haziran (June) 30 1.200 3.426.551,24 5.139.826,86 -1.713.275,62
Temmuz (July) 30 1.200 3.426.551,24 5.139.826,86 -1.713.275,62
Agustos (August) 80 3.200 9.137.469,97 13.706.204,96 -4.568.734,99
Eyliil (September) 80 3.200 9.137.469,97 13.706.204,96 -4.568.734,99
Ekim (October) 100 4.000 11.421.837,47 17.132.756,20 -5.710.918,73
Kasim (November) 100 4.000 11.421.837,47 17.132.756,20 -5.710.918,73
Aralik (December) 80 3.200 9.137.469,97 13.706.204,96 -4.568.734,99
Toplam (Total) - 31.600 90.232.515,98 135.348.773,97 -45.116.257,99

*2020 TCMB kurlarina gore 1$=7,0041TL olarak alinmigtir (2020 CBRT exchange rates, 1$=7,0041TL).
59



ANADOLU 33 (1) 2023

Lisansli deponun tam kapasite ile ¢alistiginda, bir
yilda 31.600 ton ¢am bali depolanmasi beklenmektedir.
Cam balinin iiretici satig fiyatinin 2,86 $/kg olmasi
sonucunda isletmeler toplam 90,23 milyon dolar
degerindeki {iriinii depoya getireceklerdir. Dogal
kosullara baglh olarak gerceklestirilen bal iiretiminde
yasanabilecek arz eksikliginin yaninda, planli bir
sekilde tiretimin olmamasi, orman yanginlari veya
salgin hastalik siireci gibi bircok farkli nedenlerle
piyasada fiyatlarm ortalama %50 oraninda ytikselmesi
sonucu balin 4,28 $/kg olmasi iiriin degerini de
135,35 milyon dolara ¢ikacaktir. Aricilik isletmeleri
riinlerini lisansli depoya getirmeden satmalari
durumunda ortaya ¢ikan fiyat dalgalanmalar
nedeni ile ayn1 miktar iirlinde 45,12 milyon dolar
gibi bir zararla karg1 karsiya kalacaktir (Cizelge 3).
Dolayisiyla isletmeler fiyat dalgalanmalarinin
yarattig1 belirsizlik sonucunda bu zarara katlanmak
yerine aricilik faaliyetlerini birakacak ve bal tiretim
miktart ile birlikte depo kapasitesi de diisecektir
(Goksu, 2022). Bati Karadeniz Kalkinma Ajansi
(BAKKA) tarafindan 2017 yilinda hazirlanan
lisansli depoculuk fizibilite raporunda, Zonguldak
ilinde kurulacak 5.000 ton kapasiteli findik lisansh
depo tesisinin bir yilda 37.000 ton findik
depolayabilecegi ve flriin fiyatinin 8,50 TL’den
10,50 TL’ye ¢ikmasi durumunda 74.000 TL zarar
edecegi bildirilerek fiyat dalgalanmalarinin oniine
gecebilecek yoOntemlerin uygulanmasi gerektigi
vurgulanmistir (BAKKA, 2017).

Ikinci unsur ise isletmelerin iiriinlerini uygun
kosullar altinda depolayamamasi sonucu ortaya ¢ikan
kayiplardir. Koétii depolama kosullar1 nedeniyle
triinlerini pazar degerinin altinda satmak zorunda
kalan isletmeler ekonomik kayba ugramakta ve bu
durum tdretimde zarara yol a¢gmaktadir (Goksu,
2022). Tirk Gida Kodeksi Bal Tebligi’ne gore:
“Tiirk Gida Kodeksi Yonetmeligi’nin 10. maddesinde
yer alan kurallara ek olarak; ballar, paketleme/
dolum noktasindan tiiketiciye ulastirilana kadar
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tiim agamalarda temiz ve kuru yerlerde kokulardan
ari bigimde, dogrudan giines 1s1gindan korunacak
ve 25°C’yi asmayacak sekilde muhafaza edilir”
denilmektedir (RG, 2020).

Bal depolamanin uygun kosullar altinda yapilmamast
sonucu iriiniin dogalligin1 yitirdigi ve rutubet
oraninin gilivenli diizeyi (%20) asip fermantasyon
ile bozulmaya baglayabildigi ya da uygun olmayan
sicakliklarda saklanmasi ile birlikte, HMF
(Hydroxymethylfurfural) oraninin yiikselerek {ist
solunum, g6z ve deri hastaliklarinin yaninda
kanserojen etkisinin de ortaya ¢ikarak insan saglig1
iizerinde olumsuz etkilerinin gortilmesinin miimkiin
olabilecegi belirtilmektedir (Teixido et al., 2006).
Cam balinin kivami bozulmadan ve kristallesmeden
uzun siire saklanabilmesi i¢in ger¢cevenin 2/3’{iniin
sirlanmis olmasi ve balin tam olarak ideal nem
oranini igerecek degerlere gelip, olgunlastiktan
sonra hasat edilmesi gereklidir. Sagim sonunda ise
tek kullanimlik tenekelere konularak giines
1s18indan ve nemli ortamlardan korunmasi sarttir
(MAYBIR, 2023).

Bu c¢alismada bozulan iiriiniin oran1 sahada yapilan
gozlem ile ari yetistiricileri birliklerinde calisan
teknik personeller ile yapilan goriismelere de
dayanarak %0,5 olarak belirlenmistir. Boylece tam
kapasitede 4,28 $/kg olan ¢am bali iiretici satis
fiyat ile isletmeler toplamda 135,35 milyon dolar
degerindeki {iriinii lisansli depoya getirecekken,
triiniin uygun kosullarda saklanmamasi sonucu
toplam {riin miktarin 158 tonu standart disi
(bozuk) firiin olarak ayrilmistir. Bozulan tiriiniin
4,28 $/kg fiyat iizerinden degeri 67,67 bin dolar
olarak hesaplanmistir (Cizelge 4). Boylece isletmeler
giriinlerini uygun kosullarda saklayamadigi igin
toplamda 67,67 bin dolarlik bir zarara ugrayacak
ve bu zarara katlanmamak ic¢in bal {iretiminden
vazgectiklerinde yine hem tiretim potansiyeli hem
de lisansli depo kapasitesi diisecektir.
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Cizelge 4. Uygun kosullarda depolanmayan tiriinlerde deger kaybi ($).
Table 4. Loss of value of products not stored under appropriate conditions (3$).

Tesis ) ) Uygun Kosullarda
. Bozuk Uriin - Bozuk Uriin  Depolanmayan Uriin
Doluluk %100 Kapasite . % Uriin Satis S o
Aylar Oram % (4.000 Ton) Mlktarl_ (ton) Degeri ($)** Degeri ($) Degeri ($)
e . Quantity of Value of  Value of Product Not
Months Facility 100% Capacity Spoilt Product* Product Sales Spoil Stored Und
Occupanc (4.000 Tons) poilt Product Value (§)** poilt Stored Under
pancy (tons) Products ($)  Suitable Conditions
Rate % $)
Ocak (January) 80 3.200 16 13.706.204,96 6.853,10 13.699.351,86
Subat (February) 60 2.400 12 10.279.653,72 5.139,83 10.274.513,89
Mart (March) 60 2.400 12 10.279.653,72 5.139,83 10.274.513,89
Nisan (April) 50 2.000 10 8.566.378,10 4.283,19 8.562.094,91
Mayis (May) 40 1.600 6.853.102,48 3.426,55 6.849.675,93
Haziran (June) 30 1.200 5.139.826,86 2.569,91 5.137.256,95
Temmuz (July) 30 1.200 5.139.826,386 2.569,91 5.137.256,95
Agustos (August) 80 3.200 16 13.706.204,96 6.853,10 13.699.351,86
Eyliil (September) 80 3.200 16 13.706.204,96 6.853,10 13.699.351,86
Ekim (October) 100 4.000 20 17.132.756,20 8.566,38 17.124.189,82
Kasim (November) 100 4.000 20 17.132.756,20 8.566,38 17.124.189,82
Aralik (December) 80 3.200 16 13.706.204,96 6.853,10 13.699.351,86
Toplam (Total) --- 31.600 158 135.348.773,97  67.674,39 135.281.099,58

*Bozulan iiriin miktar1 %0,5 olarak alinmugtir (The amount of spoilt product was taken as 0.5). **Cam bali iiretici satis fiyat1 4,28 $/kg’dir. (The

producer sales price of pine honey was taken as 4,28 $/kg).

SONUC VE ONERILER

Bal iiretiminden beklenen faydanin saglanmasi ve
kaynaklarin ekonomik kullanimi i¢in en az kalite
kayb1 ve en diigik fiyattan {irlinlin tiiketiciye
sunulmas1 gerekirken ayni zamanda ireticiyi ve
sanayiciyi de sektordeki fiyat dalgalanmalarindan
koruyacak ve ariciligin siirdiirebilirligini saglayacak
fiyat  politikalarimin  olusturulmasina  ihtiyag
duyulmaktadir. Lisansli depoculuk sisteminin
uygulanmasi1 ile birlikte ¢cam bali fiyatlarindaki
beklenmedik dalgalanmalara kars1 aricilik isletmeleri
ve bal ticaretini yapan sanayiciler korunabilecektir.
Tiirkiye’de sektore yapilan yatirimlar sonucu bal;
az miktarda ve Kkaliteli iiriin {iretmek anlayisi
yerine bilyiik miktarlarda iiretilen bir endiistriyel
irlin durumuna doniismiistiir. Bal tiretimindeki bu
degisim, dogal olarak belirlenen bazi kurallara
uyulmasini da beraberinde getirmistir. Nitelikli ve
giivenilir cam balinda temel hedef insan sagligina

zararli olmayan, kimyasal ve mikrobiyolojik
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kalmtilar igermeyen iiriinler elde edilmesi olmalidir.
Bu kapsamda lisansli depoculuk sisteminde
“yetkili siniflandiric1” olarak adlandirilan ve 5300
sayili Kanun kapsaminda lisans alarak, tarim
tiriinlerini analiz eden, {irliniin niteligini belirleyen,
standartlara uygun olarak siniflandiran gercek veya
tiizel kisilerce isletilen laboratuvarlarin olmasi gida
sahteciliginin Onlenmesi ve iiriiniin yiiksek kalite
diizeyine ulagtirma konusundaki kararliligin bir
gostergesidir.

Lisansli depolarda muhafaza edilen {irlinlerin
siradan depolarda muhafaza edilen {iriinlerden en
onemli farki, tiriinlerin depoda sigorta kapsamindaki
bir risk nedeniyle zarar gérmesi durumunda bu
zararin karsilanmasinin garanti altinda olmasidir.

Lisanshi depoculuk sisteminin temel ayaklarindan
birini olusturan tazmin fonu da lisansli depo

isletmelerinin ~ ilgili ~ mevzuatta  Ongoriilen
yiikiimliiliklerini yerine getirememesinden dolay1
ortaya c¢ikan zararlarin tazmin edilebilmesi
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amaciyla kurulmustur (TB, 2023). Lisansli depo
isletmeleri elektronik {iriin senedine sahip olan
mudinin depoladig: {riinlerde ortaya ¢ikan hasar
tazmin etmekle yiikiimliidiir. Bunu yapmadiklar
takdirde  zarar tazmin  fonu  tarafindan
karsilanmaktadir.

Ballar uygun kosullarda koruma altina alinmazsa;
fiziksel, kimyasal, biyolojik ve duyusal kalite
kayiplarinin sonucunda miktar ve maddi olarak
kayip yasanmasi kaginilmazdir. Bu nedenle cam
balinin kalite siniflarina gore ayrilarak belirli bir
plan dahilinde lisansli depolarda depolanmasi
gereklidir.

Lisansli depolar belirlenmis standartlarin disinda
olan kalitesiz {irlinleri teslim almayacaklar1 igin
iriinlerde istenilen kalite yakalanabilecek ve
gecersiz Ozelikteki istenmeyen iiriinlerin iiretimi
kendiliginden son bulacaktir (Erbay, 2007). Cam
balinin kalite yetersizligi ve fiyat dalgalanmalarina
kars1 lisansli depolarda muhafaza edilmesinin
getirecegi baslica ekonomik ve sosyal faydalar su
sekilde siralanabilir:

v' Belirli donemlerde {iretimi olan ¢am balint yilin
her doneminde tiiketiciye sunarak fiyat
dengesinin olugsmasin1  saglamak ve fiyat
dalgalanmalarinin 6niine gegmek,

v Mudilerin lisansli depoya teslim ettikleri iiriinler
icin olusturulan elektronik iiriin senetlerini
teminat olarak gostererek bankalardan kredi
yolu ile nakit ihtiyaglarinin karsilanmasi ve
bolgesel gayri safi katma degeri artirmak,

v/ Cam balmin hasat sonrasi uzun siire
bozulmadan saklanmasi ve kotii kosullarda
depolamadan kaynaklanan kayiplarin en az
diizeye indirilmesini saglamak,

v" Hasat sonu iiriin standardizasyonun yapilabildigi,
tasima masraflarin  en diisik seviyeye
indirildigi, iyi korunan ve kolay pazarlanabilen
bir sistem olusturmak,
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v Cam balinin pazara en iyi kalitede sunulmasini
saglayarak saglikli cam bali erigimini glivence
altina almak,

v' Cam bali ihracatinda siireklilik saglayarak
diizenli gelir elde etmek.

Tiirkiye'de ¢am bali sektdriinde lisansli depoculuk
ve lriin senedi sisteminin bir an 6nce kurulmasi,
bolge ve diinya piyasalari ile biitiinlesik bir sistem
icerisinde yer almasi agisindan hayati bir 6nem
tasimaktadir. Her ne kadar Tiirkiye’de 2005 yilinda
lisansli depoculuk sistemine iligkin mevzuatta
gerekli diizenlemeler yapilmis ve bir¢ok tarimsal
triinde uygulamaya gecilmisse de c¢am balinin
lisanshi depoculuk sistemine dahil edilebilmesi i¢in
¢am balinda smiflandirmay1 etkileyen ¢ok sayida
faktoriin olmasi, kaliteli iiriiniin hak ettigi degerden
pazarlanamamasi, Ureticilerin hasat doneminde
nakit paraya ihtiyact olmasi ve geleneksel
depolama yontemlerinden vazgegilmemesi gibi
temel sorunlar ¢am bali lisansli depo tesisinin
kurulmasi asamasinda yasanabilecek zorluklardan
en Onemlileridir. Bu nedenle lisansli depoculukta
diinyada ve Tiirkiye’de gerceklestirilen uygulamalarin
incelenerek bal sektoriine uyarlanmasi, basta
isletmeleri olmak {izere tiim piyasa
paydaslar icin iilke genelinde ayrintili bir sekilde

aricilik

bilgilendirme programlarinin olusturularak sistemin
isleyisinin nasil  gergeklestiginin  agiklanmasi
atillacak ilk adimlar arasinda yer almaktadir.
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ABSTRACT: The aim of the study was to compare three different methods that are used to measure harvest losses under
real field conditions for corn, soybean and cotton. A 1 m? frame parallel to the planting row spacing (Method 1: M1), 1 m? frame
perpendicular to the planting row spacing (Method 2: M2) and three quarter m? (Method 3: M3) were used to calculate harvest
losses. The M1, M2, and M3 methods were used to calculate the losses in the harvest of corn and soybean with combine harvester.
Then the M1 and M2 methods were used to calculate the losses when harvesting cotton with a cotton picker. Five grids were
established in the same field measuring 50 m x 50 m for M1, M2 and M3. The losses measured for corn at the end of the study were
2.8%, 3.4% and 4.7%; and 1.5%, 2.1% and 4.4% for soybean, according to the M1, M2, and M3 methods, respectively. The losses
measured for cotton were 4.7% and 4.6%, according to the M1, M2 methods, respectively. It was determined that losses calculated
from M1 to M3 increased and that there was a difference in the calculated losses of 59.6% between M1 and M3 for corn and 33.5%
for soybean. There was no difference between M1 and M2 for cotton.

Keywords: Crop losses, harvest machinery, shatter losses, corn, cotton, soybean.

Hasat Kayb Olciim Yontemlerinin Karsilastiridmast

OZ: Calismanmin amaci, bazi tarla bitkilerinde hasat kayiplarimn élgiilmesinde kullamilan farkli 6lciim yontemlerinin
karsilagtirdmasidir. Bu amag dogrultusunda, gercek tarla sartlarinda bicerdover operatorii ve tiretici inisiyatifi altinda yapilan
hasatlarda 3 farkl kayp 6lgme yontemi kullanilarak elde edilen sonuglar degerlendirilmistiv. Misir ve soyanmin bigerdoverle
hasadinda, ekim sirasina paralel 1 m? cerceve (1. yontem) , ekim swrasma dik 1 m? cerceve (2. yontem) ve iicceyrek m? (3. yontem),
pamugun ise pamuk toplama makinasi ile hasadinda ise 1. ve 2. yontemler kullanilarak hasat kayiplart hesaplanmigtir. Olgiimlerde
3 yontem icin ayni tarlada 50m x 50m ebatlarinda olusturulan 5 grit kullanilmistir. Calisma sonunda, misir icin 6lgiilen kayiplar
1, 2, 3. yontemlere gore sirasiyla %2,8, %3,4 ve %4,7, soyada %15, %2,1 ve %4,4 ve pamukta %4,7 ve %4,6 olarak
gerceklegsmistir. 1. yontemden 3. yonteme dogru hesaplanan kayiplarin arttigi ve misirda 1 ve 3. yontemler arasinda %59,6
oranminda, soyada ise %33,5 oraminda hesaplanan kaywplarda farkliik oldugu tespit edilmistir. Pamuk hasat kayiplar: ol¢iimiinde
ise 1. ve 2. yontemler arasinda bir farklilik tespit edilememistir.

Keywords: Uriin kayiplari, hasat makinalari, dékiilme kayiplari, musir, pamuk, soya.

INTRODUCTION mechanization practices is to increase productivity
(Kutzbach, 2000). The benefits of mechanization of
planting to harvesting of most field crops which has
taken place from the last century to the present have
manifested as increased planting areas, reduced
labor and costs. Harvesting is the last and important

Nowadays, the number of agricultural workers
continues to decrease and all conditions must be
modernized and mechanized to increase agricultural
productivity and reduce unit costs of inputs (Sotnar
et al., 2018). One of the main goals of agricultural
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stage in the agricultural production chain. Use of
harvesters must ensure that mechanical damage and
losses are kept at a minimum and vyield is
maintained. However, no harvester can provide
100% efficiency. The performance of a combine-
harvester is evaluated by ensuring that the grain loss
rates are within acceptable limits, which are used as
an important parameter (Chaab et al., 2020). It is
possible to increase the efficiency of the machine
and reduce mechanical losses by adjusting the basic
operating parameters of the combine-harvester and
other harvesting machines by monitoring the
harvest losses (Coen et al., 2008). In Tirkiye,
approximately 75-80% of cultivated areas consists
of cereals and approximately 75-80% of this area is
harvested by combine harvesters. It is known that a
significant part of the combine-harvester stock of
our country has reached the end of its economic life.
In this case, the grain losses are estimated to be
around 3-4% on average for wheat harvests. An
extra 1% loss in harvest corresponds to 180-200
thousand tons of product (Say et al., 2010). In
addition, these losses do not only decrease the profit
of the producer, but also cause problems by mixing
seeds with the soil and facilitating the proliferation
of weeds and pests for the next crops (Alonso and
Avila, 2011; Jones and Dalal, 2017).

Y. VURARAK: A COMPARISON OF HARVEST
LOSS MEASUREMENT METHODS

Monitoring and controllability of losses during
harvest have also become an important issue for
precise and smart agriculture applications (Lian et
al., 2021). In parallel with this approach, control
services to reduce harvest losses have been
implemented in Tirkiye for many years. In
accordance with articles 32 and 40 of the Decree of
the Council of Ministers number 5326, controls are
carried out for many products every year within the
scope of the "implementation instructions on the
execution of control services in harvesting products
with combine harvesters". Provincial
Governorships allow mechanical harvest losses of
2-3% for corn, 3-6% for soybean and 5-6% for
cotton, and penal sanctions are applied when
necessary. Mechanical losses from harvesting
machines vary depending on many factors such as
harvest time, harvesting method and management,
mechanical settings, operator training, maturity
level of the plant, climate and topography.

According to statistical records, the grain losses of
Tiirkiye are given in Table 1 (TUIK, 2022).The data
reveal that the highest losses occur in barley, wheat,
corn, red and green lentils and soybeans, respectively.
These losses cover the losses incurred during
harvesting and transportation and do not include
damages such as breakage, peeling, cracking, and
crushing caused by harvesting machines.

Table 1. Production amount and harvest losses for some selected plant products (TUIK, 2022).
Cizelge 1. Secilmis baz bitkisel iiriinlerde iiretim miktar1 ve hasat kayiplar1.

Products Production

(Tonnes)
Barley 7,600,000
Wheat 19,000,000
Corn 6,000,000
Oats 265,000
Rye 310,000
Rice 600,000
Red beans 225,000
Red lentils 31,000
Chickpeas 630,000
G. lentils 43,631
Sunflowers 2,100,000
Canola 180,000
Cotton seed 1,320,000
Soybean 150,000

Area sown Harvest losses* Measured
(ha) (Tonnes) loss rate (%)
2,869,072 456,000 6
6,846,327 1,045,000 5.5
638,829 180,000 3
109,823 2,120 0.8
112,164 4,030 1.3
126,419 6,000 1
88,939 2,475 11
242,776 8,060 2.6
520,595 8,190 1.3
39,612 1,134 2.6
752,632 16,800 0.8
52,515 2,340 1.3
477,868 26,400 2
35,295 1,200 0.8

*Harvest losses correspond to the losses incurred during harvest including losses incurred during the transportation from the plot

to the seat of the holding.
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The most important measure taken to reduce losses is
the systematic controls made using some methods in
the field at the time of harvest. These methods are
known to be generally time consuming and can differ
according to the experience of the practitioner
(Bomoi et al., 2022). An examination of international
studies indicates that this experience is universal. For
example, Sotnar et al. (2018) reported that a 10.4 m
wide harvester table with a working width of 10.4 m
and 0.0961 m wide frames was used to complete 1
m? to determine harvest losses. They emphasized that
the measurements were carried out by placing the
frames in a perpendicular position to the planting
direction. Andrews et al. (1992) developed and
applied a method to measure losses for rice
harvesting. In general, a model has been established
for the most appropriate adjustment stages by making
separate evaluations for each part of the combine
harvester where losses occur. Zhao et al. (2011)
designed an instantaneous trackable grain flow
sensor to determine simultaneous harvest losses.
They determined that the error rate of the loss
measurement made by using the frame manually with
the sensor was 12%. Srivastava et al. (2006) and
Mairgyhany et al. (2018), on the other hand, reported
that calculations can be made using 50 cm x 50 cm
frames to measure various grain losses. Wang et al.
(2021) did a literature study and reported that the
measurement of harvest losses in the USA was
generally done with 1 m? frames, taking into account
the working width of the combine. Pre-harvest losses
were also calculated with the same framework before
harvesting losses were determined. The same study
reported that the Ministry of Agriculture in Brazil
had issued instructions to use a table width of 2 m?to
measure grain harvest losses, and calculate cob losses
on 30 m? based on table width. It is emphasized that
in China, controllers make measurements with three
replications according to the grain moisture values in
a2 m? area, again taking into account the width of the
mowing table to determine corn harvest losses. Liang
et al. (2015) reported that the measurement of rice
harvest losses was carried out by counting seeds in an
area corresponding to straw outlet width and 30 m in
length. These measurements are carried out by
overlooking the 5 m entrance and 5 m exit distances
of this area. Suismono (2012) determined the loss
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measurement method used in paddy fields in
Madagascar in his study. The biological yield was
calculated for 5 m x 5 m according to this method,
and the amount of loss was determined with nine
frames measuring 40 cm X 14 cm in size placed
randomly into the field before and after the harvest.
A guide was established for the controllers for
calculating harvest losses in rice practically by
establishing a conversion table. Different methods
are used to determine the loss amount (Siebenmorgen
et al, 1994), which is the most important
performance indicator of harvesters. However, the
differences between these methods are not well
known. In Tiirkiye, the three-quarter m? loss
measurement method is widely used especially in
wheat and barley harvests. At the same time, the use
of this method for controllers is facilitated with
various plates. Different methods have been used to
determine the harvest losses of other products,
however they have not been clarified.

Mechanical grain losses during harvest are affected
by many factors such as the combine-harvester
tune-up, the experience of operator, the structure of
the plants, harvest maturity, climate and
topographic conditions. In order to protect the
national wealth in agricultural production, some
countries monitor the shatter, grain losses during the
harvest period every year, and ensure that the
necessary measures are taken. Different methods
can be used to monitor, measure and evaluate these
losses in field conditions. However, differences in
the results of these methods have not been
determined. No study has been found among
previous studies which compare different loss
measurement methods. The aim of this study is to
compare different harvest loss measurement
methods used in harvest loss control and determine
the differences between them.

MATERIALS AND METHODS

Materials

The study data consist of measurements taken from
corn, soybean and cotton fields in Adana province
Cukurova Region. During the harvest, the operator
controlled the speed of the combine. The



measurements were calculated in field as 5
repetitions with grids of 50 m x 50 m. The averages
of the results obtained were compared on a product
basis according to the methods.

The measurements were taken in the production
areas where the DKC 6590 corn variety, Arisoy
soybean variety and Carisma cotton variety are
grown in Cukurova. Corn and soybean were grown
in second crop conditions while cotton was grown
in main crop conditions. Soybean and corn were
planted with 70 cm row spacing and cotton with 75
cm row spacing in the fields where the study was
carried out. Case 2555, John Deere 9970 and
Newholland TC-56 combines were used in cotton,
soybean and maize harvesting, respectively. All
settings of the combines were made according to the
operator's experience.

Method

Three different harvest loss measurement methods
for corn and soybean and two different methods for
cotton were compared. Evaluation results were
given as ratio and proportion. The methods and
application forms are represented in Figure 1.
Application of the measurement methods:

Method 1 (M1): A 1 m? frame was placed vertical
to the planted rows (corn, soybean, cotton); Method
2 (M2): A 1 m? frame was placed parallel to the
planted rows (corn, soybean, cotton); Method 3
(M3): The three-quarter m? method (corn, soybean).

M1: a 72 cm x 140 cm (1.008 m?) frame was placed
perpendicularly for maize and soybean and adjusted
to an average of 1 m? according to 70 cm row
spacing, and a 67 cm x 150 cm (1.008 m?) frame
was adjusted for 75 cm row spacing for cotton were
used. The amount of crop losses for cotton, corn and
soybean to cover 2 rows pre and post-harvest were
measured with these frames. The amount of soybean
seed/corn kernels/cotton bolls remaining in the
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frame was counted/weighed and used to make the
necessary calculations. Natural losses were
determined by using a 1 m? frame perpendicular to
the rows pre-harvest.

M2: a frame of 70 cm x 143 cm (1.001 m?) was
placed parallel to the planted rows spacing and
adjusted to an average of 1 m? according to the
distance between rows of 70 cm for corn, soybean,
and a frame of 75 cm x 134 cm (1.005 m?) between
the rows spacing of cotton planted with 75 cm row
spacing was used. Crop losses were determined for
1 row pre and post-harvest with this frame. The
amount of seeds or cotton bolls losses remaining in
the frame was counted or weighed and used to make
the necessary calculations. Natural losses were
determined by using a 1 m? frame parallel to the
rows pre-harvest.

M3 (the three-quarters m? method): The three-
quarter square meter method was used to determine
the losses corresponding to 1 m?. The three-quarters
m? frames measuring 50 cm x 50 cm were used for
corn and soybean, and the amount of crop losses
pre-harvest was taken into account in the loss
calculation.

The method used for the determination of post-
harvest losses was used to determine the amount of
loss pre-harvest. The frame sizes used to evaluate
the 1 m? area according to the distance between
rows and methods are given in Table 2. Since the
third method is generally used for cereals, it was not
used to determine cotton harvest losses.

Biological yield was calculated in 1 m? representing
each grid to determine the general average of the
field. (Sotnar et al., 2018). The number of cobs,
pods or bolls on the plants was taken into account
for the number of plants in 1 m? area for corn,
soybean and cotton for the calculations. The yield
calculation methods used according to the products
are given in Table 3.
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Post-harvest losses

Pre-harvest losses

XX 36 ¥ 3 X% XX XK X XK 0000000000
XXXXXXXXXXXXX 0000 0|0 0|00
XX XXXXXKXXXX X 0000 0|0 0|00
XXX XXXXPKXXX ) 0000 0|0 0|00
XXXXXXXKXXXXX ©0 000 0|0 0|00
XXXXXXXXXXXXX 00 00000O0COCO0

M1 72 cm x 140 cm frame for corn and soybean

67 cm x 150 cm frame for cotton
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XXXXEKXXXXXX)>:® o0 0|00 0 0|0 0O
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M2 70 cm x 143 cm frame for corn and soybean

75 cm x 134 cm frame for cotton

X X X X X XX XXX x x|x 000000 0j00)
X X X X X XXX XXX X|X 00 0000 0|00|0
XXXXXXXXX XXX X 0000|0000 OO
XXX XXXXXX XX 000|000 OOO
XX EXXXXXXXXX ojloojo 000 O OO
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M3 Three 50 cm x 50 cm frames for corn and soybean

Figure 1. Representative images of measurement methods.
Sekil 1. Olgiim ydntemlerinin temsili gériintiileri.
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Table 2. Frame sizes used in the measurement of harvest losses according to the methods.
Cizelge 2. Hasat kayiplarinin 6lgmesinde yontemlere ve {iriine gore kullanilan gerceve ebatlart.

Plant Row spacing (cm) M1 (cm) M2 (cm) M3* (cm)
Corn 70 72 x 140 70 x 143 50 x 50
Soybean 70 72 x 140 70 x 143 50 x 50
Cotton 75 67 x 150 75x 134 -
Placement of the frames Perpendicular to the Parallel to the row Intrarow and edge
row

*Conversion factor was used; M1: Frame placement perpendicular to planted rows; M2: Frame placement parallel to planted rows;

M3: The three-quarter square meter method.

Table 3. Equations used in calculating biological yield according to plant.
Cizelge 3. Uriinlere gore biyolojik verim hesaplamada kullanilan esitlikler.

Plant Biological yield Explanation Reference
MV: Corn yield (kg ha) A
: . nonymous,
Com MV = (KS x DS x DA)/1000 KS: Corn cob per m (cob m) _ 2011, Sotnar
DS: Number of kernels on the cob (kernels cob™) etal., 2018
DA: 1000 kernels weight (g)
SV: Soybean yield (kg ha?)
BS: Plant per m? (piece m2) Anonymous,
Soybean SV = (BSx BB xBD x DA)/1000 BB: Pod number plant (pod plant) 2011; Sotnar
BD: Seeds number per pod (seed pod-1) etal., 2018
DA: 1000 seed weight (g)
PV: Cotton yield (kg hal) Anonymous,
Cotton PV = KSx KA KS: Cotton burr per m? (pieces m2) 2007; Sotnar
KA: Burr weight (g) etal., 2018

The equations used in calculating the losses
according to each product and method are given in
Table 4.

RESULTS AND DISCUSSION
Harvest losses for corn

The measurements and calculations are given in
Table 5. The average biological yield for the second
crop corn was calculated as 9358 kg ha™.

Crop losses calculated according to the methods are
provided in Table 6. The trials showed no pre-
harvest losses in corn harvesting. Losses due to
combine harvesting were determined as 2.8% for
Method 1, 3.4% for Method 2 and 4.7% for Method
3. Comparison of methods showed a 59.5%
difference between Method 1 and Method 3. This
shows how high the margin of error rate can be

between the controller who prefers Method 1 and
Method 3. It is thought that it can be possible to see
these margin of error increase even more, especially
in harvest with high crop losses. In addition, it is
thought that Method 3 is generally used in the loss
calculation of grains such as wheat and barley,
which may lead to an overestimation of corn harvest
losses. Sessiz & Demirel (2021) measured harvest
losses in corn using 1.5 m? frames ina 3.5 m x 0.43
m area pre-harvest harvest in their study. They
placed the frames perpendicular to the planted rows.
Liangyu Hou et al. (2021) carried out a study to
determine the factors affecting corn harvest losses
in farmer conditions in China. They used 10 m long
rectangular frames covering 4-6 rows parallel to the
planting direction to determine corn harvest losses
in the field which was done by counting the kernels
remaining in this area.
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Table 4. Equations used in calculating losses according to plants and methods.
Cizelge 4. Uriin ve yontemlerine gore kayip hesaplamada kullanilan esitlikler.

Plant Harvest Losses Explanation Reference
Equations used to calculate losses for M1 and M2
K: Kernels loss (%) Anonymous, 2012;
E: Loss pre-harvest (piece kernel m2) Alizadeh and Allameh,
Corn K= ((S — E)xDAx100)/MV S: Post-harvest loss (piece kernel m2) 2013;
DA: 1000 kernel weight (kg) Sessiz and Demirel,
MV: Yield (kg ha) 2021
K: Seed loss (%)
E: Loss pre-harvest (seed m?) Anonymous, 2012;
Soybean K= ((S — E)xDAx100)/SV S: Post-harvest loss (seed m) Alizadeh and Allameh,
DA: 1000 seed weight (kg) 2013

SV: Yield (kg ha't)
K: Cotton bolls losses (%)
KK: Cotton bolls remaining on the plant (g)

K= MK: Cotton bolls losses on the ground post-
(((KK + MK) — DK)x 100/PV)  harvest (g)

DD: Natural losses pre- harvest (g)
PV: Yield (kg hat)
Equations used to calculate losses for M3

Corn K=(133x(a+b+c))/MV K: Seed/kernels loss (%)

a: Seed/kernels weight in the frame placed on
the left side of the harvester (g)

b: Seed/kgmels weight in the frame placed atthe i\ actava et al., 2006:
center point of the harvester (g)

. . Anonymous, 2011;
c: Seed/kernels weight in the frame placed on lakh et al )
Soybean K=(133x(a+b+c))/SV  theright side of the harvester (g) Aulakh et al.,2013;

MV: Corn yield (kg ha) Paixdo et al., 2017
SV: Soybean Yield (kg ha?)

133: constant to convert three-quarter square
meter to 1m?

Cotton - - -

Gemtos and
Mygdakos, 1998;
Kazama et al., 2018

Cotton

Table 5. Measured parameters for biological yield calculations in corn trial fields.
Cizelge 5. Misir alanlarinda biyolojik verim hesaplamalari igin 6lgiilen parametreler.

Rep. Number of cobs per KS DS DA TDS MV
plant (cob plant?)
1 1 11 300 290 3300 9570
2 1 8 352 290 2816 8166
3 1 13 250 290 3250 9425
4 1 10 336 290 3360 9744
5 1 9 377 290 3393 9838
Ave 1 10.2+1.9 3234494 290 3223.84234.5 9358+679.9

KS: Number of plants per m? (plant m2); DS: Number of kernels per cob (kernels cob™); DA: Standard 1000 kernels weight (g);
TDS: Total kernels on the cob (kernels cob); MV: Yield (kg ha't).
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Table 6. Harvest losses calculated according to the methods in the corn harvest.
Cizelge 6. Misir hasadinda yontemlere gore hesaplanan hasat kayiplart.

Crop losses post-harvest

Rep E M1 M2 M3
S K S K S K
1 0 2.4 10 31 13 5.2
2 0 10 35 12 4.2 12 5.6
3 0 8 2.4 10 3.0 11 45
4 0 12 35 14 41 13 5.1
5 0 7 21 9 2.6 9 35
Ave. 0 9+2 2.8+0.6 1142 3.4+0.7 11.6+1.69 4.7+0.8

M1: Frame placement perpendicular to planted rows; M2: Frame placement parallel to planted rows; M3: The three-quarter square
meter method; E: Pre- harvest losses (Natural lost) (number m2); S: Number of lost kernels (number m-); K: Total crop Losses

(%).

Harvest losses for soybean

Considering the average of recurrences in second
crop soybean, the average biological yield was
calculated as 3310 kg ha. (Table 7).

It was determined that natural losses occurred in
soybean pre-harvest and the results of repeated
counting according to the methods are given in
Table 8. According to the methods, it was calculated
that the total crop losses from the combine harvester
were 1.5% for Method 1, 2.1% for Method 2 and
4.4% for Method 3, respectively. It was determined
that the crop loss rates are different for the three
different methods in soybean field just like in corn
field. In particular, it was determined that the
harvest losses calculated with Method 3 were at
least 50% more than the harvest loss amounts

obtained with other methods (Table 8). Loureiro
Junior et al. (2014) compared frames of 1, 2, 3m?to
determine soybean harvest losses and reported that
frame sizes did not make a difference in the loss
rates. However, the effects of frame placement style
differences on measuring harvest losses were not
examined in this study. Camare et al. (2007)
reported that 2 m? frames used in soybean harvest
were not sufficient to measure harvest losses and
that loss measurement data made with 3 m? frames
could be more precise. Paixdo et al. (2017) used the
3-quarter square meter method to determine the
effect of differences in parcel sizes on soybean
losses. They determined that the least loss occurred
with the rectangular shaped parcel. The frames were
placed perpendicular to the planting direction in all
studies.

Table 7. Measured parameters for biological yield calculations in soybean trial fields.
Cizelge 7. Soya alanlarinda biyolojik verim hesaplamalari i¢in dlgiilen parametreler.

Rep. BS BB BD DA TBB SV
1 18 55 2 160 110 3168
2 20 58 2 160 116 3712
3 23 53 2 160 106 3091
4 22 48 2 160 96 3379
5 20 50 2 160 100 3200
Ave. 20.6+1.9 52.843.9 2 160 105.6£7.9 33104248.2

BS: Number of plants per m? (plant m2); BB: Number of pods per plant (pod plant?); BD: Number of seed per pod (seed pod-1);
DA: 1000 seed weight (g); TBB: Total seed per plant (piece); SV: Yield (kg ha't).
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Harvest losses for cotton

The biological yield for cotton was calculated as
6597 kg ha? considering the repetition averages
(Table 9).

Pre-harvest losses were determined in cotton and
they were calculated according to Method 1 and
Method 2. A comparison of the harvest losses
caused by cotton harvesting when using the Method
1 and the Method 2 revealed that the total loss
amounts were 4.7% and 4.6%, respectively (Table
10). Kirk et al. (2020) reported that they measured
losses by using 2.4 m long frames covering 4 rows
and collecting what was left on the ground in the
center of the frames to measure losses from cotton
harvesters.

When all the data were evaluated together, it was
determined that the losses caused by harvesting

machines differ according to the measurement
methods used (Table 11). Considering the average
yields, it was determined that a controller using
Method 1 for corn harvest lost 261 kg/ha, a
controller using method 2 lost 318 kg/ha and a
controller using Method 3 incurred harvest loss of
439 kg/ha for corn. In this respect, considering that
the acceptable total loss in corn harvest is 3%, only
the controller using method 1 will incur total loss
below this value. The same can be said for soybean
where methods 1 and 2 are very close to each other
and Method 3 incurs a high loss rate. The losses
calculated for cotton with Methods 1 and 2 are
similar. The difference between the methods will
become more evident in harvests where losses are
very high. However, it is absolutely necessary to
carry out studies under controlled conditions to
determine the method by which the actual loss
amount is measured.

Table 8. Harvest losses calculated according to methods for soybean.

Cizelge 8. Soyada yontemlere gore hesaplanan hasat kayiplari.

Crop losses post-harvest

Rep : M1 M2 M3
M1 M2 M3 S K S K S K

1 20 26 21 49 1.46 62 1.81 55 2.28
2 11 10 17 30 0.81 43 1.42 63 2.63
3 4 7 9 35 1.27 53 1.88 118 5.94
4 22 30 17 61 1.84 82 2.46 66 3.08
5 5 6 9 43 1.90 68 3.10 133 8.26
Ave.  12.4+83 15.8+11.3 14.6+5.3 43.6+12.1 1.5404 61.6+14.8 2.1+0.6 87.0+£35.7 4.434+2.5

M1: Frame placement perpendicular to planted rows; M2: Frame placement parallel to planted rows; M3: The three-quarter square
meter method; E: Pre- harvest losses (Natural lost) (seed m2); S: Number of lost seed (piece m); K: Total crop Loss (%).

Table 9. Measured parameters for biological yield calculations in cotton trial fields.
Cizelge 9. Pamuk alanlarinda biyolojik verim hesaplamalari i¢in 6lgiilen parametreler.

Rep. KS BS KA PB PV
1 7 15 5.79 86.85 6079
2 8 16 4.32 69.12 5529
3 9 19 4.25 80.75 7267
4 9 16 5.16 82.56 7431
5 8 17 5.06 86.02 6682
Ave. 8.2+0.8 16.6+1.5 4.9140.6 81.50+7.1 6597+800.0

KS: Number of plants per m? (plant m2); BS: Number of burr per plant (piece plant?); KA: Average balls weight per burr (g balls
1); PB: Single plant burr yield (g plant); PV: Biological yield (kg ha't).
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Table 10. Harvest losses calculated according to methods for cotton.
Cizelge 10. Pamukta yontemlere gore hesaplanan hasat kayiplart.

Post-harvest losses

Rep bb M1 M2

M1 M2 MK KK K MK KK K
1 19.3 17.1 40.49 8.10 3.9 33.52 6.70 3.8
2 20.1 18.2 26.79 10.18 3.1 44,72 10.25 6.6
3 18.1 9.2 35.04 28.89 6.3 27.44 20.12 5.3
4 7.3 8.4 38.09 8.72 5.3 21.27 10.19 3.0
5 22.8 19.1 49.41 7.90 5.0 40.22 9.70 45
Ave 17.5+£5.9 14.4+5.1 37.96+8.2 12.75+9.0 4.72+1.2 3343494 11.39+£5.0 4.6x1.3

M1: Frame placement perpendicular to planted rows; M2: Frame placement parallel to planted rows; DD: Pre-harvest losses
(Natural lost) (g m); MK: Left on the ground (g m?); KK: Remaining on the plant (g m); K: Total loss rate (%).

Table 11. Mechanical harvest losses calculated according to plant and methods.
Cizelge 11. Uriinlere ve yontemlere gore hesaplanan mekanik kayiplar.

Method Corn Soybean Cotton
Calculated loss Total loss Calculated loss Total loss Calculated loss Total loss
(%) (kg ha) (%) (kg ha'*) (%) (kg ha)
M1 2.8 262 15 49 4.7 310
M2 3.4 318 2.1 69 4.6 303
M3 4.7 439 4.4 146 - -

M1: Frame placement perpendicular to planted rows; M2: Frame placement parallel to planted rows; M3: The three-quarter square

meter method

CONCLUSIONS

In conclusion, it was determined that there is a
difference between measuring grain loss rate with 1
m? frames used in corn and soybean on the row and
parallel to the sowing direction (Method 2), and
measuring the grain loss of frames perpendicular to
the rows (Method 1). Furthermore, it was
determined that the grain loss rate obtained with the
three-quarter square meter method (Method 3) used
in soybean and corn incurred grain loss rate more
than the other two measure grain loss methods. It is
suggested that a grain collecting tent cover be used,
which is fixed with magnets or another mechanism
that provides grip under the combine harvester table
to obtain more accurate results in the calculation of
mechanical losses in corn and soybean.

It is thought that this condition can facilitate the
process. A comparison of the calculated results for
mechanical losses for cotton with Method 1 (Frame
placement perpendicular to planted rows) and
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Method 2 (Frame placement parallel to planted
rows) displayed similar results. However, it has
been observed that these two methods are
challenging for the controller in terms of
application. There is a need to establish different
methods in which alternative technological features
are included in these commonly used methods for
the measurement of losses. It can be said that there
is a need for more detailed studies under controlled
conditions to determine which grain loss
measurement method should be used to achieve the
most accurate results on a crop basis.
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OZ: Isparta/Egirdir kosullarinda yetistirilen Scarlet Spur elma cesidi meyveleri tam ¢igeklenmeden 139 ve 150 giin sonra
olmak iizere iki farkli olgunluk asamasinda hasat edilmistir. Hasattan sonra meyveler normal atmosfer (NA) ve kontrollii
atmosfer (KA) kosullarinda 0°C sicaklik ve %90+5 oransal nemde muhafazaya alinmistir. NA kosullarinda muhafaza edilen
meyvelerin yarisina 625 ppb dozunda 12 saat siireyle 1-Metilsiklopropen (1-MCP) uygulamasi yapilmistir. KA kosullarinda
depolama i¢in %1 O2 + %3 CO2 ve %3 O2 + %4 CO2 ve dinamik kontrollii atmosfer (DKA) olmak iizere 3 farkli atmosfer
bilesimi kullamilmistir. DKA ortaminda CO2 oram %l olarak ayarlanmistir. Klorofil fliioresans sensérii araciligiyla stres
sinyalinin alindigr minimum O2 seviyesi %0,2 olarak belirlenmis ve meyveler %0,3 giivenlik pay: eklenerek %0,5 O2 seviyesinde
depolanmustir. Raf omrii calismalart icin elmalar sogukta muhafazadan sonra 20 C sicaklik ve %60+5 oransal nem kosullarinda
7 giin bekletilmigtir. Sogukta depolanan ve buna ilaveten raf omrii kosullarinda bekletilen meyvelerde belirli araliklarla yiizeysel
kabuk yanikhig tespiti ve duyusal analizler yapilmistir. Calisma sonucunda, tam c¢iceklenmeden 150 giin sonra hasat edilip 1-
MCP uygulandiktan sonra NA kosullarinda depolanan elmalarda ve yine ayni donemde hasat edilip %0,5 O2 + %1 CO2 ve %1
O2 + %3 CO2 atmosfer kosullarinda depolanan meyvelerde kabuk yanikligr gozlenmemistir. Ayrica bu meyvelerin duyusal kalite
ozellikleri bakimindan da daha iyi oldugu tespit edilmistir.

Anahtar Kelimeler: Elma, 1-MCP, dinamik kontrollii atmosfer, hasat zamana.

The Effects of Different Maturity Stage and Storage Systems on Superficial Scald
and Sensory Quality of Scarlet Spur Apple

ABSTRACT: The fruit of Scarlet Spur apple variety grown in Isparta/Egirdir were harvested at two different maturity
stages, 139 and 150 days after full bloom. After harvest, the fruit were stored under normal atmosphere (NA) and controlled (CA)
atmosphere conditions at 0°C and 90+5% relative humidity (RH). Half of the fruit kept under NA conditions were treated with 1-
MCP (625 ppb) for 12 hours. For storage in CA conditions, three different atmosphere combinations were used: (1) 1% Oz + 3%
COz, (2) 3% O2 + 4% CO2 and (3) dynamic controlled atmosphere (DCA). In the DCA condition, the CO: rate was set as 1%. The
minimum Oz level, at which the stress signal was received by chlorophyll fluorescence sensor, was determined as 0,2%, and the fruit
were stored at 0,5% O: level by adding a 0,3% safety margin. For shelf life studies, apples were kept at 20 C and 60+5% RH for 7
days after cold storage. The superficial scald incidence and sensory quality of fruit were determined at regular intervals during cold
storage and shelf life. As a result, superficial scald was not observed in apples harvested at 150 days after full bloom and stored in
NA after 1-MCP treatment, or in fruit harvested in the same stage and stored in 0,5% O2 + 1% CO: and 1% Oz + 3% CO2
combinations. In addition, it was determined that these fruits were better in terms of sensory quality.

