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Arastirma Makalesi/Research Article

Geleneksel Gida Uriinlerini Satin Alma Davramslar1 ve Tutumlari:
Mersin ili Ornegi

Sinan Duru'* Arzu Secer?

IT.C. Ticaret Bakanlig1, Giiney Anadolu Bélge Miidiirliigii, Mersin, Tiirkiye
2Cukurova Universitesi, Ziraat Fakiiltesi, Tarim Ekonomisi Béliimii, Adana, Tiirkiye
(*Sorumlu yazar e-mail: s.duru85@hotmail.com)

DOI: 10.17097/ataunizfd.407116
Gelis Tarihi (Received Date): 16.03.2018 Kabul Tarihi (Accepted Date): 02.11.2018

OZ: Tiirkiye’nin sahip oldugu cografi konum, iklim yapis: ve kiiltiirel miras nedenleriyle geleneksel gidalar 6nemli bir yere
sahiptir. Bu ¢aligma, Mersin ili merkezinde geleneksel gida triinlerinde tiiketicilerin satin alma davranislarini ve tutumlarini
ortaya koymak amaciyla yapilmisgtir. Aragtirmanin ana materyalini tiiketicilerle yiiz yiize goriismeler sonucu elde edilen birincil
veriler olusturmaktadir. Anket sonucu elde edilen veriler frekans, oran ve ortalamalar hesaplanarak sunulmustur. Arastirma
bulgularina gore tiiketiciler geleneksel gida ile yoresel gidanin ayni olmadigim diisiinmektedir. Tiketiciler geleneksel gida
riinlerini genellikle marketlerden satin almakta ve en ¢ok siit tirtinlerini tercih etmektedir. Tiiketicilerin satin alma davranigini en
cok etkileyen unsurlar ise son kullanma tarihi, triinlerin saglikli ve kaliteli olmasidir. Ankete katilanlarin %63.50’si paketlenmis
gelencksel iirtinler icin ek bir bedel ddeyeceklerini, bu kisilerin %40.16’s1 ise {riin fiyatmin sadece %1-5’i kadar ek bedel
6demeyi kabul edeceklerini ifade etmislerdir.

Anahtar Kelimeler: Geleneksel Gida, Tiiketici Tercihleri, Tutum, Mersin, Tiirkiye
Consumer's Purchase Behaviour and Attitudes In Traditional Food Products: Mersin Province

ABSTRACT: Turkey’s has geographical position for reasons of climate structure and cultural heritage traditional foods has an
important place. This study was carried out in Mersin Province to reveal consumers purchasing behaviors and attitudes towards
traditional food products. The main material of the study is the primary data obtained by face to face interwievs with consumers.
The data was analysied by calculating frequencies, ratios and averages. Consumers usually buy traditional food products from
grocery stores and mostly prefer milk products. The most important factors affecting the purchasing behavior of the consumers
are the expiration date, healthy and quality. %63.50 of survey participants explained that they would pay an additional price for
packaged traditional foods, %40.16 of these participants said that would accept only an extra cost for %1-5 of the product price.

Keywords: Traditional Food, Consumer Preferences, Attitude, Mersin, Turkey

GIiRIS

Beslenme toplum agisindan 6nemli bir unsur
olup toplumsal beslenme, tarimin tilke ekonomisine
sagladigi 6nemli katkilarindan biridir. Tirkiye’de
tarimsal tretim cesitliligi, iklim yapisi, cografi
konum ve kiiltiirel miras geleneksel gidalarin
cesitliligini artirmaktadir. Ancak niifusun artmasiyla
gida rlinlerine olan talep artmakta ve gida
iretiminde teknoloji 6n plana g¢ikmaktadir. Gida
iretiminde teknolojik gelismeyle birlikte iiretimde
gida katki maddeleri kullanimi artigiyla geleneksel
yontemlerle iretilen gida sayis1 azalmaktadir.
Tiketicilerin geleneksel gidalarin daha saglikli ve
dogal oldugu algisinin artisiyla bu gidalara talebin
giin gegtikge arttig1 ifade edilmektedir.

Geleneksel gidalar, literatiirde ¢esitli sekillerde
tanimlanmaktadir. Schneider ve Ceritoglu (2010)
geleneksel gidayr cografi acidan bir bolgeye veya
yoreye oOzgii, kalitesini bdlge veya yorenin dogal
kosullar1 veya bilgi, deneyim ve geleneklerinden
alarak Ttretiminde bdlgenin hammadde ve {iretim
girdilerini kullanarak iretilen triinler olarak ifade
etmektedir. Balogh et al., (2016) bu gidalan
gastronomik mirasa gore Ozel bir yontemle
hazirlanmis, duyusal miilkiyeti belli bir iilke, bolge
veya vyerel alanla iliskilendirilmis triin olarak

tanimlamaktadir. Cumhur’a (2017) gore geleneksel
gidalar 6zel kutlama veya dénemle iligkilendirilen ve
strekli tiiketilen, gastronomik mirasin bir pargasi
olup nesilden nesile aktarilan gidalar olup
manipulasyon  olmaksizin  dretilerek  duyusal
Ozellikleriyle diger gidalardan ayrilan, belirli bir alan,
bolge veya iilke ile iligkilendirilen kendine has
griinler olarak tanimlanmaktadir. Diinya Gida ve
Tarim Orgiitii tarafindan kabul edilen tanima gore ise
“geleneksel gida, kendine oOzgli oOzelligi veya
oOzellikleri olan, benzer kategorideki {iriinlerden
birincil iriinlerin hammaddeleri veya geleneksel
bilesim veya iretim metoduyla kolayca ayrilan
gidalardir” (Weichselbaum et al., 2009).

Tirkiye’de geleneksel gidalarla ilgili mevzuat
5996 sayili Veteriner Hizmetleri, Bitki Saghgi, Gida
ve Yem Kanunu kapsaminda Tirk Gida Kodeksi
yonetmeligiyle ortaya koyulmustur. Tirk Gida
Kodeksi yonetmeliginde geleneksel gida,
“Geleneksel hammaddeler kullanilarak iiretilen veya
gelencksel bir bilesim ya da gelencksel bir iiretim
bi¢imi ile tanimlanan veya dogrudan geleneksel bir
iretim bigimine dayanmamakla birlikte, boyle bir
iiretim tarzimi yansitan iglemlerden gegirilmis olmasi
nedeniyle aynmi kategorideki benzer {iriinlerden agik¢a
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ayrilabilen  iiriin tanimlanmaktadir
(Anonim, 2011).