Keywords: Apple, 1-MCP, dynamic controlled atmosphere, harvest time.
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GIRIS

Diinyada ve Tiirkiye’de iliman iklim meyve tiirleri
icerisinde en fazla Tretimi yapilan elma,
klimakterik bir meyve tiiriidiir ve hasattan sonraki
stirecte meyve kalitesi hasat sirasindaki olgunluk
ve depolama kosullar1 ile yakindan iligkilidir
(Kader, 1999; Kvikliené ve ark., 2011; Bertone ve
ark., 2012). Hasat olgunlugu meyvelerde seker ve
organik asit gibi maddelerin oransal olarak
degisimi vasitasiyla (Silva ve ark., 2008; Veberic
ve ark., 2005) lezzet gelisimini ve hasat sonrasi
olgunlagsmay1 etkiler (Kovac ve ark., 2010). Elmada
hasat zamaninin belirlenmesinde tam ¢i¢eklenme
ile hasat tarihi arasinda gecen siire 6nemli bir
kriterdir. Bu siire c¢eside, yetistiricilik yapilan
bolgeye, anaca ve ekolojik kosullara gore
degisiklik gosterebilmektedir (Bozbuga ve Pirlak,
2012).

Tekstiir, elmada tiiketici tercihinde rol oynayan en
onemli kalite kriteridir. Sikilik, sululuk, gevreklik
ve unluluk gibi nitelikleri igeren meyvenin tekstiir
yapisi, meyve biiyiimesi ve depolama sirasinda
biyokimyasal, fiziksel ve yapisal bilesenlere gore
gelisir. Bu bilesenler meyve biiyiimesi ve
depolanmasi sirasinda etkili olan ¢ok sayida
faktore gore degisiklik gosterir (Delaire ve ark.,
2015). Elma gibi klimakterik {iriinlerde dogru
depolama kosullari iiriin kalitesinin korunmasinda
onemli bir rol oynamaktadir (Bertone ve ark.,
2012). Elmanin olgunlagmasi yumusama, nisasta
hidrolizi, sekerlerde artig, klorofil pargalanmasi,
membran degisiklikleri, spesifik protein sentezi,
artan solunum ve aroma iiretimi gibi bir¢cok
fizyolojik ve yapisal degisikliklerle tanimlanan bir
déonemdir ve bu donemde meydana gelen
degisimler etilen ile yakindan iliskilidir. Etilenin
etkilerini en aza indirmek i¢in kullanilan teknikler
arasinda disik sicaklik, 1-MCP, disik Oz ve
yiksek CO: igeren ortamlarin kullanilmasi gibi
yontemler bulunmaktadir (Abeles ve ark., 1992;
Fellman ve ark., 2003).

Elma muhafazasinda pratikte yaygin olarak
kullanilan 1-MCP, etilen reseptorlerine baglanarak
etileni bloke eden ve bodylece etilenle ilisgkili
biyokimyasal tepkimelerin hizin1 yavaslatan gaz
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halindeki bir siklik olefindir (Almeida ve ark.,
2016; Liguori ve ark., 2017). Etkinligi, biiyiik
Olciide hasattaki meyvenin olgunluk asamasina
baghdir (Lafer, 2006). Yapilan arastirmalar, 1-
MCP uygulamasinin elmalarda meyve eti sertlik,
asitlik ve su kaybini azalttigin1 (DeEll ve ark.,
2002; Watkins ve ark., 2007), ucucu bilesiklerin
salgilanmasini ve kabukta birikmesini engelleyerek
onemli kayiplara neden olan kabuk yanikligini
engelledigini gostermistir (Fan ve ark., 1999;
Rupasinghe ve ark., 2000b; Watkins ve ark., 2000).

Gilintimiizde elma depolamasinda 6zellikle gelismis
iilkelerde biiyiik oranda kullanilan bir diger yontem
KA depolamadir. Depo ortamindaki oksijen
konsantrasyonunun azaltilmas1 ve karbondioksit
konsantrasyonunun arttirilmasiyla olusturulan KA
depolamanin yayginlasmasindaki en onemli etken,
meyve kalitesini daha uzun siire korumasi ve
depolama siiresince meydana gelen zararlanmalari
azaltmasidir (Both ve ark., 2014). Bir¢ok elma
cesidi icin KA kosullarinda daha basarili bir
sekilde depolamanin yapilabilmesi meyvelerin
hasattaki olgunluk durumuna, ¢eside ve depodaki
gaz konsantrasyonuna baglidir (Thompson 2010).
Soguk hava depolarinin yapiminda kullanilan
izolasyon malzemeleri ve depo i¢i gaz kontrol-
izleme cihazlarindaki gelismelere bagl olarak
depolamada kullanilan O2 oranlarinda daha diisiik
diizeylerin  kullanilabildigi  diisik  oksijenli
depolama (DOD) ve ultra diisiik oksijenli (UDO)
depolama sistemleri gelistirilmistir. Standart KA
depolamada oksijen oran1 %2-3 civarinda
tutulurken, DOD kosullarinda O seviyesi %1,5,
UDO kosullarinda ise %]l civarina kadar
indirilebilmektedir (Konopacka ve Plocharski,
2004; Koyuncu, 2017). UDO depolama, hastalik
ve fizyolojik bozukluklarin gelisimini engellemede
(Balla ve Holb, 2007; Matte ve ark., 2005) meyve
eti sertligi ve zemin rengi gibi kalite 6zelliklerinin
daha iyi korunmasinda (Thewes ve ark., 2015)
standart KA depolamaya gore daha basarilidir. Son
yillarda elma depolamasinda kullanilan bir diger

teknoloji DKA depolamadir. DKA depolama
sirasinda  oksijen  seviyesi;  kritik  oksijen
konsantrasyonu olarak adlandirilan seviyenin

hemen {istiinde, meyvenin tolere edebilecegi en
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disiikk seviyeye indirilmektedir. Kritik oksijen
seviyesinin altindaki depolama kosullar1 anaerobik
kosullara ve meyvede kalite kayiplarina neden
olmaktadir. Ideal olarak meyveler, kritik oksijen
konsantrasyonunun hemen iizerindeki seviyelerde
depolanmalidir (Gasser ve ark., 2010). Bu
kosullarda depolanan meyvelerin, kalitelerini uzun
sire muhafaza ettigi yapilan caligmalarla
belirlenmistir (Prange ve ark., 2007; Zanella ve
ark., 2008; Wright ve ark., 2012). DKA depolamada
sensorlerin yardimi ile meyvenin etanol iiretimi
(DKA-E), meyve Kklorofil floresans emisyonu
(DKA-KF) ve solunum orani (DKA-SO) dlgiimleri
yapilarak 3 farkli yontemle gaz konsantrasyonu
ayarlanabilmektedir (Thewes ve ark., 2018).
Floresans etkilesimli yanit monitorii kullanilarak
floresanstaki degisikliklerin gercek zamanli olarak
algilanmasina dayanan klorofil floresans sensorii
ile Ol¢iim, diger yontemlere oranla iizerinde daha
fazla galigma yapilan ve elma depolama endiistrisinde
en yaygin olarak kullanilan teknolojidir (Watkins,
2008; Mditshwa ve ark., 2018). Klorofil floresans
teknigi ile meyvede meydana gelen stres
Olgilmektedir. Bu yontemde Oz seviyesi
azaltilirken sensor araciligiyla meyve yiizeyinde
meydana gelen klorofil floresans sinyali (Fa)
Olciilerek yazilim yardimiyla goriintiilenmektedir
(Vanoli ve ark., 2010; Thewes ve ark., 2015).
Floresans sinyalinin artisa gegtigi nokta {iriiniin
diisiik oksijen stresine girdigini gosterir (Watkins,
2008). Oksijen seviyesi depolama siiresince meyve
metabolizmasina gore degistirilerek en diistik
oksijen limiti seviyesinin iizerinde kalmasi
saglanmaktadir (Mditshwa ve ark., 2018). Pratikte,
bir giivenlik marj1 saglamak igin floresan yanitinin
tespit edildigi O, seviyesine yaklasik %0,2 ekleme
yapilarak diisiik oksijen kaynakli zararlanmalarin
Oniine gegmek amaciyla bir tampon aralik
olusturulur (Watkins, 2008). DKA-KF tekniginin
elmada hasat sonrasinda depolama siiresince
kalitenin siirdiiriilmesinde etkili bir yontem oldugu
yapilan c¢alismalarda goriilmiigtiir (Veltman ve
ark., 2003; Zanella ve ark., 2005; DeLong ve ark.,
2007; Lafer, 2008; Torres ve Hernandez, 2015;
Thewes ve ark., 2015; Both ve ark., 2016;
Bessemans ve ark., 2016; Mditshwa ve ark., 2017a,
b).
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Bu ¢alisma Isparta/Egirdir kosullarinda yetistirilen
Scarlet Spur elma g¢esidinde farkli olgunluk
asamalart ve 1-MCP uygulamasinin da dahil
edildigi farkli ve depolama sistemlerinin sogukta
depolama ve raf Omrii siiresince meyvelerde
yizeysel kabuk yanikligi ve duyusal ozellikler
lizerine etkilerini incelemek amaciyla
yiiritilmistiir.

MATERYAL VE METOT

Denemede meyve materyali olarak Scarlet Spur
elma ¢esidi kullanilmistir. Meyve ornekleri Isparta/
girdir’de bulunan ticari bir elma bahgesindeki
MM106 anacina asili 8 yash agaglardan alinmistir.
Meyveler tam ¢igeklenme tarihinden 139 (H1) ve
150 (H2) giin sonra olmak iizere iki donemde hasat
edilmistir. Hasatlardan sonra meyveler iki gruba
ayrilmigtir. Ilk grup meyvelerin yarisma higbir
uygulama yapilmamis diger yarisi ise 20°C’de 12
saat siire ile 625 ppb konsantrasyonunda 1-MCP
uygulamasina tabi tutulmustur. 1-MCP uygulamasi
icin %0,14 aktif madde iceren SmartFresh™ ticari
adiyla satilan toz formiilasyon kullanilmistir.
Meyveler NA kosullarinda 0°C sicaklik ve %90+5
oransal nemde 6 ay siireyle muhafaza edilmistir.
Ikinci gruptaki meyveler, 3 kisma ayrilmis ve 0,5
m?3 hacimli gaz sizdirmaz kabinlerde 0°C sicaklik
ve %90£5 bagil nemde 10 ay boyunca KA (%4
CO; + %3 0O,), UDO (%3 CO; + %1 O,) ve DKA
(%1 CO2 + %0,5 O,) kosullarinda depolanmustir.
DKA kosullarindaki oksijen seviyesi Harvest
atch™ gsistemi kullanilarak klorofil fliioresans
sensorii  aracilifiyla stres sinyalinin = alindig1
minimum O seviyesi tespit edilerek belirlenmistir.
0, seviyesinin %0,2 oldugu bulunmus ve %0,3
giivenlik pay1r eklenerek %0,5 O, seviyesinde
depolama yapilmistir. Her iki gruptaki meyveler de
sogukta muhafaza edildikten sonra 20°C'de ve
%60+5 oransal nemde 7 giin siireyle bekletilmistir.
NA  kosullarindan  aylik, diger depolama
sistemlerinden ise 2 ay arayla alinan 6rneklerde ve
raf kosullarinda bekletilen meyvelerde kabuk
yanikligi gelisimi ve duyusal kalite degisimi
belirlenmistir.
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Yiizeysel kabuk yamkhg

Her analiz déneminde, soguk muhafazadan alinan
orneklerde ve soguk muhafaza sonrast raf
kosullarinda bekletilen meyve Orneklerindeki
kabuk yanikligi miktari, meyve Orneklerinde
yaniklik belirtileri gdsteren meyve sayisinin, tim
meyve sayisina oranlanmasi ile yiizde (%) olarak
saptanmistir. Kabuk yaniklig1 siddeti ise kararma
ve meyve dis yiizeyini kaplama durumu goz ile %
olarak degerlendirilmistir. Elde edilen % yamklik
verileri Zanella (2003)’ e gore skala (0: %0, 1: %]1-
10, 2: %11-33, 3: %34-66, 4: %67-100) kullanilarak
puanlanmaistir.

Duyusal degerlendirme

Meyvelerin duyusal degerlendirilmesinde tat ve
aroma i¢in 1-5 skalasi (1: ¢ok kotii, 2: kotii, 3: orta,
4:1yi, 5: ¢ok iyi) ve dis goriiniis i¢in 1-9 skalas1 (1-
3: pazarlanamaz, 5: pazarlanabilir, 7: iyi, 9: ¢ok
iyl) kullanmilmigtir. Degerlendirme fliioresan 151k
altinda ve kokusuz bir ortamda 5 kisilik panelist
grubu tarafindan yapilmistir (Koyuncu ve ark.,
2005).

istatistiksel degerlendirme

Deneme 3 faktorlii tesadif parselleri deneme
desenine gore 3 tekerriirlii ve her tekerriirde 10
meyve olacak sekilde diizenlenmistir. Elde edilen
verilerin normal dagilima uygunlugu kontrol
edildikten sonra F testi ile Onemli bulunan
(P<0.05) ortalamalar, LSD g¢oklu karsilagtirma
metodu kullanilarak gruplandirilmustir. Istatistiksel
analizlerin yapiminda JMP 7 paket programi
kullanilmagtir.

BULGULAR

Normal Atmosfer Depolama Calismalarina
fliskin Bulgular

Scarlet Spur elma meyvesinde hasat zamani,
uygulama ve muhafaza siiresinin NA kosullarinda
sogukta muhafaza ve raf dmrii siiresince yiizeysel
kabuk yaniklig1 miktar1 ve siddetini 6nemli 6lgiide
etkiledigi gorilmistir (Sekil 1). Bu {i¢ faktor
arasindaki interaksiyonlar da istatistiksel olarak
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onemli bulunmustur (p<0,05). Sogukta muhafaza
sirasinda ikinci hasatta altinct aya kadar kabuk
yaniklig1 goriilmemistir. ilk hasatta ise kontrol
grubunda 3. ayda, 1-MCP uygulanan meyvelerde
ise 4. ayda kabuk yaniklig1 goriilmeye baglanmustir.
[lk hasatta ortalama kabuk yanikligi miktar1 %3,02
iken, ikinci hasatta ortalama %0,16 olarak
belirlenmistir. 1-MCP uygulamasi kabuk yaniklig:
miktari1 6nemli 6lglide engellemis olup, ikinci
hasatta etkisi daha bariz olmustur. Sogukta
muhafazay1 takiben raf Omri kosullarinda ilk
hasatta ortalama %14,26 oraninda ylizeysel kabuk
yanikligi goriilirken, bu deger ikinci hasatta
ortalama %0,19 olarak tespit edilmistir. Sogukta
muhafazada oldugu gibi raf kosullarinda da 1-MCP
yiizeysel kabuk yanikligit miktarii azaltmustir.
Kontrol uygulamasinda ortalama %12,59 oraninda
kabuk yamikligi miktar1 gorilirken, 1-MCP
uygulamasinda bu oran ortalama %1,85 olarak
belirlenmistir. Muhafaza siiresince raf kosullarinda
goriilen kabuk yanikligi miktar1 siirenin ilerlemesine
paralel olarak artis gostermistir. Scarlet Spur elma
¢esidinde sogukta muhafaza ve raf omrii siiresince
olusan  yiizeysel kabuk  yanikligi  siddeti
incelendiginde, ilk hasatta gozlenen kabuk
yaniklig1 siddetinin (sogukta muhafaza: ortalama
0,32, raf: 0,66) ikinci hasattaki degerlerden
(sogukta muhafaza: 0,01, raf: 0,06) daha yiiksek
oldugu gozlenmistir. 1-MCP uygulamast kabuk
yaniklig1 siddetini azaltarak kontrol grubundan
daha disiik degerler elde edilmesini saglamustir.
Muhafaza siiresince ilk {i¢ ayda kabuk yanikligi
gbzlenmemis, sonrasinda ise artig gostermistir.
Ikinci hasatta 1-MCP uygulanan meyvelerde
muhafaza stiresince kabuk yaniklig1 gozlenmemistir.

NA kosullarinda sogukta muhafaza siiresince
meyvelerin dis gorlinlisii iizerine hasat zamani,
uygulama, muhafaza siliresi ve bu faktorler
arasindaki interaksiyonlar etkili bulunmustur
(p<0,05). Ikinci hasatta meyvelere verilen dis
goriiniis puanlar1 (8,70) ilk hasattaki puanlardan
(7,10) daha yiiksek olmustur (Sekil 3). Kontrol
meyveleri (7,74), 1-MCP uygulanan meyvelerden
(8,05) daha diisik puanlar almistir. Raf Omrii
siiresince sogukta muhafazadaki sonuglara benzer
sekilde ikinci hasattaki 6rneklere verilen ortalama



ANADOLU 33 (1) 2023

Soguk Muhafaza - Cold Storage Raf Omrii - Shelf Life
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Sekil 1. Scarlet Spur elma ¢esidinde hasat zamani1 ve 1-MCP uygulamasinin NA kosullarinda sogukta muhafaza ve raf omrii
kosullarinda yiizeysel kabuk yamkligina etkisi. HZ: Hasat zamam, U: Uygulama, MS: Muhafaza siiresi, OD: Onemli degil. P
degerleri: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001

Figure 1. Effect of harvest time and 1-MCP treatment on superficial scald during cold storage under NA and shelf- life in Scarlet Spur
apple. HZ: Harvest time, U: Application, MS: Storage time, OD: Not important. P values: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001
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Sekil 2. Scarlet Spur elma ¢esidinde farkli atmosfer bilesimlerinin soguk muhafaza ve raf émrii kosullarinda yiizeysel kabuk
yanikligma etkisi. HZ: Hasat zamani, AB: Atmosfer bilesimi, MS: Muhafaza siiresi, OD: Onemli degil. K1: %3 Oz + %4 COx,
K2: %1 Oz + %3 CO2, K3: %0,5 02 + %1 CO2. P degerleri: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001

Figure 2. Effect of different atmospheric compositions on superficial scald in Scarlet Spur apple during cold storage and shelf
life. HZ: Harvest time, AB: Atmospheric composition, MS: Storage time, OD: Not important. K1: 3% O2 + 4% CO2, K2: 1% O2
+ 3% CO2, K3: 0,5% O2 + 1% CO.. P values: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001
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Sekil 3. Scarlet Spur elma g¢esidinde hasat zamani ve 1-MCP uygulamasinin NA kosullarinda soguk muhafaza ve raf omrii
siiresince dis goriiniis ve tat-aroma iizerine etkisi. HZ: Hasat zamani, U: Uygulama, MS: Muhafaza siiresi, OD: Onemli degil. P

degerleri: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001

Figure 3. Effect of harvest time and 1-MCP treatment on external appearance and taste-aroma during cold storage under NA and
shelf life in Scarlet Spur apple. HZ: Harvest time, U: Application, MS: Storage time, OD: Not important. P values: OD:>0,05,

*:<0,05, **: <0,01, ***:<0,0001

dis gorlinlis puanlart (8,32) ilk hasatta verilen
puanlardan (5,88) daha yiiksek olmustur. 1-MCP
uygulamast meyvelerin dig goriiniis puanlarini
olumlu yo6nde arttirarak bu gruptaki orneklerin
kontrol grubuna gore daha fazla puan almasini
saglamistir. Soguk muhafaza ve raf dmrii siiresince
meyvelerin aldig1 dig goriiniis puanlar1 zamanin
ilerlemesine paralel olarak azalmistir.

Hasat zamani ve 1-MCP uygulamasmin Scarlet
Spur elma ¢esidinde muhafaza siiresince tat-aroma
iizerine etkisi incelendiginde, ilk hasattaki tat-
aroma puanlarinin (3,92) ikinci hasattaki puanlara
(4,78) gore diisiik kaldigr gorilmiistir (Sekil 3).
Muhafaza siiresi uzadik¢a tat-aroma puanlarinda
azalma olmus, baglangicta ortalama 4,83 olan
deger siire¢ sonunda ortalama 3,35 degerine
gerilemistir. Raf 6mrii siirecinde de benzer sekilde
birinci hasattaki tat-aroma puanlar1 (3,60) ikinci
hasat puanlarina (4,72) gore diisik kalmistir. 1-
MCP uygulamas1 yapilan elmalar (4,22) kontrol
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grubuna (4,11) gore daha yiiksek tat-aroma
puanlart almigtir. Muhafaza siiresinin basinda
ortalama 4,67 olan tat-aroma puani siirecin
sonunda ortalama 3,18 puana diismiistiir.

Kontrollii Atmosfer Depolama Calismalarina
Iliskin Bulgular

Scarlet Spur elma c¢esidinde KA kosullarinda
yapilan calismada hem sogukta muhafaza hem de
raf Omrili siirecinde atmosfer bilesimleri, hasat
zaman1 ve muhafaza stiresi faktorlerinin hem ayn
ayr1 hem de interaksiyonlarinin muhafaza siiresince
kabuk yanikligi miktarim1 ve siddetini Gnemli
oOlgiide etkiledigi belirlenmistir (Sekil 2). Sogukta
muhafaza sirasinda ilk 4 ayda kabuk yanikligi
gozlenmezken, 6. aydan sonra kabuk yaniklig
miktarinda artis gozlenmeye baslanmustir. ilk
hasattaki yiizeysel kabuk yanikligi miktar1 ikinci
hasattan daha yiiksek bulunmustur. 6. aydan
itibaren kabuk yanmklig1 gézlenen %3 O, + %4 CO;
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iceren depoda, kabuk yamikligt miktart %2,50
olmustur. Diger iki ortam bilesiminde ise daha
diisiik miktarlarda (%1 O2 + %3 CO; ortaminda:
%0,42; %0,5 O, + %1 CO, ortaminda: %0,28)
kabuk yanikligi tespit edilmistir. Raf Omrii
stiresince sogukta muhafazaya benzer sekilde ilk 4
ayda kabuk yanikhigi gézlenmemistir. 6. ayda raf
Oomrii siireci sonunda sadece ilk hasatta %3 O +
%4 CO; igeren depoda kabuk yanikligi
gozlenmigtir. 8. ve 10. aylarin raf omrii siireci
sonunda ilk hasattaki kabuk yaniklig1 miktar1 artig
gdstermistir. Ikinci hasatta ise sadece %3 O, + %4
CO; igeren atmosfer bilesimindeki ortamda kabuk
yaniklig1 gozlenirken, diger iki ortam bilesiminde
kabuk yanikligi olusmamaistir. Calismada 1. hasatta
%4,96 2. hasatta ise %0,48 kabuk yaniklig1 miktar
tespit edilmistir. Ortalama olarak en yiiksek kabuk
yanikligr miktar1 (%5,39) %3 Oz + %4 CO; gaz
bilesimine sahip kabinden elde edilmistir. Diger iki
ortam bilesimi birbirine yakin sonuglar vermistir.
Muhafaza siiresinin ilerlemesi ile kabuk yaniklig1
siddetinde de artis gozlenmistir. Ilk hasattaki
kabuk yanikligi siddeti degerinin (0,37) ikinci
hasattaki degere (0,03) gore daha fazla oldugu
belirlenmistir. Ortalama en yiiksek kabuk yanikligi
siddeti degeri (0,47) %3 O, + %4 CO; igeren
depodan elde edilmistir. %1 Oz + %3 CO2 ve %0,5
02 + %1 CO; ortam bilesimlerinde ise ¢ok diisiik
miktarlarda (0,07 ve 0,06) kabuk yaniklig1 siddeti
gbzlenmis ve bu iki ortam istatistiksel olarak
benzerlik gostermistir. Raf Omrii siiresince
ylizeysel kabuk yanikligi siddeti degerleri
incelendiginde; %3 O, + %4 CO- igeren depoda ilk
hasatta 6. ve 2. hasatta 8. ayda goézlenen kabuk
yanikligi siddeti raf Omrii sonuna dogru artig
gostermistir. Caligmada ilk hasatta ortalama 0,6,
ikinci hasatta ise 0,07 degerlerinde kabuk yaniklig
siddeti gozlenmistir. Raf dmrii siiresince ortalama
en yuksek kabuk yanikligi siddeti degeri (0,73) %4
CO; + %3 O igeren atmosfer bilesimindeki
ortamdan elde edilmistir. %1 O+ %3 CO, ve %0,5
0O, + %1 CO;ortam bilesimlerinde gézlenen kabuk
yaniklig1 siddeti degerleri (0,17-0,19) istatistiksel
olarak benzerlik gostermistir.

KA kosullarinda yapilan ¢alismada meyvelerin dig
goriiniis ve tat-aroma degerleri iizerine hem
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sogukta muhafaza hem de raf omrii kosullarinda
hasat zamani, atmosfer bilesimi ve muhafaza siiresi
faktorlerinin etkili oldugu goriilmiistir (Sekil 4).
Calismada sogukta muhafaza ve raf kosullarinda
depolama siiresi ilerledikce dis goriiniis ve tat-
aroma degerlerinde azalma gozlenmistir.

Sogukta depolama siiresi sonuna gelindiginde ilk
hasattan alinan ve %3 Oz + %4 CO; igeren atmosfer
bilesiminde muhafaza edilen 6rnekler disinda tiim
uygulamalardaki meyvelerin pazarlanabilir 6zellikte
oldugu belirlenmistir. ilk  hasattaki meyve
orneklerinin sogukta muhafaza siiresince ortalama
dis goriiniis puanlari (ortalama 7,24) ikinci hasattaki
puanlardan (ortalama 8,40) daha diisiik olmustur.
Dis goriinis tizerine %1 O, + %3 CO, ve %0,5 O, +
%1 CO; igeren ortamlarin etkileri benzer
bulunurken, %3 O, + %4 CO; igceren depoda
muhafaza edilen 6rnekler dig goriinlis bakimidan
diger ortamlara gore daha diigiik puanlar almistir.
[k hasattan alinan &rneklerde tiim kosullarda 8 ay
sogukta depolamayr takiben raf Omrii sonunda
pazarlanabilir degerin altinda puan
alirken, ikinci hasattaki meyvelerin 10 aylik
muhafaza sonrasi raf Omrii sonunda bile
pazarlanabilir durumda oldugu belirlenmistir.
Sogukta muhafazaya benzer sekilde raf oOmrii
stirecinde de %1 Oz + %3 CO; ve %0,5 Oz + %1
CO; igeren ortamlarin etkileri dig gOriiniis
degerlerini benzer sekilde etkilemistir. %3 Oz + %4
CO; igeren atmosfer bilesimindeki meyve ornekleri
ise daha diisiik dis gOriiniis puanlart almistir.
Calismada sogukta muhafaza ve raf Omrii
stirecindeki  tat-aroma degerleri incelendiginde
ikinci hasattaki ortalama tat-aroma degerlerinin
(4,15-3,72) ilk hasattaki degerlerden (3,62-2,83)
daha yiiksek oldugu belirlenmistir. %3 Oz + %4 CO;
iceren atmosfer bilesimindeki meyve Ornekleri tat-
aroma tlzerine diger bilesimlere gore daha diisiik
(3.46) degerler almustir. Diger iki atmosfer
bilesimlerinin tat-aroma {izerine hem sogukta
muhafaza hem de raf kosullarinda benzer etki
yaptiklar1 belirlenmistir. Raf omrii siirecinde de
sogukta muhafazaya benzer sekilde %3 O, + %4
CO; igeren atmosfer bilesimindeki meyve ornekleri
daha diisiik tat-aroma degerleri almistir.

meyveler
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Sekil 4. Scarlet Spur elma ¢esidinde farkli atmosfer bilesimlerinin soguk muhafaza ve raf émrii kosullarinda meyvelerin dis
goriiniis ve tat-aromas! iizerine etkisi. HZ: Hasat zamani, AB: Atmosfer bilesimi, MS: Muhafaza siiresi, OD: Onemli degil. K1:
%3 02+ %4 CO2, K2: %1 02+ %3 CO2, K3: %0,5 Oz + %1 CO2. P degerleri: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001

Figure 4. Effect of different atmospheric compositions on fruit external appearance and taste-aroma during cold storage and shelf
life in Scarlet Spur apple. HZ: Harvest time, AB: Atmospheric composition, MS: Storage time, OD: Not important. K1: 3% Oz +
4% CO2, K2: 1% O2 + 3% CO2, K3: 0.5% O2 + 1% CO.. P values: OD:>0,05, *:<0,05, **: <0,01, ***:<0,0001

TARTISMA VE SONUC

Kabuk yanikligi elmalarda meyve etinde ¢ok az
veya hi¢ fiziksel zarar olmaksizin meyvenin
ekzokarpinda kahverengi veya siyah lekelere
neden olan onemli bir fizyolojik bozukluktur.
Kabuk yanikliginin nedeni o-farnesenin meyve
kabugunda birikmesi ve oksidasyona ugrayarak
olusturdugu konjuge trienoller (CTol) ve 6-metil-
5-hepten-2-one (MHO)’in hiicre zarin1 bozarak
polifenoloksidaz  araciligiyla esmerlesme ve
hipodermal hiicre katmanlarinda nekroz gelisimine
neden olmasidir (Mditshwa ve ark., 2018). Kabuk
dokusundaki o-farnesen iiretimi, meyve ve depo
atmosferindeki etilen seviyelerinden etkilenmekle
birlikte kabuk yamklhigma duyarhilik gesit,
olgunluk, depolama sicakligi ve atmosferik etilen
seviyelerine gore degisir (Huelin ve Coggiola
1970; Rupasinghe ve ark., 2000a; Watkins ve ark.,
2000). Hasat sirasindaki meyve olgunlugu ve iklim
kosullar1 kabuk yanikligi duyarliligini belirleyen
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onemli hasat oncesi faktorlerdir (Tsantili ve ark.,
2007).  Preklimakterik  asamada  a-farnesen
konsantrasyonlar1 6nemsizdir, olgunlagsma sirasinda
etilen konsantrasyonlar1 arttikca artar (Lurie ve
Watkins, 2012). Calismalar a-farnesen sentezi i¢in
etilen {retiminin gerekli oldugunu gostermistir
(Moggia ve ark., 2010). 1-MCP uygulamasi ile
etilen {iretimi inhibisyonunun meyve kabugunda a-
farnesen birikimini engelledigi, bdylece oksidasyon
iiriinlerinin ~ olusumunu  siirlandirdigi  yapilan
caligmalarda ortaya konmustur (Tsantili ve ark.,
2007). Benzer sekilde KA kosullarinda da, etilen
tretiminin baskilanmasiyla a-farnesen birikiminin
ve dolayisiyla CTol ve MHO olusumunun
azalmasiyla kabuk yaniklig1 gelisiminin
azaltilabildigi distiniilmektedir (Lurie ve Watkins,
2012). Bazi elma gesitlerinde yapilan ¢alismalar bu
arastirmada elde edilen bulgulara benzer sekilde
diisiik oksijen igeren depolama ortamlarinin kabuk
yanikligim azaltmada etkili oldugunu gdstermistir
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(Zanella ve ark., 2005; DeLong ve ark., 2007;
Lurie ve Watkins, 2012; Torres ve Hernindez,
2015; Tran ve ark., 2015; Thewes ve ark., 2015;
Wright ve ark., 2015; Mditshwa ve ark., 20173, b).

1-MCP uygulamasi dis goriinlise genel olarak
olumlu etki yapmistir. Bununla birlikte tat-aroma
bakimindan bu meyveler ilk hasatta kontrole gore
daha diigiik puanlar almistir. Ancak bu olumsuzluk
depolamanin ikinci ayindan itibaren ortadan
kalkmistir. KA kosullarinda %1 O, + %3 CO; ve
%0,5 O, +%1 CO; igeren ortam kosullarindaki
meyvelerin %3 O, + %4 CO, iceren atmosfer
bilesimindeki meyve 6rneklerine gore daha yiiksek
puanlar aldig1 gozlenmistir. ilk hasattaki meyvelerin
daha diisiik duyusal puan degerlerine sahip olmasi
meyvelerdeki renk ve aroma maddelerinin ikinci
hasada gore daha distik olmasindan
kaynaklanmaktadir. 1-MCP uygulamasi1 ve diisiik
O igeren ortam kosullar1 iiriinlerdeki olgunlagma
hizim1 yavaslatarak kalite 6zelliklerinin daha uzun
siire korunmasimmi ve meyvelerin duyusal olarak
daha iyi puanlar almasini saglamistir. 1-MCP
uygulanan elmalarda kontrole gore elma kabuk
rengi ve tekstiirel 6zelliklerin daha iyi korundugu
(Lee ve ark., 2017), yumusama ve asitlik kaybinin
geciktirilmesiyle duyusal kalite puanlarinin arttigi
(Pre-Aymard ve ark., 2005), uzun siire soguk
depolamadan sonra bile meyvelerin daha sulu ve
daha belirgin bir renge sahip oldugu ve duyusal
kalitelerinde onemli bir degisikligin olmadig1
(Juhnevica ve ark., 2013) bildirilmistir. Ayrica bu
caligmadaki sonuglara benzer sekilde DKA ve
UDO gibi daha diisiik O i¢eren ortam kosullarin
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bazi elma ¢esitlerinde meyve kalitesini daha uzun
siire koruyarak duyusal kalite ozellikleri iizerine
olumlu etki yaptig1 degisik calismalarda ortaya
konmustur (Konopacka ve Plocharski, 2004;
Aubert ve ark., 2015; Mditshwa ve ark., 2018;
Radenkovs ve Juhnevica-Radenkova, 2018).

Mevcut  ¢alisma  sonucunda  Isparta-Egirdir
kosullarinda Scarlet Spur elma ¢esidi meyvelerinin
sogukta ve raf kosullarinda depolanmasi sirasinda
duyusal kalite Ozelliklerinin korunmasi ve kabuk
yanikligi bozuklugunun 6nlenmesinde meyvelerin
tam ciceklenmeden 150 giin sonra hasat
edilmesinin etkili oldugu saptanmistir. 1-MCP
uygulamasima tabi tutuldugunda, meyvelerin NA
kosullarinda 6 ay siireyle basarili bir sekilde
depolanabildigi ve KA kosullarinin genel olarak
duyusal kalitenin korunmasinda Onemli Olgilide
etkili ~oldugu belirlenmistir.  Ayrica  kalite
kriterlerini en iyi koruyan ortam bilesiminin DKA
(%0,5 O2 + %1 CO>) oldugu ve %1 Oz + %3 CO>
ortaminin DKA ortamina yakin sonuglar verdigi ve
bu iki ortam kosulunda Scarlet Spur elma ¢esidinin
10 ay stireyle duyusal kalite kriterleri bakimindan
onemli kayiplar vermeden basarili bir sekilde
depolanabilecegi ortaya konulmustur.
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ABSTRACT: Walnut (Juglans regia L.), which is an important nut fruit species in Tiirkiye, is grown in different
ecological conditions. Economically, production is possible by carrying out adaptation studies of varieties. This study was
conducted between 2021-2022.1t was aimed to determine the performance of Bursa-95, Chandler, Pedro, Sebin, Topak, Yalova-1
and Yavuz walnut varieties in Kale (Denizli) ecology. Accordingly, the average nut weight varied between 10.64 g (Pedro and
16.50 g (Yalova-1) and kernel weight ranged from 4.98 to 8.14 g (Yalova-1). While Yalova-1 variety ranked first in terms of nut
width and Topak variety was first in terms of nut length and height, Pedro variety ranked last for both characteristics. In the
ecology in question, the Chandler variety, which has a saturated, light yellow color, was in first place, while Bursa-95 was in last
place.

Keywords: Adaptation, Juglans regia L., quality.

Kale / Denizli ilgesinde Yetistirilen Ceviz Cesitlerinin Performanslar

0Z. Ulkemizde sert kabuklu meyve tiirlerinde énemli bir yere sahip olan cevizin (Juglans regia L.), farkl1 ekolojik
kosullarda yetistiriciligi yapilmaktadir. Ekonomik anlamda iiretim, cesitlerin adaptasyon c¢aligmalarinin yapilmasiyla miimkiin
olabilmektedir. 2021-2022 yillar1 arasinda yiiriitiilen bu galigmada, Bursa-95, Chandler, Pedro, Sebin, Topak, Yalova-1 ve Yavuz
ceviz cesitlerinin Kale (Denizli) ekolojik kosullarinda performanslarinin belirlenmesi amaglanmistir. Buna gore, ortalama meyve
agirhgmin gesitlere gore degisimi 16.50 g (Yalova-1) — 10.64 g (Pedro) ve i¢ agirhiginin degisimi ise 8,14 g (Yalova-1) — 4,98 g
(Pedro) araliginda olmustur. Yalova-1 meyve eni, Topak ise meyve boyu ve yiiksekligi bakimindan ilk sirada bulunurken, her iki
ozellik agisindan Pedro cesidi ise son sirada yer almistir. S6z konusu ekolojide, meyveleri doygun ve agik sar1 renge sahip olan
Chandler ilk sirada olurken Bursa-95 son sirada yer almustir.

Anahtar kelimeler: Adaptasyon, Juglans regia L., kalite.

INTRODUCTION Walnut trees can be grown in almost all Tirkiye’s

provinces. According to 2022 data in Tiirkiye, about
Anatolia, which has a very old fruit growing culture,  half of the 27.500 thousand trees bear fruit. Total
is among the origins of walnuts (Juglans regia L.)  walnut production is 335 thousand tons with
as well as many fruit species. Therefore, Tiirkiye is  Kahramanmaras (19.059 tons), Bursa (16.111 tons),
one of the oldest walnut growing countries in the  Mersin (15.245 tons) and Denizli (14.910 tons)

world (Bayazit etal., 2016; Giiveng and Kazankaya,  provinces in the first ranks in this regard (Anonim,
2019). Due to consumer demand, the number of  2023).

trees and production areas are increasing.
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Due to the different climatic conditions in Tiirkiye,
significant progress has been carried outin walnut
cultivation. However, since fruit growing is a
difficult and expensive investment, it is important to
determine the performance of varieties in new
growing areas. Walnut, which has the ability to
adapt to ecological conditions, needs 400 to 1800
hours chilling requirement and can grow at 0-1700
m altitude. In this species, temperature is one of the
most important factors affecting the fruit quality
(Akca and Yilmaz 2016).

As is known, cultural practices affect yield and
quality, but the main effect is caused by ecological
conditions (Mileti¢ et al., 2009). As a matter of fact,
the most important factor for sustainability and
successful production in fruit growing is its
adaptation to the ecology in which it is grown. On
the other hand, the effects of ecological conditions
in terms of yield and fruit quality differ according to
fruit species and varieties (Karaat, 2019).

It is possible to achieve high yield and quality from
orchards established with standard varieties. Especially
today, certified nursery trees and other supports make
walnut cultivation attractive. In addition, the
establishment of new orchards is encouraged with
special afforestation projects in Tlrkiye carried out on
lands that have lost their treasury and forest
characteristics. Therefore, due to the positive
contribution of the rural economy, this species has also
become popular among the producers.

At the same time, walnut, which is economically
valuable, is an important part of diet programs. It is
known that consumption is on the rise thanks to an
awareness of healthy living that has developed in
society. In this respect, the increasing interest in
walnut makes its cultivation preferable. As is known,
yield and quality changes depending on genotype,
ecological conditions and cultural practices.

In this study, it was aimed to determine whether it
is possible to grow walnut varieties economically in
Kale (Denizli) district in terms of yield and some
fruit characteristics. In this way, the sustainability
of the cultivation of varieties was revealed.
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OF WALNUT VARIETIES PRODUCED IN KALE/DENIZLI DISTRICT

MATERIALS AND METHODS

This study was conducted in a commercial orchard
at an altitude of 791 m in Kale district of Denizli
province between 2021-2022. Bursa-95, Chandler,
Pedro, Sebin, Topak, Yalova-1 and Yavuz walnut
varieties were used as the plant material. The trees
were 12 years old and were in the yield period. In
addition, cultural practices such as fertilization,
pruning, irrigation, disease and pest control were
carried out in the orchard.

Asphenological observations, foliation, male and
female flowering and harvest time were recorded.
Foliationis the period when lateral buds are
approximately 2.5 cm in 80-90% of the tree. Male
inflorescence is expressed as the period when male
catkins  actively produce pollen. Female
inflorescence iswhen 80-90% of female flowers
have a receptive stigma as indicated by when the
stigma turns from yellow to brown. Harvest dates
were also determined.

Thirty harvested fruits were separated from green
peels, washed and dried in the shade. Analyses were
made in the laboratory of the Department of
Horticulture, Faculty of Agriculture, Ege
University. Average nut and kernel weight were
determined with a precision balance (0.01 g) then
the kernel ratio (%) was calculated. Shrinkage rate
(%) was determined. The width, height and length
of the nut were measured using a digital caliper
sensitive to 0.01 mm. For yield, the total amount of
nuts was recorded for each tree at harvest time (kg
tree’?). Fruit color was measured by a CR400 model
Minolta colorimeter in CIE L* a* b* and the values
of chrome (C*) and hue angle (h°) were calculated
by using the C* = (a*2 +b*2)1/2, h° =tan—1 (b*/a*)
formula (McGuire, 1992).

For pomological analyses, the experiment was
carried out according to analysis of variance of
randomized block designs, with three replications
and three trees per replication. The data were
subjected to analysis of variance using IBM SPSS
Statistics for Windows, Version 19.0. Significant
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differences between averages were defined by
Duncan test at the P<0.05 significant level.

RESULTS AND DISCUSSION

Phenological observations were made in Kale
ecology for 2 years. In this context, dates belonging
to parameters such as foliation, blooming date of
male and female flowers and harvest date were
recorded. Data on phenological observations are
presented in Table 1.

Foliation was detected on 10-20 April in walnut
varieties. It was determined that male flowers
bloomed in the first half of April. Female flowers
were observed after about 1-2 weeks. Firstly, male
flowering was observed in walnut varieties. It was
determined that foliation and female flowers
bloomed with an interval of about 1 week. Chandler
variety bloomed about 1 week later than other
varieties. The harvest date was on 20 October in
2021 and 28 October in 2022.

The effect of ecological conditions on nut quality
differs according to the species and varieties. The
increase in the number of trees and the amount of
production depends on the determination and
recommendation of walnut varieties suitable for
ecological conditions. Adaptation studies for the
determination of varieties suitable for the region are
important for increasing production. In previous
studies with different walnut genotypes, data similar

to our findings were obtained (Siityemez and Kaska,
2002; Gergekgioglu et al., 2019; Giiller, 2020; Orug,
2020; Siityemez et al., 2021; Siityemez et al., 2022).

Important nut characteristics of walnut varieties are
given in Table 2. All the analyzed features showed
statistical differences according to the average of
two years. Accordingly, considering these average
for each variety, in terms of nut weight, the heaviest
walnuts were from Yalova-1 with 16.50 g, whereas
the lightest were from Pedro with 10.64 g. A similar
situation to nut weight was recorded in kernel
weight. Kernel weight varied between 4.98 g
(Pedro) and 8.14 g (Yalova-1). With regard to
kernel ratio, Yavuz (54.15%) was first statistically,
followed by Topak (52.75%) and Bursa-95
(51.53%) varieties in the same group. The lowest
kernel ratio was calculated for Pedro (46.92%).

The greatest nut width was measured in Yalova-1
with 34.87 mm. On the other hand, the greatest nut
length and height were obtained in Topak variety,
35.93 mm and 45.53 mm, respectively. In contrast,
Pedro variety ranked in last placein terms of nut
size.

Regarding shell thickness, Yavuz, Bursa-95 and Sebin
had the thinnest shells, followed by Chandler and
Pedro in the same statistical group. However, Topak
and Yalova-1 had a thicker shell than the others. This
property is essential in determining the ease of shell
cracking and the resulting kernel quality.

Table 1. The phenological observations of walnut varieties grown in Kale (Denizli) province.
Cizelge 1. Kale (Denizli) yéresinde yetistirilen ceviz ¢esitlerinin fenolojik gdzlemleri.

Variety

Cesit Year/Y1l  Foliation/Yapraklanma  Male flower/Erkek ¢icek ~ Female flower/Disi ¢igek ~ Harvest/Hasat
Bursa-95 2021 12.04 05.04 15.04 20.10
2022 10.04 08.04 18.04 28.10
Chandler 2021 15.04 09.04 20.04 26.10
2022 20.04 14.04 25.04 30.10
Pedro 2021 12.04 05.04 18.04 25.10
2022 18.04 10.04 20.04 28.10
Sebin 2021 10.04 06.04 15.04 21.10
2022 18.04 10.04 22.04 28.10
Topak 2021 10.04 05.04 15.04 21.10
2022 10.04 08.04 18.04 28.10
Yalova-1 2021 12.04 05.04 18.04 20.10
2022 18.04 08.04 20.04 28.10
Yavuz 2021 10.04 07.04 20.04 21.10
2022 18.04 10.04 22.04 28.10
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Table 2. Some nut characteristics of walnut varieties grown in Kale (Denizli) province.
Cizelge 2. Kale (Denizli) yoresinde yetistirilen ceviz gesitlerinin bazi kabuklu meyve 6zellikleri.