Son yillarda diinyada ve Tiirkiye’de geleneksel
gida tiketim egilimde artis gozlenmektedir
(Onurlubas ve Tagdan, 2017). Tiiketiciler, bu tiriinleri
mikrobiyolojik tehlikelere karsi tamamen giivenli
olmalarinin yani sira az iglem gormis olmalari,
koruyucu madde igermemeleri, yiiksek besin
icerigine sahip ve duyusal olarak degerli iriinler
olmalar1 nedenleriyle talep etmektedir (Banterle and
Gellynck, 2008). Bir iilkede kiiltir ve gelenek
zenginligi tiiketicinin arzu ettigi giivenli giday1 daha
az islenmis ve az katki maddesi igerecek sekilde elde
etmesine olanak saglar (Kusat, 2012). Tirkiye’de de
bu iriinlerin {iretimi sirasinda kullanimi yasaklanan
gida katkt maddeleri “Tirk Gida Kodeksi Gida
Katkilar1 Maddeleri  Yonetmeligi” kapsaminda
belirlenmistir. Bu yonetmelik kapsaminda fermante
sucuk, 1s1l islem gormiis sucuk, pastirma, doner,
kanatli doner, kofte, pekmez, ¢ig kofte ile mezeler ve
pide-bazlama gibi geleneksel gidalarda yasaklanan
katki maddeleri ayrintili  olarak  belirtilmigtir
(Anonim, 2013).

Tiiketicilerin geleneksel gidalarin diger gidalara
gore daha saglikli oldugu algist geleneksel gidalara
yonelik tiiketim tercihini artirmaktadir. Tiketicilerin
bu tutumu geleneksel gidalarin ticari olarak
pazarlanmasinin  6nemini artirmustir.  Geleneksel
gidalarin ticari degerinin artmasi geleneksel gidalarla
ilgili yasal diizenleme getirilme zorunlulugu
gerektirmig, bu amagla 1995 yilinda 555 sayili
“Cografi Isaretlerin Korunmasi Hakkinda Kanun
Hiitkmiinde Kararname” yiiriirlige girmistir (Anonim,
1995).  Geleneksel gidalara  yonelik  yasal
diizenlemeler ve tiiketici bilinci artmasi geleneksel
gida satin alma davranig ve tutumuna yonelik
calismalar1 zorunlu hale getirmistir (Kadanali ve
Dagdemir, 2016).

Literatlirde uluslararast diizeyde geleneksel
gidalarda tiiketicilerin tercihlerini, tutumlarimi ve
satin alma davranislarini ortaya koymaya yonelik ¢ok
sayida c¢aligma bulunmaktadir (Balogh et al., 2016;
Espejel et al., 2007; Almli et al., 2011; Cerjak et al,,
2014). Tirkiye’de de bu konuyla ilgili yapilan
caligmalar mevcuttur. Schneider ve Ceritoglu (2010)
Istanbul ilinde yaptiklar1 ¢alisma sonucunda, yoresel
irin  imajim “Urtin ~ Ozellikleri ve  kalite”,
“markalama” ve “davramgsal” olarak ti¢ boyutun
ortaya ¢ikardigini, ayrica tiiketici satin alma davranisi
ve yiiksek fiyat 6deme egilimi arasinda anlamli iliski
oldugunu belirlemislerdir. Oraman vd. (2011)
Tekirdag ilinde yaptiklar1 calismada, tiiketicilerin
yogurt, pekmez ve eriste gibi geleneksel iiriinlerin
tercihinde lezzet, gida giivenligi ve tazelik gibi
faktorlerin yam sira fiyatin da 6nemli diizeyde ve
pozitif etkili olduguna deginmislerdir. Tasdan vd.
(2014) Ankara ilinde geleneksel gidalarda tiiketici
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seklinde

algisint ve tercihlerini 6lgmek amaciyla “Dogrusal
Olmayan Kanonik Korelasyon”  yodnteminden
yararlanarak tiiketicileri demografik ozelliklere gore
3’e aywrmis, 45 yas ve iizeri kirsalla iligkisi olan
tikketici grubunun geleneksel gida tiiketiminde daha
bilingli oldugunu belirlemistir. Karakas ve Toniik
(2016) geleneksel gidalarin 6-12 yas arasindaki okul
yasindaki cocuklarin ¢ocuk meniilerinde, okul
kantinlerinde = ve  6grenci  yemekhanelerinde
bulunmasinin  saglikli  bir beslenme aliskanlig
saglayacagi ve geleneksel gidalarin tiiketimini
artiracagl Uzerinde durmustur. Bagaran (2016)
Trabzon ilinde geleneksel gidalarin tiiketiciler
acisindan tarih, kiiltlir, miras, yoresel, 6zgiin, dogal
ve saglik gibi anlamlara geldigini ancak degerinin
yeterince anlagilamadigint ve bu degerin ortaya
¢ikarilmasi i¢in daha ¢ok g¢aba sarfedilmesi
gerektigini belirtmiglerdir. Kadanali ve Dagdemir
(2016) Erzurum ilinde tiiketicilerin yoresel iiriin satin
alma istekliligini demografik ve davranigsal olarak
incelemis ve kalite, fiyat ve tazelie yonelik
beklentilerin markalasma yoluyla olabilecegini tespit
etmiglerdir. Onurlubas ve Tagdan (2017) Tiirkiye nin
7 cografi bolgesinin en bilyiik illerinde geleneksel
iriin  tiketimini  etkileyen faktorleri arastirmus,
geleneksel gida algisinin reklam ile gelistigini ve
gelir, Dbesleyicilik ve aile bireylerin tiiketici
aliskanlhiginin etkisi gibi faktorlerin geleneksel gida
tiiketimine olumlu etkisi oldugunu saptamislardir.
Yapilan literatiir ¢alismasi sonucunda Mersin
ilinde geleneksel gidalarda tiiketicilerin tercihlerini
ve satin alma davraniglarini etkileyen unsurlari ortaya
koyan bir ¢aligmaya rastlanmamustir. Bu ¢alismanin
amaci, Mersin ilinde geleneksel gida iiriinlerinde
tikketicilerin tercihlerinin (satin alinan drinler, satin
alma yeri, satin alma siklig1 vb), tutumlarinin ve satin

alma davramisin1  etkileyen unsurlarin  ortaya
koyulmasidir.

MATERYAL VE METOT

Materyal

Aragtirmanin  ana materyalini  Mersin ili

merkezinde (Akdeniz, Toroslar, Yenisehir, Mezitli ve
merkeze yakin olan Erdemli ilgelerinde) tiiketicilerle
yapilan anketler sonucu elde edilen birincil veriler
olusturmaktadir.  Ankete  katilan tiiketicilerin,
anakitleyi yeterince temsil edebilmesi i¢in farkli yas,
egitim, meslek ve gelir gruplarindan segilmesine
Ozen gosterilmistir.