Variety Year Nut Kernel Kernel
Cesit Yil weight weight ratio
)] )] (%)
Ceviz ic ic
agirlig agirhig randimant
2021 12.68 6.65 52.66
Bursa-95 2022 14.89 7.49 50.41
Average 13.79 7.07+ 51.53
Ortalama +1.22¢” 0.22b +3.52ab
2021 12.62 5.86 46.44
Chandler 2022 12.93 6.82 52.88
Average 12.78 6.34 49.66
Ortalama +0.50d +0.33¢ +0.81bc
2021 10.39 5.14 49.47
2022 10.88 4.83 44.37
Pedro
Average 10.64 4.98 46.92
Ortalama +0.94e +0.35e +1.85¢
2021 10.76 441 40.92
. 2022 13.24 6.98 52.68
Sebin
Average 12.00 5.69 46.79
Ortalama +0.60d +0.30d +0.86¢C
2021 14.17 7.92 55.92
2022 16.25 8.04 49.58
Topak
Average 15.21 7.98 52.75
Ortalama +0.79b +0.37a +0.67ab
2021 13.88 7.49 54.01
2022 19.13 8.78 45,91
Yalova-1
Average 16.50 8.14 49.96
Ortalama +0.40a +0.28a +0.44bc
2021 14.52 8.07 55.53
2022 12.64 6.66 52.76
Yavuz
Average 13.58 7.36 54.15
Ortalama +0.70c +0.51b +1.08a

Nut . Shell
width Nut length Nut height thickness
(mm) (mm)
(mm) (mm)
Meyve Meyve
Meyve lugu {iksekligi Kabuk
genigligi uzuniug y g kalinlhigt
32.40 32.93 39.03 1.58
33.90 33.24 42.08 1.48
33.15 33.09 40.55 1.53
+0.24b +0.14c¢ +1.24d +0.09a
32.61 34.54 42.84 1.49
32.83 34.57 40.92 1.67
32.72 34.56 41.88 1.58
+0.59b +0.33b +0.66C +0.08ab
29.49 29.72 33.33 1.51
29.53 29.99 34.10 1.68
29,51 29.86 33.72 1.59
+1.45d +0.51e +0.45f +0.03ab
28.60 31.46 38.90 1.36
33.25 33.17 38.58 1.72
30.93 32.31 38.74 1.54
+0.21¢ +0.09d +1.02e +0.14a
31.40 34.56 44.70 141
31.99 36.69 46.36 1.95
31.69 35.63 45,53 1.68
+0.42¢ +0.76a +0.31a +0.05b
33.95 33.20 41.36 1.28
35.80 36.27 45.77 2.03
34.87 34.73 43.56 1.65
+0.40a +0.68b +0.51b +0.06b
31.78 34.70 46.27 1.39
30.28 33.84 39.88 1.64
31.03 34.27 43.07 1.51
+0.50c +0.57b +0.15b +0.04a

*Differences between means were determined by Duncan test and indicated in lower case (P<0.05). Mean + Standard Error.
*Qrtalamalar aras1 fark Duncan testi ile belirlenmistir ve kiigiik harf ile gosterilmistir (P<0.05). Ortalama + Standart Hata.

Kernel color parameters measured according to
varieties are shown in Table 3. According to the
average of two years, the color value differences are
statistically significant. L* values, which express
lightness and darkness in fruit, varied within the
limits of 40.04 (Bursa-95) and 55.32 (Chandler).
Considering the L* value, among the examined
cultivars, the lightest color was in Chandler. Other
cultivars with slightly darker color than the
Chandler cultivar were included in the same
statistical group. The a* value represents (+) red and
(-) green on the horizontal axis. It is possible to
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evaluate the +a* value as an indicator of kernel
darkening and as a color parameter that is desired to
be as low as possible. Accordingly, this value was
found to be low in Bursa-95 (13.52), but high in
Chandler (7.76). Chandler ranked first statistically
in terms of the b* value, which represents the light
yellow color. The decrease in C* value in Bursa-95
variety (26.76) compared to Chandler variety
(29.86) indicates a decrease in saturation value.
Also, the highest h® value (refers to the color tone)
was calculated in Chandler variety.
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Table 3. Color values of walnut varietiesgrown in Kale (Denizli) province.

Cizelge 3. Kale (Denizli) yoresinde yetistirilen ceviz gesitlerinin renk degerleri.

Vari
arlgty Year L* - b o ho
Cesit Yil
2021 33.70 13.85 19.87 24.23 55.07
2022 46.37 13.18 26.14 29.28 63.24
Bursa-95
Average 40.04
Ortalama £0.56b 13.52 +0.38d 23.00 +£1.32d 26.76 £1.04c 59.15 £2.09¢
2021 52.90 7.87 28.78 29.84 74.71
Chandler 2022 57.73 7.65 28.89 29.89 75.18
Average 55.32
Ortalama 10.75a 7.76 £0.52a 28.84 +£0.50a 29.86 +0.62a 74.94 £0.72a
2021 37.12 13.91 23.28 27.14 59.03
2022 46.71 10.63 24.38 26.63 66.33
Pedro
Average 41.92 23.83
Ortalama +431b 12.27 +0.47¢ 2 03ed 26.88 +1.50¢ 62.68 +£3.05d
2021 44.23 9.78 28.16 29.87 70.75
. 2022 45.74 12.25 24.97 27.83 63.84
Sebin
Average 44.99 28.85
Ortalama +8.64b 11.01 +£1.89b 26.57 +1.78b +1.15ab 67.29 +4.42b
2021 37.68 11.96 22.79 25.77 62.01
T 2022 50.51 10.59 31.77 33.50 71.61
opak
Average 44.09 27.28 66.81
Ortalama 299y |1.27+0.63bc £39lap  2064%370a +3.27bc
2021 33.23 12.83 23.79 27.04 61.64
2022 50.43 11.85 27.62 30.06 66.78
Yalova-1
Average 41.83 25.71 28.55 64.21
Ortalama +1.40b 12.34£0.35¢ +0.87bc +0.61ab +1.50cd
2021 36.77 12.42 23.30 26.41 61.91
2022 45.92 11.80 25.82 28.40 65.45
Yavuz
Average 41.35 24.56 2741
Ortalama +2.02b 12114025¢ +1.03cd +0.92bc 63.68 +1.15d

# Differences between means were determined by Duncan test and indicated in lower case (P<0.05). Mean + Standard Error.
# Ortalamalar aras1 fark Duncan testi ile belirlenmistir ve kiigiik harf ile gosterilmistir (P<0.05). Ortalama + Standart Hata.

Considering other

researchon

the

examined

determined that the nut size changes depending on

parameters, atwo-year study conducted on an 18-
year-old Chandler walnut cultivar in Kaman District
of Kirsehir, gave 31.95 mm nut thickness, 31.63 mm
nut width, 38.74 mm nut height, 10.27 g nut weight,
4.51 g kernel weight, 1.05 mm shell thickness and
44% Kkernel ratio values. It was stated that there
werere significant differences between the other
varieties and years in the research in question
(Coban, 2020); however, in our study, the values
were higher. In the same variety, it was also
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altitude in the Usak region. In addition, nut and
kernel weights varied between 8.77 — 13.35 g and
4.14 — 540 g, respectively (Biiyiiksolak et al.,
2020).

Bilgin et al. (2018) studied the performances of
Sebin, Chandler and Pedro varieties in the ecology
of Izmir province Menemen. Accordingly, nut
width, length and height were found as 34.61, 33.26,
and 32.52 mm; 37.74, 40.09, and 38.97 mm; and
32.44, 34.75, and 35.58 mm, respectively. Nut
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weight (10.42 — 10.98 — 11.32 g) and shell thickness
(1.32—1.42 — 1.40 mm) were also measured. On the
other hand, the kernel ratio value is an economically
important parameter in walnuts, as in all nuts. This
feature is calculated as 35.00% for Sebin, 40.70%
for Chandler and 47.00% for Pedro. In this study
conducted in Kale ecology, it was determined that
this value was higher thanobserved in the Menemen
ecology.

In Kirsehir, nut weight, kernel weight, kernel ratio
and shell thickness values were found to be 17.33 g,
8.56 g, 49.43%, 1.54 mm, 37.63 mm, 52.25 mm and
39.23 mm in Yavuz variety, whereas they were
12.83 g, 6.28 g, 48.93%, 1.83 mm, 34.11 mm, 44.44
mm and 3531 mm in the Sebin variety,
respectively. In terms of color parameters, L*, a*,
b*, C* and h® values were measured as 40.62, 10.99,
21.86, 24.53 and 62.99 for Yavuz cultivar;and
39.33, 13.93, 24.53, 28.35 and 59.88 for Sebin
cultivar (Bayazit and Caliskan, 2018).In our study,
lower values of nut properties were determined. In
terms of color values, both varieties gave better
results.

Among the seven different walnut varieties
cultivated in our country, the highest nut and kernel
weight was found in Yalova-1 (18 and 8 g), while
the lowest was determined in Sebin (8 and 5 g). In
addition, the kernel ratio of Sebin (59%) was the
highest in the first year. The lowest L* value was
determined in Yalova 1 andbrighter color was
measured in other varieties. On the other hand, the
a value, which is the indicator of red color, was
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ABSTRACT: This study was carried out in order to determine the potential of wild plants in an Eastern Mediterranean
province, Hatay (Tzrkiye), as ornamentals. In the light of floristic field studies that the authors have been carrying out in the
region for more than ten years, plants that may have ornamental features were identified. Most of these plants were evaluated as
ornamental plants within the scope of horticulture EXPO-2021 Hatay. Local endemic plants discovered by the authors in recent
years have also been successfully cultivated as ornamental plants and one of them, Scorzonera pacis, was even chosen as the
emblem of the event. The preference for exotic, showy species in landscape design is a common trend that is still prevalent
around the world and that we witness both in Hatay and throughout Tiirkiye. However, due to global climate changes and the
freshwater crisis, it is now necessary to use local species that are compatible with the existing habitat so they can be cultivated
more easily. In addition to the advantage of easy cultivation, choosing local wild plant species for landscape design will
contribute to the diversification of agricultural products and to the local economy, as well as to the conservation of endangered
species and the local ecological balance. Even very rare local endemic plants can be cultivated and successfully used as
ornamentals in foreign habitats, as in the examples of the Turkish endemics Origanum amanum and Tulipa sprengeri. Both
species are extremely rare in nature. The former is currently almost only available in European botanical gardens ex situ. The
second is a very popular and widespread ornamental plant and, after years of extinction in nature, it was replanted in its natural
habitat in Tirkiye where it was discovered. Moreover, the economic and ecological advantages of using native flora species
instead of foreign ones will give parks and gardens unique identities. Hatay was the province that suffered the greatest
destruction in the February 23, 2023 earthquake. We hope that this article, prepared before the earthquake, will guide the
reconstruction of the city by suggesting alternative agricultural and economic products.

Keywords: Flora, ornamentals, cultivation, alternative agriculture, Hatay, EXPO.

Yakin zamanda kegfedilen endemikler de dahil olmak iizere yerel yabani bitkilerin siis bitkisi olarak
degerlendirilmesi: EXPO-2021 Hatay, Tiirkiye ornegi

OZ: Bu ¢alisma, bir Dogu Akdeniz ili olan Hatay'da (Tiirkive) bulunan yabani bitkilerin siis bitkisi olarak potansiyelini
belirlemek amacwla yapilmistir. Yazarlar, on yili askin bir siiredir bélgede yiiriittiikleri floristik alan ¢alismalarmn wsiginda siis
ozelligi tasryabilecek bitkileri belirlemiglerdir. Bu bitkilerin ¢ogu, bahgecilik EXPO-2021 Hatay kapsaminda siis bitkisi olarak
degerlendirilmistir. Yazarlar tarafindan son yillarda kesfedilen yerel endemik bitkiler de siis bitkisi olarak basariyla
yetistirilmistir, bunlardan biri olan Scorzonera pacis, etkinligin amblemi olarak se¢ilmistir. Peyzaj tasariminda egzotik,
gosterisli tiirlerin tercih edilmesi, hem Hatay'da hem de Tiirkiye'de sahit oldugumuz, tiim diinyada halen gegerli olan yaygn bir
egilimdir. Ancak kiiresel iklim degisiklikleri ve tatl su krizi nedeniyle artik daha kolay yetistirilebilmeleri icin mevcut habitatla
uyumlu yerel tirlerin kullaniimasi gerekmektedir. Kolay ekim avantajimin yani swra peyzaj tasarimlarinda yerel yabani bitki
tiirlerinin segilmesi, tarimsal iiriinlerin ¢esitlendirilmesine, yerel ekonomiye, nesli tiikenmekte olan tiirlerin korunmasina ve yerel
ekolojik dengeye katki saglayacaktir. Tiirkiye've endemik Origanum amanum veya Tulipa sprengeri drneklerinde oldugu gibi
¢ok nadir yerel endemik bitkiler bile yabanci habitatlarda yetistirilip siis bitkisi olarak basariyla kullanilabilmektedirler. Her iki
tiir de dogada son derece nadirdir. [lki su anda neredeyse yalmzca ex situ olarak Avrupa botanik bahgelerinde mevcuttur.
Tkincisi ise oldukca popiiler ve yaygin bir siis bitkisidir ve dogada nesli tiikendikten yillar sonra kesfedildigi Tiirkiye'de dogal
ortamna yeniden dikilmistir. Yabanct flora tiirleri yerine yerli flora tiirlerinin kullanilmasinin saglayacagi ekonomik ve ekolojik
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avantajlarin yanm sira bu tercih, park ve bahgelere 6zgiin kimlikler kazandwracaktir. Hatay, 23 Subat 2023 depreminde en biiyiik
yikima ugrayan il olmustur. Deprem éncesinde hazirlanan bu makalenin kentin yeniden insasinda, alternatif tarimsal, ekonomik

tiriinler onermek yoluyla yol gosterici olacagini umuyoruz.

Anahtar Kelimeler: Flora, siis bitkileri, yetistiricilik, alternatif tarim, Hatay, EXPO.

INTRODUCTION

Ornamental plants constitute an important
economic sector on a global scale. The worldwide
production value of ornamental plants is above €34
billion (Anonymous, 2022). In 2020, worldwide
production areas of flowers and ornamental plants
(cut flowers, cut foliage, pot plants, bedding plants,
and perennials) reached 734,000 ha (AIPH, 2021).

According to 2021 data, 27,916,289,000 USD worth
of ornamental plants were exported worldwide. The
Netherlands has the largest share in the world's
ornamental plant exports, with 14,234,277,000 USD
worth of exports. The Netherlands is followed by
Colombia, with 1,756,097,000 USD, and Italy, with
1,357,224,000 USD. Tirkiye is 34th, with
148,890,000 USD export value of ornamental plants
(Anonymous, 2022).

According to 2021 data, 25,135,668,000 USD
worth of ornamental plants were imported.
Germany ranks 1st, with an import value of
3,969,730,000 USD. Germany is followed by the
USA, with 3,562,678,000 USD. Tiirkiye is 59th,
with 53,222,000 USD worth of imports of
ornamental plants (Anonymous, 2022).

Exotic tropical species are preferred as ornamental
plants in many countries around the world due to
their showy appearance. However, these species
bring with them two different problems in habitats
in which they do not belong. The first is the need
for excessive irrigation and maintenance when
species that do not have an invasive character are
planted in parks and gardens in arid regions. The
second is the risk of threatening native vegetation
when competitive, invasive species escaping from
culture and act as invasive weeds in habitats to
which they can adapt easily (Reichard and White,
2001; Hulme, 2011). For example, Ailanthus
altissima (Mill.) Swingle, which originated in
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Southeast Asia, became one of the most common
invasive weeds in the world after its first use as an
ornamental plant (Fotiadis et al., 2011).

The first problem, that is, the need for irrigation and
care of foreign plants, has become especially
important today, as we have started to experience
water scarcity in the Mediterranean basin due to
global climate changes. Climate changes are already
stressing local vegetation and reducing their
competitiveness with invasive species. The use of
local species as ornamental plants instead of exotic
species eliminates these disadvantages. Therefore,
regions with rich species diversity are of important
potential value as sources of species that can be
used in landscaping in Mediterranean countries.

With nearly 12,000 vascular plant species, Tirkiye
is an excellent example. The country is rich in flora
and potentially valuable geographies. In Tirkiye,
the Mediterranean Region, in particular stands, out
due to its species diversity. The Mediterranean
Region of Tirkiye has special value within the
Turkish flora, with species richness and endemism.
There are more than 750 endemic taxa in the
region (Ekim et al., 2000). Hatay (Antakya), the
easternmost province of the Mediterranean Region,
is an important biological diversity region in
Tiirkiye with its sandy coastal, marine, freshwater,
mountain, plain, forest, and maquis habitats. It is
like a compendium of the Flora of the Eastern
Mediterranean as it includes most of the Lebanese,
Israeli, and Western Syrian species. There are
more than 2400 plant taxa, of which 252 are
endemic (Davis et al., 1965-1985; Diizenli et al.,
1996; Tirkmen and Diizenli, 1998; Yolcu, 1998;
Duman and Sagiroglu, 2005; Kayikei, 2006; Eker
and Koyuncu, 2008; Yildiz, 2008; Giizel and
Kayike1, 2014; Kayikei, 2014; Kayiker et al., 2014;
Ocak et al., 2014; Giizel et al., 2018; Eker and
Yildinim, 2021; Giizel, 2021).
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Hatay is also a unigue province because of its being
the type locality of 182 taxa (143 species and 39
subspecies or variety). There are many taxa taking
their names from Antakya or from its mountains
such as from the Amanos (30 taxa) or Cassius
Mountains (20 taxa). There are many very locally
restricted endemic taxa that are found only in Hatay.
There are 157 threatened taxa in Hatay (126 species
and 31 subspecies or variety) (IUCN, 2022). While
89 of them (73 species and 16 subspecies or variety)
are endemic, 68 (53 species and 15 subspecies or
variety) of them are nonendemic. Of the endemic
ones, 5 are in the critically endangered (CR) threat
category, 36 are in the endangered (EN) category,
21 are in the vulnerable (VU) category, and 27 are
in the data deficient (DD) category. All these taxa
need urgent protection.

The Amanos Mountains, which are approximately
175 km in length and pass through the whole of
Hatay, have special importance due to their
endangered species and various endangered
habitats with rich species diversity (Ozhatay et al.,
2003). The Amanos Mountains host 1580 plant
species, of which 251 are endemic. Approximately
160 of these species are in danger of extinction.
Some 4.5 % of the Amanos Mountains flora is
composed of endemic species such as Salvia
tigrina, Centaurea arifolia, Verbascum amanum,
and Ferulago antiochia (Ozhatay et al., 2003).

Despite the abovementioned species richness and
despite having wide agricultural areas and suitable
climatic conditions, Tirkiye’s ranking 34th in
ornamental plant exports shows that the existing
potential of ornamental plant value in this country
has not been adequately assessed. As indicated in
the final report of the 5th National Ornamental
Plants Congress held between 06 and 09 May
2013 by Yalova Atatiirk Central Horticultural
Research Institute and Yalova University, the
main reasons for this problem are as follows
(Erken and Pezikoglu, 2013):

1. The product variety of both outdoor and cut
ornamental plants in Tiirkiye is insufficient.
Encouraging the production of indigenous
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ornamental plant species and conducting
research on breeding should be adopted as a
general policy. New varieties for the domestic
and foreign market should be developed and
brought into production. For the demonstration
of indigenous species to producers and users,
demonstration areas should be established and,
if necessary, sample planting areas should be
established by units of public institutions such
as municipalities.

In general, there is a trend towards the use and
trade of plants of foreign origin in the sector.
However, utilizing Tiirkiye’s rich gene sources
and natural flora, the cultivation of native
plants, and the use of these plants in foreign
trade will provide a significant competitive
advantage.

Priority should be given especially to
cultivation, preparation, and storage techniques
for bulbous plants.

Therefore, we scanned the plant diversity in Hatay
Province in order to suggest alternative
Mediterranean ornamental plants that could be a
solution to the problems caused by the preference for
tropical species as ornamental plants. We think that
the species we evaluated here can be an example for
other Mediterranean countries as well as being useful
for the ornamental plant sector in Tiirkiye.

The International Association of Horticultural
Producers (AIPH) and Flora Culture International
supported horticultural activities, EXPO-2021/
Hatay (https://aiph.org/upcomingexpos/expo-2021-
hatay/), which were planned to be held in Hatay in
2021 and postponed to 2022 due to the COVID-19
pandemic, started on 01 April 2022 and continued
until 29 October 2022. The fair was a laboratory
where we conducted cultivation trials on the plants
we determined to have the potential to be used as
ornamentals. The gardens of the EXPO-2021 fair
remain as parks and gardens after the fair was over.
Therefore, both the plants we are currently growing
and the species we are still cultivating will continue
to be exhibited in this area.
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MATERIALS AND METHODS
Research Area

Hatay Province, which is situated in the south of
Tirkiye (Figure 1) and has a surface area of 5,524
km?, is a region of rich habitat diversity with sand
dunes, plains, valleys, wetlands, and mountains. Of
this area, 46.1% is mountains, 33.5% plains, and
20.4% plateaus. The elevation reaches 2240 m
above sea level at Migir Peak/Amanos Mountains.
The Amanos Mountains, Mount Musa, Mount
Keldag, Mount Ziyaretdagi, and Mount Habib-I
Neccar are the important elevations in the region.
Amik Plain is the largest plain in the province.
However, there are also the Arsuz, Iskenderun,
Dortyol, Erzin, Payas, and Samandag plains. Hatay
has rich habitat diversity. Wetlands (Lake Golbasi,
Milleyha Wetland, the Mediterranean, and River
Asi), coastal sand dunes (Samandag and Burnaz
coastal dunes), maquis areas, red pine forests,
black pine forests, and deciduous forests are
important habitats. In addition, the slopes of the
Amanos Mountains by the side of the Iskenderun
Gulf contain residual forests with plant species
belonging to the Euro-Siberian phytogeographical
region, such as beech, linden, hazelnut, and
dogwood trees.
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Hatay has a characteristic Mediterranean climate
with hot and dry summers and warm and rainy
winters. The average annual temperature is 18.3
°C. The coldest month is January and the hottest
month is August. The average annual rainfall is
1121.6 mm. The rainiest month is January and the
driest month is August.

Method

The botanical and ornamental features of the wild
plants were determined in field studies conducted
in natural habitats in Hatay Province between 2010
and 2021. The field studies were carried out to
cover all four seasons. The plant species were
identified using the Flora of Tiirkiye and other
helpful ~ resources. Tree, shrub, geophyte,
groundcover, climbing, and endemic species;
plants habitats; and flowering periods were
determined. All of the botanical and ornamental
features are given herein in Appendix 1. Moreover,
the cultivation conditions and, if cultivation was
unsuccessful, the reasons for failure are given in
the notes in Appendix 1. Trials of cultivation were
conducted in the parks and gardens of Hatay
Province and in the EXPO-2021 gardens between
2017 and 2022.

X - j '-:. -". a —'.;i\'j; >
Figure 1. Map of Tirkiye and the location of Hatay Province.
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RESULTS AND DISCUSSION

It was decided that the 329 plant taxa belonging to
64 families that are given in Table 1 have the
potential to be used as ornamental plants in terms
of the characteristics specified in the same table,
and that they can be used as ornamental plants in
the parks and gardens of Mediterranean countries
in particular. Cultivation trials of 101 of these
plants were carried out within the scope of EXPO-
2021. So far, 86 have been successfully grown for
display in the garden. The successful and
unsuccessful cultivation trials are specified in
Table 1. Local endemic plants discovered by the
authors in recent years such as Scorzonera pacis
(Gtizel et al., 2013) (Figure 2), Dionysia zeynepiae

HATAY

Figure 2. Discovered by the authors in 2013 and named "pacis=peace" after the atmosphere of peace and tolerance in the
multicultural city Hatay, Scorzonera pacis was grown in the gardens of EXPO-2021 and became the emblem of the event. Some
examples of promotional posters for the event; the achenes of the plant, which are unique to the genus; on the right, the capitulum
embroidered in the emblem.

[ -
‘3«“\ R ST '\"

* o

= 5 i L\ Thso IV
Figure 3. a. Dionysia zeynepiae, which was discovered last yea
that is an ideal ornamental for rock gardens. Cultivation studies on it are continuing. b. Noccaea ali-atahanii, discovered by the

authors in Hatay in 2018, is in bloom at Nezahat Gokyigit Botanic Garden in Istanbul in March 2022.

(Giizel, 2021) (Figure 3a) and Noccaea ali-
atahanii (Giizel et al., 2018) (Figure 3b) have also
been successfully cultivated.

Notably, Scorzonera pacis was chosen as the
emblem of EXPO-2021 Hatay (Figure 2), N. ali-
atahanii has also been successfully cultivated in
the Nezahat Gokyigit Botanic Garden in Istanbul
(Figure 3b). Cultivation studies on the remaining
plants continue. The main difficulty we

encountered in cultivation involved germinating
seeds. All plants that were able to overcome the
germination difficulty and become seedlings, as we
expected, easily grew and were transferred from
the nursery to the garden (Figure 4). They could
even be used in interior arrangements (Figure 5).

1N

r in Hatay by the second author (Yelda Giizel), is a showy species
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Figure 5. Examples of some wild native plants grown as ornamental plants in EXPO-2021 in interior designs. a.
Salvia aramiensis b. Centaurea doddsii c. Phlomis longifolia d. Laurus nobilis.

100



S. KAYIKCI, Y. GUZEL: EVALUATION OF LOCAL WILD PLANTS, INCLUDING RECENTLY
DISCOVERED ENDEMICS, AS ORNAMENTALS: THE EXPO-2021 HATAY, TURKIYE EXAMPLE

STwapuy my-Ig pauLo] yn, H d  0091-000T Amp-Kep sadors £700y 1B1pug] Aejey UUDUD WPOLT QBIORTURION)
suaosagnd
PO A SIOMOT AMOYS H v 00Z1-001 LeN-Tudy spe ‘smbey nzeq  dsqns suasseqnd wiruiy SBIOBUT]
M I-I] SOOUSOSIIOTJUT AMOYS H iJ 00ST-00S Anp-Lep sados £700y 18eduRseyeIey] WLGDIS UWINDLIGAXET sraoeotIdAY
soeoefd durep snfowt dsqns
POIN sTomof 31q Amoyg S d 00L-0T Amr-£ep ‘soBpa ures)g moays I, Jning w241y WndLadKEy araoroLadAY
1sefoqrorees
PO H s1snpo Iy Amoyg S & 00¥1-006 sunp-Tudy sadors A00y S0I0 ], vsoutnid v22vjoINY SBOROORIOJAYJ
fjtiiciia STOMOT] AMOYS ) d  00SI-00TT Amr-£ep seoeld o0y 19zndapuny —_— vopdos vy g seaoefAydoLre,)
my-Ig s1omoff 31q Amoyg H d 00ST1-008 Amp-Lep sadorg ofeN Injzog vijofitiiaMs auapIs sroaorAydoLre)
Iequisydag SDUOZ
STIOMOT AMOYS H d 00ST1-001 -ounf saoed 00y TgueIRy BARY DA SHDUOZ STIUDI(] seaoeAydoLe)
sprey fdure
RUNER| SIOMOT AMOYS H d 00Z1-00€ aunf-£epy ‘sadors £y00yg TueIe I SnpUnGLIOY STYIUDI(T seaoefAydoLre,)
arey PO d ‘STomoyy Auejy o d  00LI-00Z1 sun-Kep SPURTYSTH mosauny zy vuLtads 03110 vuvuy BIORIST)
STurepuyg SIOMOT AmoYg H d 0ST-00T Kep-Tudy smbeur GORSe Y 5, JHUOYDID-ID DODIION SBIOBOTSSRIG
STOMOT] Areur
otwepuyg  ym Jue(d yn, ‘Surmord mo| H d  00LTI-000T sunf-Kepy sodofs Apoy  nMBeke UNSNQD  WRSOLSIYIS DULUOIYIIY SBAOBOTSSRI
sTomopf Auewr yym juerd ynJ, S d  00ST-000T sun-Kep sadofs Ajo0y sejuedse], T winypoids puULIo Yy SBOOBOTSSRIG
onuepuyg PO A SOOUROSAIOTJUT AMOYS D & 00L1-00S fepy-yorey  sedofs ‘ng QO sededzey sey DJooLINDY SHOPAL0D) seaoeIanede
sadors
SIOMOT] AMOYS Is) o 00sT-00¢  Tudy-prely Aoy ‘ng MNMV nmsky DInosvu DIoanJ SBRIORTUOR]
n
STIOMOT] TYS1Iq AMOYS D d 006-0T feN-Tudy  “sppoy nmﬂ:@mm SORp(IKeRS . SROUDISD SHIROURUDY SrdoR[NOUNUEY
amy PN H s1omop Amors H v 00L-01 Lep-rudy SPetd wedo wse, SHDJA1S DIISIN SBAORIIOUNUEY
sy oIRN §)$910] s
STupug PN A PUR SIARS] ‘SIOMOT AmOUS H d 00ST-00S -Arenue( ‘sadors £j00yg 18981 Jeped , SALDIISaA SNI0GOJOF QBAORNOUNUEY
wnoi iUy
onuapuyg SO0URDSAIOTJUT AMOYS H & 0011-008  1sndny-eunp saoeyd A00y uetezeq o3z dsqns winssy wruiydiaq SrdORNOUNUEY]
‘soBpe
PN SOOUSOSIIOTUT AMOYS 9] d 009-01  1snSny-1£ejy PRy Amﬂ:w\mw@ UD[STWIWRY D)) supwel) QBAOR[NOUNUEY
IOqUIRdS(T
PN SOOUSOSIIOPUT AMOYS 0] d 00L-0S1 -13q0100 smbepy  13rfeuneg reyeg DSOULLD SHDUBLD) QBAORNOUNUEY
sajou (uoTRULIOFUT OU samjes umo,]  wedg UOTIRASTH aum JeNqey Qureu YsmymJ, sowadg Anure g
O 1o ueyjodouwsod TBIUS UIRUIO) T Fuuemor]
ST[e0
fdure) uordarx
Teonyde1doed
-0y

‘suotder eomderdos3o1Ayd pue ‘SeIyes] [RJUSWBUIO ‘SUTIO] ‘sueds oI ‘SUOTRAS[S ‘souiT) SUTISMOT] “SJBJIqRY ‘SOUTRU USTIN [, JIo1) pue enusjod [ejusureuIo sAey jei) setoads jueld piim [8oo] T S[qeL

101



ANADOLU 33 (1) 2023

suopIes
Fooyq
suopIed
Fooq
oTwapUg
suopIes
poyd

<,

dTurspuy

oTUISpU
oTUISPUH
IOA0D
punoin
RETN
punoin

Ui

druspuy

dturspuy

i
amey

SAOUSOSATOTJUT
AMOYS ‘SOALS] JUSNOONG

STOMOT}
PO H AMOUS PUB SoY9S0T JRar]
STOMOTF

PON A KMOUS PUR $27}380T Jea']
ST pue SIOMO] S1q AMOUS

SaARS]

AMOT[S ‘Se0U0SAIO[UT AMOYS

simy

PUR S90U0SIIOPUT AMOYS

S90UAVSITIOPUT AMOYS

mr-ag S90UR0SAIOTIUT AMOTYS
PN H SOOUS0SAIOUT AMOTYS
SOOURDSAIOTUT £MOYS

PeIN H SOOUR0SAIOTIUT AMOTS
PeIN H S9OURSAIOTIUL AMOTYS
SOOURDSAIOTUT AMOYS

PN SOOURDSIIOTUL £MOYS
s

Amoys pue s1mMof 31q Amoyg

s1omoff 319 Amoys

PN H SOOUR0SAIOTIUL AMOT[S
PON H S)INIJ PUR S3ARS] AMOYS
mr-g SOOURDSAIOTUT AMOYS
PN A STOMOT] PUR SOARS] AMOYS

A~ Ay

00ST-000T1

00LT-00TT

00€T-001

00€T1-00T

00TT-05L

00ST-006

00€1-008

00L-00¢

00¥1-008

009-¢

00T1-01

0091-00¢

00TI1-1

000T1-T

00TT-00&
000T-008

0001-001

000Z1-000T

00ST-00L
00£T1-006

Isndny-sunp

snsny-Amp
aung-Ae
ARIN-YOTRI
aunf-£B
aunp-£ey
Lep-dy
KeIN-UYoTRN
aunf- KBy
Ke-yoIeN
KeIN-yoTR]y

Amy-rudy

Le-mudy
KR -yoIRI

ounf-[udy
Ke-[udy

Ke-udy

KLe-udy

Le-mudy
Kep-[udy

SOT)IARO YOO

syoo1 sunuadiag

SINIARD YOO
sooed

Apo1 piry
$)5010]
‘sadots £ooy

sadofs £o0yg
$)5010J
snonproap
‘sBurea 5010,
18910 ‘ng

ng pue $)sa10,
15910] BINIq
snur] ‘stnbejy
sa3pa

18010J ‘snbey
$15910]

‘sadoTs £700y

$)83I0] BT
snuid “smbepy

smbepy

sadofs £o0yg
sooed £o0yg
sodors

A&yoor “smbeyy
£15910]
SnonpISp
PXIN

sadors £o0yg
saoed 001 ‘ng

1SeSINARURQO.)

ngnroy Aejey
ngnioyesey dery
npnuwry [ee
ISRW)Y

ngoy

nm3d() soro],
sedunioy dreq
edmg souy
URASIA TIRg
13edrog Mo

TSI Sepues]

NNUSATISL)
mouede ] M

Supdng
gL, B3y

ngnqndsny sey

orgeedyy fog

1S0pag POy
] uefeg

umgp wnpag

SIsUaUDD .QH@H
E§.~>&w§§mq DLDINsS oy

DIYOUDQY DIIDINSOY
DODLILS
DA DIDLIAS Sk

smypqojy snqojory

u g MOKOU SHSIDIDLD)

HSIALY wijofid I
vi0fi3aqns siupliqou)
sayofiysndup “dsqns
snLopfixv] snikypT
39, suaosaanyf dsqns
SUISIADL DZIYLILIA]D)

vy

‘dsqns sisuanupf visiuar)
Do oIUD DISIUID)

oo, ooy CiSqnS
winyiydopuad wmuofioq

L
5o, MTgRSATY wrOSL0q

vordajpy vagngo))
sty snsyaD)

ERE

15+, Sqojoundap snsyc)
wruippsyo “dsqns
winupnssadsuout 422y
winjofiikue
wingydojdory

DG WIUDLSE)

9BAORINSSRI))

QBIORINSSBID)
QBAORINSSLI))
9BOORSOY
aBOORSOY
9BOORSOY
aB30RqR,]
aeaoRqR,]
sraoRqR,]
sraoRqR,]
aBaoRqR,]

oeadeqe

aeadeqe]
Jeadeqe]

aeadeqe
aeadeqe

oBadeqe

sraoepuideg

aeaoRIY
JBAORTURIOD)

102



S. KAYIKCI, Y. GUZEL: EVALUATION OF LOCAL WILD PLANTS, INCLUDING RECENTLY
DISCOVERED ENDEMICS, AS ORNAMENTALS: THE EXPO-2021 HATAY, TURKIYE EXAMPLE

oTwSpuL

g7
[BUIPAIy
QoY
[BURIPI
oTuIRpUY
oTwepUg
oTwepuy
oTwSpu
oTwapuy

oTwepuy

OTRUIOTY

arey
‘otwepuy

suopesd
0"

suoped
o0

PN H

PN H

PeN H

PeN H

PeN H

PeN H

PN H SOOUS0SAIONUT AMOYS
SOOUROSAIOTUT AMOTS
PeN H saAea] AUy

U9} PatoureIq ‘PaIomofy Ay

‘PN H WIA)S PAYDURIQ “PaTamof) AUBy

SIOMO[]
UOSUITIO PUR SOARSI] AYSY

SOOUSOSOIOTFUT AMOYS

SoULYOR
PUB S9OUISIIOTUT AMOYS

SOOUROSSIOTUT AMOYS
SOOUSDSOIOTFUT AMOYS
SOOUSOSAIOTFUT AMOYS
SOOUBOSATIOTFUT AMOYS
SOOUSOSOTIOTFUT AMOYS

PO soARa] AUy
SOUB0SIOTUT

PN PuR soARS] AMOYS
mI-ag SOOUSOSIOTUT AMOYS
SOUB0SAIOTUT

PUR SOARS] AMOYS

SOUB0SAIOTUT
PUR SOARS] AMOYS

S)aTJea] Snoone3 pie 9jepIo))

S0UB0SIOTUT
AMOTS ‘s0ALA] JUS[NOONG
SOOUSDSAIOTFUT AMOYS

SO11SOI Jea]

S0UB0SAIOTFUT

PN AMOTG ‘SoALa] JUB[NOONS

D

00£T-00€

00ZT1-000T

001T-01

006-1

00L-001

00L-S

00£-00€

00€T-€

00ST-08

009-00%

00¥-00T

00$T-00T

00Z-1

00¥T-00L
00ST-05€

00¥T1-001

00§ T-00S

00€1-08

0001-0¢

000Z-00¢T

000T1-§

jsnguy-Amp
sngny-Amg
Amr-Kepy
Kepy-udy
aunf-Tudy
aunf-udy
Ke-yoIRIN
Amp-Kepy
Amp-KLepy
aunf-Aep
Amp-sung
Kep-rudy
Amr-Kep

KeJN-yoIeIy
Lep-Tudy

aunp-Aepy
1sndny-suny

Ioqur
adag 1sndny

Lepy-Tudy
oquydag
-oung

aun[-Kep

sBumreao Js010,]

saoeyd Ayo0y
ng 18210
BINIQ SOUL]
smbeur ‘sxyoo1
QUO)sOWI']
smbeuwr

‘SAA0IB GATIO
SOOI SUO}SWIT]
‘smbey

smbeuwr

s)sa107 ‘smbepy
$18910]

‘sadors Ayooy
15910

BINIQ SOUTJ
SPRY

£durs ‘stnbey
sodors

£00y ‘smbepy
sodors

£y001 ‘sbepy

sadors £00yg
sadoys 700y
15910]
snonproa(y

sadoys £y00y
Squeq

IOATI A300Y]
SaMIARD

JOOI ‘s001
JUO}SOUIT']

sadors £y00yg
$]8910]
LRl

moand eqey]
moaId eAey
Seqdo,
nmouezog
SWAPPNL) TZTULITY
BUIRPIY]
13051 Streg
seqes Yoo
MoYRIIR))
Fepndey
zeedaey Jod
rE3ARY ZnJ

urpdyy

ZIAIa TG RL,
UOSBUY WI[ES

moYa[3(0) sourUry
njounreg

moreyes

1gerdefpuey]
1507012010

ngnioy Mex

WNDIDHID WrjaoDUD [

winajuadap dsqns
WNAJUIBID WINaODUD

vijofiypuriad Dasvry
oonadavwunyd
uowa1soI g

Be yy

Begi
winaum3ups wns aoyary

5. Motjormq dsqns
SIU3001s wWnstayoyaE]

HNUBNN D4UOZL0IS

vddvdounsoid
DoInDIUa))

Be 4y

2gnv

1j0fidoasy vaunpius))
s

HUDHPDIDY D2INDIUS,
., JuHppavy onvie)

3¢ ,, HSPPOP DOANDIUED)

DIjofLiv DonvUa))

By

339

- **Ewu.ﬂmkonwkc DISIHI Y

WIYDUUOD WIS
vsoquufi02 pjjaurdut g

WTUDWD Wnajovio

DADI0LU DIDUNIDIIT
winijofips0
WIPDIIS 0N

STIpaULLIUL STOLIqUL)
soproalniodutos
wnolouLol g

3.q,, 2UL0fipas wrpag

BAOBINSY
QBAORISISY
SBIOBINSY
SBIORINSY
SBIORIDISY
SBAOBINSY
BIORIANSY
SBIORINSY
9BIORIRISY
SBAORINSY
BAORINSY
SBAOBINSY
BIORINSY

sroortdy
sraortdy

seaorldy
seaoridy

seaoridy

JBIORNSSBI)
JBIORNSSBI)

9BAOB[NSSBID)

103



ANADOLU 33 (1) 2023

oTRWOTY
oTRWOTY
oTuepuyg
OTRWOTY
OTRIIOTY
OTRWOTY

oTuepuy

ey
10700
IOMOT]
SNOTIe A

JSA0D
PunoIn

oTwSpUy
suopIesd

oo1
‘otwepuy

PN H

PN

m-a

PN

qig-ng

PPN

PPN H
PN H
PN H
PPN A
PPN 'H

mp-a

PaN

PN

PN A

PN H

PN H

Sw)s
PaPURIq “paTamOy AUBTN

SOOUSDSITOTFUT AMOYS

SOAB]
AUse ‘So0Ua0SaIOJUT AMOYS

ONRBUIOIR “SWA)S

PayouRIq ‘patoma|) AUl
SOOURSIIOTIUT AMOT[S
SOOUR0SIIOTFUT AMOTS
SOOUR0SAIOTIUL AMOT[S
SOOUR0SAIOTIUL AMOTS
Swe)s

PAT “S30UDSIIOTUT £AMOYS

SOABS]
AUTYS “S90UR0SSIOTUT AMOYS

SOOUSIIOTIUT AMOYS
SOOURSAIOTIUT AMOYS
SAOUSOSIIOUT AMOTS
SINOJOO SNOLIBA JO SIOMOT,]
I0)S POIOMOT,] AURIN

SOOUSISIIOTFUT AMOYS

STOMOT] AmoYS

UI3)$ PAYOURIQ ‘PAIoMO) AR

s1omoff 31q Amoys
SIOMOT AMOTS

T T

ng

)

m

00TT-00¢

00LT-006

00LT1-008

00L-€

00 T-00¥

00€T-08

008-00L

00LT-T

0001-0¢

00Z1-00T

00TT-00T

0001-¢

00ST-001

000T-0¢

00ST-00§

00ST-00¢

00v-061

00ST-1

00ST-1
00Z1-0¢

Anr-Kepy
Anr-£e
Amp-rudy
Kepy-Tudy
19q000-AB
Amg-yorepy
aunp-£ep
AeN-ATRNIq9
Amp-rudy
AR-ATRNIq9,]
Amp-Kepy
Tudy-yorey
KeIN-PIRI
Kep-Tudy

wsnsny-udy

Ke-Tudy

Areniqag
-Arenuef
IOQUISAON
udy

Amg-udy
Amy-rudy

g

‘sooeyd Ayo0y
SpueySy
‘sooeyd Ayooy

sado1s £3yo0y

smbey

soor[d

durep pue jom
SOOI SUO)SUIT]
‘sadoys Ayooy

SOA0IS SATIO
sadoTs £300y

SYO0I auO)saWT|
sonIARD

001 auo)saWiT|
splay “smbepy
sadorg

sooe]d £500y
sadors

£yo01 “smbepy
sButealo 15910]
RIFTU snUTJ

§)S10]
Snonproag

SY[O0I SNOAIROTEO
sooeyd

Kydurs “stnbejy
smbew

‘sooe]d £yo01
‘sadors £y00y
sooerd dure(g

ngnifnysng
moxsid 3o
umgoqeozog
Seqerey]
ud3a[so] BqRY
UdZaTs9f MIZT]
11a3uay B3eqso ],
ngnisnyngig
usfog
ngnisnyngrg
ey
eznesedy
Jeowy BOOY
18eouryg AejRH]
1300wy vARY
Ted gy
uedse[o( mpog

13epnqsi(] so10],

1305159181 doukoz

uomJ

Imsey]
e jeuus))

vpravyf vjadan

o vjadaN
wnsoqop3 dsqns
wns0qoy3 ur qriiDpy
3pq,, SOYI2015 dsqns
SDUY2201 S DIPUDADT
wiiopfipuns3
wirypodout])

wmnijofiynioq wnpodout
SPIDIUIID]
UDA SIDLIOISOIP STR{JUDI T

W2 IDS DI WD SDG4d [

Be
WY I01UD WROSDG 42,
, w20 DG4,

*
SYDIUBLIO DIUBfII M
DIJUDIIS DUSOU)

DISSDO DUISOUQD)

wip,

DaSOLOGID DA DISOLOGID
dsqns pasoLoqID DUISOUD

wra, DIPIASIY DIOPOYRT

STODdUL0D SHINAJOAUOD)
vo1IID

"dsqrs STLLO STUIXDA
"SUUTIU0D STB SATPMYS
UOTIPAIIO “pajeuturrod
QABY SPoRg “Teak JsB[
paystiqnd pue pa1eAodsI(q
B,y IVIdOUADZ DISAUOLT

3 pe ,, AOYindiDI DILUT

soprojrundui?
DIXOYIN
vuridasod vjpupdun))

188,

9BAORTUIR]
9BAORTUIR]
QBORTWR]
ABORTWE']
9B3ORTUIR ]
9BAORTUIR ]
SROORYJUROY
seaortre[nydorog
seaoere[nydorog

seaorUTRIUR]]
araoRUIBRIOY
srooruTdRIOg
srsoruTdRIOg
sesoruTdRIOg

JBIVB[NATOAUO)

BAdBITO

SROOR[NUITI]

QBAOBIITY

seaoenuedure)
sesormuedur))

104



S. KAYIKCI, Y. GUZEL: EVALUATION OF LOCAL WILD PLANTS, INCLUDING RECENTLY
DISCOVERED ENDEMICS, AS ORNAMENTALS: THE EXPO-2021 HATAY, TURKIYE EXAMPLE

PN

PPN H

PPN

d PPN

A PN

srwepuy PN
19400

PIMoIn PPN H
Jrwapuy
Buruirog
oA

-
Bururrog
“yewr

ONRWOTY m- Iy
Srwapuyg

‘ewory PIN
Stuwepuy

ONRUWOTY PN

JnRWOIY PN

QHEWOTY PN H

PN A

PN H

PN H

DIUAPI PPN

ORQEWOLy PN A

QTP PN A

OTRIIOTY POIN

SOABS] AUTYS
S0UB0SAIOTUT AMOYS

SAOUBOSAIOTUT AMOYS
SIOAO[] AMOYS
STOAOT] AMOYS

SIOMOT AMOUS

W2)S PAYOURIQ PATOMOT] ARy
SOOUSOSOIOTIUT AMOT[S

SOOUSOSIIOTIUT MO

SAOUOSIIOTJUT £MOYS

SOOUROSAIOTIUT AMOYS
SOOUB0SAIOTUT AMOYS
SOOUSOSOIOTIUT AMOYS
SOOUBOSAIOTUT AMOYS
SOOUSOSOIOTIUT AMOT[S

SOABS]
3)BPIOO “SOOUSISITOTIUT MO

SOABS]
3)BPIOO ‘SIOUSISIIOTIUT MO

SOABA]
21BPIOO SIOUSVSIOTIUT MO
SEOUB0SAIOTUT AMOYS
SOOUSOSIIOTIUT MO

SOOUSISIIOTIUT MO

SOOUSOSOIOTIUT AMOT[S

T o

s

[

A Ay

006-00T
00§ T-00T

00ST-0¢
000T-00¥%
00Z1-05T

00ST-00T

00£T-0L
00Z1-008

00LT-000T

00€1-008

0091-00¢

006-00¢

00 1-00€

00¥1-00¢

00€T-0¢1

00ST-00€

00T1-0¢

00 T-00€
001-¢

00§1-¢

00€2-005T1

001T-00%

auny-Tudy
Amp-udy
[udy
-£1eniqe,q
Lepy-rudy
Kep-Tudy

1sndny-Key

Am-udy
aun-udy

Amp-Kepy

aunp-Kep

aung-[udy
aunr-Key
sunf-fudy
aun-[udy
suny-udy
Amp-Kepy
sunr-£epy
asuny-udy
aunf-Aejy