Caligmada kullanilan anket formu bu konuyla
ile ilgili yapilmig Onceki g¢aligmalar incelenerek ve
uzman goriisii alinarak hazirlanmistir (Onurlubas ve
Tagdan, 2017; Oraman vd., 2011; Tasdan vd., 2014;
Bagaran, 2016; Kadanali ve Dagdemir, 2016; Kog
vd., 2012). Anket formu 3 bolimden olusmaktadir.
Birinci boliimde tiiketicilerin  sosyo-demografik
Ozelliklerini (yas, egitim, cinsiyet, meslek, aile



biiytikliigii vb); ikinci boliimde tiiketici tercihlerini
(satin aliman driinler, satin alma sikligi, satin alma
nedenleri vb.); tgiincii bolimde ise tiiketicilerin
geleneksel gidalara yonelik tutumlarini ve satin alma
davraniglarini etkileyen unsurlari ortaya koymaya
yonelik sorular sorulmustur. Anketler 2016 yilinin
Kasim ve Aralik aylar1 arasinda yapilmustir.

Metot

Caligmanin  ana  Kitlesini  Mersin ilinin
merkezinde ve merkeze yakin oldugu igin ¢alisma
kapsamina alinan Erdemli ilgesinde ikamet eden 18
yasin lizerinde 881.038 kisi olusturmaktadir
(Anonim, 2016). Arastirmaya konu olacak 6rneklem
hacmi “Anakiitle Oranlarina Dayali Basit Tesadiifi
Olasiik Orneklemesi” yontemiyle hesaplanmgtir
(Malhotra, 2004).

n= (2)>.(p*q)

d2

Formiilde; n: Ornek biiyiikliigii

z: 1.96 (%95 giiven diizeyine karsilik gelen
standart z-degeri),

p: Anakiitle oram (6rnek biiytkliigiintin yiiksek
olmast i¢in 0.50 alinmustir)

q: Olaymm gerceklesmeme olasiligt (6rnek
biiyiikliigiiniin en yiiksek degeri saglamasi igin 0.5
alimmugtir)

d: Orneklem hata oram (Caligmada + %5 olarak
kabul edilmistir)

n= (1.96)* (0.5%0.5) =384
0.05

Ornek biiyiikliigii %95 giiven araliginda ve %35
orneklem hata pay1 ile 384 olarak hesaplanmustir.
Tiiketicilerin %39.10’u Yenisehir, %27.60’1 Mezitli,
%20.10’u Akdeniz, %10.20°si Toroslar ve %3.10’u
Erdemli ilgesinde ikamet etmektedir (Cizelge 1).

Alan caligmast sonucu elde edilen veriler
frekans, oran ve ortalamalar hesaplanarak
sunulmustur.

S. Duru, A. Seger

Cizelge 1. Ankete Katilan tiiketicilerin ikamet ettigi
ilgelere gore dagilimi

Tkametgah n %
Yenigehir 150 39.10
Mezitli 106 27.60
Akdeniz 77 20.10
Toroslar 39 10.20
Erdemli 12 3.10
Toplam 384 100
BULGULAR VE TARTISMA

Tiiketicilerin sosyo-demografik ozellikleri

Ankete katilan tliketicilerin sosyo-demografik
Ozellikleri Cizelge 2’de verilmistir. Ankete katilan
tiiketicilerin %52.90°1 kadin, %36.20°si 40-54 yaslar
arasinda ve %48.70°1 iiniversite mezunudur.
Tiketicilerin =~ %59.80’i memur ve isgilerden
olusmakta olup hane halki biyiikligi ortalama
3.53’diir. Goriisiilen kisilerin ortalama aylik geliri
1818.00 TL iken gida harcamasi ise 524.00 TL’dir.

Tiiketicilerin geleneksel gidalarla ilgili bilgi

diizeyleri ve tiiketim tercihleri

Geleneksel iiriin ve yoresel iiriin ifadeleri birgok
kaynakta ayni anlamda kullanilmaktadir. Ancak,
geleneksel iiriinden farkli olarak yoresel firiinler,
“degisik bolgelerimizde iiretilen ve iretildigi yoreye
has tat, aroma ve bilesim gibi 6zelliklere sahip olan
driinler” olarak tanimlanmaktadir (Tan, 2009).
Bununla beraber, Tiirk Patent ve Marka Kurumunca
belli bir yoreye ait bazi iriinlerin gelenekselligi
tescillenmeye baslanmis ve bdylece yoresel iriinler
geleneksel {irlin 6zelligi tasimaya baslamistir. Bu
bakimdan geleneksel iiriinler ve yoresel {irlinler
kavramlarinin igige gectigi sOylenebilir. Arastirma
alaninda tiiketicilerin %24.00°1 geleneksel iiriin ile
yoresel iriiniin ayn1 oldugunu, %64.00’1 bu
kavramlarin farkl {irlin gruplarimi tanimladigini ifade
etmistir. Ankete katilanlarin %12.00’mnin ise bu
konuyla ilgili fikri bulunmamaktadir.
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Cizelge 2. Tiiketicilerin sosyo-demografik 6zelliklerine gore dagilimi

Cinsiyet n % Medeni Durum n %
Erkek 181 47.10 Evli 228 59.40
Kadin 203 52.90 Bekar 156 40.60
Toplam 384 100.00 Toplam 384 100.00
Yas n % Aile Biiyiikliigii n %
18-25 54 14.10 1 52 13.50
26-39 126 32.80 2 60 15.60
40-54 139 36.20 3 76 19.80
55 ve stii 65 16.90 4 ve Ustl 196 51.10
Toplam 384 100.00 Toplam 384 100.00
Ortalama 41.28 Ortalama 3.53
Egitim Durumu n % Gelir (TL/ay) n %
Okur-yazar 24 6.20 <1404* 46 11.98
Tlkokul 46 12.00 1404-2999 167 43.49
Ortaokul 44 11.50 3000-4499 118 30.73
Lise 83 21.60 4500 + 53 13.80
Yiksekokul 19 4.90 Toplam 384 100.00
Lisans 106 27.60 Ortalama 1818.00
Lisanstistii 62 16.20 Gida Harcamasi (TL/ay) n %
Toplam 384 100.00 <499 120 31.25
Meslek n % 500-999 149 38.80
Memur 127 42.20 1000-1499 70 18.23
Isci 53 17.60 1500 + 45 11.72
Ozel Sektor 88 29.20 Toplam 384 100.00
Emekli 33 11.00 Ortalama 524.00
Toplam** 301 100.00 Me“i“’d‘zgﬁ")“et Stresi 20.00

*

Asgari Ucret Miktar1 Esas Alinmstir.

** Gelir getirici faaliyet olmadigi i¢in evhamimlart (48 kisi) ve Ogrenciler (35 kisi) degerlendirmeye

almmamustir.

Tiiketicilerin, geleneksel iiriin  kavraminm
duyduklarinda akillarina gelen firiinler belirli iiriin
gruplarinda yogunlasmamasina ragmen en sik ifade
edilen iriinler yogurt, peynir ve salca gibi evde
hazirlanabilen {iriinler olmustur. Bu iiriinler sirasiyla
yogurt (%9.80), peynir (%8.00), salga (%4.70) ve
pastirma (%4.40)’dir (Cizelge 3). Oraman vd. (2011)
lezzetli, giivenilir gida ve taze olmasi agisindan
geleneksel gida olarak evde yapilabilen yogurt, eriste
ve pekmezin 6nemli rol oynadigini belirtmislerdir.

Ankete katilan tiiketicilerin %46.10’u bazen,
%27.10’u sik sik, %6.50°si her zaman, %:20.40’1
nadiren geleneksel gida satin  almayr tercih
etmektedir. Tiketicilerin %28.90°1 geleneksel gida
satin almada ilk tercihinin marketler oldugunu
belirtmistir (Cizelge 4). Tasdan vd. (2014) benzer bir
calismada tiiketicilerin en Onemli gida satin alma
yerini market olarak belirlemistir. Marketlerin
geleneksel {riinler igin ayri raf ve stand olusturmalari
tilketicilerin geleneksel gida satin almada market
tercihini artirmaktadir.



Cizelge 3. Tiiketicilerin geleneksel gidalara 6rnek olarak séyledikleri iiriinler

S. Duru, A. Seger

Urlinler n %
Yogurt 42 9.80
Peynir 34 8.00
Salca 20 4.70
Pastirma 19 4.40
Yoresel iiriinler 18 4.20
Tarhana 17 4.00
Sucuk 15 3.50
Siit 14 3.30
Pekmez 13 3.10
Regel 12 2.80
Kayisi 11 2.60
Lokum 10 2.30
Tursu 10 2.30
Diger 192 45.00
Toplam 427* 100.00

*Birden fazla cevap verilmistir.

Cizelge 4. Tiiketicilerin geleneksel gidalari temin etme yerleri tercih siralamasi

Temin Sekli 1.Tercih 2.Tercih 3.Tercih

Marketler 02 2}3%;0 1;.720 8?110
Kendim Yapiyorum 090 13? .%0 6?:350 8?110
Memleketimden Temin Ediyorum O/no 1;_%0 1:_210 15?_%30
Semt Pazarlari 090 1:_:3,0 22_5;0 12?0
Tanidiklar Vasitasiyla 090 13 _170 2;3 _Eio 15; ,%0
Uretici ! = > 7

% 10.90 14.80 22.40
Tanidiklar Vasitasiyla 090 13 _170 2;3 _Eio 15; ,%0
Cevap Vermeyen 02 0,(())0 3%120 6?;330

Tiiketicilerin geleneksel gidalar1 satin alma
yerlerini tercih nedenlerini oncelik sirasina goére
degerlendirmeleri  istenmistir.  Bu  durumda,
tiketicilerin, %34.10°u giivenilir olmasi, %19.80’i
aligkanlik, %18.80’1 iriin ozelliginin istedigi gibi
olmasi, %11.20’si biitgeme uygun olmasi, %9.60°1
satin aldigim yerin evime yakin olmasi, %6.50’si ise

satin aldig1 kiginin tanidik olmasinin temin yeri
tercihinin  Oncelikli nedeni olarak belirtmigtir
(Cizelge 5). Bunun yaninda tercih nedenleri
ortalamasi hesaplanmis olup, ortalamasi en diisiik
cikan satin aldifim yerin evime yakin olmasi ve
giivenilir olmasi Oncelikle tercih edilen unsurlar
olarak siralanabilir.
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Cizelge 5. Tiiketicilerin geleneksel gidalar1 temin etmede 6ncelikli tercih nedenleri

Temin Sekli 1.Tercih 2.Tercih 3.Tercih

Satin Aldigim Yerin Evime Yakin Olmast 090 93670 1; i 6 7230
W n 131 107 59

Giivenilir Olmast % 34.10 28.91 15.40
n 76 29 50

Abskanhk % 19.80 783 13.00

Uriin Ozelliklerinin Istedigim Gibi Olmasi 090 1; 280 23%2 1220
. n 43 57 69

Biitgeme Uygun Olmasi % 11.20 1541 18.00

Satin Aldigim Kisinin Tanidik Olmasi 090 62;30 1 f 25 2: %O

Tiiketicilerin en ¢ok satin aldiklar1 geleneksel soyledikleri iriinler (yogurt, peynir, salga ve

gidalar siit driinleri (%65.00), hayvansal iir{inler
(%12.30), konserve iiriinleri (%8.60), kuru gidalar
(%7.80) ve unlu mamullerdir (%6.00) (Cizelge 6).
Bu kisilerin en fazla satin aldiklar1 iriinler
(geleneksel iriinlerin siit, hayvansal ve konserve
riinleri) ile geleneksel gidalara Ornek olarak

pastirma) birbirine benzemekte olup, bu sorulara

verilen cevaplar
Kadanali ve Dagdemir’

birbirini

dogrular
de (2016) benzer bir

niteliktedir.

calismada tiiketicilerin (3%4’iiniin) en fazla satin aldig1

iiriiniin peynir oldugunu belirlemistir.

Cizelge 6. Tiiketicilerin en ¢ok tercih ettigi geleneksel gidalar

Temin Sekli 1.Tercih 2.Tercih 3.Tercih
Siit Uriinleri (peynir, yogurt) 090 6%1.130 1;; 0 8???0
Hayvansal Uriinler (sucuk, pastirma vb.) 090 1;2 0 2%)15 0 > in
Uniu Mamuller B 6?(:)30 9:.%20 12.%0
Konserve Uriinleri (Regel, Sebze ) 090 8:.3);)0 1:‘?%0 > fgo
Kuru Gidalar (Kayis, Incir, Biber) 090 7:.%20 259.730 217(.)50

Tiiketiciler gida ve gelencksel gidalar1 tercih

sekillerine iliskin ilgili bilgiler Cizelge 7’de
verilmistir. Ankete katilan tiiketicilerin yarisindan
fazlast  (%54.40)  geleneksel  gidalart  evde

yapabildigini, %75.30°u ise 6zel giinlerde geleneksel

Cizelge 7. Tiiketicilerin geleneksel gidalari tercih sekilleri

gida tiiketiminin arttifin1 belirtmiglerdir. Aktas ve
Yilmaz (2012) Mersin ilinde yaptigi ¢aligmada
ozellikle Ramazan aymda geleneksel iiriin olan pide,
hurma gibi geleneksel iiriinlere olan talebin arttigini

saptamistir.