Ioquiaydag
-KeN

1200
-sndny

aung-Aepy

SOOI SUO)SAWT]
SBULIRATD 15310,

sadorg

sa8pa Pty
sooed £00y

aunuadiog

soorld Ao0y
sadots A00yg

sadofs pury
ng
‘saoe]d £yo0y

sadorg

sadorg

sadors

Ao01 “smbepy
sadoys

£yo01 ‘smbepy
sadors

£yoo1 ‘sbepy
smbeur
‘sadots o0y

smbey

1S10] TN
snur] ‘stnbejy

smbepy
ng ‘smbepy
SOOI UOYSIWIT]

SPRY
Lduw ‘sedorg

HISUIS Bpy
admnms

uwgans
FURIMPUND]
nunaeye3Iey

mordmy unz)

DR YIS
apisey seH

s SeqIryy

mzry

Trey£aI Jny
Kedepe esnpy
1seqres mN
eqes (03
myogg

eqred fge x
1seqTRS SoUR Uy

1seqed eleyy
1seqTRS ZNsTy
ez
HINEIqTTHEH
uROIO W YNANG

[ ENa

uq **GN{BNNGQ saxng

vupiiy2s10y vigioydng

5. OpI3Le viqeoydngy
viyuvy1090d DIYI0IOISLLY
LLIDADIJIG DIYIOJOISILY
o, o]
vousjoyuNIY

SR SAUAY T
vyofiAIvS DLWIaINIS
ppiyvund dsgns
SHDIUBLIO DLIDJ]oINIS

30, DSOISIA DIAIDS

SHRDIYIU DIAJDS!
— DuLI3I DINDS

Bqe
DSOJUDULO]0DILIDS DIAJDS'

DISSDO DIAJDS

3 qe ,, SISUOLUDAD DIADS

Dsodsia SOy d

wa,, PHofiBuor suuopyd
DUDAYDS]0Y STUOJY T
Do SUUOIYJ
- ‘dsqns
WODLIAS WUt

3P ax

wramuin S\;«QMNK O

voyppt vadan

sraoexXng
seoorIqioydnyg

seaorIqioydnyg
SBAOBTOO[O)SITY
QBAORMOO[O)SIIY

seaoeuISequUIN]

oeadeIuIe|
ElER ity )

JeadeIure|

SBAORTUIR]

JeadeIure|
SeadeIure|
aeadeIure
SeadeIure |
Elshgiinag )
oeadeIure |
SeadeIUIe |

SBAORTUIRT
SBadBTUIR]

SeadeIure|
JeadeIure |

JeadeIUIR |

105



Puy oTWApUY
“m[-1] JURTURIN]-OURI] ‘P “H :URSURLINIPIN WIS “PIN ‘UBSURLI)IPI] “qIS-ny [URLRQIS-0Ing :suoidal [eonjdeidoado)fyd yusossinying ng 91 ydoan) :0) R[quIyS S JUS0SANIPNS JUDSIURY) D)
‘ajensol] :J ‘soysng :ng ‘esojdser)) D) ‘9s0onni] i TeTUuLIg g qUIT) D) ‘9eI) [RUWS 11§ ‘QIIYS 1§ ‘SNORWOZNNY Y “OSOONNIINS S ‘91], L], ‘SN030RQISH (| SULIO,] Temuald g ‘enuuy Y Tenusid d
supds ofiT pojinf sy Suyood  J10s aif of Atosinu uff ol safSuny Lolfb porp,, uoymUIULES Lolfb AJ1i0Ys parip, ‘SoundYfip uonuLGS J0 asnindaq pafinf uonpAynD, paljddy ououitoYy Sitj004 VT 96E
J10S [DI0]/PUDS 4ALL , PUDS L2ALL | 1OS [D20]/1105 1Dad 5 J10S [D20] | 7105 0ad Ul UMOLS | UoHDLLOdSUDY £q |, ‘S40qNY 40 'SqING SOULOZIYL | 'STIN | Po0S UOL UOHDAYIND , P[] UOHDAIND UMOLS Mjinfssaoong

ANADOLU 33 (1) 2023

"qIg-"ng SOOUSDSATOPUT AMOYS D d 00ST1-00Z sung-fudy 8150910, 1qafes ngnY  viofisuoy veaygumivyda,) BIORPTYDIO)
$)s910]
SNOTJTUOD
m-I] SOOURDSIOTJUT AMOYS Is} d 00ST-001 aung-fudy ‘smbey ngndsnynyy oy veaygunyYda)) SBIORPTYOIO)
YoIeN ER
m-Ig SEOURDSIONUT AMOYS Is) d 00Z-0ST -Amniqe]  syoo1 sunuadieg WIINSSOUL SOU]  MlYILYSUOIUE LIDISTN QBAORI[I]
smbeur “sxyo01
orurapuy PO H $90UBOSIOTUT AMOYS D d  0091-008 Amp-rudy aurjadiog nnqums unp L, 30, HYODGDG 1DISIIN B30T
$)s910]
SnonpIoa(y vuvwp dsqns
POIN A SIOAO[] AMOYS Is} d  00ST-0001 KeN-UoIRIN ‘sadoTs £00y ISO[R] SOURUIY SHLOULIDY DIDJJYLL SBIORT[T]
sadots ‘snbeur
SOOUSOSITIOUT AMOYS Is} d 00LT1-00L Amr-£ey  °S5)SOI0f POXT]N  TuRZOsYE Zeprod] 5o, WSSO W]V SeaoRPI[[ATRUrY
sTurpuy PN A SEOURDSIONUT AMOYS Is) d  0091-00T1 aung-ABJy aumuadieg egos ZnsIy 2o, OSUOTSID W] Y SraoRPI[[ATRUIY
oI so%pe uea)s
my-Ig SIOMOT AMOTS D d 00ST1-00S -Krenuep ‘SMOPBI modiry nie) SAUDAYIS]OY SRIOIPDID) SBIORPI]
3
PN H stomop £moys D d 00¢€1-0T aunf-Aey smbepy MOSTIT [V, SISUDLYDID S1jOIPIID) ABEPH]
YoIe]y  ST[TY SUOISSUIT]
PO STOMOT Amoyg D d 0021-00S -Kenue[  Jo seare £yo0y NZNIARN Ueyng 3, OLUSHY ST BIORPLI]
STITY SUO}SaUIT]
PO A stomofy Amoyg D d  00LI-0T9 Ae-udy  jo seore £jooy  TgeupIy Serepy 3a,, QDIPOOMNLLY SLT 9BAOEPLI]
STUrSpUg
‘IOA0D
PUNOID I3)S PAYOURIQ PIOMOT] AURIA ) d 00ST-009 Anr-aung soorld £o0y 13153111 Znsry WIUDISO]OF WiIIDE) araoRIqY

106



S. KAYIKCI, Y. GUZEL: EVALUATION OF LOCAL WILD PLANTS, INCLUDING RECENTLY
DISCOVERED ENDEMICS, AS ORNAMENTALS: THE EXPO-2021 HATAY, TURKIYE EXAMPLE

CONCLUSIONS

Nature is the origin of all cultivated plants. The use
of native plants for cultivation allows easy farming
because they have already adapted to the climate of
the region. Native plants can be easily grown with
less water, less maintenance, and therefore less
energy input. This is a very important advantage in
today's global climate and energy crises. Another
advantage is that they contribute to the local
economy as an alternative agricultural product.

Even very rare local endemic plants can be
cultivated successfully in foreign habitats. There
are various examples of this. Origanum amanum is
a showy endemic plant of high elevations (1500-
2000 m) in the Adana and Hatay mountains. It is
very unlikely to be encountered in nature because
it is very rare and restricted. However, it can be
easily seen at Kew Gardens in cultivation
(http://t.co/rpltXloNV2). Another  well-known
example is Tulipa sprengeri. This tulip species was
discovered in Amasya in the north of Tirkiye in
1894 and shortly after was excessively collected
from nature by an ornamental plants’ firm. It was
never collected again from the wild and is accepted
as extinct in nature. However, today, it is a well-
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OZ: Tiirkiye de yerel cesitlerin iiretilmeye devam edilmesi, siirdiiriilebilirlige katka saglamakla birlikte, gelecek nesillere
saglhikli gidanin ulagtrilmasinda son derece énemlidiv. Bu calisma, Izmir ilinin Cesme ilcesinde yer alan ve Cesme kavunu iiretimi
yapan isletmelerin ekonomik stirdiiriilebilirligini ortaya koymak amaci ile yiiriitiilmiistiir. Arastuma kapsanminda Cesme Ziraat
Odasi’na kayitl 80 kavun iireticisi ile yiiz yiize anket gerceklestirilmistir. Isletmeler kavun arazisi biiyiikliiklerine gore olusturulan 2
grup altinda (1-5 da ve 5 da iizeri) analiz edilmistir. Kavun tireticilerinin demografik ve sosyo-ekonomik ozellikleri ortaya konulmus,
kavun iivetim dalimin karlihgi hesaplanmistir. Isletmelerin ihtisaslasma durumlart belirlenmis ve kavun yetigtiviciliginin ekonomik
stirdiiriilebilirligi ortaya konulmugstur. Elde edilen veriler igin gruplar arast farklilik olup olmadig istatistiksel olarak test edilmigtir.
Ureticilerin iiretim doneminde karsilastiklar: risk faktorlerinin belirlenmesi ve bu risk faktorlerine karsi olusturduklar: stratejilerin
saptanabilmesi i¢in Best-Worst Yontemi uygulanmigtir. Kavun iireticileri Cesme kavunu iiretimini ekonomik yonden stirdiiriilebilir
bulmamakia birlikte, tireticilerin tiretimde kendi tohumlarim kullaniyor olmalart ve hastaliklarla miicadelede kiikiirt uygulamasina
basvurmalar, Cesme kavununun siirdiiriilebilirligini arttirici bir etken olarak kabul edilmelidir. Ureticilerin kavun iiretimi icin en
onemli gordiigii risk faktorleri turizm nedeniyle arazilerin elden cikarilmasi ve yiiksek girdi fiyatlar: olmustur. En Iyi-En Kotii
analizinde ortalama B-W degeri esas alinarak isletmelerin geneli itibariyle bir degerlendirme yapildiginda, iireticiler i¢in en onemli
risk stratejisi devletin verdigi desteklerin artirilmast yoniinde olmustur. Ureticilere gore kavun tivetimindeki risklere kars: izlenmesi
gereken en onemli ikinci strateji yerel yonetimin kavun iiretimini tesvik etmesidir. Arastirmada Cesme kavununun ekonomik acidan
stirdiiriilebilir olabilecegi belirlenmis, kavun iiretiminin kuru kosullarda yapilmast ve ks kavunu olarak da dayanikl bir gesit olarak
pazara sunulmasinin onemli oldugu vurgulanmistir.

Anahtar kelimeler: Cesme kavunu, stirdiiriilebilirlik, ekonomik, tarim, Lzmir.

The Economic Sustainability of Farms Producing Cesme Melon: A Case of Cesme District of Izmir Province

ABSTRACT: Continuing to produce local varieties in Turkey contributes to sustainability and is extremely important
in delivering healthy food to future generations. This research was carried out with the objective of demonstrating the economic
sustainability of farms producing Cesme melon in Cesme district of Izmir province. Within the scope of the research, face-to-
face survey interviews were conducted with 80 melon producers registered with the Chamber of Agriculture. The farms were
analyzed under two groups (1-5 decares and over 5 decares) created according to melon land sizes. The demographic and socio-
economic characteristics of melon producers were revealed and the profitability of melon production activity was calculated. The
specialization status of the farms was determined and the economic sustainability of melon cultivation was demonstrated. The
data were statistically tested for differences between groups. In the last stage of the analysis, the Best-Worst Method (BWM) was
applied in order to determine the risk factors faced by the producers during the production period and to determine the strategies
they created against these risk factors. Although melon producers do not consider Cesme melon production economically
sustainable, the fact that producers use their own seeds in production and use sulfur application in the fight against diseases
should be considered as a factor that increases the sustainability of Cesme melon. The most important risk factors for melon

"Bu caligma, Ege Universitesi Fen Bilimleri Enstitiisii Tarim Ekonomisi Anabilim Dahinda 13.07.2021 tarihinde tamamlanan “Cesme Kavunu Ureten
Isletmelerin Ekonomik Siirdiiriilebilirliginin Belirlenmesi: Izmir ili Cesme lgesi Omegi “konulu yiiksek lisans tezinden yararlamlarak hazirlanmustir.
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production by producers have been the loss of land due to tourism and high input prices. When the Best-Worst analysis was
evaluated on the basis of the average B-W value, the most important risk strategy for producers is to increase government
support. Products should be promoted on different platforms and sector stakeholders should take responsibility in this regard.

Keywords: Cesme melon, sustainability, economic, agriculture, Izmir

GIRIS

Siirdiiriilebilir tarim; yetistirilecek {iriin ve tiirlerin
seciminden, fosil yakitlara olan ihtiyac1 azaltacak
yenilenebilir enerji kaynaklarmin 6ne ¢ikarilmasina,
lojistik  optimizasyonundan  saglikli  irtinlerin
arzina, toprak verimliligini saglayacak zirai ilag ve
giibre kullanimlarina, biyocesitliligi ve su tasarrufunu
giiclendirecek uygulamalardan atik yoOnetimine
degin uzanan faaliyetlerin biitiiniinii kapsamaktadir
(Yilmaz, 2018). Birlesmis Milletler Gida ve Tarim
Orgiitii (FAO), 2050 yilina kadar diinya niifusunun
%30 artacagma ve buna paralel olarak tarimmsal
iiretim ihtiyacinin 8.4 milyar tondan yaklasik 13,5
milyar tona ¢ikacagina isaret etmektedir. Oysa
2050 yilinin tarimi; kisith arazi, azalan su ve enerji
kaynaklar1 i¢in artan rekabet ve iklim degisikliginin
yaratacagi etkilerin tam ortasinda yer alacaktir.
Uretimi hali hazirda bu bozulmus dogal kaynak
tabanindan belirtilen diizeylere ¢ikartmak, tarim ve
gida sistemlerinde onemli degisiklikler yapmadan
miimkiin gorinmemektedir. Yani siirdiiriilebilir
tarim ve gidaya gecis yapilmast son derece
Onemlidir.

Sebzeler, insan beslenmesindeki Onemi, tarim
arazilerinin ekonomik olarak kullanilmasina katkilart
ve en 6nemlisi de diinya ve Tirkiye ekonomisindeki
yeri nedeniyle giincel arastirma konusudur.
Tiirkiye ekolojisinde 1liman ve subtropik iklim
kusaginda yetisebilen 50 dolayinda sebze tiirii
bulunmaktadir. Tiirkiye’de tarim isletmelerinin
%32’si sebze iiretirken, islenen tarim alanlarinin
yaklasik %3’linde sebze flretimi gergeklestiril-
mektedir. Ayrica Tirkiye’de elde edilen toplam
bitkisel tiretim degerinin yaklasik %25’ini sebzeler
olusturmaktadir. En fazla sebze c¢esit kaydinin
yapildig1 tiirler sirasiyla domates (913), biber
(479), hiyar (434), marul (242), karpuz (194),
kavun (189) ve kabaktir (166) (Balkaya ve ark.,
2020).

Tirkiye; Cin, Hindistan ve ABD ile birlikte
diinyada en ¢ok sebze iireten iilkeler arasindadir
(TUIK, 2021). Tirkiye’nin 2018-2019 iiretim
doénemi igerisinde gergeklestirdigi toplam sebze
iretiminden elde ettigi toplam {iretim degeri
50.448.426.586 TL olmustur. Son verilere gore;
Tiirkiye’de son 10 yilda gergeklestirilen toplam
sebze iiretim miktarlarinda ve sebze iiretiminden
elde edilen degerlerde artis oldugu saptanmustir.
Bu da Tirkiye adina sebze iretimini Onemini
ortaya koyan bir unsurdur.

Ege Bolgesi, sahip oldugu toplam sebze iiretim
alaniyla Tiirkiye’de ikinci sirada yer almaktadir.
Ege Bolgesi toplam 1.334.668 da sebze alani ile
sebze liretiminde dnemli bir yere sahiptir. Caligmanin
gerceklestigi Izmir ili ise, toplam 381.652 da sebze
bahgeleri alani ile Ege Bolgesinde ilk sirada yer
almaktadir. Ege Bolgesinde yer alan izmir ili de,
toplam sebze bahgeleri alaniyla, sebze iiretiminde
bliyiik rol oynamaktadir. Tiirkiye’de sebzelerin
kabakgiller alt grubunda hiyar, kabak, kavun ve
karpuz yer almaktadir. Bu arastirmaya konu olan
kavun, sicak ve 1liman iklim bitkisi olup, Tiirkiye’de
2018-2019 iiretim donemi igerisinde toplam
1.753.942 ton kavun iiretimi gerceklestirilmistir
(FAO, 2019). Bu donemde, 721.758 dekarlik (da)
alandan elde edilen toplam kavun {iretim degeri
2.074.143.741 TL olmustur. Iran, Japonya, ABD
ve Tirkiye, Cin’den sonra en fazla kavun iiretimi
yapan iilkelerdir (Unlii, 2022). 2020 yilinda
Tirkiye 333.73 milyon avro degerinde kavun
iiretimi ger¢eklesmistir (Anonim, 2020). Tiirkiye’de
kisi bagina kavun tiikketimi 22 kg dolayindadir.

2019 yilinda Ege Bolgesinde 143.546 dekarlik
alanda tretilen kavun miktar1 369.600 ton iken,
Izmir ili, 15.441 dekar alanda, 33.534 ton kavun
iiretimi  gerceklestirmistir.  Ilgili ~ ddnemde,
caligmanin gectigi Cesme ilgesi toplam 2.250
dekarlik kavun {iretim alan1 ve 3.150 tonluk kavun
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{iretimi ile Izmir ilceleri arasinda {igiincii sirada yer
almaktadir (TUIK, 2021). Cesme kavunu,
Yarimada Sirdirilebilir Kalkinma Stratejisine
gore, Cesme igin Ayirt Edici Dogal Varliklar
kapsaminda degerlendirilmektedir (IZKA, 2014).
Cesme kavunu, yoreye Ozgin bir kavun cesidi
olup, 20.01.2021 tarihinde cografi isaret tescili
almistir (Tiirk Patent ve Marka Kurumu, 2021).
Geleneksel olarak tiretilen ve tiiketiciler tarafindan
aranan tathh ve aromali meshur bir kavundur.
Cografi Isaretler {iriiniin pazardaki imajini, sdhretini
ve profilini olumlu etkilemekte, iiretici ile tiiketici
arasinda bilginin ve kiiltiiriin paylagimimi saglayan
onemli bir bilgi aract olmaktadir (Ozcatalbas,
2023). Cesme kavununun yore giftcilerince korunmast,
gelecek nesillere aktarilmasi ve {iretiminin
stirdiiriilmesi beklenmektedir. Bu bilgiler 15181nda,
caligmada  siirdiriilebilir  bitkisel {iretimden
hareketle, Izmir ili Cesme yo&resinde, iiretici
acisindan Cesme kavununun ekonomik yo6nden
stirdiirtilebilirligi tartistlmistir. Literatiirde kavun
iretimi ile ilgili sosyo-ekonomik ve yetistiricilik
kapsaminda farkli il ve bolgelerde gerceklestirilmis
calismalar bulunsa da, siirdiiriilebilirlik ile ilgili bir
calismaya rastlanmamigtir.  Caligmanin  Ege
Bolgesi ve Izmir ilinde yiiriitiilmiis olmas1 ayrica
cografi isareti alman, lezzeti, aromasit ve
dayanikliligi ile 6ne ¢ikan ve aski kavunu (kig
kavunu) olarak da ifade edilen Cesme kavununun
ekonomik siirdiiriilebilirliginin incelenmis olmasi
literatiirde bir ilk olacaktir. Bu noktadan hareketle
arastirmanin, ilgili alana katki saglayacagi ve

konusundaki  mevcut  boslugu  dolduracagi
diistintilmektedir.
MATERYAL VE YONTEM

Materyal

Aragtirmanin ana materyalini sahadan toplanmis
olan birincil nitelikli veriler ile konu ile ilgili ¢esitli
kaynaklardan elde edilen ikincil nitelikli veriler
olusturmustur. Birincil nitelikli verileri {zmir ilinin
Cesme il¢esinde kavun iiretimi yapan ve Cesme
Ziraat Odasinda kaydi bulunan 80 kavun
ireticisinden anket yoluyla 2019 yilinda toplanan

0zglin veriler olusturmaktadir. Kavun tireticilerinin
listesi Cesme Ziraat Odasindan temin edilmistir.
Ikincil nitelikli  verileri ise konu ile ilgili
istatistikler, arastirmalar, tezler, raporlar ve kitaplar
olusturmaktadir. Ayrica c¢alisma ile ilgili diger
bilgiler ise Cesme Ziraat Odast ve Cesme Ilge
Tarim ve Orman Miidiirliigii ile yapilan yiiz yiize
goriismelerle saglanmistir.

Verilerin elde edilmesinde izlenilen yontemler

Bu arastirmada Cesme Ziraat Odasma kayitl
toplam 80 iiretici ile goriisiilmis, ¢aligmada tam
sayim yontemi kullanilmigtir. Tam sayim yontemi,
aragtirma evreninin tamaminin, yani o evrendeki
biitlin  birimlerin incelenmesini kapsadigindan
evrenin gerek biiylikliigli gerek nitelikleri hakkinda
tam bir fikir verebilmektedir (Ergin, 1991).
Hazirlanan anket formlarinin islerligi deneme
anketleri yapilarak test edilmistir.

Bu calisma EU Fen ve Miihendislik Bilimleri
Bilimsel Arastirma ve Yaymn Etigi kurulunun
26.11.2019 tarihli 11/02 karar ve 437 nolu protokol
n0.437 gercevesinde oybirligi ile etik agidan uygun
bulunmustur.

Verilerin analizinde izlenilen yontemler

Arastirmada igletmeler (1-5 da) ve (5 da iizeri)
olmak {izere 2 grup altinda analiz edilmistir.
Verilerin analizinde, temel tanimlayici istatistikler
verilmisg, degiskenlerin normal dagilis gosterip
gostermedigi  saptanmis ve normal dagilig
gostermeyen sirekli degiskenler igin gruplar
arasinda fark olup olmadiginin belirlenmesinde, iki
degisken i¢in Mann Whitney U testi, li¢ ve lizeri
degiskenlerde ise Kruskal-Wallis testi uygulanmstir
(Karagdz, 2016).

Bunun disinda ¢aligmada, kavun iretiminde risk
kaynaklarini ve stratejilerini belirleyebilmek adina
Best-Worst yontemine yer verilmistir. Best-Worst
yontemi, daha az karsilastirma kullanan, ¢ift yonli
karsilastirmalar arasindaki tutarliligi 6lgme ve en
uygun durumlar i¢in aralik analizi yapma
avantajina sahip olan, nispeten yeni, ¢ok Kriterli
karar verme yontemlerinden birisidir (Akyuz ve
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ark., 2020). Bu yontemde, ilk olarak en iyi kriter
(en ¢ok tercih edilen, en 6nemli) ve en kotii kriter
(en az tercih edilen, en az oénemli) diger kriterleri
belirlemektedir. Bir sonraki adimda ise, en iyi
kriterle diger kriterler karsilastirilirken, diger
kriterlerle de en kotli kriter karsilastirilmaktadir
(Rezaei, 2016).

Calismada kavun {iretilen tarimsal isletmelerde
ihtisaslasma  (uzmanlagsma) durumunu ortaya
koymak amaciyla farklilagsma indeksi hesaplanmuistir.
Farklilasma indeksi, {retim faaliyetlerinin briit
iiretim degerindeki (BUD) paylarmin karelerinin
almarak toplanmasi ve bu toplamin, paylarin
toplami olan 1’e bdliinmesi ile bulunmustur.
Bunun sonucunda c¢ikan sayiya gore isletmenin
farklilasmas1 veya uzmanlagsmasi hakkinda karar
verilmektedir. Cikan say1 1’1 gegmezse isletme tam
olarak bir faaliyette uzmanlagmistir. 1 ile 2
arasinda ise isletmenin bir faaliyette uzmanlastigi
ancak sayinin biri gegen kismi oraninda kismi bir
farklilasmaya gittigi, 2’den biiyiik oldugunda ise
farklilasmanin fazla oldugu anlasilmaktadir (inan,
2019). Farklilagma indeksi 2’den biiyiikk olan
isletmeler faaliyetlerini c¢esitli alanlara dagitmis
isletmeler olarak belirtilmektedir.

BULGULAR VE TARTISMA
Ureticilerin sosyo-ekonomik dzellikleri

Aragtirma kapsaminda yer alan kavun iireticilerinin
ortalama yast 56.4’tir. Isletme  biiyiikliik
gruplarma gore incelendiginde 1. ve 2. grupta yer
alan kavun treticilerinin ortalama yaslar1 sirastyla;
58.3 ve 53.9 olarak bulunmustur (Cizelge 1).
Uretici yasi bakimindan gruplar arasindaki farklilik
onemli bulunmustur. Incelenen isletmelerde en
geng kavun Treticisi 22 yasinda iken, en yash
kavun tireticisinin ise 82 yasinda oldugu belirlenmistir.
Ancak kavun {reticisi ortalama yasinin diger
arastirma sonuglarina gore daha yiiksek oldugu
dikkati ¢ekmektedir. Yilmaz ve ark. (2011)’de

yapilan c¢alismada iiretici yasinin 47.59 oldugu
belirlenmistir. Cesme ilgesinde yer alan kavun
tireticilerinin  %53.7’sinin  36-58 yas araliginda
oldugu ve orta yas grubunda yer aldig1 saptanmstir.
Ureticilerin ~ egitim  diizeyleri  incelendiginde
%60’ 1n1n ilkokul mezunu, %11.3’{iniin ise ortaokul
mezunu oldugu belirlenmistir. Gruplara gore
durum degerlendirildiginde, her iki grupta da
ilkokul mezunu iireticilerin oraninin sirasiyla
%56.5 ve %64.7 oldugu saptanmustir. incelenen
kavun {ireticilerinin ortalama aile niifusu 4 kisi (3.7
kisi) olarak bulunmustur. Grup bazinda ele
alimdiginda, 1. ve 2. grupta yer alan ireticilerin
ortalama aile birey sayisi sirasiyla; 3.4 ve 4.1 kisi
olarak  bulunmustur.  Ureticilerin  tarimsal
iiretimdeki deneyim siireleri 2 ile 70 yil arasinda
degisirken, kavun tiretimindeki deneyim siireleri 2
ile 45 y1l arasinda degismektedir.

Yoredeki iireticilerin tarimsal tiretimdeki deneyim
siirelerinin ortalamas1 37.2 yil iken, kavun
iiretimindeki deneyim siirelerinin ortalamasi 27.6
yil olarak hesaplanmigtir. Deneyim siireleri
bakimmdan gruplar arasindaki farklilik anlamli
bulunmamistir. Arastirma kapsaminda yer alan
kavun ireticilerinin tarim dis1 bagka bir iste
calisma  durumlar1  incelendiginde,  kavun
iireticilerinin %22.5’inin tarim disinda baska bir
faaliyette calistigi, %77.5’inin ise sadece tarimda
calistigi belirlenmistir. Tarim disinda baska bir
faaliyette calisan treticilerin %22’sinin kamuda,
%33.4Unlin  Ozel sektérde ve %44.4’iliniin ise
hizmet  sektoriinde calistiklart  saptanmustir.
Arastirma kapsaminda yer alan kavun ireticilerin
tamaminin sosyal giivencesi oldugu saptanmustir.
Ureticilerin, %83.8’inin BAG-KUR ve %12.5’inin
SGK kaydinin oldugu belirlenmistir. Arastirma
kapsamindaki kavun iireticilerinin sadece %75.9’u
(60 kisi) Cesme Ziraat Odasina kayith iken,
%22.8’inin gerek Cesme Ziraat Odasina gerekse
Tarim  Kredi Kooperatifine ortak  oldugu
belirlenmistir.
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Cizelge 1. Incelenen isletmelerde iiretici yas1, tarimda ve kavun iiretiminde deneyim siiresi.
Table 1. Producer age, length of experience in agriculture and melon production in the farms investigated.

Gostergeler

1. Grup (46)

2. Grup (34)

Parameter (1-5 da) (5 da tlizeri) Gerg\l/é?;)l)l prl\faglzrel
1st Group 2nd Group
Minimum 30 22 22
Minimum
Uretici Yast Maksimum -
Producer Age Maximum S 82 82 0.034
Ortalama 58.3 53.9 56.4
Average
i z : z
Tarmmsal Uretimde Maksimum
Deneyim Siiresi Maximum 65 70 70
Years of Agricultural Ortalama 0.555
Production Experience Average 375 36.7 37.2
M!n!mum 2 4 2
. Minimum
Kavun Uretiminde Maksimum
Deneyim Siiresi Maximum 45 40 45
Years of Melon Production Ortalama 0.622
Experience 27.9 27.2 27.6
Average

*p < 0.05 diizeyinde onemlidir.
Statistically significant at p < 0.05

Arastirma kapsamina giren kavun tarim
yapilan isletmeler hakkinda bilgiler

Aragtirma kapsaminda yer alan kavun tarimi
yapilan isletmelerin {iretim sekillerine bakildiginda
isletmelerin  %73.8’1 sadece bitkisel
faaliyeti  gerceklestirirken, %26.2’sinin
bitkisel hem hayvansal iiretim faaliyetinde
bulundugu belirlenmistir. Tarim isletmelerinde

tretim
hem

toplam isletme arazisi; miilk arazi, kiralanan arazi
ve ortaklasa tarimsal faaliyetlerin gerceklestirildigi
araziden olusmaktadir. Bu isletmelerde ortalama
toplam isletme arazisi 89.8 dekar iken, 1. grupta
59.6 dekar, 2. grupta ise 114.4 dekar olarak
bulunmustur. Incelenen isletmelerin ortalama miilk
arazisi 16.9 dekar, kiralanan arazi 22.6 dekar ve
ortakgilikla isletilen arazi 50.3 dekar olarak
saptanmistir (Cizelge 2).

Cizelge 2. Isletmelerin arazi miilkiyet durumu ve kavun arazisi biiyiikliikleri.
Table 2. Land ownership status of enterprises and melon field sizes.

Miilkiyet Durumu 1. Grup (46) 2. Grup (34) Genel (80) P deeri

Ownership Status (1-5 da) (5 da tizeri) overall P-vaglue
1st Group 2nd Group

Miilk Arazi Biiyiikliigi (da)

Size of Owned Land 125 232 169

Kiralanan Arazi Biyiikligi (da)

Size of Rented Land 171 30.7 226

Ortakgilikla Isletilen Arazi Biiyiikliigii (da)

Size of Land Worked with Partners 30.0 60.5 50.3

Toplam_ [sletme Are_12151 Buyl{klugu (da) 59.6 114.4 89.8 0.104

Total Size of Land in enterprise

Kavun Arazisi Biiytikligii (da) 28 123 6.8 0.000*

Size of Melon Field
*p <0.01 diizeyinde 6nemlidir.
Statistically significant at p < 0.05
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Tarim isletmelerinde ortalama parsel sayist 5.8
olarak belirlenmistir. Tarim isletmelerinde minimum
parsel sayist 1, maksimum parsel sayis1 ise 30
olarak bulunmustur. Tarim isletmelerinin sahip
oldugu kavun parsel sayist ise yaklasik 2’dir.
Kavun parsel sayist minimum 1, maksimum 9
olarak bulunmustur. Tarim isletmelerinin ortalama
sulanan arazi buytkligi 19 dekar, sulanmayan
arazi biyikligi ise 9.6 dekardir. Tarim
isletmelerinin sahip oldugu ortalama mera alani ise
0.8 dekar olarak belirlenmigtir.  Arastirma
kapsamindaki kavun isletmelerinin traktor ve
makine parkina sahip olma durumlar incelendiginde,
%73.7°si traktdor ve makine parkina sahipken,
%26.3’liniin sahip olmadig1 belirlenmistir.

Isletmelerde dekara diisen toplam isgiicii varlig
ortalama 7.1 EIB(Erkek Isgiicii Birimi) olarak
belirlenmis, 1. ve 2. gruptaki igletmelerin dekara
diisen ortalama isgiicii ise sirasiyla 14.3 EIB ve 4.8
EIB olarak saptanmistir. Dekara diisen toplam
isglici bakimindan gruplar arasindaki farklilik
anlamlt bulunmamistir (Cizelge 3). Kavun iiretim
dalinda isgiicii kullaniminda aile isgiicliniin
agirlikta oldugu gorillmektedir. Bu faaliyetin
ekonomik siirdiiriilebilirligi acisindan aile isgiicii
oraninin yiiksekligi son derece Onemlidir. Aile
icinde devamliligin saglanmasi igin ydresel
bilgilerin korunmasi, dogal kaynaklarin siirekli
kullanilabilir olmasi da saglanmaktadir. Bdylece
ekolojik, ekonomik ve sosyal bakimdan aile
isletmesinin siirdiiriilebilirligini saglamak onemli
olmaktadir ~ Arastirma  kapsamindaki  kavun
tireticilerinin son 5 yilda isletmelerine yonelik
yatirm  yapma  durumlarni  incelendiginde,
tireticilerin %18.8’inin igletmesine yatirim yaptigi,
%81.2’sinin ise yatirnm yapmadigi belirlenmistir.
Kavun treticilerinin %30’u isletmelerinde tarimsal
tretim kaydi tuttugunu, %70°1 ise tutmadigini
belirtmistir. Kavun {ireticilerinin  %80°1 Ciftgi
Kayit Sistemi (CKS)’ne kayitli oldugunu bildirirken,
%20’si ise kayitli olmadigini bildirmistir.

Arastirma kapsaminda yer alan isletmelerin
tamaminda Cesme kavunu iretilmektedir. Bu
isletmelerde ortalama kavun liretim alan1 6.8 dekar,

isletme basina kavun iiretim miktar1 ortalama 13.7
ton, dekara kavun verimi ortalama 2.1 ton ve kavun
parsel sayist ortalama 1.6 olarak bulunmustur.
Gruplar arasi karsilastirma yapildiginda, 1. grupta
yer alan kavun iireticilerinin dekara daha fazla
verim elde ettigi belirlenmistir. 1. gruptaki
isletmelerin, kiiclik 6l¢ekli ve kisith {iretim alanina
sahip olmasi, onlar1 sulu kavun iiretimine
yonlendirmistir. Bdylelikle iiretici sulu kavun
uretiminde, kuru kavun iretimine oranla daha
yiiksek verim elde edebilmektedir (Cizelge 4).
Ancak bu verim Tiirkiye ortalamasi olan 2.826
tonun gerisinde kalmistir (TMMOB, 2019).

Cesme kavunu iireten isletmelerin yillik faaliyet
sonuclari

Arastirma kapsamindaki isletmelerin ihtisaslagma
(uzmanlagma) durumlar incelendiginde igletmelerin
karma igletme yapisinda oldugu, bitkisel iretim
deseninde basta Cesme kavunu olmak {izere;
domates, enginar ve zeytin iiretiminin agirlikta
oldugu saptanmustir. Ikiden fazla {iretim dalmnin
hakim oldugu isletmeler tarimda karma isletmeler
veya genel isletmeler olarak ifade edilmektedir
(Rehber, 1993). Arastirma kapsamindaki igletmelerin
dekara ortalama kavun iiretim degeri 4938.5 TL
olarak belirlenmistir (Cizelge 5). Briit iiretim
degeri, o tretim dalina ait bir iretim déneminde
yaratilan toplam iretim degeridir (Aras, 1988;
Saner, 2019). 1. ve 2. grupta yer alan isletmelerde
ise dekara kavun iiretim degeri sirastyla; 5617.9
TL ve 4019.2 TL olarak belirlenmistir. 1. grupta
yer alan isletmelerin dekara kavun iiretim degeri,
2. grupta yer alan igletmelere kiyasla daha yiiksek
bulunmustur. Bunun nedeni, 1. grupta yer alan

isletmelerin sulu kavun tretimini
gerceklestirmeleri ve boylelikle dekara daha
yiiksek kavun verimi elde etmeleridir. 2. grupta

yer alan kavun {ireticilerinin ¢ogu, kuru kosullarda
kavun iiretimi gerceklestirmektedir. Bu nedenle,
dekara briit kavun {iretimi 2. grupta daha diistiktiir.
Tiim degerler agisindan gruplar arasindaki farklilik
istatistiksel acidan 6nemli bulunmustur (Cizelge
5).
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Cizelge 3. Isletmelerde kavun iiretiminde dekara aile ve yabanci isgiicii durumu (EIB).
Table 3. Family and foreign labor force per decare in melon production in investigated farms.
Gostergeler 1. Grup (46) 2. Grup (34)

Parameter (1-5 da) (5 da tizeri) Gerg\'/éffl)l P degeri
1st Group 2nd Group P-value
Aile Isgiicii/da
Family Labor/da 103 3.7 53
Yabanci Isgiicii/da
Foreign Labor/da 4.0 11 19
Toplam Isgiicii/da 143 48 71 0.395

Total Labor/da

Cizelge 4. Incelenen isletmelerde ortalama kavun {iretim alani, parsel sayisi, kavun iiretim miktar1 ve dekara verim.
Table 4. Average melon production area, number of parcels, production, and yield per decare in the farms investigated.

Gostergeler 1. Grup (46) 2. Grupj (34) Genel (80)

(1-5da) (5 da tizeri) Overall

1st Group 2nd Group
Kavun Uretim Alani (da)
Area of Melon Production 28 123 68
Kavun Parsel Sayist
Number of Melon Parcels 10 15 16
Kavun Uretim Miktari (ton)
Melon Production (ton) 6.9 232 137
Dekara Verim (ton/da)
Yield (ton/da) 2.2 2.0 2.1
Cizelge 5. Arastirma kapsamindaki isletmelerin toplam bitkisel iiretim degeri.
Table 5. Total crop production value from the farms investigated.
1. Grup (46) / (1-5 da) 2. Grup (34) / (5 da tizeri) Genel (80)
Bitkisel 1st Group 2nd Group Overall
iretim Toplam Dekara iiretim Toplam Dekara tiretim Toplam Dekara iiretim
Plant iretim degeri degeri iretim degeri Total degeri oduction  iiretim degeri degeri
production  Total production Production production value value perda  Total production Production
value (TL) value per da (TL) (TL) value (TL) value per da
(TL) (TL)
Kavun 16163.6 5617.9 43371.3 4019.2 27726.9 4938.5
Melon
Domates 20392.9 17351.2 94875.0 11640.6 45305.6 16082.2
Tomato
Enginar 14250.0 3983.3 65660.7 3583.8 45543.5 3740.1
Avrtichoke
Zeytin 34444 1228.9 16435.7 812.7 12538.3 937.6
Olive
Diger* 23000.0 23000.0 - - 23000.0 23000.0
Other
Toplam 77250.9 51181.3 220342.7 20056.3 154114.3 48698.3
Total
Oran (%) / Percent (%)

Kavun 20.9 11.0 19.7 20.0 18.0 10.1
Melon
Domates 26.4 339 43.0 58.0 29.4 33.1
Tomato
Enginar 18.4 7.8 29.8 17.9 29.6 7.7
Artichoke
Zeytin 45 2.4 75 4.1 8.1 1.9
Olive
Diger* 29.8 44.9 - - 14.9 47.2
Other
Toplam 100.0 100.0 100.0 100.0 100.0 100.0
Total

*Diger: Patlican, kabak ve salatalik. Other: Eggplant, courgette, cucumber.
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Cesme kavunu iiretimi yapan isletmelerin ortalama
briit kart (marj) dekara 4054.4 TL olarak
belirlenmistir. 1. ve 2. grupta yer alan isletmelerde
dekara ortalama briit kar sirasiyla; 4557.6 TL ve
33254 TL olarak saptanmigtir. Tiim degerler
acisindan gruplar arasindaki farklilik 6nemli
bulunmustur (Cizelge 6).

Arastirmada incelenen isletmelerin farklilagsma
indeksi de igletmeler ortalamasina gore 1.65 olarak
hesaplanmigtir. Kiiciik 6lgekli isletmeler grubunu
olusturan 1. grupta farklilasma indeksi 1.71, biiytik
Olcekli isletmeler grubunu olusturan 2. grupta ise
farklilasma indeksi 1.58 olarak bulunmustur. Bu
indeks 1-2 arasinda oldugu igin isletmenin bitkisel
iiretimde uzmanlagtigini, ancak saymin biri gegen
kism1 oraninda kismi farklilagsmaya gittigi ortaya
cikmaktadir (Inan, 2019). Acikcas: biiyiik 6lcekli
isletmelerin  bitkisel iliretimde daha fazla
uzmanlastiklarini, baska bir deyisle daha az
farklilagtiklarini gostermektedir.

Arastirma kapsaminda yer alan isletmelerin son 3
yillik dekara kavun verim ortalamasi 11.1 ton
olarak bulunmustur. Kiiciik Ol¢ekli isletmelerde
ortalama kavun verimi 5.6 ton, biyik Olgekli
isletmelerde ise ortalama verim 18.6 ton olarak
hesaplanmigtir. Arastirma kapsamindaki kavun
iireticilerinin %90.8’1 bir iiretim donemi igerisinde
bir kez kavun hasadi gerceklestirirken, %9.2’si iki
kez kavun hasadi gergeklestirmektedir. Bir iiretim
donemi igerisinde bir kez kavun hasadi
gerceklestiren ireticilerin oran1 1. grupta %97.8
iken, 2. grupta %80.6 olarak bulunmustur.

Incelenen isletmelerin son 3 yillik kavun satis
fiyatlar1 ortalamas1 2.7 TL/kg olarak bulunmustur.

Kiiciik olcekli isletmelerde satis fiyati ortalama
2.30 TL/kg iken, biiyiik olgekli isletmelerde satis
fiyat1 ortalama 2.23 TL/kg olarak hesaplanmustir.
Kiigiik olgekli isletmelerin satis fiyatlarin biiyiik
Olcekli isletmelere gore daha yliksek olmasinin
nedeni, Treticinin dogrudan satisi kendisinin
yapmasindan kaynakhdir. Arastirma kapsamindaki
kavun {reticilerinin, dogrudan tiiketiciye satiginin
(%63.2) toptan satisa (%36.8) nazaran daha fazla
oldugu belirlenmistir. Dogrudan tiiketiciye satis ile
urettikleri  kavunlarin  satigi1  gergeklestiren
iireticiler ¢ogunlukla pazar ve yol kenar
standlarim1 tercih ederken, toptan satis yoluyla
trettikleri  kavunlarin  satiglari1 ~ gergeklestiren
iireticiler toptanci tiiccarlar ile toptanci hallerini
tercih etmislerdir. Biiylik Olgekli isletmelerde,
kavun iretim miktarinin yiiksek olmasi, ireticiyi
toptan satisa yonlendirmektedir. Bu nedenle,
biiytik olcekli isletmelerde satis fiyat1 daha diistik
bulunmustur.

Cesme kavunu iireticilerinin iiretim deneyimleri

Arastirma kapsaminda yer alan {ireticilerin %53.8’1
Cesme kavununun yerel g¢esit olmasindan dolayi
kavun yetistiriciligi ile ilgilendigini belirtirken,
%31.3’li aileden kalma bir faaliyet oldugu igin
tretime devam ettiklerini belirtmis, %30’u ise
pazarlama kosullarinin uygunlugu nedeni ile kavun
yetistiriciligine devam ettiklerini  belirtmistir
(Dogrudz, 2021). Kiigiik ve biyikk 06lgekli
isletmeler bazinda bakildiginda ise her iki isletme
grubunda da {reticilerin ¢ogunlugunun Cesme
kavununun yerel ¢esit olmasindan dolayi tirettikleri
belirlenmistir (Cizelge 7).

Cizelge 6. Incelenen isletmelerde Cesme kavunu iiretim daliim briit iiretim degeri, degisken masraflar ve briit kar(TL/da).
Table 6. Gross production value, variable costs and gross profit (Turkish lira/da) of Cesme melon production in the enterprises

investigated.

1. Grup (46)

2. Grup (34)

L Genel (80 P degeri
(1-5da) (5 da tizeri) Ovéral)l P-Vaglue
1st Group 2nd Group
Dekara briit tiretim degeri(1) 5617.9 4019 2 49385 0.025*
Gross production value per decare ' ) : :
Dekara toplam degisken masraflar(2) 10403 693.8 8931 0.017*
Total variable costs per decare ' ' ) '
Briit kar (TL/da)(1-2) 4577.6 33254 40454  0.054*
Gross profit
Dekara isgiicii prodiiktivitesi 595.8 6713 626.6 0.606

Productivity of labor per decare

*p <0,05 diizeyinde 6nemlidir. Statistically significant at p < 0.05
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Cizelge 7. Ureticilerin kavun yetistiriciligi ile ilgilenme nedenleri.

Table 7. Reasons for producers to be interested in melon cultivation.

Gostergeler

1. Grup (46)

2. Grup (34)

(1-5 da) (5 da iizeri) g\e/’;fe'u(fo)
1st Group 2nd Group
Yerel Cesit Olmasi
Local Variety 60.9 46.9 53.8
Alleqen Dolayi Ilgilenme 217 43.8 313
Family Interest
Pazarlama Olanaklar1
Marketing Opportunities 304 313 300
Yetistirme Kosullarinin Uygunlugu
Suitability of Growing Conditions 10.9 156 125
Hobi Olarak Ilgilenme
Interest as a Hobby 130 6.3 100
Iklim Kosullarmin Uygunlugu
Suitability of Climate Conditions 13.0 6.3 8.8
Karhlik
Profitability - 94 38

*Birden fazla yanit alinmistir. More than one answer was obtained

Arastirma kapsaminda yer alan treticilerin %83.8’1
kavun iiretimi hakkinda bilgi almadigini, %16.2’si
ise kavun dretimi hakkinda bilgi aldigim
belirtmistir. Kavun iireticilerinin %38.7’si kavun
iiretimi hakkinda egitim almak istedigini, %61.3’1
kavun iiretimi hakkinda egitim almak istemedigini
ifade etmistir. Egitim almak isteyen {ireticilerin
%70.9’u kavun hastalik ve zararhlar ile ilgili
konularda, %45.2’si kavun yetistiriciligi hakkindaki
konularda, %41.9’u ise kavun ilaglamasi ile ilgili
konularda egitim almak istedigini dile getirmistir.
Aragtirma kapsaminda yer alan ireticilerin %2.5’1
kavun arazilerine toprak analizi yaptirdigini,
%97.5’1 kavun arazilerine toprak analizi
yaptirmadigint belirtmistir. Arastirma kapsaminda
yer alan freticilerin %51.2°si uygun goriilen
giibreleme programlarii uyguladigini, %48.8’1
uygun goriilen giibreleme programlarini
uygulamadigini ifade etmistir. Her iki grupta da
dreticilerin - ¢ogunlugunun Onerilen  giibreleme
programlarina  uydugu belirlenmistir. Kavun
ireticilerinin  zirai miicadele konusunda ise
%98.8’1 1ila¢ bayilerine danisirken, %8.8’1 ise
iretici ¢evresinden bilgi edindigini belirtmistir.
Incelenen kavun iireticilerinden %22.5’i tavsiye
dis1 ilag kullanma durumlarinin oldugunu, %77.5’i
tavsiye dis1 ilag kullanma durumlarmmin hig
olmadigim  aktarmustir.  Ureticilerin  ilaglama
esnasinda %17.5’inin eldiven ve maske kullandigi,
%82.5’inin ise maske ve eldiven kullanmadig

saptanmistir. Kavun ireticilerinin %17.5°1 kalan
bos ilag kutularini ¢ope attigini belirtirken, %7.5°1
biriktirdigini, %65°1 ise imha ettigini belirtmistir.
Ureticilerin %13.8’i kalan bos ilag kutularinin
hepsini biriktirdikten sonra imha ettigini ifade
etmistir.

Arastirma kapsamindaki iireticilerin ¢cesme
kavununun siirdiiriilebilirligine yonelik
tutumlar

Tarimsal isletmelerin faaliyetlerini degerlendirmek
amaciyla ¢esitli  ekonomik  siirdiiriilebilirlik
gostergeleri  kullanilmaktadir. Bu  gostergeler
arasinda en Onemli ve popiiler olanlar1 {irlin
fiyatlar, gelir ve {retim maliyetleri yaninda
maliyet etkinligi, likidite, istikrar ve verimlilik
endeksleri ile 6zellikle insanlarin giftilikte
yasamlarii  siirdiirme  gereksinimleri  olarak
belirtilmektedir (Wrzaszcz  and Zegar, 2014;
Latruffe ve ark., 2016; Baser ve ark., 2017; Ozkan
ve Armagan, 2019). Ekonomik siirdiiriilebilirlik
boyutu aym zamanda bir tarimsal isletmenin
yasayabilirligi, yani degisken piyasa kosullarimda
uzun siire dayanabilme yetenegi kavramiyla da es
tutulabilmektedir (Guth ve ark., 2020). Arastirma
kapsamindaki kavun treticilerinin %44.7°si Cesme
kavununu  ekonomik  ydnden siirdiiriilebilir
bulurken, %55.3i ekonomik yonden siirdiiriilebilir
bulmamaktadir. Ancak {ireticilerin Cesme kavunu
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iiretimini devam ettirmek istedikleri saptanmustir.
Ureticilerin  %81.25’inin kavun yetistiriciliginde
fungal hastaliklarla miicadelede kiikiirt uyguladigi
saptanmistir.  Organik tarim uygulamalarinda
kullanima izin verilen kiikiirtiin, diger fungisitlere
oranla fiyati olduk¢a uygundur. Ayrica fungal
hastaliklara karsi kavun iireticileri tarafindan tercih
edilmekte olan kiikiirt, fungisitlere kiyasla bitki ve
cevre sagligi bakimindan da olumlu sonuglar
vermektedir.  Ureticiler ~ tarafindan  kavun
yetistiricili§inde kiikiirt kullaniliyor olmasi hem
ekonomik hem cevresel siirdiiriilebilirlik gostergesi
olarak kabul edilebilir. Kavun iireticilerinin
tamami Uretimde kendi tohumlarimi kullandiklarim
belirtmistir. Ureticilerin kendi tohumlarmi koruyor
ve kullaniyor olmalari, Cesme kavununun c¢evresel
sirdiiriilebilirligini  arttiran  bir ~ gostergedir.
Ureticinin tohum igin ayrica masraf yapmiyor
olmasi, isletme bazinda ekonomik siirdiiriilebilirligi
olumlu yonde etkileyen bir faktordiir. Tarimda
kurakligin etkilerinin fazlasiyla yasandigi son
donemlerde, kuru kavun iiretiminde suyun ¢ok az
kullaniltyor olmasi, Cesme kavunu yetistiriciliginde
pozitif  anlamda  ¢evresel  siirdiiriilebilirlik
gostergesidir. Arastirma yoresinde her yil diizenli
olarak diizenlenen Ovacik Festivali’nin Cesme
kavununun tanitiminda etkili oldugunu diigiinen
kavun dreticilerinin oram1  %96.3 iken, etkili
olmadigii diisinen kavun iireticilerinin orani ise

%3.7°dir. Ovacik Festivali’nin Cesme kavununun
tanitiminda etkisi oldugunu diislinen {ireticilerin
orani 1. grupta %95.7 iken, 2. Grupta %97.1
olarak saptanmistir. Aragtirma kapsaminda yer alan
kavun dreticilerinin ¢ogunun diizenlenen bu
festivalin  Cesme kavununun tanitiminda etkili
oldugunu diisiindiikleri belirlenmistir (Dogrudz,
2021).

Ureticilerin kavun iiretimine yonelik goz oniine
aldig1 risk faktorleri ve bu risklere Kkarsi
izlenmesi gereken stratejiler

Bu boliimde, iireticilerin kavun iiretimi i¢in en
Oonemli ve en 6nemsiz gordiigl risk faktorleri En
Iyi-En Koti analizi ile ortaya konulmustur
(Cizelge 8 ve Sekil 1). En lyi-En Kétii analizinde,
Ortalama B-W degeri esas alinarak, isletmelerin
geneli itibariyle bir degerlendirme yapildiginda,
reticiler i¢in en Onemli risk faktoriiniin turizm
nedeniyle arazilerin elden ¢ikmasi oldugu ortaya
cikmaktadir. Ureticilere gore en énemli ikinci risk
faktorii yiiksek girdi fiyatlar1 ve dolayisiyla ortaya
cikan iiretim maliyeti yliksekligidir. Ortalama B-W
degerlerine gore, Ureticilerin en onemsiz diizeyde
gordiigii ¢ risk stratejisi bulunmaktadir. Bunlar
sirastyla; ortak makina kullanimi, sertifikali tohum
kullannomi ve malglama ile ¢evre dostu iiretim
tekniklerinin uygulanmasidir.
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Sekil 1. Ureticilerin kavun iiretimi igin en énemli ve en énemsiz gordiigii risk faktorleri.
Figure 1. The most important and least important risk factors for melon production by producers
*Birden fazla yanit alinmistir. More than one answer was obtained.
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Cizelge 8. Genel olarak tarimsal igletmeler i¢in en 6nemli ve en 6nemsiz risk faktorleri.
Table 8. The most important and least important risk factors for agricultural farms in general.

Risk Faktorleri En lyi Frekans En Kétii Frekans B-W Sqrt Standard ~ Ortalama
Risk Factor Best Frequency (B) Worst Frequency (B/W) Interval Average
(W) Scale (B-W)

Hgstahk ve Zararlilar 7 4 3 132 100.00 0.04
Disease and Pests
Olumsuz iklim Kosullar
Negative Climate - 46 -46 - - -0.60
Conditions
Girdi Fiyatlar1 ve Maliyet
Yiiksekligi 22 - 22 - - 0.29
High Cost of Inputs
Pazar Belirsizligi
Uncertain Marker 15 10 5 1.22 92.58 0.06
Finansman Ihtiyaci ve Kredi
Cekme Zorlugu ) ) ) ) )
Need for Financing and 3 3 0.04
Difficulty Obtaining Credit
Borglann_ladakl Artig ) 2 2 ) ) -0.03
Increase in Debt
Uretim Esnasinda Yapilan
Hatalar - 11 -11 - - -0.14
Mistakes During Production
Turizm Nedeniyle
Arazilerin Elden Cikmasi
Loss of Fields Due to 32 ) 32 i i 0.42
Tourism

SONUC VE ONERILER ve yerel kavun tohumlarinin  korunmasi

Bu ¢alismada Izmir ilinin Cesme ilgesinde, Cesme
kavunu tireten isletmelerin ekonomik siirdiiriilebilirligi
ortaya konulmustur. Kavun tiretiminde ¢ogunlukla
ailelerin ¢alistyor olmasi, isletmeler adina ekonomik
anlamda siirdiiriilebilirlige olumlu etki yaratmaktadir.
Yukarda verilen sonuglardan yola c¢ikilarak; en
onemli pazarlama kanallarindan biri olan ihracat,
onceki yillarda Cesme kavununda yogun olarak
gerceklestirilirken, {ireticilerin daha fazla verim
elde etme istekleriyle birlikte liretimin sulu tiretime
doniismesiyle Cesme kavunu 6ziinli kaybetmistir.
Daha onceki yillarda o6zellikle Almanya’ya ihrag
edilen Cesme kavunu sulu kosullarda yapilan
iiretimle birlikte dayanikliligin1 kaybetmis ve ihrag
sirasinda  ugradigi  deformasyonlardan  dolay1
ihracati giderek azalmigtir. Son yillarda Cesme
kavunu ihracat1 yapilmamaktadir.

Ureticiler, eski Cesme kavunu tohumu ile sulu
kosullarda yapilan iiretimden elde edilen Cesme
kavunu  tohumunun karigmasindan sikayetgi
oldugunu belirtmistir. Cesme’ye has bu kavunun
korunabilmesi adina iiretimin kontrollii ilerlemesi

gerekmektedir.

Yorede kavunun biiyilk oranda taze tiiketildigi
saptanmistir. Tiiketim sekli bakimindan
cesitlendirilmesi  (Ornegin; Cesme kavununun
kurutularak tiiketiminin gergeklesmesi) Cesme
kavununun admin daha fazla duyulmasimi
saglayabilecegi gibi iiretiminin de orantili olarak
artmasini  saglayacaktir. Ureticilerin biiyiik bir
boliimi, kavun {retiminin ekonomik ydnden
sirdiriilebilir olmadigim1  diistinmekte, ancak
arastirma sonuclar1 degerlendirildiginde ekonomik
acidan siirdiiriilebilir olabilecegi, 6zellikle Cesme
kavununun kuru kosullarda yapilmasimma devam
edilerek kis kavunu olarak da dayanikli bir cesit
olarak pazara sunulmasi gerektigi ortaya
cikmaktadir. Ozellikle turist ¢eken bir bdlgede
yetistiriliyor olmas1 ve her yil yapilan Sakiz
koyunu ve kavun festivali ile giindemini koruyor
olmasi, Izmir Biiyiiksehir Belediyesi’nin 2016
yilinda yaptig1 bagvuruyla, 20 Ocak 2021 tarihinde,
mense adi altinda Cesme Kavunu olarak Tiirk
Patent ve Marka Kurumu tarafindan cografi isaret
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almasi ekonomik, sosyal ve c¢evresel yonden de
strdiiriilebilir ~ olmasinda  rol  oynayacaktir.
Tohumunun korunmasi da son derece dnemlidir.
Ornegin; yurtdisinda internet iizerinden “Alacati
seed” olarak tohum satisi gerceklestirildigi
gorlilmistiir. Cesme kavununun, ilgenin belli
giinlerinde ve farkli bolgelerinde kurulmus olan
pazarlarda, {retici tarafindan filelerde ve “Cografi
isaretli lirlindiir” etiketi altinda satig1 saglanabilir.
Boylelikle Cesme kavunu, tiiketici tarafindan daha
fazla tanman ve talep goéren bir {irline
doniigebilecektir. Ayrica yerel yonetimin de
tesvikiyle, kavunun taze tiikketim disinda kavun
lokumu, kavun pekmezi ve kavun regeli formunda
da dretilmesi, tUreticinin katma degerli iiriinlere
yonelmesini de saglayacaktir.  Siibye (kavun
cekirdegi serbeti) liretiminin ekonomik ve ¢evresel
acidan da oOnemli oldugu vurgulanmaktadir
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yoniinde olmalidir.
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OZ: Bu arastrmanin amaci, Sanhurfa ili merkez Eyyubiye ilcesinde bulunan sigircilik isletmelerinde sigir besleme
uygulamalari, bu amagla kullanilan yemler ve yemleme yontemleri ile isletme biiyiikliikleri arasindaki iliskilerin ortaya konularak,
ilgili sorunlari ve ¢oziim onerileri belirlemektir. Bu amagla sansa bagh olarak segilen 135 yetistiriciyle anket yapilarak, frekans
analiz metodu ve Ki-kare Bagimsizlik testi ile veriler analiz edilmistir. Elde edilen bulgulara gore, arastuma kapsamindaki
isletmelerin %40,2'sinde yem bitkisi yetistiriciligi yapilirken, %59,8'in de ise yapimadigt saptanmuistir. Isletme biiyiikligii ile
isletmelerin yem bitkisi iiretimi yapmalart arasinda énemli (P<0,05) bir iliskinin bulundugu ve isletme 6l¢egi biiyiidiikce kendi
ihtiyaci igin yem bitkisi yetistiren isletmelerin oraninin da arttig belirlenmistir. Ayrica, isletme biiyiikliigiiniin silaj iiretimine ¢ok
onemli derecede etkili oldugu (P<0,01) ve isletmelerdeki sigir sayis1 arttikca, silaj iiretimi yapan isletmelerin orammin arttigi
belirlenmistir. Isletmelerin %38,5 'inde yetistiriciler disaridan yem ham maddeleri satin alarak kendi ciftliklerinde kesif yem
tiretimini yaptiklari, ancak tiretimleri ihtiyaglarim karsilamadigi zaman disardan hazir konsantre yem satin aldiklar: tespit
edilmistir. Ayrica, hayvan besleme ve yemleme konularinda énemli teknik bilgi eksikliklerinin oldugu, sigirlarin degisik fizyolojik
déonemlerdeki besin madde ihtiyaglarini karsilayabilecek yemleme uygulamalarinin yapilmadigi da belirlenmistir. Bu nedenle ilgili
tarimsal kuruluslar tarafindan egitim ¢alismalarimin etkin bir sekilde yapilmasi ve yayginlastirilmasi ile yetistiricilerin bilgi ve
becerilerinin arttirilmasmin yam swra silaj iiretiminin Eyyubiye ilcesinde tesvik edilmesinin bolge sigircihigimin kalkinmasina
katkida bulunacagr sonucuna varidmigtir.

Anahtar Kelimeler: Sanlwurfa, sigircilik igletmeleri, hayvan besleme, silaj, yem bitkileri.

Relationships between Cattle Feeding Practices and Sizes of Cattle Enterprises in
Eyyubiye District of Sanlurfa Province

ABSTRACT: The purpose of the research is to determine the problems and solutions by revealing the associations
between cattle feeding practices, feeds used, feeding methods, and farm sizes in cattle enterprises in central Eyyubiye district of
Sanlwrfa province. For this aim, the survey data that were carried out with 135 randomly selected enterprises were analyzed using
the frequency analysis method, the Chi-square independence test. Based on these findings, it was found out that while 40.2% of
enterprises within the scope of the research cultivated forage crops, 59.8% of them did not grow fodder crops. A significant
(P<0.05) relationship between size of enterprises and fodder crops production were determined, and as the enterprise size
increased, the proportion of enterprises that grew their own forage plants also increased. Furthermore, it was determined that the
size of enterprises had a very significant impact on silage production (P<0.01) and as the quantity of cattle in enterprises increased,
the proportion of enterprises engaged in silage production also increased. It was revealed that in 58.5% of the enterprises, breeders
produced concentrate feed on their own farms by purchasing feed raw materials from outside, but buy ready-made concentrated
feed from outside when their production does not meet their needs. Additionally, it was also found that there are important technical
knowledge deficiencies in animal feeding issues in the district and that feeding practices that meet the nutritional needs of cattle
in different physiological periods are not carried out. For this reason, it was concluded that improving the technical knowledge
and skills of breeders as a consequence of increasing the effectiveness and extension of training activities by relevant agricultural
organisations, as well as encouraging the production of silage and forage crops in Eyyubiye district, will contribute to the
development of cattle breeding in the region.

Keywords: Sanlwrfa, cattle enterprises, animal feeding, silage, forage crops.
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GIRIS

Et ve siit gibi hayvansal iiriinler ile insanlarin
beslenmesinde biiylik 6neme sahip olan biiyiikbag
hayvancilik faaliyeti, aymi zamanda Tirkiye
ekonomisinde de 6nemli bir yere sahiptir. Ayrica,
sigirlar diinyadaki toplam iiretilen etin % 21’ini,
stitiin ise % 83’iinii ireterek diger iilkelerde de
yetistirilen ¢iftlik hayvanlari iginde ayr1 bir 6nem
tasimaktadir (Tapki ve ark., 2018). Tirkiye’de
toplam siit iiretiminin %92.1°1, toplam kirmizi et

iiretiminin de % 74,81 sigirlardan elde edilmektedir
(TUIK, 2022 a, b).

Giiniimiizde, diinya iilkelerinin giderek artan
niifuslan ile paralel olarak yiikselis gosteren gida
maddeleri ihtiyaglarinin yeterli diizeyde saglanmasi
bir zorunluluk gostermektedir. Ancak, bir ¢ok iilkede
sinirli tarim alanlari ve hayvan varligi ile verimliligin
istenen  diizeylerde olmamasi, artan talebin
karsilanmasin1  giiglestirmektedir. Bu nedenle,
mevcut bitkisel iiretim alanlar1 ve hayvan varligi ile
strdiiriilebilir =~ maksimum  verimin  alinmasi
gerekmektedir (Diler ve ark., 2022). Hayvanlardan
yiikksek verimin elde edilmesinde iistiin genetik
yapiya sahip hayvanlarin yani sira uygun cevre
kosullarinin saglanmasi da ¢ok dnemlidir (Kibar ve
Bakir, 2020). S6z konusu ¢evresel faktorler arasinda
kullanilan yemler ve beslenme yontemleri onemli bir
yer tutmaktadir. Yem maliyetinde saglanabilecek en
kiiciik optimizasyon bile siitiin {iretim maliyetini
diistirecek ve isletme karliligina 6nemli katkilarda
bulunacaktir. Bu nedenle, sigir yetistiriciliginde
kullanilan ~ yemler ile  yapilan  besleme
uygulamalarinin incelenmesi ve konunun lokal bazda
ayrintili olarak ele alinmasi isabetli ve tutarli ¢o6ziim
Onerilerinin  gelistirilmesi agisindan son derece
o6nemlidir (Boz, 2013). Bu amagcla son yillarda,
Giresun (Tugay ve Bakir 2008), Kahramanmarag
(Kaygisiz ve Tiimer, 2009), Yalova (Bakir ve Han,
2014), Mus illeriyle (Kurt ve ark., 2020), Erzurum'un
Hinis ve Narman ilgeleri (Diler ve ark., 2016; Diler
ve ark., 2018), Erzincan ili merkez ilgesi (Ozsaglicak
ve Yanar, 2021), Agn ili merkez il¢esinde (Diler ve
ark., 2022) sigirlarin beslenmesinde kullanilan yem
gesitleri, yemleme yontemleri gibi biiyiikbas hayvan
beslemesi  konularinda  yapilan  uygulamalar
degerlendiren ve konu ile ilgili sorunlari ¢ozliim

onerileri ile birlikte ortaya
aragtirmalarin arttig1 goriilmektedir.

koyan  ¢esitli

Sanlurfa ili sahip oldugu 11,8 milyon dekar tarim
arazisi ile Konya ve Ankara’dan sonra Tiirkiye’de
3.sirada  yer almakta olup, iilkenin tarimsal
tiretiminde 6nemli bir yere sahiptir. Yaklasik 15 y1l
oncesine kadar il capinda yapilan hayvanciligin
tamamina yakin bir kismini kiigiikbas hayvancilik
olustururken, son yillarda devlet destegi ile kurulan
modern biiyiikkbag isletmeler ve biylk gida
firmalarmin  sigircilik alamndaki yatimmlariyla il
diizeyinde hayvancilik sektoriiniin yapis1 hizla
sigircilik  lehine  degismeye baglamistir.  Bu
baglamda, 2005 yilinda ilde mevcut sigir sayisi
128.029 bas iken, en son yaymlanan TUIK verilerine
gore % 158 lik bir artisla 330.344 bas olarak
bildirilmistir (TUIK, 2023c). Sigir yetistiriciligi
alaninda ilde yasanan biitiin bu olumlu gelismelere
ragmen, bugline kadar Sanliurfa ili merkez Eyyiibiye
ilgesinde mevcut sigircilik igletmelerinin yapisal
ozelliklerini, yontemleri  ve
yemleme amaciyla kullanilan yemlerin durumunu,

hayvan besleme

sigir besleme de karsilagilan problemler ve ¢oziim
Onerilerini ortaya koyan herhangi bir bilimsel
calisma yapilmamistir. Bu nedenle, s6z konusu
merkez ilgede yer alan sigircilik igletmelerinin sahip
olduklart hayvan sayilan ile sigir
aligkanliklar1 ve kullanilan yem cesitleri arasindaki

besleme

iligkileri ve problemleri ortaya koymak amaciyla bu
aragtirma yuritilmiistiir.

MATERYAL VE METOT

Sanlhurfa ili Merkez Eyyiibiye ilgesine bagl 64
koydeki 985 sigircilik isletmesinden basit tesadiifii
ornekleme yontemiyle segilen 135 adet isletme
sahibiyle yliz yiize yapilan anketlerden elde edilen
veriler, bu  ¢alismanin  birincil  verilerini
olusturmustur. Arastirmaya dahil edilmesi gereken
minimum Ornek biyiikliigliniin belirlenmesinde
asagidaki formiilii (1) (varyansin bilinmedigi,
popiilasyonun sinirli oldugu ve olasiliga bagl nitel
degiskenlerin bulundugu durumlarda kullanilan)

verilen yontem kullamilmistir (Yildiz ve Bircan,
2006).
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N. & p.yg
n=
(N-1).D?+t2. p. q

1)
Bu formiilde;

n= Minimum O6rnek sayisini, N= Sonlu popiilasyon
biiyilikliiglinii, D= Kabul edilen veya arzu edilen
Ornekleme hatasini, t=Tablo degerini,
p=Hesaplanmasi beklenen oran, g=1-p
belirtmektedir.

985. 1,96%. 0,5.0,5

n= =108,7 = 109
(985 —-1).0,089%2+ 1,962. 0,5. 0,5

Aragtirmada minimum anket sayis1 109 olarak
belirlenmistir. Ancak, érnekleme hacmi %25 daha
artirllarak 135 sigircilik  isletmecisiyle anket
calismast tamamlanmistir. Anketlerden toplanan
veriler MS Excel programina aktarilmis, derlenmis
ve SPSS istatistik programinda oransal yiizde
degerleri hesaplanmistir. Ayrica, bu calismada
isletme biiyiikliikleri ile sigir besleme aliskanliklari
ve kullanilan yem c¢esitlerine ait parametreler
arasindaki iliskiler de degerlendirilmistir. Bu
amagla, isletme biyiiklikleri mevcut sigir
sayilarina gore 1-20, 21-40, 41-60, 61-80, 81-100 ve
100+ bas olarak gruplandirilmig, veriler SPSS paket
programinda (versiyon 22.0) istatistiksel olarak
analiz edilmistir. Isletme biiyiikliikleri ile incelenen
degiskenler arasindaki iliskilerin 6nem durumu Ki-
kare testi uygulanarak belirlenmistir (SPSS, 2013).

Bu cahisma T.C. Atatiitk Universitesi Ziraat
Fakiiltesi Birim Etik Kurul Baskanligi tarafindan
22.02.2022 tarihli 2022/8 sayili karar ¢ergevesinde
oybirligi ile onay almustir.

BULGULAR VE TARTISMA

Yem Bitkisi Yetistiriciligi

Sigircilik isletmelerinde en biiyiik masraflardan
birisini yem maliyetleri (%70-%80) olusturmaktadir
(Ozhan ve ark., 2009). Sanlwrfa ili Eyyubiye
ilgesinde, arastirma kapsamindaki isletmelerin
%40,2'sinde yem bitkisi yetistiriciligi yapilirken,
%59,8'inde ise yapilmadigi saptanmistir. Yeterli

arazisi bulunan sigircilik isletmelerinde, kaba yem
ihtiyaglar1 kendi isletmelerinden saglanmaktadir.

Ote yandan, arazisi olmayan igletme sahiplerinin
ise, ya diger isletmelerden kaba yem satin alarak
veya arazi kiralayarak yem bitkisi iiretiminde
bulunduklar ve bdylece gereksinimlerini karsiladiklar
belirlenmistir. Benzer sekilde, Kahramanmarag
ilindeki isletmelerin % 61,0 gibi biiyiik bir kisminin
kaba yemi disaridan satin aldiklari, ancak %
27,0’sinin kaba yemi kendi arazilerinden, %
12,0’sinin de kiralik arazilerden temin ettigi
Kaygisiz ve Tiimer (2009) tarafindan bildirilmistir.
Ayni ilin merkez ilgesinde yiiriitillen diger bir
calismada da, isletmelerin %72.8'inin kaba yem
ihtiyactm1  igletme disindan temin ettikleri
saptanmistir (Ayman, 2014).

Tiirkiye'nin diger bolgelerinde yapilan galigmalarda
ise, Erzurum’un Narman flgesinde mevcut olan
sigircilik isletmelerinde yetistiricilerin %80,8’inin
kendi isletmeleri i¢in yem bitkisi {iretimi yaptiklari
belirlenmistir (Diler ve ark., 2018). Benzer sekilde,
Tekirdag (Soyak ve ark., 2007), Giresun (Tugay ve
Bakir, 2009) ve Erzincan ili merkez ilgesinde
(Ozsaglicak ve Yanar, 2021) siit sigirlarmin
besleme aligkanliklariin incelendigi calismalarda,
isletmelerin 6nemli bir kisminda (sirastyla %52,0,
%91,0 ve %74,8’inin) yem bitkisi {iretiminin
yapildig1 belirlenmistir. Diger taraftan, Aygil ve
Ozkiitiik (2012), Malatya ili genelinde mevcut tarim
alanlarinin ancak % 0,87’sinin yem bitkisi ekimine
ayrildigini bildirmislerdir.

Sanlrfa ili Eyyubiye ilgesindeki isletmelerde
yetistirilen sigir sayilar ile yem bitkisi iiretimi
arasinda onemli (P<0,05, X?=13,4) bir iliskinin
bulundugu ve isletmeler biiylidiik¢e kendi ihtiyaci
icin yem bitkisi yetistiren isletmelerin oraninin da
arttig1 belirlenmistir (Sekil 1). ilcedeki sigircilik
isletmeleri i¢inde sadece 100 bas ve iizeri sigir
bulunduran biiyiik isletmeler grubunda yem bitkisi
iiretenlerin  orani, yem bitkilerini {iretmeyip
disaridan satin alanlardan daha yiiksek (%13)
oldugu tespit edilmistir (Sekil 4). Benzer sekilde,
Tiirkiye'nin diger bolgelerinde (Yalova, Erzincan ve
Agrnt  ili  merkez ilgelerinde)
arastirmalarda da, hayvan sayisi artisma paralel
olarak s6z konusu isletmelerde yem bitkisi ekim

yiirtitiilen
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oraninda ciddi artiglar oldugu Bakir ve Han (2014),
Ozsaglicak ve Yanar (2021) ve Diler ve ark. (2022)
tarafindan da rapor edilmistir.

Tlgede iiretimi yapilan yem bitkileri igerisinde % 92,5
ile yoncanin birinci sirada yer aldigi, bunu %434 ile
yemlik arpanin, %30,2 ile siit otu, %3,8 ile fig
yetistiriciliginin izledigi belirlenmistir (Sekil 2).
Ayni sekilde Erzurum Narman ilgesi, Mus ve
Nevsehir illerindeki ~ sigircilik  igletmelerinde
yetistirilen yem bitkileri arasinda yoncanin birinci
siray1 aldigi Diler ve ark. (2018), Bakir ve Kibar
(2019), Sezer ve ark. (2020) tarafindan bildirilmistir.
Diger yandan, Tekirdag ve Kirklareli illerinde silajlik
misir ve yonca ekiminin ilk siralarda yer aldigi
Oztiirk ve ark. (2019) tarafindan belirtilmistir. Sahin
(2001) ise, Kayseri ilinde yapmis oldugu caligmada
sigircilik isletmelerinde, yem bitkisi olarak %73,5 ile
arpa ekiminin yapildigimi bildirmistir. Benzer
sekilde, Isparta ilindeki isletmelerin %60,0’1nin kaba
yem bitkisi olarak silajlik misir iirettigi, Burdur ilinde
ise isletmelerin ¢ogunlugunun (%71,4’iiniin) yonca
dretimi yaptigi bildirilmistir (Boyar ve Yumak,
2000).

Mera Kullanim

Sigirlarmm kaba yem ihtiyacinin ekonomik olarak
karsilanmasinda 6nemli diger bir kaynak da meralar
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S1g1r Sayist

ile yaylalardir. Bu ¢aligmanin yiiriitiildiigii Sanliurfa
ili Eyyiibiye il¢esinde yeterli mera ve yayla alanlar
bulunmadigi  belirlenmistir.  Ilcedeki
topraklarin ¢ok biiyiik bir kismi1 sulu tarima ag¢ilmis

olup yaygm
yetistiriciligi

mevcut

olarak  endistri  bitkilerinin

yapilmaktadir. Mevcut sigircilik
isletmelerinin ancak 9%5,6’s1 kaba yem kaynagi
olarak meralardan yararlanabilirken, % 94,4’{inlin
mera hayvancilign  yapmadigr  belirlenmistir.
Arastirmaya katilan yetistiricilerin dnemli bir kismi1
ilcede mera alanlarinin yetersizliginden dolayi, bir
kismi da yaz aylarindaki asir1 sicak havanin
istifade
giiclestirdiginden mera hayvanciliginin yorede fazla
bir 6nem tasimadigini belirtmislerdir. Benzer
sekilde, Aydin ve Keskin (2018) Mugla ilinde,
Oguz ve ark. (2013) Burdur ilinde yiiriittiikleri

caligmalarda, mevcut igletmelerin sirastyla % 64,0

hayvanlarin meradan etmelerini

ve %84,0’liniin meradan yararlanma imkanlarinin
olmadig: bildirilirken, Dogu Anadolu Bdlgesinde
yapilan bir arastirmada, isletme arazilerinin ¢ok
biiyiik oranda ancak mera olarak kullanima uygun
bu
yetistiriciliginde mera kullanma oraninin %96,2
oldugu rapor edilmistir (Diler ve ark., 2018).

oldugu ve nedenle, yoredeki sigir

I Hayir

81-100

Sekil 1. Isletmelerde yetistirilen sigir sayilari ile bu isletmelerin yem bitkisi {iretimi arasindaki iliskiler.
Figure 1. The relations between the number of cattle raised in enterprises and the production of forage plants of these enterprises.
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Sekil 2. Eyyubiye ilgesindeki isletmelerde yetistirilen ¢esitli yem bitkilerinin oranlart.
Figure 2. The proportions of various feed crops grown in enterprises in Eyyubiye district.

Kesif Yem Temin Sekli

Sigircilik  isletmelerinde kesif yemin nereden
saglandigina ait bulgular, s6z konusu yetistiricilerin
% 12,6’s1 yem hammaddelerini kendi igletmesinden
saglayarak kesif yem irettiklerini gostermistir.
Ureticilerin %22,2’si Tarim Kredi Kooperatiflerinden,
%10,4’i kesif yem ihtiyaglarmi dogrudan yem
fabrikalarindan, %9,6’s1 yem bayilarinden saglarken,
%58,5’inin de ham madde alip kendisinin konsantre
yem irettigi ancak yetmedigi durumda digsardan
satin aldigi belirlenmistir (Sekil 3). Sanlurfa ilinde
tarim alanlarinin = olduk¢a verimli ve iklim
kosullarinin uygun olmasi gibi faktérlerden dolay1
isletmelerin 6nemli bir kisminda yem ham
maddelerinin  tamamim1  ¢iftlik  arazilerinde
yetigtirmekte iken, diger bir kismu1 ise arpa, kepek,
misir, pamuk tohumu kiispesi, aycicegi tohumu
kiispesi, yemlik bugday gibi ihtiya¢ duyulan ancak
kendilerinin iiretmedikleri yem ham maddelerini
disardan satin alarak, kesif yem karmalarim
olusturduklar1 da belirlenmistir (Sekil 3). Benzer
sekilde Dou ve ark. (2001), Onal ve Ozder (2008),
Bogdanovi¢ ve ark. (2012) ve Vural (2018)
yaptiklar1 ¢alismalarda kesif yemlerin ¢ogunlukla
isletmelerin  kendileri tarafindan iiretildigini
belirtmislerdir. Ote yandan, Sanlurfa ili Eyyubiye
ilcesinden farkli olarak, Tekirdag’da faaliyet
gosteren sigircilik igletmelerinde %65,0 oraninda

kesif yemin bayilerden, %23,0’niin kooperatiflerden
satin aldig1, ancak %12,0’sinin kendileri tarafindan
tiretildigini bildirilmistir (Soyak ve ark., 2007).
Kahramanmaras ilinde ise, % 60,0 oranindaki
sigircilik isletmelerinin kesif yemi fabrikalarindan
satin aldig1t ve kooperatiften temin edenlerin
oraninin %37,0 oldugu, % 3’iiniin ise kendileri
tarafindan {retildigi bildirilmistir (Kaygisiz ve
Tiimer, 2009). Benzer sekilde, Aygiil ve Ozkiitiik
(2012) de Malatya ilindeki sigircilik isletmelerinin
cok biiylik bir kesiminin (% 84,1) kesif yem
ihtiyaclarin1 isletme disi kaynaklardan temin
ettiklerini bildirmislerdir. Tugay ve Bakir (2008) ve
Diler ve ark. (2016) kesif yem ihtiyaglarinin
karsilanmasinda yem fabrikalarin1 tercih eden
yetistirici oraninin sirasiyla %83,4 ve %64,0
oldugunu bildirirken, Kili¢ ve Eryillmaz (2020) ve
Soyak ve ark. (2007) isletmelerin %65,7'sinin ve
%65,0’inin  yem bayilerini tercih ettigini ifade
etmislerdir.

Eyyubiye ilgesinde arastirma konusu isletmelerde
kesif yem iiretiminin, isletmelerde mevcut kirma ya
da ezme makineleri ile hububatlarin 6giitiilmesi ve
belirli oranlarda, karistirilmas1 seklinde yapildigi
belirlenmistir. Baz1 isletmelerde haftalik ya da aylik
olarak hububatin 6giitiilerek kesif yem karmalarinin
olusturuldugu ve depolarda muhafaza edildigi
belirlenmistir (Sekil 4).

126



S. DOGANAY, M.YANAR: SANLIURFA iLI EYYUBIYE iLCESI SIGIRCILIK iSLETMELERINDE
SIGIR BESLEME ALISKANLIKLARI ILE iSLETME BUYUKLUGU ARASINDAKI iLISKILER

60
50
§40
=
g 30 22,2
w20 ~ 126 10,4 9,6
-
o b L B
0
Kendi Yem Tarim kredi ~ Yemsatan ~ Kendim ham
isletmemden fabrikasindan koop esnaflardan  madde alip
iretiyorum,
yetmedigini
digardan
aliyorum

Sekil 3. Kesif yemin temin edildigi kaynaklar.
Figure 3. Sources from which concentrated feed is supplied.

Sekil.4. Eyyubiye ilgesinde kesif yem iiretimi igin kullanilan hububat ezme, kirma ve karma yem makineleri.
Figure 4. Grain crushing, crushing and mixed feed machines used for concentrated feed production in Eyyubiye district.

Silaj Uretimi

Yem bitkisi iiretimi yapan isletmeler iginde silaj
iretimi yapanlarmn oranlarn1 % 30,8, yapmayanlarin
orant ise %69,2 olarak belirlenmistir (Sekil 5). Silaj
iretimi yapan sigircilik igletmelerinin
cogunlugunun, agirlikli olarak siit sigircig1 yapan
isletmelerden olustugu ve yetistiricilerin misir

silajim genelde beton silaj ¢ukurlarinda yaparak
depoladiklar tespit edilmistir.

Sigircilik isletmelerinde silaj idiretimi ile ilgili
yapilan arastirmalarda, Erzurum ili Narman ve Ispir
ilgelerinin merkez ve kdylerindeki isletmelerde kaba
yem kaynagi olarak silajlik misir tiretiminin diisiik
diizeyde (swrasiyla %7,7 ve %1,0) oldugu
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bildirilirken (Diler ve ark., 2018; Aydin ve ark.,
2022), Akman ve Ozder (1992) Tekirdag ili Malkara
ilcesindeki toplam 75 isletmede yapilan bir
aragtirmada, isletme sahiplerinin %6,9’unun misir
silaj1 liretimi yaptiklan belirtilmistir. Diger yandan,
Boyar ve Yumak (2000), Sezer ve ark. (2020) ise,
Isparta ve Nevsehir illerindeki isletmelerin sirasiyla
%60,0 ve %83,8’inde silajlik musir tiretiminde
bulunduklarini bildirmislerdir. Giiler (2019) izmir
ve Manisa illerindeki siit sigircilig1 igletmelerinde
toplam yem bitkileri ekilis alan1 (91,68 da) igersinde
silajlik misirin %53,86 ile en fazla paya sahip
oldugunu ve BBHB basina giinliik tiiketilen toplam
kaba yem i¢inde 6,85 kg ile misir silajinin ilk sirada
yer aldigini belirlemistir.

Isletmelerde bulunan sigir sayisina gore, silaj
iretimi yapan isletmelerin oranlarindaki degisim
Sekil 6 da gosterilmistir. Isletme biiyiikliiklerinin
silaj iiretimine ¢ok Onemli derecede etkili oldugu
(P<0,01, X?=16,6) ve islemelerdeki sigir sayisi
arttikga, silaj tiretiminin arttig1 belirlenmistir. Silajin
ekonomik bir kaba yem ve sigir rasyonlarinin da
vazgegilmez bir unsur oldugu degerlendirildiginde,
biiyiik isletme sahiplerinin silaji digaridan hazir
isletmede
iretimini yapmayi tercih ettigi goriilmektedir.

yapilmis olarak temin etmektense,
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I
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Sekil 5. Isletmelerde silaj iiretimi yapanlarin oranlari (%).
Figure 5. The proportions of those who produce silage in
enterprises (%).

Sanlrfa ili  Eyyubiye ilgesindeki isletme
sahiplerine silaj {iretimi yapmama gerekcesi
soruldugunda alman yanitlarin %46,7’si hazir
almak daha ekonomik oluyor, % 41,31 istiyorum
ama uygun arazim yok, %16,3’l silaji depolayip
muhafaza edecek yerim yok, % 15,2’si rasyonlarda
silaja gereksinim duymuyorum ve %3,3’1 silaj
iretiminde devlet destegi diisiik seklinde olmustur.
Ayrica, kiigiik aile isletmelerinde hazir
paketlenmis silajlarin tiikendikge satin alindig1 ve
bu sekilde paketlenmis silajin hem muhafazasi hem
de ekonomik olarak alim giiclinii kolaylastirdigi
belirlenmistir.
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Sekil 6. Isletme biiyiikliikleri ile isletmelerde silaj yapimi arasindaki iliskiler.
Figure 6. The relations between the sizes of enterprises and production of silage in enterprises.
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Uygulanan Yemleme Yontemleri

Eyyilibiye ilgesinde arastirma kapsamindaki
isletmelerde yetistirilen sigirlarin giinliik yemleme
sayilar1 acisindan degerlendirildiginde, yetistiricilerin
%75,6’s1 glinde 2 sefer, %23,7’si 3 giinde 3 defa,
%0,7’si ise giinde 4 sefer yemleme yaptiklari
saptanmistir. Ayrica, agirlikli olarak isletmelerin
giinde 2 defa yemleme yaptig1 ve giinde 3 ya da 4
sefer yemleme yapan isletme sahiplerinin ise, 6glen
veya gece gec saatlerde hayvanlara sadece kuru ot
verdikleri belirlenmistir.

Sigir igletmesi sahiplerine yemleme yontemlerine
yonelik olarak kesif yem ile kaba yemi hangi sira ile
veriyorsunuz? sorusuna da; %76,1’inde kaba ve kesif
yemin kanstirllarak verildigi ve bu tiir isletmelerde
yem karma makinesinin kullanildigi ya da otlarin
dogranarak el ile kanstirlldigr tespit edilmistir. Diger
isletmelerin %16,4’1i 6nce kesif yem sonra kaba yem,
%7,5’1 ise Once kaba yem sonra kesif yem verdiklerini
belirtmiglerdir (Sekil 8).

Yemleme sekli ve yemleme sayilart agisindan
Tiirkiye'nin diger bolgelerinde yapilan caligmalar
degerlendirildiginde, Onal ve Ozder (2008),
isletmelerin %63,2’sinde giinde iki kez, %31,6’sinda
ise ¢ kez yemleme yapildigim belirtmislerdir.
(Akkus, 2009) ise Konya ilinde yaptig1 bir
aragtirmada, isletmelerin %74,79’unda gilinde iki

%70,56’sinin hayvanlara kaba yem ile karma yemi
birlikte verdiklerini belirtmistir. Erzincan merkez
ilcesindeki sigircilik isletmelerinde ise, %49,1
oraninda giinde 2 kez, %47,6 oraninda ii¢ kez, %3,3
oraninda ise glinde 3 kezden fazla yemleme yapildig1
Ozsaglicak ve Yanar (2021) tarafindan ifade
edilmistir. Erzurum’da yapilan bir ¢aligmada ise,
isletmelerin %70,6’sinda giinliik iki defa yemleme
yapildigi, iic defa yemleme yapan isletmelerin
oraninin ise %27,7 oldugu ve genellikle dnce kaba
sonra kesif yem kullanildigi (%47,9) Capadag (2017)
tarafindan bildirmistir. Ayni ile bagli Hinis ilgesinde
ise, s1g1r yetistiricilerinin % 74’iiniin yogun ve kaba
yemi karigik olarak birlikte verdikleri, ve bu yemleri
de isletmelerin %12’sinde dnce kaba sonra kesif yem
ve %11’ inde de once kesif yem sonra kaba yem
seklinde uygulandigi belirtilmistir (Diler ve ark.,
2016). Tatar (2007) ise, sigirlarin yemlenme sayis1 ve
sekli izerine Ankara ve Aksaray illerinde yaptig1 bir
aragtirmada, Ankara’daki isletmelerin %71,0’inde
karma yemi iki Ogiinde, Aksaray’da isletmelerin
%51,4’linde ti¢ 6glinde ve kaba yem ve kesif yemin
Ankara’daki isletmelerin %67,7’sinde, Aksaray’da
ise %64,8’inde birlikte verildigi bildirilmistir. Genel
olarak degerlendirildiginde, Tiirkiye genelinde
giinde 2 kez yemlemenin yaygin oldugu, bunu 3 kez
yemleme uygulamasinin izledigi ve bu bakimdan
Eyyubiye il¢esinde de benzer durumun s6z konusu
oldugu gortilmiistiir.
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Sekil 7. Yetistiricilerin silaj {iretimi yapmama nedenlerine ait oranlar.
Figure 7. The proportions of the reasons why breeders do not produce silage.
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Birlikte karisik olarak;
%76,1
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Sekil 8. Kesif ve kaba yemin verilis sirasina ait oranlar.
Figure 8. The proportions of the order of giving concentrate and
roughage.

Isletme sahiplerinin sigirlarim  hangi  bilgiler
dogrultusunda yem verdikleri konusu
incelendiginde yetistiricilerin %64,4’t kendi ve
cevresindeki kisilerin bilgilerine gore, % 25,9’u
Ziraat Miihendislerinin Onerilerine gore, %11,9’u
ise Veteriner Hekimlerin onerileri dogrultusunda, %
9,6’s1 ise yem fabrikalarmin Onerilerine gore
sigirlart  besledikleri belirlenmistir  (Sekil 9).
Yetistiricilerin yemleme uygulamalarin1 genellikle
ata dededen kalma geleneksel bilgi ve tecriibelerine
gore yaptiklar1 ve hayvanlarin verim diizeylerine ve
degisik fizyolojik donemlerde farkli miktarlarda ve
oranlarda enerji, protein vitamin ve mineral madde
ihtiyaglar olacagi gerceginin bilincinde olmamalar
sonucunda s6z konusu besin madde ihtiyaglarini
karsilayabilecek miktar ve gesitte bir yemlemenin
yapilmadigr da belirlenmistir. Bu konuda Kars
ilindeki siit sigircilign igletmelerinde yapilan bir
arastirmada (Demir ve ark. 2013), isletmelerin
%72,2’sinde  yetistiricilerin  kendi  bilgi ve
tecriibeleri dogrultusunda yemleme yaptiklari,
Erzurum ili Yakutiye il¢esinde yapilan diger bir
arastirmada da isletmecilerin %86,6’simnin kendi
tecriibelerine  gore  sigirlarim1  besledikleri
bildirilmistir (Capadag, 2017). Elmaz ve ark. (2010)
tarafindan Burdur ilinde yapilan bir ¢aligmada ise,
isletmelerin - %92,6’sinda  isletmecilerin  kendi
geleneksel bilgilerine gdre hayvanlara yemleme

yaptiklar1 belirlenmistir. Benzer sekilde, Ozsaglicak
ve Yanar (2021), Erzincan merkez ilgedeki
sigircilik isletmelerinin  %95’inde yetistiricilerin
kendi bilgi ve deneyimlerine gore, % 4,2’sinde
Veteriner hekim tavsiyelerine gore, %]1.7’si
Damizlik Sigir Yetistiricileri Birligi’nin 6nerilerine
gore, %0.7’si yem fabrikalarindan ve %0,7’si de
Ziraat Mithendislerinden alinan bilgiler 15181 altinda
yemleme yaptiklarini rapor etmislerdir.

Veteriner Hekimlerin tavsiyesine
gore, %11,9

T Ziraat
Miihendislerinin
Yem fabrikalarmin tavsiyesine gore;
tavsiyelerine gore; %25,9
%9,6
Kendi bilgi ve

deneyimlerine
gore; %64,4

Sekil 9. Sigir besleme ile ilgili yararlanilan bilgi kaynaklar:.
Figure 9. Information sources used on cattle feeding.
Eyylibiye ilgesinde arastirma  kapsamindaki
isletmelerde “buzagilara anne siitiiniin nasil
verildigi” sorusuna yetistiricilerin %31.0’i biberon
ile %8,8’1 emzikli kova ile, %60,2’si ise buzagilarin
annesinin yaninda tutuldugu ve buzagilarin istegine
bagli olarak analarmi emdikleri belirlenmistir.
Arastirma konusu sigircilik igletmeleri buzagilara
giinliik verilen ortalama siit miktar1 bakimindan
degerlendirildiginde, genellikle kiigiik Olgekli
isletmelerde, buzagilarin belli bir doneme kadar
analarinin yaninda kaldig1 ve ad libitum olarak siit
tiikettikleri gbzlenmistir. Biiyiik olcekli
isletmelerde ise, buzagilara biberon veya emzikli
kovalar ile canli agirliklarinin yaklasik %10’u kadar
siit igirildigi yetistiriciler tarafindan ifade edilmistir.
Ulkenin diger bolgelerinde buzagilarin beslenmesi

ile ilgili olarak yapilan caligmalar
degerlendirildiginde, Kogyigit ve ark. (2015)
isletmelerin ~ %82’sinde  buzagilarin  analarim

emerek, %10’nun ise biberon ile besledikleri
bildirilmistir. Capadag (2017) ise, buzagilarin
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%75,8’sinin annesini emerek ve %19 unun biberon
ile beslendigi belirlenmistir.