Evet Hayir Toplam
- n 209 175 384
?
Geleneksel gidalar1 evde yapabiliyor musunuz® % 5440 75 60 100
. n 289 95 384
Ozel giinlerde geleneksel gida tiiketiminiz artiyor mu? % 75 30 24,60 100




Tiiketicilerin geleneksel gidalara karsi

tutumlan

Tiiketicilerin  geleneksel gidalara  yonelik
tutumlarmi ortaya koymak amacryla, tiiketicilere 8
onermeden olusan bir Likert 6l¢egi sunulmus ve
onermelere  katilma  diizeyleri  belirlenmistir.
Tiiketiciler, biiylik oranda geleneksel gidalarin diger

S. Duru, A. Seger

gidalara gore daha dogal (ort:4.26), daha lezzetli
(ort:4.14), daha saglikli (ort:4.11) ve daha giivenilir
(ort:3.91) oldugunu disiinmektedir. Bu kisiler aym
zamanda geleneksel gidalarin daha diisiik kalorili
(ort:3.00) ve daha ucuz (ort:2:84) oldugu goriislerine
ise daha az oranda katilmislardir (Cizelge 8).

Cizelge 8. Tiiketicilerin geleneksel gidalara yonelik tutumlari

Unsurlar 1* 2 3 4 5 Toplam | Ortalama

< n 18 6 37 122 201 384
Geleneksel gidalar daha dogaldir % 270 | 160 | 960 | 3180 | 5230 100 4.26
Geleneksel gidalar daha lezzetlidir on/o 3150 3150 15 %0 322;30 4%17;0 igg 4.14
Geleneksel gidalar daha sagliklidir on/o 41260 3150 1; %\__)0 2;1;0 4157::'0 igg 411
Geleneksel gidalar daha giivenilirdir on/o 31(;10 5230 2:? ?20 3122860 315350 igg 3.91
Geleneksel gidalar daha hijyeniktir on/o 4130 1 f L:__’O 311250 2;0:?0 2?? 170 igg 3.54
Geleneksel gidalar daha kolay temin n 40 67 145 69 63 384 313
edilir % 10.40 | 17.40 | 37.80 | 18.00 | 16.40 100 '
Geleneksel gidalar daha diisiik n 62 74 109 77 62 384 3.00
kalorilidir % 16.10 | 19.30 | 28.40 | 20.10 | 16.10 100 '

n 60 97 117 63 47 384

Geleneksel gidalar daha ucuzdur % 1560 | 25.30 | 3050 | 16.40 | 12.20 100 2.84

*(1: Kesinlikle katilmiyorum, 2: Katilmiyorum, 3. Fikrim yok, 4: Katiliyorum, 5: Kesinlikle katiliyorum)

Gida iiriinlerin paketlenmesinin amact koruyucu
olmasi, bilgi vermesi, satis1 artirma, dikkat ¢ekme,
yenilik firsati ve tiiketici gonencidir (Oriicli ve
Tavsanct  2001). AB’ye uyum  ¢alismalar
kapsaminda geleneksel iiriinlerin  paketlenmesi
gerekliligi vurgulanmaktadir. Bu kapsamda sektdrde
bir takim iyilestirmelerin yasanmasi ve tiiketicilerin
bu yeni diizenlemelere uyum  saglanmasi
beklenmektedir. Arastirma alaninda tiiketicilere
geleneksel gidalar satin alirken paketli gidalara daha
fazla fiyat oOdemeye razi olup olmadiklar
sorulmustur. Tiketicilerin  %63.50’si  geleneksel
gidalart paketli olarak satin alirken daha fazla fiyat
O0demeyi kabul edebilecegini, geriye kalan %36.50’si
(n=140) boyle bir durumda ek bir bedel 6demeyi
kabul etmedigini ifade etmistir. Geleneksel gida satin
alirken daha fazla fiyat Odemeye razi1 olan
tilketicilerin  %40.16’s1  %1-5 daha fazla fiyat
O6demeye razi olurken, %31 ve iizeri fiyat vermeye
raz1 olanlarin orani %6.56 olmustur (Cizelge 9).
Ayrica  tiiketicilerin  %68.20°si  ise  gelirinin
artmasiyla geleneksel gida tiikketiminin artacagini
belirtmistir.

Cizelge 9. Tiiketicilerin paketli tirtin almak i¢in ek
olarak 6demeyi kabul ettikleri fiyatlar

Ek Odeme n %
%1-5 98 40.16
%6-10 74 30.33
%11-15 33 13.52
%16-20 9 3.69
%21-25 9 3.69
%26-30 5 2.05
%31 ve tlizeri 16 6.56
Toplam 244 100

Tiiketicilerin geleneksel

satin alma davranislar:

Tiiketicilerin geleneksel gidalart satin alimlarini
etkileyen unsurlar Cizelge 10’da verilmigtir. Elde
edilen sonuglara gore tiiketicilerin yarisindan fazlasi
kalite, tat ve aroma, gida giivenligi, saglikli olmasi,
koruyucu madde igermeme ve son kullanma tarihinin
geleneksel gidalar1 satin almada etkili oldugunu ifade
etmistir. Bunun yam sira fiyat, ambalaj, promosyon,
irlinlin biiyiikliigli ve iiretim yerinin tiiketici tercihini
etkileyen o©nemli unsurlar degildir. Tiketicilerin
geleneksel gidalari satin almada en ¢ok etkileyen
unsurlarin ise son kullanma tarihi (%67.70), saglikli
olmasi (%63.80) ve koruyucu madde igermemenin
(%56.20) en ¢ok etkili oldugunu belirtmislerdir.

gida iiriinlerinde
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Cizelge 10. Tiiketicilerin geleneksel gidalar1 satin alimlarini etkileyen unsurlar (gida ile ilgili)