Sanlwurfa ili Eyyubiye il¢esinde bulunan sigircilik
isletmelerinde, buzagilarin siitten kesim yaslarina
ait oranlar %2,7’si 1 aylik, %11,8’1 2 aylik, %49,5’i
3 aylik ve %36’s1 ise 3 aydan daha ileri yaslarda
oldugu belirlenmistir. Konu ile ilgili olarak
Tiirkiye’nin farkl bolgelerinde yapilan
calismalarda benzer sonuglar alindig: bildirilmistir.
Onal ve Ozder (2008) tarafindan, Edirne ili damizlik
s1gir yetistiricileri birligine iiye isletmelerin yapisal
ozelliklerinin arastirildigr ¢alismada, isletmelerin
%84,2°sinde buzagilarin 3 aylik yasta siitten
kesildigi belirlenmistir. Ayni sekilde Igdir ilinde
Yesil (2015) tarafindan yapilan bir ¢alismada ise,
isletmelerin %61,5’inde buzagilar 3-4 aylik iken,
%39,5'inde 5 aylik yastan sonraki donemde siitten
kesilmekte oldugu rapor edilmistir. Das ve ark.
(2014) ise, Bingol’de yaptigi calismada,
yetistiricilerin %57,5’inin 3-4 aylik yas doneminde
buzagilarini siitten kestikleri belirlenmistir. Benzer
sekilde Soyak ve ark. (2007), Tekirdag ilindeki
isletmelerin %36,0’1m1n buzagilar 3 ay sonra siitten
kestikleri, %35,0’1nin 4 ay sonra, %29,0’inin da 2
ay sonra buzagilar siitten kestikleri bildirilmistir.

Sigirlar1 Sulama Yontemleri

Aragtirmaya konu olan isletmelerde uygulanan
hayvanlar1 sulama yontemleri degerlendirildiginde,
sigirlarin su gereksinimleri isletmelerin %31,9’unda
toplu (samandirall) sigir suluklariyla, %23,7’sinde
bireysel otomatik sigir suluklarla, %17,8’{inde
yemliklere su doldurularak, %.5,9’unda tasima
(kova ile), %20,7’sinde ise yemliklere bitisik beton
suluklar yardimiyla karsilandigi tespit edilmistir
(Sekil 10). Bu konuda, Van ili ve bes ilgesini
kapsayan bir calismada, hayvanlarin su ihtiyac
isletmelerin =~ %9,0’inda  otomatik  suluklarda,
%22,0’inda yemliklerde, %69,0’inda disaridaki
suluklarla karsilandigi Bakir (2002) tarafindan
belirtilmistir. Burdur ilinde ise, sigirlarin su ihtiyact
isletmelerinin %57,5’inde bagh ahirlarda otomatik
suluklarla, serbest ahirlarda ise samandirali (toplu)
veya yaninda c¢esmesi siirekli acik bulunan
suluklarla karsilandig1 bildirilmistir (Boyar ve
Yumak, 2000). Erzurum ili Hmis Ilgesinde ise,
sigirlarin su gereksinimleri isletmelerin % 34,3’{inde
yemliklere su doldurularak, %34,3’iinde tagima

yontemi ile, %224 iinde otomatik suluklar,
%4,6’sinda kdy cesmesinden ve %4,3’linde de
yalaklar yoluyla saglandigi Aydin ve ark. (2016)
tarafindan rapor edilmistir.

Samandiralt

\%
NG |
®\\\ “m \ 0318

Yemliklere su
doldurularak;
%17,8

Bireysel otomatik
suluklar; %23,7

Sekil 10. Isletmelerde uygulanan degisik sulama yéntemlerine
ait oranlar.

Figure 10. The proportionate of different watering methods
applied in enterprises.

Bakir (2002), Van ili ve bes ilgesinde 320 6zel siit
isletmesinde  yaptig1
hayvanlarin su ihtiyacinin, isletmelerin %9,0’1nda
otomatik suluklarla, %22,0’sinde yemliklerden,
%69,0’nun  da disindaki
karsilandigini Isparta ve Burdur

sigirciligt calismada,

ahir suluklarla
bildirmistir.
illerinde ise, (Boyar ve Yumak, 2000) siit sigirciligi
isletmelerinin %57,5’inde hayvanlarin su ihtiyaci
bagli ahirlarda otomatik suluklarla, serbest ahirlar

da ise samandirali veya yaninda ¢esmesi siirekli

acik bulunan suluklarla karsilandigimi tespit
etmislerdir.

SONUC VE ONERILER

Sanlurfa ili  Eyyubiye ilgesindeki sigircilik

isletmelerindeki yetistiricilerin % 12,6’s1 yem ham
maddelerini kendi isletmesinde fiireterek ihtiyag
duyduklar1 kesif yem karmasini hazirladiklari,
%58,5’sinin de yem ham maddelerini isletme
disindan satin alip kendi isletmelerinde konsantre
yemi {rettigi, ancak hazirlanan yem yetmedigi
zaman digardan satin alma yoluna gidildigi tespit
edilmistir. Ancak s6z konusu hazirlanan kesif
yemlerin ¢ok yiiksek oranda (% 92,6) geleneksel,
yetistiricilerin kendi bilgilerine dayali olarak
hazirlandig1, konu ile ilgili teknik bilgi ve destek
alanlarin  oranlarimin  ¢ok  diisiik  oldugu
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belirlenmistir. Bu durum farkli fizyolojik ve verim
donemlerinde sigirlarin ihtiyag duyduklar1 besin
madde gereksinimlerinin karsilanmasini olanaksiz
kilmakta ve hayvanlardan beklenen performanslarin
elde edilmesini zorlastirmaktadir. Bu nedenle,
buzagilik doneminden itibaren, c¢esitli gelisme
donemleri (dana, diive, tosun, inek) ve sagmal
hayvanlarda laktasyonun farkli donemleri, kuru
donem vs. gibi fizyolojik donemler ile siit verim
seviyelerine gore farkli besin madde igeriklerine
sahip kesif yem karmalarinin hazirlanmasi ve
yedirilmesi gereklidir. Bu amagla, sigirlar i¢in kaba
yemlerle beraber kesif yemlerinde yer aldigi en
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ABSTRACT: In this study, which assessed Afghanistan’s agricultural exports from the perspective of agricultural
exporters, face-to-face interviews were conducted with 62 of a total of 600 identified exporters. Exporters were separated as
fresh vegetable and fruit exporters and dried fruit and medicinal plant exporters, which constitute the main items of
Afghanistan’s exports, and the data were evaluated. According to the exporters, the biggest obstacle for them to increase exports
is the energy problem, followed by the problems of finding a market, cash shortage, bureaucracy, goods transport, unjustified
excuses of civil servants, lack of international certificates, lack of standard places for processing and packaging, and insufficient
warehouse. Potential risks and security issues directly or indirectly affect the business world. However, one of the most
important obstacles to the growth of trade and the private sector is the market structure, where various conflicts are experienced
and intervened in. The main solutions are effective and sustainable marketing services, practices that encourage foreign trade,
incentives for investors, policies to reduce tariffs and customs clearance costs, strengthening the country's economic
infrastructure, and increasing security measures. It is clear that the suggestions put forward by the research will make
significant contributions to the economic development of Afghanistan.

Keywords: Agriculture, export, exporters views, export structure, export obstacles, storage problem.

Afganistan Tarum Uriinleri Ihracatcilarinin Sosyo-Ekonomik Yapist ve Thracata
Bakis Acilart Uzerine Bir Arastirma

OZ: Afganistanin tarimsal ihracatim, tarimsal ihracatcilarin bakis acist ile degerlendiren bu calismada, belirlenen
toplam 600 ihracatgidan érnege given 62’si ile yiiz yiize goriisme yapimistir. Ihracat¢ilar Afganistan ihracatimin ana kalemlerini
olugturani yas sebze ve meyve ihracatgilart ve kuru meyve ve tibbi bitki ihracatcilart olarak ayrilmis ve veriler degerlendirilmistir.
Ihracatcilara gove; daha ¢ok ihracat yapmalarindaki en biiyiik engel, enerji sorunu olup, bunu swrasiyla pazar bulma sorunu, nakit
stkantisi, biirokrasi, mal nakli, deviet memurlarimin sebepsiz mazeretleri, uluslararasi sertifikalarin olmamasi, isleme ve paketleme
icin standart yer olmamasi ve depo yetersizligi izlemektedir. Potansiyel riskler ve giivenlik sorunlari, iy diinyasinda dogrudan veya
dolayli olarak etkilemektedir. Bununla birlikte ticaretin ve ézel sektoriin biiytimesinin éniindeki en énemli engeller arasinda, ¢esitli
catismalarmn yasandigr ve miidahale edilen piyasa yapisi olarak gosterilmektedir. Etkin ve siirdiiriilebilir pazarlama hizmetleri, dig
ticareti tegvik eden uygulamalar, yatimcilara yonelik tesvikler, tarifeler ve giimriikleme masraflarini azaltict politikalarin izlenmesi,
tilkenin ekonomik altyapisinin giiclendirilmesi, giivenlik onlemlerinin artirilmasi onerilerin baslica ¢oziimlerdir. Arastirma ile ortaya
konulan onerilerin Afganistan’in ekonomik olarak gelismesine onemli katkilar olacagi agiktir.

Anahtar kelimeler: Tarim, Ihracat, ihracatcilarin goriisleri, ihracat yapisi, ihracat engelleri, depolama sorunu.
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INTRODUCTION

The global demand for agricultural products has
risen significantly due to the strong economic
growth in developing economies, resulting in the
emergence of new agricultural exporters and
importers. The growing importance of emerging
economies, including Brazil, China, India,
Indonesia, and the Russian Federation, has led to
significant developments in world agricultural
markets. From 2000 to 2016, trade in agricultural
products grew by an average of over 6% annually,
from US$570 billion to US$1.6 trillion (FAO,
2018; Statista, 2019). In 2018, the world's total
exports amounted to $19.5 trillion, with
agricultural exports accounting for $1.5 trillion,
representing a 7.7% share of total exports. By
contrast, Afghanistan's total exports amounted to
$875 million, of which $646 million were
agricultural products. As a result, agriculture
accounts for 79% of Afghanistan's total exports.
The country mostly exports fresh and dried fruit,
with raisins, figs, grapes, pistachios, and almonds
being the top five agricultural products that
contribute 30.77% to total exports. Afghanistan's
share in the world's total agricultural exports is
only 0.05% (NSIA, 2019; ITC Trademap, 2018;
WTO OMCDATA, 2019).

A limited number of studies have been conducted
on Afghanistan's agricultural foreign trade.
According to Habibyar (2014), security issues,
administrative  corruption, financial resource
deficiencies, lack of access to land, transportation
problems, and constant threats towards Afghan
traders and investors are the biggest obstacles to
Afghanistan's exports and investments. Habibyar
(2014) suggests the establishment of cold storage
facilities for agricultural products, facilitation of
long-term credit access for producers to improve
and enhance their production levels and informing
exporters about regional and global markets and
the standards required by those markets. Bakhshi
(2016) listed the obstacles to Afghan exports as
transportation problems, lack of processing and
packaging facilities, absence of facilities for
collecting and maintaining products such as

storage in the country, and internal security issues.
Danesh (2017) stated that agriculture has great
potential for growth and development in
Afghanistan and can be a significant driving force
for economic growth in the country. Rocha (2017)

emphasized that the biggest problem in
Afghanistan's trade is insufficient production
capacity and pointed out that increasing

competitiveness in high-potential sectors such as
agriculture would help meet domestic demand in
the short and medium term, replace imports, and
potentially encourage exports. Merzakhil (2018)
stated that Afghanistan has great opportunities for
nuts and nut exports, emphasizing that Afghan
dried fruits and nuts are natural with unigue aroma,
taste, and texture, and as a result of these
characteristics, are in high demand worldwide.
Ahmadyar (2021), on the other hand, emphasized
that Afghan exports are based on limited items in
terms of diversity and value and that export
destinations should be diversified. The export of
agricultural products is very important for
Afghanistan, and there is a tremendous need for
studies to better evaluate the potential in this field.
This study aims to examine the position, structure,
and competitiveness of Afghanistan agriculture in
exporting countries in the world agriculture from
the perspective of exporters. In this context, the
study accomplished the following objectives.

e Evaluation of export potential, especially in
terms of agricultural products exports, by
revealing the place of Afghanistan in world
foreign trade,

e Attempting to identify the main factors affecting
Afghanistan's exports.

e Examination of Afghanistan's agricultural
exports in terms of agricultural exporters.

e ldentification of the problems related to
Afghanistan's agricultural exports, propose
solutions, and policy proposals.

MATERIALS AND METHOD

The research's primary data were collected through
questionnaires administered to agricultural product
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exporters in Kabul, Afghanistan, and interviews with
officials from relevant institutions. The exporters
surveyed were selected based on suggestions from
Afghan government officials, as well as input from
the President of the Chamber of Agriculture and
Livestock, the Presidents of the Fresh Fruits and
Vegetables Exporters' Union, the President of the
Nuts and Medicinal Plants Exporters' Association,
and officials from the General Directorate of Export
Development. The questionnaire was administered to
both vegetable and fresh fruit exporters, as well as
exporters of dried fruits and medicinal plants, which
play a significant role in Afghanistan's export and
economy. The questionnaire consisted of 38
questions, focusing mainly on Afghanistan's
agricultural export capacity, firm profile, storage and
packaging, marketing issues, the best and competing
countries for Afghanistan's agricultural products,
problems faced by exporters, potential solutions, and
future forecasts. The study utilized the proportional
sampling formula to determine the appropriate
number of exporters to be interviewed (Rahimi and
Artukoglu, 2021). Based on the fact that there were
600 exporters operating within the specified target
groups (Rahimi, 2019), the sample size was
determined using a 90% confidence interval and a
10% margin of error, as indicated below.

_ Npli-p)
(N _1)pr2+p(l_ p)

population proportion (p) = 50%, population size

(N) = 600, Ts=" = variance of ratio (%90
confidence interval and %10 margin of error),
Sample size (n) = 62

In the context of data analysis, the initial procedure
encompassed categorizing exporter companies into
two distinct groups: fresh fruit and vegetable
exporters and exporters of dried fruits and
medicinal plants, which are vital items of
Afghanistan's export portfolio. Consequently, a
total of 26 interviews were conducted with fresh
fruit and vegetable exporters, while 36 interviews
were conducted with dried fruit and medicinal
plant exporters. For data analysis, the statistical
programs SPSS, R, and MS Excel were used.

Descriptive statistics were utilized to examine the
socio-economic factors of these exporters. To
evaluate the exporters' views and behaviors on
various issues, qualitative data were collected
using a five-point Likert scale, where 1 indicated "I
don't pay attention/strongly disagree” and 5
indicated "l definitely pay attention/strongly
agree". The Likert rating scale measures the
severity or level of agreement with statements.
Agricultural exporters' opinions on several issues
were analyzed using Fisher's Exact Probability
Test, a Chi-Square Test component. Fisher's Exact
Probability Test was utilized because it provides a
more accurate approximation than the chi-square
distribution in  smaller sample sizes. When
frequency values are less than five in every cell of
the crossover table, the chi-square test should not
be utilized. Fisher's Chi-square Exact Probability
Test was created as a substitute for the chi-square
test in small samples, providing more precise
results in cases where the sample size is less than
20, while this statistical test is commonly
employed for 2 X 2 tables derived from small
samples, it can also be used for other large tables
obtained from large samples.

This research was conducted with approval from
the Scientific Research and Publication Ethics
Committee of Ege University with document
protocol no 588 dated 15/04/2020.

RESULTS AND DISCUSSION
Socio-Economic Structure with Exporters

In the past two decades, particularly since the
establishment of the Islamic Republic government
in 2000, there has been a notable scarcity of
women involved in establishing companies for the
purpose of export and trade. It is predominantly
men who undertake the task of initiating
companies for trading and exporting. Furthermore,
most company owners and managers are
uneducated. This also applies to the interviewed
exporters (Table 1).

After examining the ownership structure of the
companies owned by the exporters, it becomes
apparent that a significant proportion of them are
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limited liability companies (LLC) (56.43%),
followed by sole proprietorship companies which
constitute 33.87% of the ownership structure,
while partnership and corporation companies
account for 9.67% of the total. Turning to the
employment situation within these companies, we
find that they employ both permanent and
temporary (seasonal) workers. In terms of
permanent employment, companies typically have
between 6 and 10 employees, as indicated in Table
2.

Table 1. Demographic characteristics of exporters.

The number of temporary workers in the fresh fruit
and vegetable group is higher than in the other
product group. In general, when the distribution of
temporary employees is examined, the ratio of
companies with 1-50 temporary employees is
38.71%. This is followed by companies with 101-
150 temporary employees (25.81%) and companies
employing 51-100 temporary employees 19.35%

(Table 3).

Gender

98.4% male - 1.6% female

Average age 47.6 years

Education level

3.22% postgraduate, 45.16% undergraduate, and 51.62% uneducated

Average export experience 17.1 years

Table 2. Number of permanent employees in firms.

Companies Number of Employees

Number of companies

Share in Group

Share in All companies

(%) (%)

Fresh fruit and 1-5 2.00 6.90 3.23
vegetables exporters 6-10 19.00 65.52 30.65
11-20 6.00 20.69 9.68

20+ 2.00 6.90 3.23

Sub Total 29.00 100.00 46.77

Exporters of dried fruits 1-5 10.00 30.30 16.13
and medicinal plants 6-10 15.00 45.45 24.19
11-20 7.00 21.21 11.29

20+ 1.00 3.03 1.61

Sub Total 33.00 100.00 53.23

Grand total 1-5 12.00 - 19.35
6-10 34.00 - 54.84

11-20 13.00 - 20.97

20+ 3.00 - 4.84

Total 62.00 - 100.00

Table 3. Number of temporary employees in companies.

Companies  Number of Employees Number of companies Share in Group (%) Share in All companies (%)
Fresh fruit 1-50 1.00 3.45 1.61
and 51-100 6.00 20.69 9.68
vegetables 101-150 13.00 44.83 20.97
Exporters 151+ 9.00 31.03 1452
Sub Total 29.00 100.00 46.77
Dried 1-50 23.00 69.70 37.10
fruits and 51-100 6.00 18.18 9.68
medicinal 101-150 3.00 9.09 4.84
plants 151+ 1.00 3.03 1.61
exporters Sub Total 33.00 100.00 53.23
Grand 1-50 24.00 - 38.71
total 51-100 12.00 - 19.35
101-150 16.00 - 25.81
151+ 10.00 - 16.13
Total 62.00 - 100.00
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According to the survey data, 85.48% of exporters
indicated having received training on export.
Those exporters who reported receiving training
mentioned  their  participation in  various
educational sessions, including workshops and
seminars, as well as receiving information from
both official and non-governmental organizations
such as the Afghanistan Chamber of Commerce
and Industries (ACCI), the United States Agency
for International Development (USAID), (FAO),
the International Trade Centre (ITC), and foreign
countries such as India and Uzbekistan...

Supply Status of Exported Products

Approximately 99% of Afghanistan's exported
products comprise locally produced goods. Only
1% of the exported items are sourced from foreign
production. Certain fresh fruits, including bananas,
mangoes, and citrus fruits, are cultivated in
Pakistan and acquired by Afghan traders, who
subsequently reexport them to Middle Eastern
countries. Upon examining the exporters' forecasts
concerning export volume, demand conditions, and

export prices for future product shipments, it is
observed that 95.16% of exporters firmly believe
that export volume will experience a definite
increase, while the remaining 4.84% were unable
to make any predictions on this matter. Similarly,
74.19% of exporters anticipate an increase in
foreign demand for their exported products, and
59.67% predict a rise in the prices of the products
they export (Table 4).

Storage and Storage Problems

According to Table 5, 44.13% of exporters possess
their own storage facility while 38.83% rent
warehouses (storage), and 17.04% employ other
storage arrangements such as utilizing state storage
or committing to purchase storage from a third

party.

Upon examination of the types of warehouses
utilized by exporters, it becomes apparent that
open warehouses are predominantly preferred by
exporters (Table 6).

Table 4. Exporters' forecasts for the future of the products they export

Export volume

Demand for Exported Product

Price for Exported Product

Future forecasts Number of Exporters % Number of Exporters % Number of Exporters %

Will rise 59.00 95.16 46.00 74.19 37.00 59.67

Will decrease - - 4.00 6.45 9.00 14.51

I can't foresee 3.00 4.84 12.00 19.35 16.00 25.80

Total 62.00 100.00 62.00 100.00 62.00  100.00
Table 5. Storage possibilities of exporters' products.

Stored Product Ownership of Storage (Warehouses) Number of Responses* (%)

Fresh fruits and vegetables Own 22.00 68.75

Rental 3.00 9.38

Other 7.00 21.88

Subtotal 32.00 100.00

Dried fruits and medicinal Own 8.00 19.51

plants Rental 28.00 68.29

Other 5.00 12.20

Subtotal 41.00 100.00

General Own 30.00 44.13

Rental 31.00 38.83

Other 12.00 17.04

Total 73.00 100.00

*There were exporters who preferred more than one
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Table 6. Types of storage used by exporters.

Stored product Storage Types Cold storage Open top Open warehouse Other* Subtotal
warehouse

Fresh fruits and Number of 5.00 11.00 23.00 26.00 65.00
vegetables Answers

(%) 7.69 16.92 35.38 40.00 100.00

Drleq fruns and Number of 0.00 ) 2700 33.00 60.00
medicinal plants Answers

(%) 0.00 - 45.00 55.00 100.00

General Number of 5.00 11.00 50.00 59.00 125.00
Answers

(%) 3.85 8.46 40.19 47.50 100.00

*Other: such as store, hangar, etc.

In the global context, there are more modern types
of storage such as cold storage, controlled
atmosphere storage, modified atmosphere storage,
and hypobaric storage (Kaur et al., 2021), but due
to infrastructure problems, electricity shortages,
limited capital and investment opportunities, and
the lack of some essential services such as security
and others in Afghanistan, exporters only use a few
types of storage, especially traditional storage
types. On the other hand, some exporters have
stated that they export their products directly
without storage. According to a survey conducted
among exporters 80% of them reported facing
issues related to storage. The survey further
inquired about the nature and degree of importance
of these problems. The respondents emphasized
that the inadequacy of cold storage facilities is a
critical problem affecting their export operations
(Table 7). The lack of proper cold storage facilities
was identified as a significant challenge by a
majority of exporters, as it can lead to spoilage and
damage of perishable goods during transportation.
This can result in significant financial losses for
the exporter, impacting their profitability and long-
term sustainability. The survey results indicate that
there is a pressing need for improved storage
infrastructure and facilities to support the export
industry and ensure the safe transportation of
goods.

Based on the results, the biggest concern for the
exporters is the absence of cold storage followed
by insufficient storage space, high storage
expenses, energy deficiencies, and no standard
warehouse. In the case of fresh fruit and vegetable
exporters, the absence of cold storage, energy

supply, and standardized storage facilities are the
most significant challenges.

Table 7. Storage problems.

Problems Likert

Mean*
Insufficient storage space 3.26
High storage costs 3.12
Warehouse away from the packaging facility 1.91
Mixed storage of the product with other products 1.42
No cold storage 3.56
Energy deficiencies 3.01
No standard warehouse 2.67

*Likert Scale: 1: very little. 2: little. 3: moderate. 4: much. 5:
very much.

Standardization of Exported Products

According to the findings presented in Table 8, a
substantial portion of exporters indicated non-
compliance with global standards pertaining to
their export products: 30.6% of the exporters stated
that their products are unsuitable (not at all
suitable) with world standards and 17.7% of the
exporters reported that their exported products are
less suitable with global standards. In contrast,
only 8% of the exporters expressed their
confidence that their products are very suitable
with world standards and only 19% of the
exporters reported that their products are suitable
for the global market. However, a sizeable
proportion of the exporters 24.2% reported that
their products are at a medium level of compliance
with world standards.

Export-Oriented Practices of Governments

When the agricultural exporters’ group and the
participants' government practices for exports were
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examined together in terms of the emphasized
feature according to the Chi-Square test conducted,
it was observed that the relationship between the
variables was significant (p <0.001). Agricultural
exporter groups and governments are more likely
to export dried fruits and medicinal plants (72.2%).
Approximately half of the exporters think that
governments take steps to facilitate exports (Table
9).

According to exporters, governments have
implemented various steps to facilitate exports.
Some of these steps encompass the opening of
trade fairs, the establishment of laboratories, the
signing of agreements with neighboring countries
and Afghanistan as a member of specific
organizations, the creation of air corridors, the
digitization of the tax system, and the
implementation of strategies to mitigate the
challenges confronted by traders involved in
transactions with Pakistan.

Marketing

Approximately 92% of exporters sell their products
under their own brand name, while 8% sell their
products under a different brand name. Almost all
dried fruit and medicinal plant exporters sell their

products under their own brand names. On the
other hand, approximately half of the exporters
carry out advertising campaigns for their products
(Table 10). To investigate the relationship between
agricultural exporters and their advertising
campaigns, we performed a Chi-Square test on the
variables based on the emphasized feature. The
analysis showed no significant relationship
between the two (p = 0.867).

The advertising strategies employed by exporters to
promote their products encompass various media, such
as magazines, television, social media, and promotional
items like pens, notebooks, calendars, and watches. A
significant majority of exporters (95.16%) have
participated in at least one national or international fair.
The study revealed that these exporters attended fairs
held in diverse countries including India, Uzbekistan,
the Emirates (Gulffood), Tajikistan, the USA, Germany,
China, Kazakhstan, and South Africa and the fairs were
supported by official institutions, civil society
organizations, and capital institutions like Azizi Bank.
Exporters reported obtaining information about foreign
markets from public institutions (10.90%), merchants
(41.79%), agencies (3.12%), and fair or festival visits
(23.97%). Additionally, 20.20% of exporters received
information from other organizations such as ACCI,
USAID, UNAMA, RADAP, and ITC through their
domestic and foreign delegations (Table 11).

Table 8. Exporters’ opinions on exported products with world standards

Product Group Not at all suitable  Less suitable  Moderate  Suitable  Very suitable  Total
Fresh fruits and vegetables 17.00 7.00 4.00 1.00 0.00 29.00
Dried fruits and medicinal plants 2.00 4.00 11.00 11.00 5.00 33.00
Total 19.00 11.00 15.00 12.00 5.00 62.00
30.64 17.75 24.19 19.35 8.07 100.00
Likert Scale :1: not at all suitable. 2: less suitable. 3: moderate. 4: suitable. 5: very suitable
Table 9. The Relationship Between Agricultural Exporter Groups and Governments' Export-Oriented Practices.
. export-oriented practices of government
Agricultural exporter groups Yes NoO Total
. Number 7.00 19.00 26.00
Fresh fruit and vegetables exporters % 26.90 73.10 100.00
. . . Number 26.00 10.00 36.00
Exporters of dried fruits and medicinal plants % 729 27.80 100.00
Total Number 33.00 29.00 62.00

X2 =12.443; p-value <.001
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Table 10. Relationship Between Agricultural Exporter Groups and Advertisements.

Agricultural exporter

Advertisements

groups Yes No Total
Exporters of fresh fruitand ~ Number 11.00 15.00 26.00
vegetables % 42.30 57.70 100.00
Exporters of dried fruit Number 16.00 20.00 36.00
and medicinal plants % 44.40 55.60 100.00
Total Number 27.00 35.00 62.00
X?=10.28; p-value = 0.867
Table 11. Information Resources of Exporters on Foreign Markets.

Exporter Groups Institution/Organization from s .

P P Which Infogrmation Was Number of Within-group Ratio Overall Rate (%)
. Answers* (%)
Obtained

Fresh  fruits and From public institutions 11.00 51.56 17.19
vegetables From traders 21.00 98.44 32.81
From agents 4.00 18.75 6.25
Fair/festival visits 11.00 51.56 17.19
Other 17.00 79.69 26.56
Subtotal 64.00 300.00 100.00
Dried  fruits and From public institutions 3.00 13.85 4.62
medicinal plants From traders 33.00 152.31 50.77
From agents 0.00 0.00 0.00
Fair/festival visits 20.00 92.31 30.77
Other 9.00 41.54 13.85
Subtotal 65.00 300.00 100.00
General From public institutions 14.00 - 10.90
From traders 54.00 - 41.79
From agents 4.00 - 3.13
Fair/festival visits 31.00 - 23.98
Other 26.00 - 20.20
Total 129.00 - 100.00

*Multiple options are marked

Effects of Commercial Agreements

According to Table 12, findings indicate that
37.10% of exporters affirmed the government-
signed agreements with neighboring countries on
their export activities. The agreements they cited
are: the opening of air corridors, 24/7 accessibility
to the Torcham border with Pakistan, improved
relationships with foreign traders, the facilitation
of road infrastructure, and the establishment of
favorable trade relationships with other countries.
Conversely, a majority of exporters, constituting
62.90% did not believe that such agreements
particularly those with neighboring countries had a
positive impact on their exports. To determine
whether a relationship existed between the effects
of agricultural exporter groups and international
agreements, a Chi-square test was conducted.

However, the results indicated that the relationship
between these variables was not statistically
significant (p = 0.731). A considerable proportion
of exporters reported that membership in
international and regional organizations
particularly the South Asian Association for
Regional Cooperation (SAARC) and the Economic
Cooperation Organization (ECO) did not have a
significant impact on their exports (Table 13).
Fisher's exact test was conducted under the Chi-
Square test to analyze the relationship between the
group of agricultural exporters and the benefits of
being a member of international and regional
organizations for their exports. Upon examining
the results, it was observed that the relationship
between the variables was not statistically
significant (p = 0.689). Nonetheless, it is
noteworthy that the groups of agricultural
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exporters who deal with dried fruits and medicinal
plants may find membership in international and
regional organizations to be more relevant to the
benefits of their own exports (Table 12).

According to Moghaddasi and Rahimi's (2012)
research on ECO countries, it has been suggested
that although free trade agreements have a positive
impact on trade value, Afghanistan has not fully
benefited from these collaborations. The findings
indicate that 88.71% of exporters have reported
that membership in regional organizations such as
SAARC and ECO had no discernible effect on
increasing exports or addressing their challenges.
Furthermore, exporters who perceive such
organizations to be beneficial tend to believe that
this benefit mostly applies to larger exporters.
Several obstacles to increased export have been

identified by exporters. Energy problems ranked as
the biggest barrier to exporting more followed by
difficulties in finding markets, cash shortages, and
insufficient warehousing. In contrast, temporary
labor shortages, insufficient product supply, lack of
technical personnel, and challenges in finding
products of the desired quality are relatively less
problematic (Table 13).

Export Structure

The distribution of the products exported and value
in million $ by the exporters on the basis of
countries is given in Table 14.

On the other hand, the payment method for the
products is given in Table 15.

Table 12. Views of agricultural exporters on the effects of international agreements on their exports and being a member of

international and regional organizations.

Exporters of fresh Exporters of dried Total X?
fruit and vegetables fruit and medicinal (p-value)
plants
Number % Number % Number %

Effects of Yes 9 34.6 14 38.9 23 37.1 0.118
International No 17 65.4 22 61.1 39 62.9 (0.731)
Agreements Total 26 100 36 100 62 100

Benefits of beinga  Yes 2 7.7 5 13.9 7 11.29 0.579

member of No 24 92.3 31 86.1 55 88.71 (0.689)

international and  Total 26 100 36 100 62 100.00
regional
organizations on
exports
Table 13. Problems Preventing Exporters from Exporting More.
Problem Likert*
The requested quantity of products cannot be found 1.16
The requested quality product cannot be found 1.71
Lack of technical staff 1.52
Casual (Temporary) workers shortage 0.96
Energy problem 4.15
Market finding problem 3.94
Cash problem 3.74
Insufficient warehouse 3.63
Other** 3.59

*Likert Scale: 1: Not at all 2: Few 3: Moderate 4: many problems 5: too many problems

** Cold storage. packaging. and labeling

142



M. S. RAHIMI, M. ARTUKOGLU: A RESEARCH ON THE SOCIOECONOMIC STRUCTURE
AND PERSPECTIVES OF AGRICULTURAL PRODUCTS EXPORTERS IN AFGHANISTAN

Table 14. Distribution of Exports by Country (2017-2019).

Product Country 2017 2018 2019 Product Country 2017 2018 2019 Product  Country 2017 2018 2019
Asafetida India 444 454 49 Green cumin  India 199 43 11.2 Almond India 87 6.2 6.09
BAE 0.05 0.08 047 Pakistan 1.7 1.7 1.89 without UAE 0.8 0.99 3.6
Abjosh raisins India 144 121 171 Iran 0.28 0.19 0.23 shell Turkey 0.04 072 567
Poland 0.04 0.05 0.02 UAE 0.8 Saffron India 195 58 6.9
Black raisins  India 72 73 98 Turkey 0.67 Saudi Arabia  3.09 3.11 3.67
Iran 0.08 0.3 0.26 Sesame seeds lIrag 43 41 41 UAE 0.08 0.19 0.48
Pakistan 401 0.03 0.03 Iran 38 41 1.8 Onion Pakistan 54 29 897
UAE 0.46 0.64 0.56 Pomegranate  Pakistan 52 97 97 India 0.02 019 113
Green raisins India 69 53 51 India 0.1 0.24 0.19 Shakarpar India 11.75 10.2 4.5
Pakistan 0.8 0.31 0.04 Elma Pakistan 68 389 42a China 0.04 021 1.09
USA 0.06 0.06 0.11 India 12 185 0.13 Pakistan 0.13 0.28 0.05
Red raisins  Turkey 175 28 3.1 Apricot Pakistan 21 745 54 Black India 52 54
Pakistan 102 53 0.2 India 1.3 041 011 cumin Pakistan 5.7 0.43
Kazakhstan 1.1 1.7 1.09 Pinecone China 72 135 Turkey 0.38
Russia 07 06 1.09 India 0.87 035 0.1 Dried Pakistan 41 0.7 0.19
Dried fig India 35.7 27.2 36.4 Cucumber Pakistan 297 48 4.3 apricots Iraq 06 06 0.75
UAE 009 012 0.7 Tajikistan 0.13 0.27 0.1 Potatoes Pakistan 0.31 0.65 0.3
Grape Pakistan 4.3 45.9 17.7 Ansrdana Turkey 0.74 0.13 Uzbekistan 04 025 0.03
India 0.21 0.8 5.78 (medicinal India 0.2 0.45 Turkmenistan  0.09 0.19 0.12
Tomatoes Pakistan 19.6 239 17.2 plant) USA 0.51 Almond Pakistan 379 25 24
with shell India 0.14 3.9

Table 15. Payment Methods by Countries.

Payment method

Fresh fruits and vegetables

Dried fruits and medicinal plants

Advance payment

- India

Payment after shipping

India, Pakistan, Kazakhstan

India, Turkey, Iran, Pakistan, USA,
Europe, Saudi Arabia, UAE

Payment by letter of credit

Pakistan -

Based on the research findings, fresh fruit and
vegetable exports from India, Pakistan, and
Kazakhstan are typically made using accredited
payment methods after sending each lot. Payment
methods vary, with some exporters receiving
payment via currency exchange, while others
receive payment via money transfer one or two
weeks after shipment. For dried fruits and
medicinal plants, cash payment is the standard
payment type in India. In contrast, payment for
exports from India, Turkey, Iran, Pakistan,
America, Europe, Saudi Arabia, and the Emirates
is made after each batch is sent, while a portion of
exporters receives 50% prepayment and 50% post-
export payment. Other payment methods are not
commonly used in Afghanistan. Exporters were
also queried on the factors that influence export
prices. Exporters reported that the Ministry of
Commerce determines export prices based on
Customs Laws. Factors that determine export
prices include market rates, demand, commodity

shortages, seasonal and climatic conditions,
production, and product stability. Afghanistan is a
landlocked country, for this reason, foreign trade is
directly dependent on relations with neighboring
countries. In general, Afghanistan's agricultural
products, especially fresh fruits, and vegetables,
are mostly exported to Pakistan, while dried fruits
and medicinal plants are sent to India and Arab
countries. Saffron, which is among the medicinal
plants, is produced and exported mostly in
Afghanistan after Iran. Central Asian countries,
Iran and the USA are among the closest
competitors in grapes, raisins, and almonds, which
have a large share in Afghanistan's agricultural
exports. Table 16 provides the opinions of
exporters based on the exported products as well as
their opinions of the best-importing countries and
competitor countries.

Afghan exporters believe that Afghanistan's
agricultural products cannot compete with those of
other nations in terms of quality. They feel that
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they need to exert more effort to persuade
importers to acknowledge the organic and high-
quality characteristics of their products. In
particular, exporters consider Pakistan which
shares land borders with Afghanistan and India, to
be the most desirable importer for nearly all
products due to the absence of standard processing
and packaging. Among these two countries,
Pakistan is deemed the more suitable importer for
fresh fruits and vegetables, whereas India is
regarded as the optimal choice for dried fruits and
medicinal plants.

Problems Faced by Afghanistan Agricultural
Products Exporters

According to Table 17, findings indicate that
93.55% of the exporters think that they encounter
problems while exporting, whereas only 6.45%
think that they have no problems while exporting.
To investigate whether there is a correlation
between the type of agricultural exporter and the

challenges faced by them, Fisher's Exact Test was
employed within the framework of the Chi-Square
Test. The analysis revealed that when the problems
experienced by agricultural exporters and their
characteristics are considered together, the
relationship between these variables is not
statistically significant (p = 0.633).

According to exporters, their exporting poses
significant challenges including transportation,
transit, customs, corruption, extortion by
government officials and police, bureaucratic
hurdles,  difficulties in  goods transport,
unjustifiable delays caused by civil servants, lack
of international certifications, and inadequate
facilities for processing and packaging. These
obstacles can impede the smooth flow of exports
and hinder exporters from reaching their full
potential in the global marketplace. The challenges
encountered by the 29 fresh fruit and vegetable and
33 dried fruits and medicinal plants exporters that
participated in the survey are given in Table 18.

Table 16. Afghanistan’s Top Importer and Competitor Countries for Agricultural Exports.

Products Top Importing Countries Competitor countries in terms of exports
Almond India, Pakistan USA, Syria

Pistachio - Iran, Turkey

Walnut - China

Raisin India, Pakistan, Turkey Uzbekistan, Iran, Turkey China, India
Pinecone China, India -

Fig India, BAE -

Apricot Pakistan, India Turkey

Black raisins India, Iran, Pakistan Uzbekistan

Grape Pakistan, India Middle Asia, China, Tajikistan, Iran
Tomatoes Pakistan Pakistan, India, and Iran

Apple Pakistan, India China and Iran

Pomegranate Pakistan, India Turkey, Iran, and India

Cucumber Pakistan, Tajikistan Iran

Saffron India, Saudi Arabia Iran

Asafetida India, UAE -

Table 17. Whether or Not the Exporters Have Export-Related Problems

Agricultural exporter groups Problem
Yes No Total
. Number 25.00 1.00 26.00
Exporters of fresh fruit and vegetables % 96.20 3.80 100.00
Exporters of dried fruit and medicinal Number 33.00 3.00 36.00
plants % 91.70 8.30 100.00
Total Number 58.00 4.00 62.00

X?=0.504; p-value = 0.633
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Table 18. Problems of Fresh Fruit and Vegetable Exporters.

Problems

Proportion of exporters expressing the problems
Fresh fruit and vegetable  Dried fruit and medicinal
exporters (%) plant exporters (%)

Afghanistan's geographical location, highways, and transportation

93.11 69.69
problems
Problems related to marketing services 86.21 100.00
Lack of incentives for investors 82.76 90.91
Problems in commercial relations with neighbors 72.42 21.21
Ongoing civil war and lack of security 72.42 75.75
The problem of adaptation to the global marketing system 68.97 84.85
Problems related to education and communication 51.73 33.33
Quality control system of goods and services 8.55 51.51
Border security problem 8.55 -
Misunderstanding of the free market economy 6.41 3.03

With a very weak export base, Afghanistan can
currently focus on only a few limited markets.
Although the country is heavily dependent on
imports, only some products can be produced
domestically at a lower cost. Afghanistan's basic
strategy should be to develop and implement
dynamic policies in the field of education, health,
and law, which will provide the basic infrastructure
conditions for investment by using its own
resources effectively and taking into account the
dynamics of the country. The development of
agriculture-based industry will also enable the
production of high-quality and competitive
products for the foreign market. At this point
supporting private sector investments and creating
this environment will positively affect exports in
the medium and long term.

Potential risks and security issues directly or
indirectly affect the business world. However,
among the most important obstacles to the growth
of trade and the private sector is the market
structure, where various conflicts are experienced.
Afghan currency has a relatively better value
compared to other South Asian countries. In this
respect, Afghanistan's export is more expensive
than other countries. Imports are quite high in the
balance of trade; and in this context, the high level
of assistance in the areas of reconstruction and
development played an important role. At the same
time, the cost of non-professional jobs in
Afghanistan is higher than in other countries and
its income is not suitable for private investment. In

order to increase the value of agriculture and agro-
industrial products, there is a need to improve
warehouse capacity and improve processing
processes. If these deficiencies are eliminated, the
agricultural export potential is quite high. In this
context, the new role and activities of the
Afghanistan Export Promotion Agency (EPAA)
should be determined. The EPAA can play a larger
role in export promotion, support services,
technical assistance, capacity building and
marketing. As can be seen in the study, exporters
of fresh vegetables and fruits (about 96.2%) and
exporters of dried fruits and medicinal plants
(91.72%) stated that they had problems in exports,
so the government should take measures. In this
context, the modernization of customs and border
management will have the greatest impact on
reducing trade costs in Afghanistan. Customs
procedures should be clearer, simpler and
compatible with global procedures. Defining a
customs clearance model for Afghanistan will also
affect the design of the country's customs office.

CONCLUSIONS AND
RECOMMENDATIONS

From the study, it is seen that the agricultural
products exported by Afghanistan do not comply
with the standards to a large extent. In order to
consistently comply with international standards in
global markets, its products must meet certain
health, safety, environmental and technical
standards. The government and investors must
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make significant investments in new infrastructure,
equipment, management systems, human resources
and the establishment of laboratories necessary for
food safety. The Afghan National Standards Office
is responsible, among other things, for supporting
manufacturers who must comply with technical
standards and regulations. In order for these
producers not to encounter technical barriers in
trade and specially to prepare agricultural products
in accordance with hygiene conditions and
standards, new animal and plant hygiene laws
should be established and the barriers to trade
should be addressed holistically.

Afghanistan still lacks adequate banking and
insurance services to support international trade.
The difficulty of obtaining financial services is a
major obstacle to the growth and development of
trade. Access to trade and export finance loans by
Afghan companies, especially export companies,
should be increased. Integration into the regional
economy is a key factor in Afghanistan's
transformation. Thus, Afghanistan will ensure the
development of regional trade and communication
and export levels. Subsequently, this will facilitate
Afghanistan's access to global markets. In other
words, bilateral and regional trade agreements are
valuable for Afghan producers not only because
they provide access to new markets, but also
because Afghanistan, as a landlocked country,
provides transit routes through neighboring
countries. Afghanistan is currently a member of
SAARC and the South Asia Free Trade Area, the
Central Asian Regional Economic Cooperation
Program (CREC) and the Intervention & Coiled
Tubing Association (ICoTA). About 70 percent of
Afghan products are currently exported to India
and Pakistan. These countries have relatively high
tariff rates. Although Afghanistan enjoys the
advantages of preferential tariffs to India under the
preferential tariff concession scheme, seasonal
changes in tariffs in practice hinder the export of
products for which Afghanistan has a competitive
advantage. Of course, these competitive products
can be a good source of income. If foreign markets
are more open, Afghan producers and traders will

be able to export more to these markets. Despite
significant improvements, regional trade still faces
numerous tariff barriers (for example, the list of
sensitive goods under the South Asian Free Trade
Area program) as well as a number of non-tariff
barriers, including infrastructure restrictions,
hygiene requirements, rules of origin, and delays.
These barriers need to be removed for Afghan
exporters to be successful in regional markets.
Similarly, trade in services, in general, is not
covered by agreements, although trade in services
is still discussed in the SAARC. Finally, it should
be noted that transit trade measures are particularly
important. In some cases, political conflicts with
neighboring countries arising from policies aimed
at protecting local production, or sometimes the
immediate closure of borders, are major barriers to
Afghanistan's trade. These specific policies are
inconsistent with set goals such as open trade,
predictability, and rules in the region. Significant
progress has been made in recent years, including
the signing of the Afghanistan-Pakistan Transit
Trade Agreement (APTA) and the ChahBahar Port
Agreement with India and Iran in 2016, which
provides an alternative transit route for Kabul.
Meanwhile, Azerbaijan has recently signed a Lapis
Lazuli transit route agreement with Georgia,
Turkey and Turkmenistan, allowing Afghan traders
to export their products to the Black Sea and
European markets. However, there are some
problems in some of these agreements, such as the
Afghanistan-Pakistan Transit Trade Agreement, so
more work needs to be done in this area. The
majority of exporters believe that international and
regional agreements or being a member of some
organizations such as SAARC and ECO do not
have an acceptable effect on exports. Further
development of regional trade and transit
agreements means strengthening Afghan products
and taking advantage of trade opportunities in
strategic regional markets to promote healthy
competition in regional markets and exports. In
addition to reducing the list of sensitive goods
under existing trade agreements, agreements have
expanded the export of Afghan products. The
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design of transit priorities and the implementation
of transit agreements will reduce Afghanistan's
dependence on a single port and stabilize trade
trends in the region.

Long-term and comprehensive strategies should be
developed to facilitate the implementation of
agreements signed or negotiated and for
Afghanistan to operate effectively in trade
agreements. This should include a quantitative
analysis of Afghanistan's bilateral trade issues,
including competitive advantage and investment
flows, and the spending and production structure in
the counterparties. All newly proposed trade
agreements should be analyzed for their economic
impact before negotiations begin, as well as the
potential impact of existing trade agreements and
agreements to be negotiated. The implementation
process of all bilateral, multilateral and regional
transit agreements aimed at reducing transit costs
should be accelerated. It is essential to negotiate
and take bilateral measures with countries that
import Afghan products, especially Pakistan, in
order to avoid the implementation of seasonal
tariffs and other unnecessary trade barriers. It is
clear that the suggestions put forward by this
research will make significant contributions to the
economic development of Afghanistan.

Afghanistan's current export structure is extremely
undeveloped and limited with only a few
commercial products exported to many
commercial markets. Exports of agricultural
products account for more than three-quarters of
the country's exports. Afghanistan has reduced its
commercial dependence on Pakistan in recent
years and has developed its commercial activities
in Asia, Central Asia/North Africa. Afghanistan's
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Abstract: Building on centuries of research based on herbarium specimens gathered through time and around the
world, much research on the analysis of collections data in the herbarium is being done. In this study, the herbarium records of
the family Salicaceae were analyzed. According to the herbarium records examined, Salicaceae family is represented by two
genera in Turkish herbariums. A collection of 917 herbarium records for the genus Salix and 242 for the genus Populus was
considered from the six biggest herbaria of Tiirkiye as ANK, ISTO, HUB, AEF, ISTE and GAZI. The number of taxa in herbaria
collections, distribution, and the number of taxa according to family, distribution of taxa by collection date and locations, and
comparison of Turkish data with well-known herbaria from the world were evaluated in the current study. Python programming
language was applied for the data cleaning and visualization using pie charts, plots, bar graphs and map plots. ISTO holds most
of the genus Salix with 287 records, followed by AEF with 221 records and HUB with 148 records. Total genus Salix collections
of herbaria include 53 taxa. The oldest Salix herbarium sheet dates back to the mid-1800s (GAZI), whereas most herbarium
sheets were collected from 2000-2001 (AEF). Most records for both genera Salix/Populus, were collected from Ankara province.
Ankara is followed by Bolu and Kars districts, respectively. Furthermore, the locations from which the Salicaceae members have
been collected are presented with the help of a Turkish province map.

Keywords: Salicaceae collections, Salix L., Populus L., herbaria, Tiirkiye, Python.

Tiirkiye'nin Bazi Herbaryumlarindaki Salicaceae Koleksiyon Verilerinin Analizi

OZ: Zaman icinde ve diinya capinda toplanan herbaryum oOrneklerine dayanan yiizyillarca siiren arastirmalara
dayanarak, herbaryumdaki koleksiyon verilerinin analizi iizerine bir¢ok arastirma yapilmaktadwr. Bu ¢alismada Salicaceae
familyasina ait herbaryum kayitlart incelenmigstir. Incelenen herbaryum kayitlarma gore Salicaceae familyas: Tiirkiye
herbaryumlarinda iki cins ile temsil edilmektedir. ANK, ISTO, HUB, AEF, ISTE ve GAZI olmak tizere Tiirkiye'nin en biiyiik alti
herbaryumundan Salix cinsi i¢in 917 ve Populus cinsi igin 242 herbaryum kaydi koleksiyonu degerlendirilmistir. Bu ¢alismada
herbaryum koleksiyonlarinda yer alan takson sayilari, taksonlarmm familyalara gore dagilimi ve sayilari, taksonlarin toplanma
tarihi ve yerlerine gore dagilimlart ve Tiirkiye verilerinin diinyada bilinen herbaryumlarla karsilastirilmasi degerlendirilmigtir.
Pasta grafikler, grafikler, ¢ubuk grafikler ve harita c¢izimleri kullanilarak veri temizleme ve gorsellestirme igin Python
programlama dili uygulanmustir. 1STO; 287 kayitla Salix cinsinin ¢ogunu elinde tutarken, onu 221 kayitla AEF ve 148 kayitla
HUB takip etmektedir. Toplam Salix cinsi herbaryum koleksiyonlart 53 takson icerir. En eski Salix herbaryum kay:utlar:
1800'lerin ortalarina (GAZI) kadar uzanir, oysa ¢ogu herbaryum kayd: 2000-2001'den (AEF) sonra toplanmuistir. Salix/Populus
cinsine ait kayitlarin ¢ogu Ankara ilinden toplanmistir. Bunu swraswla Bolu ve Kars ilgeleri takip etmektedir. Ayrica Salicaceae
tiyelerinin toplandigi lokasyonlar Tiirkiye il haritas: yardimiyla gosterilmistir.

Anahtar Kelimeler: Salicaceae koleksiyonu, Salix L., Populus L., herbaryumlar, Tiirkiye, Python.

INTRODUCTION 2020). Mainly, herbarium records are used for
conservation purposes (Godefroid et al., 2011);
genomic studies comprised of populations genetics
and phylogenies (Kuzmina et al, 2017);
domestication history (Ramos-Madrigal et al.,
2019); plant pathogens (Yoshida et al., 2014) and

Herbarium collections have long been one of the
primary sources of information and unique records
for  taxonomic,  biogeographic, = molecular
systematic, and many other studies (Rensted et al.,
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chemotaxonomy (Allasi Canales et al., 2020).
According to the data in Index Herbarium as of 31
December 2021, there are 3522 active herbaria in
the world, containing 397,598,253 specimens
(Thiers, 2020). Specimens’ images have been used
to study digitalized herbaria, for example, showing
the effects of climate change on the differentiation
of flowering season of plant species (Primack et al.
2004). Herbarium data have been accumulated in
international databases such as the Global
Biodiversity Information Facility (GBIF, https://
www. gbif. org/) and Integrated Digitized
Biocollections (iDigBio, https:// www. idigb io.
org/) with plant specimens’ digitization of labels
(Shirai et al. 2022).

Tiirkiye is a prominent country concerning
biodiversity richness, including forest trees and
shrubs (Kaya and Raynal, 2001). One of the most
significant members of the Turkish forests is the
Saliceace family (Skvortsov, 1999; Acar et al.,
2022). Today, there are 27 willow species naturally
found in Turkey (Acar et al., 2022). Among them,
four species and/or subspecies are endemic to
Turkey, namely S. trabzonica A. Skv. (Terzioglu et
al., 2007), S. purpurea subsp. leucodermis L., S.
rizeensis, A. Giiner et J. Zielinski and S. anatolica
J. Zielinski and D. Tomaszewski (Giiner, 2000;
Zielinski & Tomaszewski, 2007; Acar et al.,
2022). Around the world, the number of reported
willow species varies from 350 to over 500 species
(Wu et al., 2015). Salicaceae specimens which
have been repeatedly gathered for scientific
purposes through time and around Tirkiye are
preserved at many Turkish plant libraries.
Generally, Tirkiye has 53 herbaria including
990,374 specimens (Thiers, 2020). Sampling has
been done widely since the 1940s in Tiirkiye, and
ANK herbarium is the oldest, established in 1933
(Baytop, 2010a). Most of the herbaria are
increasingly realized and explored by researchers.
Every specimen in Turkish herbaria is treated to be
adequately dried and pressed to preserve the
morphological integrity of the plant on archival
cardboard. Many specimens are identified by
experts, and herbarium specimens are labelled with
scientific name, identifier, collector, location, date

and origin of material at minimum (Boélikbas1 et
al., 2019).

Research has not yet determined the complex
distribution and composition of the Salicaceae
herbarium sheets in Tiirkiye. In addition, although
the digital form of herbaria conserve money and
time, there is not a well-established digitalized
platform to investigate collections. The data
produced in the current study can be the first step
to accessing the Salicaceae herbarium collection
list, including sampling date, location, and species
number in Tirkiye for anyone who may do
research at the first stage. Thus, the study aims to
1) determine the number, distribution, and age of
Salicaceae members’ herbarium sheets and 2)
provide a comparison between herbaria with a high
number of collections of Salicaceae members in
Tiirkiye which has the most significant collection
in the world.

MATERIAL AND METHODS

Among the highest volume herbaria of Tiirkiye,
AEF, ANK, GAZI, HUB, ISTE, and ISTO were
selected to be visited, and all the herbarium
specimen vouchers for family Salicaceae were
inspected and photographed (one shot general
view, one shot on details and one shot for label).
The information on the herbarium specimen label
was recorded in an MS Excel spreadsheet since
those herbaria did not have a digital database. All
collections involving 916 herbarium records for the
genus Salix and 242 for the genus Populus were
considered from the six biggest herbaria of Tiirkiye
shown in the Index of Herbariorum (Table 1). All
the herbarium specimen labels had to at the least
contain the necessary information; however, some
vouchers lacked the collection location, collection
date or specimen identification. The unidentified
specimens were labelled as Salix sp. without
epithets. The basic information for a herbarium
specimen label is as follows:

e Herbarium Voucher Number

e Scientific Name

e Collector

e Collection Date

e Collection Location

o Identifier
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Table 1. Names, locations and codes of referred Herbaria.
Cizelge 1. Herbaryumlarin isim, lokasyon ve kod bilgileri.

P. ACAR: ANALYSIS OF SALICACEAE COLLECTIONS
DATA IN SOME HERBARIA OF TURKIYE

Herbarium Name Herbarium Code Location

Ankara University Faculty of Pharmacy Herbarium AEF Ankara University, Ankara, Tiirkiye
Ankara University Faculty of Science Herbarium ANK Ankara University, Ankara, Tiirkiye
Gazi University Herbarium GAZI Gazi University, Ankara, Tiirkiye
Hacettepe University Herbarium HUB Hacettepe University, Ankara, Tiirkiye
Istanbul University Faculty of Pharmacy Herbarium ISTE Istanbul University, Ankara, Tiirkiye
Istanbul University Forestry Faculty Herbarium ISTO Istanbul University, Ankara, Tiirkiye
Royal Botanical Gardens K Kew, London, United Kingdom

Basic data cleaning operations were performed on
MS Excel Spreadsheet for misspelling, removing
duplicates and treating missing values. This was
followed by importing this cleaned herbaria data
spreadsheet to Python Pandas library data frame
(McKinney, 2010), shown in Supplementary Table
1, 2. Python data frame was applied for further
detailed data wrangling for misspelling, missing
values, and duplicates. In cases where the
collection location was abroad, the location was
replaced with a “foreign” notation. Furthermore, in
case of detection of an anomaly, the labels were
inspected from the previously shot photographs.
Figure 1 shows one example photograph from
ANK Herbarium.

Kew Royal Botanical Gardens, London, United
Kingdom, already has a database for digitalized
herbarium specimen vouchers, and those data are
publicly accessible. Kew Royal Botanical Gardens’
database has been queried (last access 18 March
2022), and all the genus Salix data have

been downloaded in a MS Excel spreadsheet.
Python libraries were utilized for data
visualization, and various plotting techniques such
as pie charts, donut plots, bar graphs and map plots
were applied for a better understanding of the data.
Furthermore, Python web scripts were run to
download the herbarium specimen voucher
photographs and to construct maps.

RESULTS AND DISCUSSION

Turkish herbaria specimen vouchers represent the
family Salicaceae in two genera, namely the genus
Salix and the genus Populus, with 916 and 242
records, respectively. Regarding the genus Salix,
ISTO holds the most specimens, with 287
specimens (31.3%), followed by AEF with 220
specimens (24.1%) and HUB with 220 specimens

(16.6%) (Figure 2, 3). HUB holds 72 specimens
(29.8%), ANK has 55 specimens (22.7%). Even
though ISTE contains many more specimens than
other selected herbaria, only 42 representative
specimens (17.4%) of the genus Populus were
taken into consideration in the current study.
Endemic Salix taxa are housed in GAZI (S.
purpurea subsp. leucodermis), HUB (S. rizeensis,
S. purpurea subsp. leucodermis) and ISTO (S.
trabzonica) herbaria (Supplementary Table S1).
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Figure 1. An exarhple of photographs takVenr from the Herbaria.
Sekil 1. Herbaryumlarda fotograflanan bir 6rnek.
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Turkish herbaria preserve 12 Salix specimens (incl.
one hybrid) donated or exchanged from Real
Jardin Botanico, Madrid, Spain (MA), Museo
Nacional de Historia Natural, Havana, Cuba
(MNHN), Naturhistorisches Museum  Wien,
Austria (W), Max Nydegger Virtual Herbarium
and Heinz Kalheber private herbarium according to
herbarium specimen labels (Table 2). For the genus
Populus, no foreign-originated specimen was
observed.

Salix alba was the most common taxon in Turkish
herbaria, with 239 specimens among the total
number of 916, followed by Salix caprea with 84
members and Salix cinerea with 71 specimens.
Populus tremula is also represented by the highest
herbarium sheet numbers in every herbarium

ISTO

31.3%
(287)

GAZI

6.1%
(55)

10.9%
(99)

ISTE

24.1%
(220) 10.9%
AEF (99)

16.6%

(152) ANK

HUB

because of their common ornamental uses in many
parks. Twentyseven are represented by the limited
number of herbarium sheets for the Family
members (Tables 3, 4).

The collection date for the oldest herbarium
specimens for the genus Salix dated back to the
19th Century (Figure 4), namely the year 1842, S.
persica donated by MNHN, and the year 1865
(Figure 5) with S. triandra subsp. bornmuelleri.
The years 2001 (119 specimens), 2002 (99
specimens) and 1966 (83 specimens) are those for
which the most specimens are dated in Turkish

Herbaria. However, 27 of 916 specimens’
collection dates were unknown.
HUB
29.8% AEF
(72)
5.0%
an
12.0% GAZI

(29)
22.7%

ANK G5)

13.2%
(31)
17.4%

az) IsTO

ISTE

Figure 2. Salix (green circle) and Populus (purple circle) specimens in ANK, AEF, GAZI, HUB, ISTO, ISTE: Total 916/242

specimen, respectively.

Sekil 2. ANK, AEF, GAZI, HUB, ISTO, ISTE’nde Salix (yesil daire) ve Populus (mor daire) tiirleri: Toplam say1 916/242,

sirastyla.
S. alba
Others
239 %5 "eten 2ubsp. idae
S. aegyptiaca
S. triandra subsp. bornmuelleri
S. pedicellata subsp. pedicellata
S. elaeagnos
S. caprea 86

salix sp.

S. triandra subsp. triandra
S. cinerea

S. pseudomedemii

S. amplexicaulis S. babylonica

S. fragilis

P. tremula
Others

Populus sp.

103
P. x canescens

P. euphratica

P. nigra subsp. nigra

P. alba

Figure 3. Salix (green circle) and Populus (purple circle) specimens’ numbers in Turkish herbaria.
Sekil 3. Salix (yesil daire) ve Populus (mor daire) tiirleri 6rneklerinin Tiirkiye herbaryumlarindaki sayist.
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Table 2. The Salix specimens (herbarium sheets) donated/exchanged from foreign Herbaria.
Cizelge 2. Yabanci Herbayumlardan hibe edilen/degisilen Salix tiirlerine ait herbaryum ornekleri.

Species Herbarium Donated By
S.triandra GAZI MA

S.alba GAZI MA

S.cinerea GAZI MA

S.elbursensis GAZI Max Nydegger Virtual Herbarium
S.wilhelmsiana GAZI Max Nydegger Virtual Herbarium
S.persica GAZI MNHN
S.cantabrica GAZI MA
S.apendicalata HUB W

S.aurita x repens HUB Herb. Heinz Kalheber
S.repens HUB Herb. Heinz Kalheber
S.rhaetica HUB w

S.aurita HUB Herb. Heinz Kalheber

Number of Individuals for Years, Total 889 Samples / Yillara Gore Birey Sayisi, Toplam 889 Ornek

120

Individual count/Birey sayist

Date periods/Tarih dénemleri

Figure 4. The distribution of collections of the Salix species in Turkish herbaria based on “collection date”.
Sekil 4. Tirkiye herbaryumlarindaki Salix tiirleri koleksiyonlarimin “toplama tarihine” gére dagilimlari.

Table 3 The Salix specimens are represented by a limited number of herbarium sheets.
Cizelge 3. Sinirh sayida herbaryum 6rnegi ile temsil edilen Salix tiirleri.

Species Number Species Number
S. bornmuelleri 3 S. aurita x repens 1
S. tetrasperma 3 S. apendicalata 1
S. caucasica 3 S. safsaf 1
S. reticulata 3 S. persica 1
S. alba x fragilis 2 S. pentadroides 1
S. apoda 2 S. alba subsp. coerulea 1
S. retusa 2 S. pentandroides 1
S. rizeensis 2 S. trabzonica 1
S. cantabrica 1 S. alba x acmophylla 1
S. rhaetica 1 S. aurita 1
S. repens 1
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Table 4. The Populus specimens are represented by a limited number of herbarium sheets.
Cizelge 4. Sinirhi sayida herbaryum 6rnegi ile temsil edilen Populus tiirleri.

Species

Counts

P. nigra subsp. caudina
P. trichocarpa

P. balsemifera

P. angulata

P. canescens

P. pyramidalis

2
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Figure 5. The oldest Salix persica herbarium sheet (A) in GAZI herbarium and its catkin (B) dated back to 1842 (C).
Sekil 5. Salix persica (A) ve kedicigi (B) GAZI herbaryumunda bulunan 1842 yilindan (C) en eski herbaryum 6rnegi.

The analysis and map constructed according to
collection locations reveal that 265 specimens were
collected from the Ankara Province, followed by
Bolu and Kars with 40 and 39 records, respectively
(Figure 6). Like other families, the rich collection
of Salicaceae was collected and housed in Ankara
with the help of Turkish or foreign botanist efforts
(Baytop, 2010b). Tiirkiye has 81 provinces, and
Turkish herbaria keep specimens from 66
provinces, which is 81.4% of the Turkish
Provinces. As shown in the map (Figure 6),
interestingly, there are no Salix records from
Southeast Anatolia in the biggest herbaria. In 2009,
Arthan and Giiveng (2009) highlighted the
existence of genus Salix members’ distribution in
the Southeast. The conflict between the previous
publication and our finding could be explained by

the presence of only local herbarium records in the
Southeastern region of Tiirkiye, which are not
considered in the study.

Collection dates for the genus Populus are at the
beginning of the 20" Century, starting in 1905, and
most of the specimens were collected during this
previous century (Figure 7). However, 16
specimens did not contain dates; therefore, their
collection dates are unknown (Supplementary
Table S2).

Regarding the genus Populus, collection from
Ankara province leads with 28 specimens,
followed by Istanbul and Kars/Cankir1 with 14 and
13 specimens, respectively (Figure 8). There are
specimens collected from 52 provinces which
include 54% of the Turkish provinces.

154



P. ACAR: ANALYSIS OF SALICACEAE COLLECTIONS
DATA IN SOME HERBARIA OF TURKIYE

Sample Size
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Figure 6. Turkish herbaria Salix specimens’ collection locations and number of records collected.
Sekil 6. Tirkiye herbaryumlarinda, Salix tiirleri koleksiyonlarinin lokasyonlar1 ve ¢alisilan 6rneklerin sayist.

Number of Individuals for Years, Total 226 Samples / Yillara Gore Birey Sayisi, Toplam 226 Ornek

10

bl

Individual count/Birey sayist

N
!
|
|
|

g

Iﬂhﬂmhﬂﬁﬁﬂ:lﬂhﬂONQoﬁF‘Nlﬂ‘hﬂﬁeﬂNMQID@NnﬂleﬁN'ﬂQlﬂ@h"\oHNﬂQlﬂohﬂl oNm ONOOAO N
fanaanasaasss0000000000a80aaa00000000000aaaa0aa0aaa00000000088888
Date periods/Tarih donemleri

Figure 7. The distributions of collections of the Populus species in Turkish Herbaria based on “collection date”.
Sekil 7. Turkiye Herbaryumlarindaki Populus tiirleri koleksiyonlarmnim “toplama tarihine” gore dagilimlart.
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Figure 8. Turkish herbaria Populus specimens’ collection locations and number of records collected.
Sekil 8. Tiirkiye herbaryumlarinda, Populus tiirleri koleksiyonlarinin lokasyonlar ve ¢aligilan 6rneklerin sayisi.

Turkish herbaria have 53 Salix taxa with many
representative species from the world. Some
herbaria show the highest number of records
regarding Salicaceae specimens. The Salix
collection is represented by 212 herbarium sheets
(KRAM Herbarium) and 393 Salix taxa (KOR
Herbarium) of the Polish Academy of Sciences. As
one of the world’s oldest and largest herbaria, the
Royal Botanic Gardens Kew (K; founded 1852;
8,125,000 specimens), has a unique heritage
(Ronsted et al., 2020). Kew Royal Botanical
Gardens has 760 Salix specimens which were
gathered all around the world. Map (Figure 9)
shows the specimen collection’ locations where the
total number of countries is 38. The top three
countries for the collection locations are 139
specimens from India, 106 from USA and 64 from
China. Interestingly, the locations of 177
herbarium specimens are unknown. The total
number of national willow herbarium specimens’
sheets in the six biggest Turkish herbaria is the
same as in the World Salix collections of Kew
herbarium.

The Salicaceae collection summaries, organized
map and list in the current study can be used to
revise both genera for future use as performed in
previous studies (Morrison et al. 2017). The data
are also beneficial for understanding how the

family members are distributed across the country
(Tirkiye) and continents based on herbarium
records, as mentioned by Funk (2018). All the lists
and graphs constructed in the current study put
forward the Salicaceae family's historical and
distribution diversity in Tiirkiye. With the help of
the list, the gaps and false identifications in the
herbaria can be revised. The collection list and
detailed images for recording digital herbarium
data can powerfully complement traditional
voucher collections (Heberling and lsaac, 2018).
The resources generated in this work will also form
the basis of much research, such as an Illustrated
Flora of Turkey.

CONCLUSION

Herbaria are an excellent resource for
comprehending global biodiversity. However,
there have been few achievements on the
Salicaceae herbarium sheet list and digitalization
efforts in the herbaria of Tiirkiye. Based on the
herbarium data set, the study summarized various
distribution novelties of Salicaceae members in
Tiirkiye. The presented study, which includes a
documented collection list of Salicaceae members,
will inspire and facilitate future research potential
of Salicaceae in the herbarium as well as highlight
the need for digitization of data.
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Figure 9. Kew Royal Botanical Gardens’ Salix collection locations and number of specimens (177 Locations are unknown).
Sekil 9. Kew Kraliyet Botanik Bahgeleri’ndeki Salix koleksiyonlar1 lokasyonlar: ve 6rneklerin sayisi (177 lokasyon belirsizdir).
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Table S1 The list of studied herbarium sheets of Salix taxa in the six biggest herbaria of Tiirkiye.
Cizelge EK-1 Tiirkiye'nin en biiyiik alt1 herbaryumunda incelenen Salix taksonlarinin listesi.

Species Herbarium Code Herbarium Voucher Number Date Location
1 Salix amplexicaulis ANK 19839 21.05.1971 Tekirdag
2 S. amplexicaulis ANK 13494 13.07.1968 Tekirdag
3 S. amplexicaulis ANK 2108 14.07.1947 Ankara
4 S. amplexicaulis ANK 93983 25.05.1985 Sivas
5 S. babylonica ANK 2105 18.04.1947 Ankara
6 S. babylonica ANK 76813 12.06.1999 Bartin
7 S. babylonica ANK 78216 12.09.1997 Hatay
8 S. caprea ANK 89449 19.09.2003 Ardahan
9 S. caprea ANK 89248 17.07.2004 Kars
10 S. caprea ANK 57686 7.07.1986 Istanbul
11 S. caprea ANK 14920 8.03.1969 Istanbul
12 S. caprea ANK 21847 21.05.1980 Bolu
13 S. caprea ANK 21355 2.04.1972 Bolu
14 S. caprea ANK 2107 20.03.1905 Ankara
15 S. caprea ANK 26969 27.05.1973 Balikesir
16 S. caprea ANK 34523 18.04.1976 Konya
17 S. caprea ANK 42902 14.07.1979 Kars
18 S. caprea ANK 15305 3.06.1969 Trabzon
19 S. alba ANK 90466 25.05.2002 Erzincan
20 S. alba ANK 6594 2.06.1905 Edirne
21 S. alba ANK 13293 2.06.1905 Kirklareli
22 S. alba ANK 17660 22.04.1970 Edirne
23 S. alba ANK 17660 22.04.1970 Edirne
24 S. alba ANK 10870 30.04.1967 Tekirdag
25 S. alba ANK 16510 30.03.1970 Edirne
26 S. alba ANK 10984 5.05.1967 Bitlis
27 S. alba ANK 10984 5.05.1967 Bitlis
28 S. alba ANK 2104 8.05.1966 Balikesir
29 S.alba ANK 9198 8.05.1966 Ankara
30 S. alba ANK 9070 6.05.1966 Samsun
31 S. alba subsp. alba ANK 39827 21.05.1978 Amasya
32 S. alba ANK 34739 28.04.1976 Afyon
33 S. alba ANK 8887 4.05.1966 Ankara
34 S. alba ANK 8887 4.05.1966 Ankara
35 S. alba ANK 8887 4.05.1966 Ankara
36 S. alba ANK 20159 8.06.1971 Elazig
37 S. alba ANK 20159 8.06.1971 Elazig
38 S. alba ANK 81010 5.06.2003 Kirklareli
39 S. alba ANK 109949 20.06.2014 Balikesir
40 S. alba ANK 64727 9.05.1992 Trabzon
41 S. alba ANK 38824 29.05.1977 Balikesir
42 S. alba ANK 38824 29.05.1977 Balikesir
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Table S1. Continued.
Cizelge EK-1 Devami.

43 S. alba ANK 68773 16.06.1905 Mersin
44 S. alba ANK 13231 12.11.1968 Kirikkale
45 S. alba ANK 14027 27.11.1968 Edirne
46 S. alba ANK 13494 13.12.1968 Tekirdag
47 S. alba ANK 6256 28.05.1960 Izmir
48 S. alba ANK 6251 17.03.1960 Izmir
49 S. alba ANK 6554 19.05.1961 Edirne
50 S. alba subsp. alba ANK 39776 20.05.1978 Amasya
51 S. alba subsp. alba ANK 39830 21.05.1978 Amasya
52 S. alba ANK 2569 9.05.1954 Balikesir
53 S. alba ANK 2103 * *

54 S. alba ANK 17626 22.04.1970 Tekirdag
55 S. alba ANK 28087 11.05.1974 Denizli
56 S. alba ANK 38801 28.05.1977 Balikesir
57 S.alba ANK 36084 30.09.1976 Konya
58 S.alba ANK 18686 13.05.1970 Bolu
59 S.alba ANK 83050 18.07.2004 Yalova
60 S. cinerea ANK 89925 29.04.2004 Kayseri
61 S. cinerea ANK 38281 5.08.1977 Ankara
62 S. cinerea ANK 19498 3.05.1971 Istanbul
63 S. cinerea ANK 33671 28.07.1975 Bolu
64 S. cinerea ANK 18682 13.05.1970 Bolu
65 S. cinerea ANK 13935 26.06.1968 Kirklareli
66 S. cinerea ANK 8590 9.02.1966 Istanbul
67 S. cinerea ANK 10939 1.05.1967 Istanbul
68 S. cinerea ANK 11496 13.06.1967 Istanbul
69 S. cinerea ANK 15962 6.08.1969 Kirklareli
70 S. cinerea ANK 2106 17.05.1947 Ankara
71 S. elaeagnos ANK 52886 8.05.1984 Eskisehir
72 S. elaeagnos ANK 18452 8.08.1970 Bolu
73 S. elaesagnos ANK 18452 8.08.1970 Bolu
74 S. elbursensis ANK 74813 11.06.1988 Bayburt
75 S. fragilis ANK 18680 13.05.1970 Bolu
76 S. fragilis ANK 20670 20.07.1971 Tekirdag
77 S. fragilis ANK 32561 4.07.1975 Konya
78 S. fragilis ANK 2632 15.04.1954 Balikesir
79 S. fragilis ANK 83861 19.04.2006 Malatya
80 S. myrsinifolia ANK 74659 15.06.1997 Sinop
81 S. retusa ANK 56636 4.07.1947 Switzerland
82 S. reticulata ANK 56635 4.07.1947 Switzerland
83 S. pentandra ANK 90898 26.03.2008 Giimiighane
84 S. pseuodepressa ANK 90477 26.05.2002 Erzincan
85 S. viminalis ANK 2109 17.05.1947 Ankara
86 S. wilhelmsiana ANK 90476 26.05.2002 Erzincan
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87 Salix sp. ANK 54321 13.06.1984 Van

88 Salix sp. ANK 54323 13.06.1984 Van

89 Salix sp. ANK 41578 7.05.1978 Amasya
90 Salix sp. ANK 90370 24.05.2005 Kahramanmarag
91 Salix sp. ANK 93984 25.05.1985 Sivas
92 Salix sp. ANK None * *

93 Salix sp. ANK 57850 1.06.1987 Bolu

94 Salix sp. ANK 55858 21.08.1985 Agn

95 Salix sp. ANK 89244 29.10.2004 Erzurum
96 Salix sp. ANK 89243 29.10.2004 Erzurum
97 Salix sp. ANK 89989 26.05.2004 Kayseri
98 Salix sp. ANK 900003 26.05.2004 Kayseri
99 Salix sp. ANK 16507 30.03.1970 Edirne
100 Salix sp. ANK 13609 15.07.1968 Edirne
101 S. amplexicaulis ISTO 30541 2004 Diizce
102 S. amplexicaulis ISTO 28856 1962 Bolu
103 S. amplexicaulis ISTO 3103 1964 *

104 S. amplexicaulis ISTO 2298 1962 Kastamonu
105 S. amplexicaulis ISTO 2291 1962 Kastamonu
106 S. amplexicaulis ISTO 21278 1962 Zonguldak
107 S. amplexicaulis ISTO 28160 1996 Kastamonu
108 S. amplexicaulis ISTO 34341 2006 Kocaeli
109 S. amplexicaulis ISTO 33199 2001 Kastamonu
110 S. apoda ISTO 33401 1955 Bayburt
111 S. armenorossica ISTO 4990 1966 Van
112 S. armenorossica ISTO 1225 1957 Kars
113 S. armenorossica ISTO 33404 1995 Bayburt
114 S. armenorossica ISTO 1226 1954 Hakkari
115 S. armenorossica ISTO 5302 1966 Agn
116 S. babylonica ISTO 33628 2006 Tekirdag
117 S. babylonica ISTO 28632 1999 Canakkale
118 S. babylonica ISTO 7735 1966 Mersin
119 S. babylonica ISTO 8878 1995 Kirklareli
120 S. bornmuelleri ISTO 1219 1957 Tunceli
121 S. bornmuelleri ISTO 1224 1957 Kahramanmaras
122 S. bornmuelleri ISTO 1230 1957 Kahramanmaras
123 S. acmophylla ISTO 4989 1966 Hakkari
124 S. acmophylla ISTO 26005 1971 Kahramanmaras
125 S. acmophylla ISTO 4358 1965 Gaziantep
126 S. acmophylla ISTO 898 1958 Kilis
127 S. acmophylla ISTO 28857 1966 Siirt
128 S. acmophylla ISTO 782 1958 Gaziantep
129 S. acmophylla ISTO 15462 1971 Bitlis
130 S. acmophylla ISTO 12695 1966 Siirt
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Table S1. Continued.
Cizelge EK-1 Devami.

131 S. acmophylla ISTO 12697 1966 Mardin
132 S. acmophylla ISTO 9854 1966 Hakkari
133 S. aegyptiaca ISTO 1227 1954 Hakkari
134 S. aegyptiaca ISTO 15600 1972 Bitlis
135 S. aegyptiaca ISTO 15599 1972 Bitlis
136 S. aegyptiaca ISTO 28858 1966 Bitlis
137 S. aegyptiaca ISTO 29013 1961 Armenia
138 S. aegyptiaca ISTO 4943 1966 Hakkari
139 S. aegyptiaca ISTO 4973 1966 Hakkari
140 S. alba ISTO 37902 2017 Ankara
141 S. alba ISTO 27718 1999 Bolu
142 S. alba ISTO 28871 1966 Van
143 S. alba ISTO 21330 1978 Mugla
144 S. alba ISTO 27718 1999 Bolu
145 S. alba ISTO 27327 * Konya
146 S. alba ISTO 27055 * [zmir
147 S. alba ISTO 27043 1982 [zmir
148 S.alba ISTO 9971 1969 Corum
149 S.alba ISTO 15290 1970 Manisa
150 S. alba ISTO 15570 1971 Denizli
151 S. alba ISTO 3614 1965 Kiitahya
152 S. alba ISTO 3663 1965 Yozgat
153 S. alba ISTO 4449 1965 Zonguldak
154 S. alba ISTO 3740 1965 Balikesir
155 S. alba ISTO 28631 1999 Canakkale
156 S. alba ISTO 17641 1976 Konya
157 S.alba ISTO 5164 1966 Hakkari
158 S. alba ISTO 838 1960 Kirklareli
159 S.alba ISTO 7708 1966 Canakkale
160 S. alba ISTO 7257 1967 Kahramanmarag
161 S. alba ISTO 7483 1968 Erzurum
162 S. alba ISTO 5760 1966 Erzincan
163 S. alba ISTO 4735 1966 Kastamonu
164 S. alba ISTO 4325 1965 Kayseri
165 S. alba ISTO 27327 1989 Konya
166 S. alba ISTO 7620 1966 Tunceli
167 S. alba ISTO 17061 1971 Tekirdag
168 S. alba ISTO 24269 1980 Bursa
169 S. alba ISTO 16415 1973 Trabzon
170 S. alba ISTO 31660 1999 Tunceli
171 S. alba ISTO 31703 1991 Bingol
172 S. alba ISTO 30537 2004 Diizce
173 S. alba ISTO 32757 1991 Izmir
174 S. alba ISTO 28872 1966 Hakkari
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Table S1. Continued.
Cizelge EK-1 Devami.

175 S. alba ISTO 9788 1966 Hakkari
176 S. alba ISTO 9785 1966 Hakkari
177 S. alba ISTO 17383 1974 Tunceli
178 S. alba ISTO 4984 1966 Hakkari
179 S. alba ISTO 28873 1962 Sakarya
180 S. alba ISTO 9841 1966 Hakkari
181 S. alba ISTO 28868 1966 Hakkari
182 S. alba ISTO 5035 1966 Hakkari
183 S. alba ISTO 9843 1966 Kars
184 S. alba ISTO 9787 1966 Hakkari
185 S. alba ISTO 9855 1966 Hakkari
186 S. alba ISTO 9882 1966 Erzurum
187 S. alba ISTO 33627 2005 Kurklareli
188 S.alba ISTO 5006 1966 Mus
189 S. alba x acmophylla ISTO 14959 1971 Elazig
190 S. alba ISTO 2299 1962 Kastamonu
191 S. alba ISTO 7642 1966 Tunceli
192 S.alba ISTO 5962 1966 Antalya
193 S.alba ISTO 5936 1967 Istanbul
194 S. alba ISTO 23188 1978 Manisa
195 S. alba ISTO 5149 1966 Antalya
196 S. alba ISTO 8398 1969 Ankara
197 S. alba ISTO 17914 1975 Adana
198 S. alba x fragilis ISTO 28869 1960 Trabzon
199 S. alba ISTO 5036 1966 Hakkari
200 S. alba ISTO 9879 1966 Van
201 S.alba ISTO 9850 1966 Agn
202 S.alba ISTO 6953 1965 Yozgat
203 S.alba ISTO 34982 2006 Bartin
204 S. alba ISTO 3171 1962 Canakkale
205 S. alba ISTO 5163 1966 Van
206 S. alba ISTO 4097 1965 Kahramanmarag
207 S. alba ISTO 5012 1966 Hakkari
208 S. alba ISTO 26703 1987 Tunceli
209 S. alba ISTO 5248 1966 Erzurum
210 S. alba ISTO 26704 1987 Tunceli
211 S. alba ISTO 2336 1962 Bolu
212 S. alba ISTO 33224 1980 Bolu
213 S. alba ISTO 33399 1995 Giresun
214 S. alba ISTO 29038 1973 Armenia
215 S. caprea ISTO 23246 1978 Bursa
216 S. caprea subsp. caprea ISTO 1543 1962 Bolu
217 S. caprea ISTO 17306 1972 Bitlis
218 S. caprea ISTO 15601 1972 Bitlis
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Cizelge EK-1 Devami.

219 S. caprea ISTO 20932 1978 Artvin
220 S. caprea subsp. caprea ISTO 9957 1966 Kars
221 S. caprea ISTO 9786 1966 Hakkari
222 S. caprea subsp. caprea ISTO 23213 1978 Bursa
223 S. caprea subsp. caprea ISTO 21942 1979 Bolu
224 S. caprea ISTO 9842 1966 Kars
225 S. caprea subsp. caprea ISTO 3968 1965 Artvin
226 S. caprea ISTO 7475 1967 Erzurum
227 S. caprea subsp. caprea ISTO 17926 1973 Kocaeli
228 S. caprea subsp. caprea ISTO 24378 1979 Bursa
229 S. caprea subsp. caprea ISTO 21920 1979 Bolu
230 S. caprea subsp. caprea ISTO 16409 1973 Trabzon
231 S. caprea subsp. caprea ISTO 16412 1973 Trabzon
232 S. caprea subsp. caprea ISTO 15722 1972 Ordu
233 S. caprea subsp. caprea ISTO 1640 1962 Kastamonu
234 S. caprea subsp. caprea ISTO 7648 1966 Bolu
235 S. caprea subsp. caprea ISTO 7346 1967 Balikesir
236 S. caprea subsp. caprea ISTO 23078 1979 Bolu
237 S. caprea subsp. caprea ISTO 3718 1960 Ankara
238 S. caprea subsp. caprea ISTO 5697 * Erzincan
239 S. caprea subsp. caprea ISTO 16825 1973 Kocaeli
240 S. caprea subsp. caprea ISTO 17309 1972 Bitlis
241 S. caprea subsp. caprea ISTO 1542 1962 Bolu
242 S. caprea subsp. caprea ISTO 4287 1962 Diizce
243 S. caprea subsp. caprea ISTO 4591 1965 Eskisehir
244 S. caprea subsp. caprea ISTO 3819 1965 Yozgat
245 S. caprea subsp. caprea ISTO 17407 1974 Erzincan
246 S. caprea subsp. caprea ISTO 7550 1966 Kiitahya
247 S. caprea subsp. caprea ISTO 16414 1973 Trabzon
248 S. caprea subsp. caprea ISTO 17827 1972 Ordu
249 S. caprea subsp. caprea ISTO 17167 1971 Balikesir
250 S. caprea subsp. caprea ISTO 5309 1966 Kars
251 S. caprea subsp. caprea ISTO 21277 1962 Sinop
252 S. caprea subsp. caprea ISTO 6911 1967 Kars
253 S. caprea subsp. caprea ISTO 21243 1978 Artvin
254 S. caprea ISTO 33206 2001 Kastamonu
255 S. reticulata ISTO 21989 1977 Austria
256 S. caprea ISTO 33280 1999 Balikesir
257 S. caprea ISTO 30538 2004 Diizce
258 S. caprea ISTO 33629 2006 Tekirdag
259 S. caprea ISTO 34983 2007 Bartin
260 S. caprea ISTO 27615 1995 Sakarya
261 S. caprea ISTO 29036 1960 Armenia
262 S. caprea ISTO 27719 1999 Ankara
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Table S1. Continued.
Cizelge EK-1 Devami.

263 S. caprea ISTO 28863 1966 Kars
264 S. caprea ISTO 17397 1974 Erzincan
265 S. caprea ISTO 27505 1997 Bolu
266 S. caprea ISTO 16411 1973 Trabzon
267 S. caprea ISTO 28173 1996 Kastamonu
268 S. caprea ISTO 26291 1983 Zonguldak
269 S. caprea ISTO 24571 1981 Bolu
270 S. caprea ISTO 28633 1999 Canakkale
271 S. caprea subsp. idae ISTO 7360 1967 Balikesir
272 S. caprea subsp. idae ISTO 23044 1979 Balikesir
273 S. caprea subsp. idae ISTO 2862 1951 Balikesir
274 S. caprea subsp. idae ISTO 336 1951 Balikesir
275 S. caprea subsp. idae ISTO 15796 1973 Balikesir
276 S. caprea subsp. idae ISTO 8489 1969 Balikesir
277 S. caprea subsp. idae ISTO 17179 1971 Balikesir
278 S. caprea subsp. idae ISTO 24273 1980 Balikesir
279 S. caprea subsp. idae ISTO 15800 1973 Balikesir
280 S. cinerea ISTO 4324 1965 Kayseri
281 S. cinerea ISTO 2334 1962 Sakarya
282 S. cinerea ISTO 839 1960 Kirklareli
283 S. cinerea ISTO 21273 1962 Zonguldak
284 S. cinerea ISTO 34 1948 Kocaeli
285 S. cinerea ISTO 30539 2004 Diizce
286 S. cinerea ISTO 2290 1962 Kastamonu
287 S. cinerea ISTO 17643 1976 Konya
288 S. cinerea ISTO 27409 1984 Kars
289 S. cinerea ISTO 33402 1995 Artvin
290 S. cinerea ISTO 24232 1980 Tokat
291 S. cinerea ISTO 33630 2005 Kirklareli
292 S. cinerea ISTO 840 1960 Kirklareli
293 S. cinerea ISTO 7394 1968 Istanbul
294 S. cinerea ISTO 2337 1962 Kocaeli
295 S. cinerea ISTO 20594 1978 Kirklareli
296 S. cinerea ISTO 15238 1972 Kocaeli
297 S. elaeagnos ISTO 7691 1966 Bolu
298 S. elaeagnos ISTO 23058 1979 Bolu
299 S. elaeagnos ISTO 1541 1962 Bolu
300 S. elaeagnos ISTO 2297 1962 Kastamonu
301 S. elaesagnos ISTO 23073 1979 Bolu
302 S. elaeagnos ISTO 2294 1962 Kastamonu
303 S. elaesagnos ISTO 1235 1957 Bolu
304 S. elaeagnos ISTO 30540 2004 Diizce
305 S. elaeagnos ISTO 28183 1996 Kastamonu
306 S. elaeagnos ISTO 20860 1978 Sinop

165



ANADOLU 33 (1) 2023

Table S1. Continued.
Cizelge Ek-1 Devami.