Unsurlar 1* 2 3 4 5 Toplam Orrrggla
— n 8 9 26 81 260 384
Son Kullanma Tarihi % | 2.10 2.30 6.80 2110 | 67.70 | 10000 | *°
) n 8 5 25 101 245 384
Saglikl Olmast % | 2.10 1.30 6.50 2630 | 6380 | 10000 | *8
) n 7 6 28 147 196 384
Kalite % | 1.80 1.60 730 3830 | 51,00 | 10000 | *%
— n | 1 8 30 129 206 384
Gida Giivenligi % | 2.90 2.10 7.80 3360 | 5360 | 10000 | 433
n 8 7 39 135 195 384
Tatve Aroma % | 2.10 180 | 1020 | 3520 | 5080 | 10000 | *°¢
Koruyucu Madde n 10 16 52 90 216 384 4.97
icermeme % | 2.60 420 | 1350 | 2340 | 5620 | 100.00 :
. n | 13 22 59 128 162 384
Besin Degeri % | 3.40 570 | 1540 | 3330 | 4220 | 10000 | *+0°
" n | 18 20 59 158 129 384
Saticinin Bilinir Olmasi % 270 520 15.40 2110 33.60 100 3.94
) n | 15 27 94 149 99 384
Kolay Temin Etme % | 3.90 700 | 2450 | 3880 | 2580 | 100 3.75
N n | 23 38 79 128 116 384
Uretici Firma % | 6.00 9.90 20.60 33.30 30.20 | 100.00 3.72
. n | 30 38 99 111 106 384
Etiket Bilgileri % | 7.80 990 | 2580 | 2890 | 27.60 | 10000 | °°°
- n | 20 48 113 125 78 384
Tavsiye Edilme % | 520 | 1250 | 2940 | 3250 | 2030 | 100 3.50
. n | 56 31 99 111 87 384
Uretim Yeri % | 1460 | 810 | 2580 | 2890 | 22.70 | 10000 | %7
) n | 45 54 98 9% 91 384
Ambalaj % | 1.70 | 1410 | 2550 | 2500 | 2370 | 10000 | °>%°
ot n | 44 57 104 108 71 384 297
y % | 1150 | 14.80 | 27.10 2810 | 1850 | 100.00 :
- n | 47 64 115 102 56 384
Uriin Meraki % | 1220 | 1670 | 2990 | 2660 | 1460 | 100 3.15
Diger Tiiketicilerin n 71 88 82 84 59 384
Taleplerinin Fazla % | 1850 | 2290 | 2130 | 2190 | 1540 | 100 2.93
Olmast
oromosvon n | 78 53 84 93 76 384 200
y % | 2030 | 1380 | 290 | 2420 | 19.80 | 100.00 :
o n | 94 45 9% 72 77 384
Uriiniin Bilyukligi % | 2450 | 1.70 | 2500 | 1880 | 2010 | 10000 | 28
n | 93 93 82 75 42 384
Reklam % | 2420 | 2420 | 21.40 1950 | 10.70 100 2.68

*(1: Etkisiz, 2: Biraz Etkili, 3. Orta Derece Etkili, 4: Olduk¢a Etkili, 5: Cok Etkili)

SONUC

Tiirkiye’de tarimsal iretim ¢esitliligi, iklim
yapisi, cografi konum ve kiiltiirel miras geleneksel
gidalarin  ¢esitliligini artirmaktadir.  Tiiketicilerin
geleneksel gidalarin daha saglikli ve dogal oldugu
algisinin artisiyla bu gidalara talebin giin gectikge
arttigi ifade edilmektedir. Bu ¢alismada, Mersin
ilinde geleneksel gida firiinlerinde tiiketicilerin

8

tercihleri, tutumlar1i ve satin alma davranisin
etkileyen unsurlar ortaya konulmustur.

Ankete katilan tiiketicilerin yarisindan fazlasi
kadin olup, tiiketicilerin yaris1 tiniversite mezunudur.
Tiiketicilerin yaridan fazlasi sabit gelirli olup, aylik
gelirlerinin %29’unu gida harcamasina ayirmaktadir.
Tiketicilerin ¢ogunlugu geleneksel gida ile yoresel
gidalarin farkli driinleri ifade ettigini diistinmekte



olup 6rnek olarak yogurt, peynir ve salga gibi evde
yapilabilen iriinleri sdylemektedir. Tiiketicilerin
yarisindan  fazlasi  geleneksel gidalar1  evde
yapabildigini, bununla beraber yariya yakim
geleneksel triin satin alma sikliginin ise bazen
oldugunu belirtmistir.

Tiketiciler, geleneksel gidalari cogunlukla
marketlerden satin aldigini ve satin alma yer
tercihinde oncelikli neden olarak giivenilir olmas1 ve
satin aldig1 yerin evine yakin olmasi gerektigini
belirtmiglerdir. Bu durum satin alman yerinin
seciminde,  denetlenebilir  olmasindan  dolay1
marketlerin diger satis birimleriyle
karsilagtirildiginda daha giivenilir olmasinin 6nemli
oldugunu ortaya koymaktadir. Ayrica, marketlerin
geleneksel gidalar igin raf ve stand ayirmalar
geleneksel gidalarin bir sektor haline geldiginin
gostergesi oldugu sdylenebilir.

Tiiketicilerin en ¢ok tercih ettikleri geleneksel
gidalar peynir, yogurt gibi siit {iriinleri olmustur. Ozel
giinlerde geleneksel gida tiiketiminin arttigi, ayrica
gelirin artmasiyla geleneksel gida tiiketiminin de
artacagint  belirtmislerdir. Bu artis  oraninin
tiketicilerin ~ egitim  diizeyi arttikca azaldig
gozlenmistir. Tiketiciler, geleneksel gidalari satin
almada en ¢ok etkileyen Ozelligin ve geleneksel
gidada en oOnemli unsurun son kullanma tarihi
oldugunu belirtmislerdir. Bunun yaninda geleneksel
gidanin saglikli olmasi, kalite ve gida giivenligi de
onemli unsurlar olup, promosyon, iiriiniin bilytikligi
ve reklam geleneksel gidalari satin almada en az
etkili olan unsurlar olmustur.

Geleneksel gidalarin dogal, lezzetli ve saglikli
oldugu fikri 6n plana ¢ikms olup, geleneksel
gidalarin daha diigiik kalorili ve daha ucuz oldugu
fikrine en az oranda katilmislardir. Tiiketicilerin
yarisindan fazlasi paketli iiriin almak i¢in daha fazla
fiyat 6demeye razi olurken, bu kisilerin ¢ogunlugu ek
bedel olarak fiyatin %5’ine kadar 6demeyi kabul
etmistir.
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ABSTRACT: Sufficient knowledge of genetic variation and germplasm classification is necessary to select suitable parents for
breeding purposes. Effective and repeatable tissue culture method is a prerequisite for genetic engineering of pea genotypes (Pisum
arvense L.). In this study, genetic diversity of forty-two pea genotypes (Pisum arvense L.) was evaluated based on callus induction
capacity, embryogenic callus production and plant regeneration ability. Significant variation was observed among genotypes based on
tissue culture parameters. The results of ANOVA indicated significant (P<0.01) differences among genotypes for traits callus
induction, embryogenic callus, responded embryogenic callus, number of somatic embryos, responded somatic embryogenesis,
regeneration efficiency and number of regenerated plantlet. Cluster analysis based on the tissue culture traits classified the genotypes
into four groups. The highest genetic distance was observed between Subatan and Ovagevirme-3 genotypes. The relationships among
parameters related to tissue culture were investigated by principle component analysis (PCA). The PCAL and PCA2 axes accounted
80.43% of total variation, mainly distinguish the indices in different groups.

Key words: Cluster analysis, Genetic diversity, PCA, Pea

Bezelye (Pisum arvense L.) Genotiplerinin Doku Kiiltiirii Ozelliklerine Gore Genetik Cesitliliginin
Belirlenmesi

OZ: Islah amaglarina uygun ebevenyleri segmek igin gen kaynaklari ve mevcut genetik gesitlilik hakkinda yeterli bilgiye sahip olmak
gereklidir. Etkin ve tekrarlanabilir doku kiiltiirii sistemi bezelye genetik miihendisligi i¢in 6n kosullardan biridir. Bu ¢aliymada, 42
bezelye (Pisum arvense L.) genotipinin genetik ¢esitliligi kallus olusum kapasitesi, embriyogenik kallus olusumu ve bitki rejenerasyon
yetenegine gore degerlendirilmistir. statistik analiz sonuglarina gore; genotipler arasinda, kallus olusumu, embriyogenik kallus, cevap
veren embriyojenik kallus, somatik embriyogenesis sayisi, cevap veren somatik embriyogenez, rejenerasyon etkinligi ve rejenere
bitkicik sayis1 ozellikleri bakimindan 6nemli (P<0.01) farkhiliklar gozlenmistir. Doku kiiltiirii ozellikleri dikkate alinarak yapilan
kiimeleme analizine gére genotipler 4 gruba ayrilmistir. En yiiksek genetik uzaklik Subatan ve Ovagevirme-3 genotipleri arasinda
gorilmusgtiir. Test edilen doku kiiltiirii parametreleri arasindaki iliskiler temel bilesenler analizi tespit edilmis ve iki bilesenin (PCA1
ve PCA2) toplam varyasyonun %80.43’liik kismini agikladig1 gozlenmistir. Kallus olusum kabiliyetinde gozlenen yiiksek varyasyon,

1slah programlarinda ebeveynlerin seciminde etkin olarak kullanilabilecegi sonucuna ulagilmstir.

Anahtar Kelimeler: Kiimeleme analizi, Genetik gesitlilik, PCA, Bezelye

INTRODUCTION

Legumes are important crops worldwide, and they
have major impacts on agriculture, environment,
animal and human nutrition (Graham and Vance,
2003). Plant cell and tissue culture is one of the most
significant potential tools to improve plants by
application of in vitro selection and recovering useful
genetic variants. Plant cell culture has provided an
alternative to obtain greater genetic variability
relatively quickly without sophisticated technology
(Larkin and Scowcroft, 1981; Shu and Lagoda, 2007).
Genetic diversity of plants defines their potential for
improved efficiency and hence their use for breeding,
which eventually may result in enhanced crop
production. Plant uniformity, which can be resulted by
the use of modern plant breeding techniques, can
produce plants, which are more efficient by means of
different goals including enhanced resistance under

stress, however more research must be performed to
indicate the most optimized methods that can be used
for the production of efficient plants (Khodadadi et al.,
2011).

One of the important approaches to plant breeding
is hybridization and subsequent selection. Parents’
choice is the first step in plant breeding program
through hybridization. In order to benefit transgressive
segregation, genetic distance between parents is
necessary (Joshi et al., 2004). The higher genetic
distance between parents, the higher heterosis in
progeny can be observed (Joshi and Dhawan, 1966;
Anand and Murrty, 1968). It has been proposed that the
differences for studied traits across regions were
significantly (P=0.01) different and resulted in nine
classes discriminated by geographical regions
(Benadeki, 1992).
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Estimation of genetic distance is one of
appropriate tools for parental selection in plant
hybridization programs. Appropriate selection of the
parents is essential for crossing to enhance the genetic
recombination for potential yield increase (Islam,
2004). Principal components analysis can be
considered as a multivariate powerful technique for
data reduction that removes interrelationships among
components and effective in finding structures of data
sets, genotypes grouping and estimation of genetic
diversity of breeding materials (Zeinalzadeh-Tabrizi et
al., 2011). Determination of genetic diversity is a first
step for plant breeding and hence production of more
valuable plant varieties under different conditions. The
main objective of this study is to screen the pea
genotypes based on plant tissue culture traits and
capture the potential genetic diversity among pea
genotypes by using cluster analysis and cluster
analysis-PCA-based methods. The results of present
study will be used in selection of appropriate parents
for breeding program based at Ataturk University.

MATERIAL AND METHOD

Plant material

Forty-two peas (Pisum arvense L.) genotypes
collected from different locations of the Eastern
Anatolia Region were used as the plant material in the
experiments. The ecotypes were named with the
location names in where they were collected. Seeds
were surface-sterilized in 70% (v/v) ethanol for 5 min,
rinsed twice with sterile distilled water, incubated
further in  commercial bleach (5% sodium
hypochlorite) with a two drops of Tween for 35 min,
and rinsed twice in sterile distilled water. Sterilized
seeds were placed on MS medium without hormone for
germination.

Callus initiation

The root explant from 5-days old in vitro grown
seedlings were cultured on Murashige and Skoog (MS)
medium supplemented with 20 mg/L sucrose, 2 g/L
phytagel, 1.95 g/L MES and 0.5 mg/l picloram for
callus induction for 4 weeks (Bencheikh and Gallais,
1996). Media was adjusted to pH 5.8 with 1 N NaOH.
Media solutions containing basal salts and solidifying
agent were autoclaved at 121 °C for 15 min for
sterilization. Vitamins and plant growth regulators
were filter-sterilized. Explants were cultured at 25 °C.
The callus induction was determined after four weeks.

Embryogenic callus formation and plant

regeneration

For the formation and maturation of embryogenic
calli, root explants were cultured to an MS medium to
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MS medium containing 0.05 mg/l NAA and 0.017 mg/I
each of BA, kinetin and TDZ (Lazzeri et al., 1987), 2
mg/l phytagel, 20 g/l sucrose at 25+1°C 16: 8 days:
night photoperiod for 45 days. The embryogenic callus
by the number of explants percentage, responded
embryogenic callus by the number of explants
percentage, number of somatic embryogenesis,
responded somatic embryogenesis, regeneration
efficiency and number of regenerated plantlet were
determined after four weeks.

Rooting

Plantlets transferred to rooted medium containing
MS medium with 0.2 mg/l NAA, 2 mg/l phytagel, 20
g/l sucrose at 25+1°C 16: 8 days: night photoperiod for
45 days.

Statistical analysis

This study was carried out in complete
randomized experimental design with 4 replicates.
Analysis of variance (ANOVA) was performed using
the general linear model (GLM) procedure in SPSS
version 20 (SPSS. Chicago, USA). Each petri dish was
considered as an experimental unit and 15 root explant
were cultured in each petri dish. Means treatments was
compared using Fisher’s Duncan test. Cluster analysis
based on ward's method using squared Euclidian
distance (Kumar et al., 2009) and identification the
cutting point using discriminate analysis were
performed using the statistical software SPSS version
20 (SPSS. Chicago, USA) program. PCA was also
performed using SPSS version 20 software.