307 S. elaeagnos ISTO 1702 1962 Zonguldak
308 S. elbursensis ISTO 5226 1966 Van
309 S. elbursensis ISTO 4940 1966 Hakkari
310 S. elbursensis ISTO 28891 1966 Hakkari
311 S. elbursensis ISTO 17247 1974 Erzincan
312 S. elbursensis ISTO 837 1955 Rize
313 S. elbursensis ISTO 9847 1966 Hakkari
314 S. excelsa ISTO 29035 1972 Armenia
315 S. excelsa ISTO 29661 1991 Bingol
316 S. excelsa ISTO 28865 1943 Lebanon
317 S. excelsa ISTO 5319 1966 Erzurum
318 S. excelsa ISTO 26708 1987 Tunceli
319 S. fragilis ISTO 9853 1966 Agn
320 S. fragilis ISTO 28875 1966 Agn
321 S. fragilis ISTO 28874 1962 Kastamonu
322 S. fragilis ISTO 16410 1973 Trabzon
323 S. fragilis ISTO 21082 1962 Kastamonu
324 S. fragilis ISTO 5236 1966 Erzurum
325 S. fragilis ISTO 2293 1962 Kastamonu
326 S. myrsinifolia ISTO 27607 1997 Kastamonu
327 S. myrsinifolia ISTO 27492 1995 Kastamonu
328 | S. pedicellata subsp. pedicellata ISTO 4342 1965 Gaziantep
329 | S. pedicellata subsp. pedicellata ISTO 4088 * Kahramanmarag
330 | S. pedicellata subsp. pedicellata ISTO 15523 1972 Elazig
331 | S. pedicellata subsp. pedicellata ISTO 5984 1966 Antalya
332 | S. pedicellata subsp. pedicellata ISTO 7645 1966 Tunceli
333 | S. pedicellata subsp. pedicellata ISTO 27232 1989 Konya
334 | S. pedicellata subsp. pedicellata ISTO 15815 1973 Hatay
335| S. pedicellata subsp. pedicellata ISTO 14954 1954 Elazig
336 | S. pedicellata subsp. pedicellata ISTO 27329 1989 Konya
337 | S. pedicellata subsp. pedicellata ISTO 26705 1987 Tunceli
338 | S. pedicellata subsp. pedicellata ISTO 26700 1987 Tunceli
339 | S. pedicellata subsp. pedicellata ISTO 26701 1987 Tunceli
340 | S. pedicellata subsp. pedicellata ISTO 26706 1987 Tunceli
341 S. pentandra ISTO 604 1957 Kahramanmarag
342 S. pentandra ISTO 603 1957 Kahramanmaras
343 S. pseuodepressa ISTO 5303 1966 Erzurum
344 S. pseuodepressa ISTO 9881 1966 Erzurum
345 S. pseudomedemii ISTO 112 1950 Kahramanmaras
346 S. pseudomedemii ISTO 17311 1972 Bitlis
347 S. pseudomedemii ISTO 29039 1971 Armenia
348 S. pseudomedemii ISTO 14745 1966 Kars
349 S. pseudomedemii ISTO 15440 1971 Mus
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350 S. pseudomedemii ISTO 29683 1991 Bingol
351 S. pseudomedemii ISTO 33400 1995 Bayburt
352 S. pseudomedemii ISTO 1231 1957 Adana
353 S. pseudomedemii ISTO 28892 1964 Samsun
354 S. pseudomedemii ISTO 1220 1957 Tunceli
355 S. pseudomedemii ISTO 17396 1974 Tunceli
356 S. pseudomedemii ISTO 28866 1960 Sivas
357 S. pseudomedemii ISTO 5742 1966 Erzincan
358 S. pseudomedemii ISTO 17308 1972 Bitlis
359 S. pseudomedemii ISTO 17395 1974 Tunceli
360 S. pseudomedemii ISTO 3610 1965 Kahramanmarag
361 S. pseudomedemii ISTO 5308 1966 Erzurum
362 S. pseudomedemii ISTO 3110 1964 Samsun
363 S. pseudomedemii ISTO 17912 1975 Erzincan
364 S. pseuodepressa ISTO 1223 1957 Kars
365 S. safsaf ISTO 3134 1963 Adana
366 S. tetrasperma ISTO 607 1957 Kahramanmarag
367 S. tetrasperma ISTO 606 1957 Kahramanmaras
368 S. tetrasperma ISTO 605 1957 Kahramanmaras
369 S. trabzonica ISTO 33403 (endemik) 1995 Rize
370 | S.triandra subsp. bornmuelleri ISTO 17913 1975 Agri
371 | S.triandra subsp. bornmuelleri ISTO 29664 1991 Bingol
372 | S.triandra subsp. bornmuelleri ISTO 28854 1950 Sivas
373 S. triandra subsp. triandra ISTO 5174 1966 Kars
374 S. triandra subsp. triandra ISTO 28856 * Hakkari
375 S. triandra subsp. triandra ISTO 9844 1966 Kars
376 S. triandra ISTO 26707 1978 Tunceli
377| S.triandra subsp. bornmuelleri ISTO 21139 1978 Antalya
378 S. triandra ISTO 28867 1966 Agn
379 S. triandra subsp. triandra ISTO 33631 2007 Tekirdag
380 S. triandra ISTO 29049 1955 Armenia
381 S. triandra ISTO 28990 1961 Armenia
382 S. viminalis ISTO 9584 1967 Erzurum
383 S. wilhelmsiana ISTO 5223 1966 Van
384 S. wilhelmsiana ISTO 9782 1966 Hakkari
385 S. viminalis ISTO 9852 1966 Agrn
386 S. viminalis ISTO 9851 1966 Agn
387 S. viminalis ISTO 5207 1966 Agrn
388 S. pentandroides AEF 7045 1983 Elaz1g
389 S. alba AEF 22633 2002 Ankara
390 S. alba AEF 22668 2001 Ankara
391 S. alba AEF 22690 2002 Ankara
392 S. alba AEF 22692 2002 Ankara
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393 S. alba AEF 22694 2002 Ankara
394 S. alba AEF 22632 2002 Ankara
395 S. alba AEF 22691 2002 Ankara
396 S. alba AEF 22467 2002 Ankara
397 S. alba AEF 22704 2001 Ankara
398 S. alba AEF 22672 2001 Ankara
399 S. alba AEF 22656 2001 Ankara
400 S. alba AEF 22733 2002 Ankara
401 S. alba AEF 22689 2002 Ankara
402 S. alba AEF 22698 2002 Ankara
403 S. alba AEF 22705 2001 Ankara
404 S. alba AEF 22732 2002 Ankara
405 S. alba AEF 22739 2001 Ankara
406 S. alba AEF 22695 2002 Ankara
407 S. alba AEF 22738 2001 Ankara
408 S. alba AEF 22673 2001 Ankara
409 S. alba AEF 22675 2001 Ankara
410 S. alba AEF 22674 2001 Ankara
411 S. alba AEF 22706 2001 Ankara
412 S. alba AEF 22671 2001 Ankara
413 S. alba AEF 22658 2001 Ankara
414 S. alba AEF 22669 2001 Ankara
415 S. alba AEF 22670 2001 Ankara
416 S. alba AEF 202 1945 Ankara
417 S. alba subsp. coerulea AEF 8298 * *

418 S. alba AEF 22697 2002 Ankara
419 S. alba AEF 22734 2001 Ankara
420 S. alba AEF 20911 * Ankara
421 S. alba AEF 19594 * Ankara
422 S. alba AEF 4316 1968 Ankara
423 S. alba AEF 4305 1968 Ankara
424 S. triandra AEF 22471 2002 Ankara
425 S. triandra subsp. triandra AEF 22545 2002 Ankara
426 S. triandra subsp. triandra AEF 22546 2002 Ankara
427 S. triandra subsp. triandra AEF 22547 2002 Ankara
428 S. triandra subsp. triandra AEF 22548 2002 Ankara
429 S. triandra subsp. triandra AEF 22490 2002 Ankara
430 S. triandra subsp. triandra AEF 22699 2002 Ankara
431 S. triandra subsp. triandra AEF 22544 2002 Ankara
432 S. triandra subsp. triandra AEF 22470 2002 Ankara
433 S. triandra subsp. triandra AEF 22468 2002 Ankara
434 S. triandra subsp. triandra AEF 22742 2002 Ankara
435 S. triandra subsp. triandra AEF 22469 2002 Ankara
436 S. triandra subsp. triandra AEF 22729 2002 Ankara
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437 S. triandra subsp. triandra AEF 22549 2002 Ankara
438 S. triandra subsp. triandra AEF 22702 * Ankara
439 S. triandra AEF 22475 2002 Ankara
440 S. triandra AEF 22474 2002 Ankara
441 S. triandra subsp. triandra AEF 22473 2002 Ankara
442 S. triandra subsp. triandra AEF 22700 2002 Ankara
443 S. triandra subsp. triandra AEF 22679 2002 Ankara
444 S. triandra subsp. triandra AEF 22678 2002 Ankara
445 S. triandra subsp. triandra AEF 22649 2002 Ankara
446 S. triandra subsp. triandra AEF 22730 2002 Ankara
447 S. triandra subsp. triandra AEF 22731 2002 Ankara
448 S. triandra subsp. triandra AEF 22491 2002 Ankara
449 S. triandra subsp. triandra AEF 22550 2002 Ankara
450 S. triandra subsp. triandra AEF 22701 2002 Ankara
451 S. triandra subsp. triandra AEF 22543 2002 Ankara
452 S. triandra subsp. triandra AEF 22542 2002 Ankara
453 S. triandra subsp. triandra AEF 22541 2002 Ankara
454 S. triandra subsp. triandra AEF 22480 2002 Ankara
455 S. triandra subsp. triandra AEF 22477 2002 Ankara
456 S. triandra subsp. triandra AEF 22478 2002 Ankara
457 S. acmophylla AEF 8289 1935 Gaziantep
458 S. excelsa AEF 22707 2001 Ankara
459 S. excelsa AEF 22708 2002 Ankara
460 S. excelsa AEF 22709 2002 Ankara
461 S. excelsa AEF 22710 2002 Ankara
462 S. excelsa AEF 22711 2002 Ankara
463 S. excelsa AEF 22712 2002 Ankara
464 S. excelsa AEF 22713 2002 Ankara
465 S. excelsa AEF 22637 2002 Ankara
466 S. excelsa AEF 22736 2001 Ankara
467 S. excelsa AEF 22666 2002 Ankara
468 S. excelsa AEF 22638 2002 Ankara
469 S. excelsa AEF 22714 2002 Ankara
470 S. excelsa AEF 22755 2002 Ankara
471 S. excelsa AEF 22757 2002 Ankara
472 S. excelsa AEF 22667 2002 Ankara
473 S. excelsa AEF 22665 2002 Ankara
474 S. excelsa AEF 22641 2002 Ankara
475 S. excelsa AEF 22639 2002 Ankara
476 S. excelsa AEF 22641 * Ankara
477 S. excelsa AEF 22751 2001 Ankara
478 S. excelsa AEF 22752 2001 Ankara
479 S. excelsa AEF 22753 2001 Ankara
480 S. excelsa AEF 22754 2001 Ankara
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481 S. excelsa AEF 16535 1987 Ankara
482 S. excelsa AEF 16535 1987 Ankara
483 S. excelsa AEF 7034 * Mus

484 S. fragilis AEF 22530 2002 Ankara
485 S. fragilis AEF 22532 2002 Ankara
486 S. fragilis AEF 22533 2002 Ankara
487 S. fragilis AEF 22541 * Ankara
488 S. fragilis AEF 25543 * Ankara
489 S. fragilis AEF 22680 * Ankara
490 S. fragilis AEF 22681 2002 Ankara
491 S. fragilis AEF 22538 2001 Ankara
492 S. fragilis AEF 22685 2002 Ankara
493 S. fragilis AEF 22535 2001 Ankara
494 S. fragilis AEF 22525 2002 Ankara
495 S. fragilis AEF 22528 2002 Ankara
496 S. fragilis AEF 22527 2002 Ankara
497 S. fragilis AEF 22529 2002 Ankara
498 S. fragilis AEF 22539 2001 Ankara
499 S. fragilis AEF 22728 2001 Ankara
500 S. fragilis AEF 22682 2002 Ankara
501 S. fragilis AEF 22644 2002 Ankara
502 S. fragilis AEF 22534 2001 Ankara
503 S. fragilis AEF 22537 2001 Ankara
504 S. fragilis AEF 22536 2001 Ankara
505 S. fragilis AEF 22727 2001 Ankara
506 S. fragilis AEF 22524 2002 Ankara
507 S. fragilis AEF 22531 2002 Ankara
508 S. fragilis AEF 22540 2001 Ankara
509 S. fragilis AEF 22684 2002 Ankara
510 S. fragilis AEF 22683 2002 Ankara
511 S. babylonica AEF 22721 2002 Ankara
512 S. babylonica AEF 22735 2002 Ankara
513 S. babylonica AEF 22716 2002 Ankara
514 S. babylonica AEF 22748 2002 Ankara
515 S. babylonica AEF 22718 2002 Ankara
516 S. babylonica AEF 22720 2002 Ankara
517 S. babylonica AEF 22750 2002 Ankara
518 S. babylonica AEF 22749 2002 Ankara
519 S. babylonica AEF 22740 2001 Ankara
520 S. babylonica AEF 22717 2002 Ankara
521 S. babylonica AEF 22737 2001 Ankara
522 S. babylonica AEF 22688 2001 Ankara
523 S. babylonica AEF 22635 2002 Ankara
524 S. babylonica AEF 22636 2002 Ankara
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525 S. babylonica AEF 22659 2001 Ankara
526 S. babylonica AEF 22660 2001 Ankara
527 S. babylonica AEF 22661 2001 Ankara
528 S. babylonica AEF 22662 2001 Ankara
529 S. babylonica AEF 22687 2001 Ankara
530 S. babylonica AEF 22719 2002 Ankara
531 S. babylonica AEF 22722 2002 Ankara
532 S. babylonica AEF 22746 2001 Ankara
533 S. babylonica AEF 22747 2001 Ankara
534 S. babylonica AEF 22686 2001 Ankara
535 S. cinerea AEF 8300 2001 Lebanon
536 S. cinerea AEF 8299 2001 Lebanon
537 S. pseudomedemii AEF 22566 2001 Ankara
538 S. pseudomedemii AEF 22509 2001 Ankara
539 S. pseudomedemii AEF 22647 2001 Ankara
540 S. pseudomedemii AEF 22495 2001 Ankara
541 S. caprea AEF 22556 2001 Ankara
542 S. pseudomedemii AEF 22512 2001 Ankara
543 S. pseudomedemii AEF 22511 2001 Ankara
544 S. pseudomedemii AEF 22505 2001 Ankara
545 S. pseudomedemii AEF 22494 2001 Ankara
546 S. pseudomedemii AEF 22501 2001 Ankara
547 S. pseudomedemii AEF 22502 2001 Ankara
548 S. pseudomedemii AEF 22507 2001 Ankara
549 S. pseudomedemii AEF 22513 2001 Ankara
550 S. pseudomedemii AEF 22723 2001 Ankara
551 S. pseudomedemii AEF 22510 2001 Ankara
552 S. pseudomedemii AEF 22634 2001 Ankara
553 S. pseudomedemii AEF 22726 2001 Ankara
554 S. pseudomedemii AEF 4258 2001 Kars

555 S. cinerea AEF 22488 2001 Ankara
556 S. cinerea AEF 22486 2001 Ankara
557 S. cinerea AEF 22522 2001 Ankara
558 S. cinerea AEF 22482 2001 Ankara
559 S. cinerea AEF 22842 2001 Ankara
560 S. cinerea AEF 22836 2001 Ankara
561 S. cinerea AEF 22833 2001 Ankara
562 S. cinerea AEF 22835 2001 Ankara
563 S. cinerea AEF 22839 2001 Ankara
564 S. cinerea AEF 22838 2001 Ankara
565 S. cinerea AEF 22834 2001 Ankara
566 S. cinerea AEF 22840 2001 Ankara
567 S. cinerea AEF 22841 2001 Ankara
568 S. cinerea AEF 22843 2001 Ankara
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569 S. amplexicaulis AEF 22589 2001 Ankara
570 S. amplexicaulis AEF 22590 2001 Ankara
571 S. amplexicaulis AEF 22577 2001 Ankara
572 S. amplexicaulis AEF 22574 2001 Ankara
573 S. amplexicaulis AEF 22596 2001 Ankara
574 S. amplexicaulis AEF 22593 2001 Ankara
575 S. amplexicaulis AEF 22594 2001 Ankara
576 S. amplexicaulis AEF 22598 2001 Ankara
577 S. amplexicaulis AEF 22582 2001 Ankara
578 S. amplexicaulis AEF 22605 2001 Ankara
579 S. amplexicaulis AEF 21708 2001 Ankara
580 S. amplexicaulis AEF 22630 2001 Ankara
581 S. amplexicaulis AEF 22628 2001 Ankara
582 S. amplexicaulis AEF 22591 2001 Ankara
583 S. amplexicaulis AEF 22592 2001 Ankara
584 S. amplexicaulis AEF 22601 2001 Ankara
585 S. amplexicaulis AEF 22603 2001 Ankara
586 S. amplexicaulis AEF 22604 2001 Ankara
587 S. amplexicaulis AEF 22606 2001 Ankara
588 S. amplexicaulis AEF 22624 2001 Ankara
589 S. amplexicaulis AEF 22615 2001 Ankara
590 S. amplexicaulis AEF 22616 2001 Ankara
591 S. amplexicaulis AEF 22619 2001 Ankara
592 S. amplexicaulis AEF 22620 2001 Ankara
593 S. amplexicaulis AEF 22585 2001 Ankara
594 S. amplexicaulis AEF 22586 2001 Ankara
595 S. amplexicaulis AEF 22587 2001 Ankara
596 S. amplexicaulis AEF 22623 2001 Ankara
597 S. amplexicaulis AEF 22625 2001 Ankara
598 S. amplexicaulis AEF 22626 2001 Ankara
599 S. amplexicaulis AEF 22744 2001 Ankara
600 S. amplexicaulis AEF 22613 2001 Ankara
601 S. amplexicaulis AEF 22677 2001 Ankara
602 S. amplexicaulis AEF 22584 2001 Ankara
603 S. amplexicaulis AEF 22567 2001 Ankara
604 S. amplexicaulis AEF 22569 2001 Ankara
605 S. amplexicaulis AEF 21703 2001 Ankara
606 S. amplexicaulis AEF 22572 2001 Ankara
607 S. amplexicaulis AEF 8284 2001 Ankara
608 S. amplexicaulis AEF 8287 2001 Ankara
609 S. acmophylla GAZI 3181 2009 Batman
610 S. acmophylla GAZI 3081 2009 Batman
611 S. acmophylla GAZI 3167 2009 Batman
612 S. acmophylla GAZI 3517 2009 Batman
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613 S. triandra GAZI 8343 1996 Izmir
614 S. triandra subsp. triandra GAZI 9391 2004 Artvin
615 S. triandra subsp. triandra GAZI 9919 1991 Artvin
616 | S.triandra subsp. bornmuelleri GAZI 3589 2009 Siirt
617 | S.triandra subsp. bornmuelleri GAZI 9571 2004 Erzurum
618 | S. triandra subsp. bornmuelleri GAZI 3583 2009 Batman
619 | S. triandra subsp. bornmuelleri GAZI 3581 2009 Batman
620 | S. triandra subsp. bornmuelleri GAZI 4131 1989 Ankara
621 S. pentadroides GAZI 7045 1997 Elazig
622 S. alba GAZI 8342 1996 [zmir
623 S.alba GAZI 5431 1990 Nevsehir
624 S. alba GAZI 8363 1991 Mugla
625 S. alba GAZI 46 1990 Kirikkale
626 S. alba GAZI 1623 1990 Ankara
627 S. alba GAZI 4019 1989 Ankara
628 S. alba GAZI 3580 2009 Batman
629 S. alba GAZI 1053 2011 Ankara
630 S.alba GAZI 8363 1991 Mugla
631 S.alba GAZI 4018 1989 Ankara
632 S. alba GAZI 1136 1987 Ankara
633 S. alba GAZI 7064 1997 Elazig
634 S. babylonica GAZI 1372 1990 Ankara
635 S. babylonica GAZI 701 1987 Malatya
636 S. caprea GAZI 2921 1984 Rize
637 S. caprea GAZI 3559 1989 Rize
638 S. caprea GAZI 6324 1984 Rize
639 S. caprea GAZI 9918 1991 Artvin
640 S. caprea GAZI 5518 1989 Rize
641 S. cinerea GAZI 1745 1986 *
642 S. caprea GAZI 6473 1997 Trabzon
643 S. caprea GAZI 1628 1990 Ankara
644 S. caprea GAZI 1109 1990 Bolu
645 S. caprea GAZI 298 1945 Ankara
646 S. cinerea GAZI EA1013 1989 Malatya
647 S. rizeensis GAZI 6891 (endemik) 1985 Rize
648 S. pseudomedemii GAZI 9548 2006 Erzincan
649 S. pseudomedemii GAZI 9671 1991 Bayburt
650 S. pseudomedemii GAZI 2065 1988 Bolu
651 S. pseudomedemii GAZI 9673 1991 Bayburt
652 S. elbursensis GAZI 43304 1988 Giimiishane
653 S. amplexicaulis GAZI 1439 2011 Ankara
654 | S. purpurea subsp. leucodermis GAZI 10391 (endemik) 2015 Mugla
655 | S. purpurea subsp. leucodermis GAZI 10640 (endemik) 1992 Denizli
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656 | S. purpurea subsp. leucodermis GAZI 10334 (endemik) 1994 Mugla
657 | S. purpurea subsp. leucodermis GAZI 10334 (endemik) 1991 Mugla
658 S. wilhelmsiana GAZI 9758 1991 Rize
659 S. wilhelmsiana GAZI 43303 1988 Giimiighane
660 S. persica GAZI 12902 1842 Iran
661 S. cantabrica GAZI 479322 1993 *
662 Salix sp. GAZI 7083 1983 Mus
663 Salix sp. GAZI 4739 1983 Artvin
664 Salix sp. GAZI 7033 1983 Mus
665 S. triandra subsp. triandra HUB 6353 1986 Kars
666 | S.triandra subsp. bornmuelleri HUB 363 1865 *
667 | S.triandra subsp. bornmuelleri HUB 9709 1987 Ankara
668 S. triandra subsp. triandra HUB 6445 1981 Artvin
669 | S.triandra subsp. bornmuelleri HUB 3429 1980 Tunceli
670 S. pentandra HUB 6436 1974 Isparta
671 S. pentandra HUB 6437 1990 Kahramanmarag
672 S. alba HUB 6362 1989 Ankara
673 S. alba HUB 11125 1989 Ankara
674 S. alba HUB 7931 1990 Gaziantep
675 S. alba HUB 6366 1983 Siirt
676 S.alba HUB 6356 1990 Sivas
677 S. alba HUB 6251 1999 Kayseri
678 S.alba HUB 2303 2003 Diizce
679 S.alba HUB 3630 1986 Kars
680 S.alba HUB 1751 2002 Diizce
681 S.alba HUB 1893 2002 Diizce
682 S.alba HUB 6359 1986 Kars
683 S. alba HUB 1477 2001 Diizce
684 S. alba HUB 6360 1990 Kirikkale
685 S. alba HUB 4330 2004 Artvin
686 S. alba HUB 6352 1986 Kars
687 S. alba HUB 6361 1989 Cankirt
688 S. alba HUB 6423 1991 Rize
689 S. alba x fragilis HUB 83-1904 1983 Germany
690 S. alba HUB 6363 1989 Bingol
691 S. alba HUB 6348 1981 Erzincan
692 S. alba HUB 6368 1985 Cankiri
693 S. alba HUB 6351 1993 Mugla
694 S. alba HUB None 2002 Ankara
695 S. alba HUB 6367 1987 Konya
696 S. alba HUB 6344 1985 Konya
697 S. alba HUB 6341 1984 Konya
698 S. alba HUB 6342 1983 Konya
699 S. alba HUB 6340 1985 Konya
700 S. alba HUB 6338 1989 Ankara
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701 S. alba HUB 6339 1974 Ankara
702 S. alba HUB 6343 1985 Konya
703 S. alba HUB 6337 1989 Bingol
704 S. alba HUB None 1994 Isparta
705 S. alba HUB 6369 1989 Cankirt
706 S. alba HUB None 2010 Kastamonu
707 S. alba HUB None 2008 Sivas
708 S. alba HUB 6347 1990 Tunceli
709 S. alba HUB 6365 1988 Ankara
710 S. alba HUB 6399 2009 Kastamonu
711 S. alba HUB 37364 1994 Kayseri
712 S. alba HUB 6355 1984 Ankara
713 S. alba HUB 6345 1977 Konya
714 S. alba HUB 6350 1989 Cankirt
715 S. alba HUB 6346 1984 Erzincan
716 S. alba HUB 16399 2009 Kastamonu
717 S. alba HUB 9174 1989 Ankara
718 S. fragilis HUB 6431 1985 Antalya
719 S. excelsa HUB 6432 1984 Tunceli
720 S. fragilis HUB 9529 2006 Erzincan
721 S. babylonica HUB 6377 1986 Kars
722 S. babylonica HUB 6376 1984 Ankara
723 S. babylonica HUB 1752 2002 Diizce
724 S. babylonica HUB 14785 2008 Sinop
725 S. babylonica HUB 6375 1990 Kahramanmarag
726 S. babylonica HUB 16493 2009 Kastamonu
727 S. babylonica HUB 16494 2009 Kastamonu
728 S. babylonica HUB 6374 1987 Malatya
729 S. rizeensis HUB 6442 (endemik) 1985 Rize
730 S. apoda HUB 6373 1987 Rize
731 S. caucasica HUB 3631 1986 Kars
732 S. caucasica HUB 6400 1984 Rize
733 S. caucasica HUB 6402 1986 Kars
734 | S. pedicellata subsp. pedicellata HUB 6435 1990 Erzincan
735 | S. pedicellata subsp. pedicellata HUB 6434 1990 Mersin
736 | S. pedicellata subsp. pedicellata HUB 6433 1990 Kahramanmaras
737 S. apendicalata HUB None 1994 *
738 S. caprea HUB 6383 1978 Ankara
739 S. caprea HUB 6394 1979 Tunceli
740 S. caprea HUB 6354 1982 Kars
741 S. caprea HUB 6385 1983 Artvin
742 S. caprea HUB 6398 1986 Kars
743 S. caprea HUB 6378 1991 Artvin
744 S. caprea HUB 4122 2004 Artvin
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745 S. caprea HUB None 2004 Georgia
746 S. caprea HUB 6388 1984 Rize
747 S. caprea HUB None 2003 Diizce
748 S. caprea HUB None 2003 Diizce
749 S. caprea HUB None 1981 Rize
750 S. caprea HUB None 1982 Trabzon
751 S. caprea HUB None 1984 Erzincan
752 S. caprea HUB None 1979 Tunceli
753 S. caprea HUB None 2008 Sivas
754 S. caprea HUB 6396 1989 Mersin
755 S. caprea HUB 6381 1978 Kahramanmaras
756 S. caprea HUB 6399 1987 Isparta
757 S. caprea HUB 6384 1985 Kars
758 S. caprea HUB None 2004 *
759 S. caprea HUB 6393 1972 Bitlis
760 S. caprea HUB 6391 1972 Bitlis
761 S. caprea HUB 6390 1995 Kars
762 S. caprea HUB 6392 1984 Kars
763 S. caprea HUB 6382 1972 Bitlis
764 S. caprea HUB None 1983 Germany
765 S. caprea HUB None * *
766 S. caprea HUB 6379 1989 Sakarya
767 S. caprea HUB None 2008 Sivas
768 S. caprea HUB None 2000 Austria
769 S. aegyptiaca HUB 6372 1986 Kars
770 S. aegyptiaca HUB 6370 1986 Kars
771 S. aegyptiaca HUB 6371 1990 Van
772 S. aegyptiaca HUB 6415 1972 Bitlis
773 S. cinerea HUB 6413 1970 Bolu
774 S. cinerea HUB 6403 1977 Bitlis
775 S. cinerea HUB 6405 1985 Konya
776 S. cinerea HUB 6417 1981 Kars
777 S. cinerea HUB 6414 1972 Bitlis
778 S. cinerea HUB 6416 1974 Ankara
779 S. cinerea HUB 6407 1977 Ankara
780 S. cinerea HUB 6406 1974 Ankara
781 S. cinerea HUB 6404 1984 Rize
782 S. cinerea HUB 6409 1974 Ankara
783 S. cinerea HUB 6408 1987 Ankara
784 S. cinerea HUB 6410 1972 Bitlis
785 S. cinerea HUB None 1995 Germany
786 S. cinerea HUB 6380 1985 Cankirl
787 S. cinerea HUB 6397 2008 Kars
788 S. cinerea HUB 6412 1977 Konya

176




P. ACAR: ANALYSIS OF SALICACEAE COLLECTIONS
DATA IN SOME HERBARIA OF TURKIYE

Table S1. Continued.
Cizelge Ek-1 Devami.

789 S. triandra subsp. triandra HUB 6438 1985 Kars
790 S. pseudomedemii HUB 6439 1981 Bayburt
791 S. pseuodepressa HUB 6440 1991 Bayburt
792 S. elaeagnos HUB 6425 1989 Cankirt
793 S. elaeagnos HUB 6421 1984 Cankiri
794 S. elaeagnos HUB 6422 1985 Cankiri
795 S. elaeagnos HUB 6424 1987 Cankiri
796 S. elaeagnos HUB None 2010 Kastamonu
797 S. elaeagnos HUB None 2008 Sinop
798 S. elbursensis HUB 6429 1985 Kars
799 S. elbursensis HUB 6426 1986 Kars
800 S. elbursensis HUB 6427 1991 Artvin
801 S. elbursensis HUB None 1988 Bayburt
802 S. elbursensis HUB 6430 1985 Kars
803 S. elbursensis HUB 6428 1985 Kars
804 | S. purpurea subsp. leucodermis HUB 6441 (endemik) 1997 Denizli
805 S. wilhelmsiana HUB 43303 1988 Bayburt
806 S. wilhelmsiana HUB 6446 1987 Erzurum
807 Salix sp. HUB 6449 * *
808 S. auritaxrepens HUB None * Germany
809 S. repens HUB None * Germany
810 S. rhaetica HUB None * *
811 S. aurita HUB None 1914 Germany
812 Salix sp. HUB 6451 * *
813 Salix sp. HUB 6452 * *
814 Salix sp. HUB 6448 * Kars
815 Salix sp. HUB 64450 * *
816 Salix sp. HUB None 1984 Ankara
817 S. amplexicaulis ISTE 19839 21.05.1971 Tekirdag
818 S. amplexicaulis ISTE 13494 13.07.1968 Tekirdag
819 S. amplexicaulis ISTE 2108 14.07.1947 Ankara
820 S. amplexicaulis ISTE 93983 25.05.1985 Sivas
821 S. babylonica ISTE 2105 18.04.1947 Ankara
822 S. babylonica ISTE 76813 12.06.1999 Bartin
823 S. babylonica ISTE 78216 12.09.1997 Hatay
824 S. caprea ISTE 89449 19.09.2003 Ardahan
825 S. caprea ISTE 89248 17.07.2004 Kars
826 S. caprea ISTE 57686 7.07.1986 Istanbul
827 S. caprea ISTE 14920 8.03.1969 Istanbul
828 S. caprea ISTE 21847 21.05.1980 Bolu
829 S. caprea ISTE 21355 2.04.1972 Bolu
830 S. caprea ISTE 2107 20.03.1905 Ankara
831 S. caprea ISTE 26969 27.05.1973 Balikesir
832 S. caprea ISTE 34523 18.04.1976 Konya
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833 S. caprea ISTE 42902 14.07.1979 Kars
834 S. caprea ISTE 15305 3.06.1969 Trabzon
835 S. alba ISTE 90466 25.05.2002 Erzincan
836 S. alba ISTE 6594 2.06.1905 Edirne
837 S. alba ISTE 13293 2.06.1905 Kirklareli
838 S. alba ISTE 17660 22.04.1970 Edirne
839 S. alba ISTE 17660 22.04.1970 Edirne
840 S. alba ISTE 10870 30.04.1967 Tekirdag
841 S. alba ISTE 16510 30.03.1970 Edirne
842 S. alba ISTE 10984 5.05.1967 Bitlis
843 S. alba ISTE 10984 5.05.1967 Bitlis
844 S. alba ISTE 2104 8.05.1966 Balikesir
845 S.alba ISTE 9198 8.05.1966 Ankara
846 S.alba ISTE 9070 6.05.1966 Samsun
847 S. alba subsp. alba ISTE 39827 21.05.1978 Amasya
848 S. alba ISTE 34739 28.04.1976 Afyon
849 S.alba ISTE 8887 4.05.1966 Ankara
850 S. alba ISTE 8887 4.05.1966 Ankara
851 S. alba ISTE 8887 4.05.1966 Ankara
852 S. alba ISTE 20159 8.06.1971 Elazig
853 S. alba ISTE 20159 8.06.1971 Elazig
854 S. alba ISTE 81010 5.06.2003 Kirklareli
855 S. alba ISTE 109949 20.06.2014 Balikesir
856 S. alba ISTE 64727 9.05.1992 Trabzon
857 S. alba ISTE 38824 29.05.1977 Balikesir
858 S. alba ISTE 38824 29.05.1977 Balikesir
859 S.alba ISTE 68773 16.06.1905 Mersin
860 S. alba ISTE 13231 12.11.1968 Kirikkale
861 S. alba ISTE 14027 27.11.1968 Edirne
862 S. alba ISTE 13494 13.12.1968 Tekirdag
863 S. alba ISTE 6256 28.05.1960 Izmir
864 S. alba ISTE 6251 17.03.1960 Izmir
865 S. alba ISTE 6554 19.05.1961 Edirmne
866 S. alba subsp. alba ISTE 39776 20.05.1978 Amasya
867 S. alba subsp. alba ISTE 39830 21.05.1978 Amasya
868 S. alba ISTE 2569 9.05.1954 Balikesir
869 S. alba ISTE 2103 * *
870 S. alba ISTE 17626 22.04.1970 Tekirdag
871 S. alba ISTE 28087 11.05.1974 Denizli
872 S. alba ISTE 38801 28.05.1977 Balikesir
873 S. alba ISTE 36084 30.09.1976 Konya
874 S. alba ISTE 18686 13.05.1970 Bolu
875 S. alba ISTE 83050 18.07.2004 Yalova
876 S. cinerea ISTE 89925 29.04.2004 Kayseri
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877 S. cinerea ISTE 38281 5.08.1977 Ankara
878 S. cinerea ISTE 19498 3.05.1971 Istanbul
879 S. cinerea ISTE 33671 28.07.1975 Bolu
880 S. cinerea ISTE 18682 13.05.1970 Bolu
881 S. cinerea ISTE 13935 26.06.1968 Kurklareli
882 S. cinerea ISTE 8590 9.02.1966 Istanbul
883 S. cinerea ISTE 10939 1.05.1967 Istanbul
884 S. cinerea ISTE 11496 13.06.1967 Istanbul
885 S. cinerea ISTE 15962 6.08.1969 Bolu
886 S. cinerea ISTE 2106 17.05.1947 Ankara
887 S. elaeagnos ISTE 52886 8.05.1984 Eskisehir
888 S. elaeagnos ISTE 18452 8.08.1970 Bolu
889 S. elaeagnos ISTE 18452 8.08.1970 Bolu
890 S. elbursensis ISTE 74813 11.06.1988 Bayburt
891 S. fragilis ISTE 18680 13.05.1970 Bolu
892 S. fragilis ISTE 20670 20.07.1971 Tekirdag
893 S. fragilis ISTE 32561 4.07.1975 Konya
894 S. fragilis ISTE 2632 15.04.1954 Balikesir
895 S. fragilis ISTE 83861 19.04.2006 Malatya
896 S. myrsinifolia ISTE 74659 15.06.1997 Kastamonu
897 S. retusa ISTE 56636 4.07.1947 Switzerland
898 S. reticulata ISTE 56635 4.07.1947 Switzerland
899 S. pentandra ISTE 90898 26.03.2008 Giimiigshane
900 S. pseuodepressa ISTE 90477 26.05.2002 Erzincan
901 S. viminalis ISTE 2109 17.05.1947 Ankara
902 S. wilhelmsiana ISTE 90476 26.05.2002 Erzincan
903 Salix sp. ISTE 54321 13.06.1984 Van
904 Salix sp. ISTE 54323 13.06.1984 Van
905 Salix sp. ISTE 41578 7.05.1978 Amasya
906 Salix sp. ISTE 90370 24.05.2005 Kahramanmaras
907 Salix sp. ISTE 93984 25.05.1985 Sivas
908 Salix sp. ISTE None * *

909 Salix sp. ISTE 57850 1.06.1987 Bolu
910 Salix sp. ISTE 55858 21.08.1985 Agn
911 Salix sp. ISTE 89244 29.10.2004 Erzurum
912 Salix sp. ISTE 89243 29.10.2004 Erzurum
913 Salix sp. ISTE 89989 26.05.2004 Kayseri
914 Salix sp. ISTE 900003 26.05.2004 Kayseri
915 Salix sp. ISTE 16507 30.03.1970 Edirne
916 Salix sp. ISTE 13609 15.07.1968 Edirne
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Table S2 The list of studied herbarium sheets of Populus taxa in the six biggest herbaria of Tiirkiye.
Cizelge EK-2 Tiirkiye'nin en biiyiik alti herbaryumunda incelenen Populus taksonlarinin listesi

No Species Herbarium Code Herbarium Voucher Number Date Location
1 Poplulus alba ISTO 33624 20.08.2021 Tekirdag
2 P. alba ISTO 2295 1962 Kastamonu
3 P. alba ISTO 31925 1987 Ankara
4 P. alba ISTO 31381 1992 Balikesir
5 P. alba ISTO 29650 1986 Zonguldak
6 P. alba ISTO 29644 1986 Zonguldak
7 P. angulata ISTO 24003 1950 *

8 P. x canescens ISTO 5234 1966 Van
9 P. x canescens ISTO 9846 1966 Mus

10 P. x canescens ISTO 9848 1966 Hakkari
11 P. x canescens ISTO 5030 1966 Mus
12 P. x canescens ISTO 29648 1986 Kirklareli
13 P. x canescens ISTO 31379 1992 Tekirdag
14 P. euphratica ISTO 17915 1975 Mersin
15 P. euphratica ISTO 4139 1995 Mersin
16 P. euphratica ISTO 28878 1966 Mardin
17 P. euphratica ISTO 12603 1966 Mardin
18 P. euphratica ISTO 9783 1966 Hakkari
19 P. nigra subsp. nigra ISTO 33625 2007 Kirklareli
20 P. nigra ISTO 25881 1981 Sivas
21 P. nigra ISTO 31700 1991 Bingol
22 P. nigra subsp. caudina ISTO 31701 1991 Bingol
23 P. nigra ISTO 20934 1978 Artvin
24 P. nigra ISTO 5745 1966 Erzincan
25 P. tremula ISTO 38098 2017 Cankirt
26 P. tremula ISTO 34981 2006 Bartin
27 P. tremula ISTO 17253 1974 Erzincan
28 P. tremula ISTO 9840 1966 Kars
29 P. tremula ISTO 31380 1991 Mugla
30 P. trichocarpa ISTO 24006 1950 *

31 P. trichocarpa ISTO 24005 1950 *

32 P. usbekistanica ISTO 31704 1991 Bingol
33 P. euphratica ANK 7 1944 Mersin
34 P. euphratica ANK 1179 1979 Mersin
35 P. euphratica ANK 1179 1956 Mersin
36 P. euphratica ANK 7 1935 Mersin
37 P. euphratica ANK 7 1954 Mersin
38 P. alba ANK 14239 1933 Antalya
39 P. alba ANK 257 1937 Bitlis
40 P. alba ANK 4761 1977 Mersin
41 P. alba ANK 235 1945 Ankara
42 P. alba ANK 4313 1938 Ankara
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43 P. alba ANK 4125 1945 Bursa
44 P. alba ANK 6794 1945 Corum
45 P. alba ANK None 1956 Ankara
46 P. alba ANK 5245 1935 Bursa
47 P. alba ANK None 1980 Ankara
48 P. alba ANK None 1954 Bartin
49 P. tremula ANK 120 1974 Nevsehir
50 P. tremula ANK 2078 1956 Istanbul
51 P. tremula ANK 1066 1977 Konya
52 P. tremula ANK 23508 2001 Bitlis
53 P. tremula ANK 3945 1974 Kayseri
54 P. tremula ANK 579 1976 Erzurum
55 P. tremula ANK 5522 1977 Erzurum
56 P. tremula ANK 3706 2001 Istanbul
57 P. tremula ANK 14239 1973 Antalya
58 P. tremula ANK 5323 1945 Erzurum
59 P. tremula ANK 13445 1981 *
60 P. tremula ANK 3706 * Istanbul
61 P. tremula ANK 526 1956 Aksaray
62 P. tremula ANK None 1977 Ankara
63 P. tremula ANK 684 1980 Kastamonu
64 P. tremula ANK 1964 1956 Zonguldak
65 P. tremula ANK 257 1981 Bitlis
66 P. tremula ANK 1114 1977 Artvin
67 P. tremula ANK 579 1979 Erzurum
68 P. tremula ANK None 1939 Rize
69 P. tremula ANK 3458 1973 Kastamonu
70 P. tremula ANK 33 1969 Yozgat
71 P. tremula ANK None 1948 Kastamonu
72 P. tremula ANK 110 1927 Ankara
73 P. tremula ANK 8417 1941 Ankara
74 P. tremula ANK None 1976 Ankara
75 P. tremula ANK None 1944 Kayseri
76 P. tremula ANK None 1944 Kocaeli
77 P. tremula ANK 53 1944 Kayseri
78 P. tremula ANK None 1944 Bolu
79 P. tremula ANK 8 1942 Adana
80 P. tremula ANK None 1944 Bursa
81 P. tremula ANK None 1942 Osmaniye
82 P. tremula ANK 2515 1975 Eskisehir
83 P. nigra ANK 7 1944 Mersin
84 P. nigra ANK 43 1976 Afyon
85 P. nigra ANK None 1981 Ankara
86 P. nigra ANK None * Ankara
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Cizelge EK-2 Devami.
87 P. nigra ANK 331 1981 Kastamonu
88 P. euphratica AEF 8215 * Mersin
89 P. alba AEF None * *
90 P. alba AEF 16534 * Ankara
91 P. tremula AEF 8290 * Istanbul
92 P. tremula AEF 5047 * Cankirt
93 P. nigra AEF 11 * Ankara
94 P. tremula AEF 19092 * Trabzon
95 P. tremula AEF 14331 * Kars
96 P. tremula AEF 14327 * Kars
97 P. tremula AEF 4152 * Hatay
98 P. tremula AEF 9717 * Giimiishane
99 P. tremula AEF 12841 * Bitlis
100 P. euphratica GAZI 8511 2001 Gaziantep
101 P. euphratica GAZI 8511 2001 Gaziantep
102 P. euphratica GAZI 3605 2009 Batman
103 P. euphratica GAZI 3586 2009 Siirt
104 P. euphratica GAZI 7122 1994 Mersin
105 P. alba GAZI 5972 1992 Sakarya
106 P. alba GAZI 9405 1994 Ankara
107 P. alba GAZI 7860 1997 Bingol
108 P. tremula GAZI 301 1945 *
109 P. tremula GAZI 1347 1992 Cankiri
110 P. tremula GAZI 3843 1996 Antalya
111 P. tremula GAZI 30172 1945 *
112 P. tremula GAZI 1347 1992 Cankirt
113 P. tremula GAZI 1347 1992 Cankiri
114 P. tremula GAZI 5415 1989 Nevsehir
115 P. tremula GAZI 1137 1989 Ankara
116 P. tremula GAZI 4696 1990 Nevsehir
117 P. tremula GAZI 1514 2010 Ankara
118 P. tremula GAZI 2417 1983 Konya
119 P. nigra subsp. nigra GAZI 1704 1990 Ankara
120 P. nigra subsp. nigra GAZI 1135 1986 Ankara
121 P. nigra subsp. nigra GAZI 10469 1993 Mugla
122 P. nigra subsp. nigra GAZI 1500 1991 Cankirt
123 P. nigra subsp. nigra GAZI 21990 1990 Kirikkale
124 P. nigra GAZI 595 1945 Ankara
125 P. x canadensis GAZI 10467 1992 Mugla
126 P. x canadensis GAZI 10467 1992 Mugla
127 P. x canadensis GAZI 4721 1990 Nevsehir
128 P. x canadensis GAZI 4722 1990 Nevsehir
129 P. euphratica HUB None 2001 Siirt
130 P. euphratica HUB None 2001 Siirt
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131 P. euphratica HUB 24704 1994 Mersin
132 P. alba HUB None * *
133 P. alba HUB 6291 1987 Ankara
134 P. alba HUB 6293 1990 Kirikkale
135 P. alba HUB None 2001 Istanbul
136 P. alba HUB None 1999 Austria
137 P. alba HUB None 1995 Isparta
138 P. alba HUB None 2001 Istanbul
139 P. alba HUB None 2001 Diizce
140 P. alba HUB None 2002 Diizce
141 P. alba HUB None 1994 Isparta
142 P. alba HUB None 1995 Isparta
143 P. alba HUB 37965 1994 Kayseri
144 P. alba HUB 6294 1989 Ankara
145 P. alba HUB 6292 1983 Denizli
146 P. tremula HUB 6321 1981 Kars
147 P. tremula HUB 6322 1980 Tunceli
148 P. tremula HUB 6323 1981 Kars
149 P. tremula HUB 6326 1986 Kars
150 P. tremula HUB None 2001 Istanbul
151 P. tremula HUB 6324 1973 Ankara
152 P. tremula HUB 6325 1973 Bitlis
153 P. tremula HUB 6327 1976 Kars
154 P. tremula HUB None 1983 Germany
155 P. tremula HUB 6334 1983 Cankirt
156 P. tremula HUB 6333 1985 Cankirt
157 P. tremula HUB None 2004 Artvin
158 P. tremula HUB 6332 1972 Bitlis
159 P. tremula HUB 6331 1967 Kars
160 P. tremula HUB 6330 1984 Konya
161 P. tremula HUB 6329 1981 Rize
162 P. tremula HUB 6328 1986 Kars
163 P. tremula HUB 6316 1988 Tunceli
164 P. tremula HUB None 2008 Sinop
165 P. tremula HUB 6336 1989 Denizli
166 P. tremula HUB None 2007 Sivas
167 P. tremula HUB None 2001 Diizce
168 P. tremula HUB 6335 1989 Cankiri
169 P. tremula HUB 6318 1990 Kirikkale
170 P. tremula HUB 6319 1990 Bitlis
171 P. tremula HUB 6320 1980 Tunceli
172 P. nigra subsp. caudina HUB 6297 1989 Antalya
173 P. nigra subsp. nigra HUB 6298 1983 Mugla
174 P. nigra subsp. nigra HUB 6301 1985 Cankiri
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175 P. nigra subsp. nigra HUB None 2002 Ankara
176 P. nigra subsp. nigra HUB 6305 1981 Erzincan
177 P. nigra subsp. nigra HUB 6309 1989 Isparta
178 P. nigra subsp. nigra HUB 6311 1986 Kars
179 P. nigra subsp. nigra HUB 6304 1982 Kars
180 P. nigra subsp. nigra HUB 6306 1990 Kirikkale
181 P. nigra subsp. nigra HUB 6307 1989 Ankara
182 P. nigra subsp. nigra HUB 6308 1989 Artvin
183 P. nigra subsp. nigra HUB 6310 1980 Erzincan
184 P. nigra subsp. nigra HUB 6312 1986 Kars
185 P. nigra subsp. nigra HUB 6313 1986 Kars
186 P. nigra subsp. nigra HUB 6314 1980 Tunceli
187 P. nigra HUB 6315 1980 Tunceli
188 P. nigra HUB None 2004 Georgia
189 P. nigra subsp. nigra HUB None 2006 Erzincan
190 P. nigra subsp. nigra HUB None 2004 Artvin
191 P. nigra subsp. nigra HUB 6299 1984 Ankara
192 P. nigra subsp. nigra HUB 6300 1989 Cankiri
193 P. nigra subsp. nigra HUB 6302 1989 Cankiri
194 P. nigra subsp. nigra HUB 6303 1989 Cankir
195 P. x canadensis HUB 6296 1993 Mugla
196 P. x canadensis HUB 6295 1984 Balikesir
197 P. balsemifera HUB 99-30 1999 Austria
198 P. balsemifera HUB None 1999 Austria
199 P. canescens HUB None 2002 Diizce
200 Populus sp. HUB None 1971 Azerhaijan
201 Populus sp. ISTE 17646 22.04.1970 Tekirdag
202 Populus sp. ISTE 50740 12.06.1983 Istanbul
203 Populus sp. ISTE 55567 5.06.1985 Van
204 Populus sp. ISTE 89245 29.10.2004 Erzurum
205 P. nigra subsp. nigra ISTE 39347 10.05.1978 Balikesir
206 P. nigra ISTE 6590 19.05.1961 Edirne
207 P. pyramidalis ISTE 2101 * Ankara
208 P. nigra ISTE 74727 23.08.1997 Bartin
209 P. tremula ISTE 76926 14.08.1999 Bartin
210 P. tremula ISTE 90751 7.06.2003 Erzincan
211 P. tremula ISTE 62987 16.06.1991 Sivas
212 P. tremula ISTE 13934 26.06.1968 Kirklareli
213 P. tremula ISTE 5513 19.07.1959 Kirklareli
214 P. tremula ISTE 24481 9.05.1973 Kirklareli
215 P. tremula ISTE 21419 18.04.1972 istanbul
216 P. tremula ISTE 4154 21.05.1952 istanbul
217 P. tremula ISTE 992386 25.07.2009 Kirklareli
218 P. tremula ISTE 92347 25.07.2009 Kirklareli
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Cizelge EK-2 Devami.

219 P. tremula ISTE 92324 25.07.2009 Kirklareli
220 P. tremula ISTE 76931 26.09.1999 Bartin
221 P. tremula ISTE 80683 13.07.2002 Istanbul
222 P. tremula ISTE 2102 9.06.1945 Ankara
223 P. tremula ISTE 36099 30.08.1976 Konya
224 P. tremula ISTE 25696 10.06.1973 Denizli
225 P. tremula ISTE 25696 10.06.1973 Denizli
226 P. tremula ISTE 60949 5.08.1989 Bitlis
227 P. tremula ISTE 40589 13.07.1978 Mugla
228 P. usbekistanica ISTE 38807 22.05.1977 Balikesir
229 P. usbekistanica ISTE 28055 10.05.1974 Denizli
230 P. ushekistanica ISTE 32560 4.07.1975 Konya
231 P. alba ISTE 46999 13.07.1981 Edirne
232 P. alba ISTE 6556 19.05.1961 Edirne
233 P. alba ISTE 12230 29.10.1967 Istanbul
234 P. alba ISTE 2099 27.09.1947 Kayseri
235 P. x canadensis ISTE 8338 1965 Istanbul
236 P. x canadensis ISTE 8338 1965 Istanbul
237 P. x canadensis ISTE 14004 27.06.1968 Edirne
238 P. x canadensis ISTE 16513 30.03.1970 Edirne
239 P. x canadensis ISTE 2100 31.05.1905 Ankara
240 P. euphratica ISTE 37829 24.06.1977 Sanlurfa
241 P. euphratica ISTE 27015 30.05.1973 Siirt
242 P. euphratica ISTE 27015 30.05.1973 Siirt

* No available data.
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