Results

Plant tissue culture

Analysis of variance showed that there were
significant differences among 42 genotype based on
callus induction, embryogenic callus by the number of
explants percentage, responded embryogenic callus by
the number of explants percentage, number of somatic
embryogenesis, responded somatic embryogenesis,
regeneration efficiency and number of regenerated
plantlet (P<0.05) (Table 1). Genotype in tissue culture
was critical factor which determining the efficiency
and the characteristics of callus. Callus appeared two
weeks after culture initiation and in following weeks’
different callus types were formed. Based on mean
values of CI for among genotypes, the highest mean
Cl% was observed the Camligatak-2. Degirmencik-1,
Gorele-1, Incili-2 and Oburcak genotypes (100.00%)
whereas the lowest mean Cl% was observed in the
Selamverdi genotype (43.75%) (Table 1).
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Table 1:  Callus induction (CI), mean embryogenic callus by the number of explants percentage (ECNEP), mean responded
embryogenic callus by the number of explants percentage (RECNEQ), mean number of somatic embryo (NSE), mean
responded somatic embryo by the number of explants percentage (RSE) and mean regeneration efficiency (RE) and
mean Regenerated plant number (NRP) of peas (Pisum arvense L.).

Genotype Cl ECNEP RECNEP NSE RSE RE NRP
% % % (number) (number) (number) | (number)
Ardahan 90.62 a-e 67.18 e-j 60.93e-k | 4000cf | 3650b-d | 0.00b 0.00b
Merkez-1
Ardahan 96.87 a 82.81 b-e 7031cg | 5575b | 395bc | 000b 0.25b
Merkez-2
Ardahan 85.93 a-g 7343 g 5000e-m | 16.75k-p | 10.75i-m | 0.05b 0.25b
Asagicambaz 71.87 f-m 59.37 f-I 43.75 g-0 18.25 k-p 16.00 g-I 0.13b 0.00 b
Asagikirzi 81.25 a-h 70.31 e-i 65.62 d-h 36.00 c-g 32.75 b-f 0.00b 0.00 b
Avcailar 90.62 a-e 75.00 c-f 60.93 e-k 28.00 g-I 24.75d-h 0.00b 0.00 b
Balcesme 73.43 e-k 60.93 f-k 46.87 f-n 16.00 I-p 12.50 h-m 0.00b 0.00 b
Camligatak-1 60.93 i-m 40.62 m-p 14.06 o-s 15.25 k-p 9.50i-m 0.00b 0.00 b
Camligatak-2 100.00 a 56.25 g-n 62.5 e 23.75g-0 22.50 e-i 0.00b 0.00 b
Cayagn 56.25 k-m 1.562 q 0.00s 8.50 p-q 0.00 m 0.00 b 0.25 b
Cigdemtepe 96.87 a 79.68 b-e 60.93 e-k 16.75k-p | 11.50 h-m 0.02b 0.00 b
Cumhuriyet 59.37 j-m 51.56 j-n 43.75 g-0 14.75 m-p 9.00 i-m 0.00 b 0.00 b
Degirmencik-1 100.00 a 73.43 c-g 100.00 a 44.25¢ 44.25b 0.00b 2.25a
Dogruyol 46.87m 4218 1-p 35.93j-q 22.75i-0 8.00 j-m 0.56 a 0.00 b
Dogeli-1 51.56 I-m 29.68 p 18.75 0-s 12.75 0-q 3.00I-m 0.00 b 0.00 b
Giresun Merkez | 65.62 h-i 42.18 I-p 34.37k-q 26.25 g-m 20.75f- 0.00 b 0.00b
Gorele-1 100.00 a 100.00 a 96.87 a-b 32.25 d-i 31.00 c-f 0.00b 0.00 b
Incili-1 4531 m 32.810-p 20.31n-s 24.75 j-0 3.00 I-m 0.00b 0.00 b
Incili-2 100.00 a 84.37 a-e 68.75 c-h 43.00 c-d 41.00 bc 0.00b 0.25b
Incili-3 82.81 a-h 73.43 c-g 56.25 e-l 19.25j-p 11.00 i-m 0.03b 0.00 b
Kartalpinar 76.56 c-j 42.18 1-p 35.93 j-q 17.00 k-p 7.00 k-m 0.00 b 0.00 b
Kenarbel 70.31 g-k 60.93 f-k 40.62i-p 16.00 k-p 8.25j-m 0.00b 0.00 b
Koyunpinari 93.75 a-Cc 90.62 a-c 71.87 b-e 33.00 c-i 26.50 d-g 0.00b 0.00 b
Oburcak 100.00 a 71.87 d-h 73.43 b-e 31.00 e 21.00 e 0.00b 0.00 b
Ovacevirme-1 82.81 a-h 79.68 b-e 75.00 b-e 35.50 c-h 34.00 b-e 0.00b 0.00b
Ovacevirme-2 85.93 a-g 81.25 b-e 53.12 el 18.75j-p 17.50 g-k 0.00b 0.00 b
Ovacevirme-3 93.75 a-Cc 89.06 a-d 93.75 a-c 78.00 a 77252 0.00b 0.00 b
Ovacevirme-4 71.87 f-k 59.37 f-I 60.93 e-k 18.50 k-p 13.0 h-m 0.00b 0.00 b
Ovacevirme-5 68.75 g-i 59.37 f-I 25.00 m-s 17.25 k-p 6.50 k-m 0.00b 0.00 b
Pash 98.43 a 96.87 a-b 90.62 a-d 42.25c-e 39.75 b-c 0.00b 0.00 b
Sayvan 59.37 j-m 53.12i-n 34.37k-q 26.25 g-m 24.75m 0.00 b 0.00b
Selamverdi 43.75m 29.68 p 9.37 0-s 2.25q 0.50 m 0.00 b 0.25b
Senkaya Merkez | 92.18 a-d 54.68 h-n 7.81r-s 13.25n-q 4.25 k-m 0.08 b 0.00 b
Serhat 78.12 b-i 73.43 c-g 65.62 d-h 14.75m-p | 11.25i-m 0.00 b 0.00 b
Seyitoren 95.31 a-b 75.00 c-f 21.87 n-s 9.25 p-q 15m 0.00 b 0.00 b
Subatan 76.56 c-j 57.81 f-m 50.00 e-m 17.00 k-p 10.25 i-m 0.00 b 0.00 b
Sulakyurt 75.00 d-j 53.12i-n 46.87 f-n 17.25k-p 11.75 h-m 0.00 b 0.00 b
Tahtakiran 89.06 a-f 67.18 e-j 56.25 e-l 28.75 f-k 21.50 f-j 0.00b 0.00 b
Tepekoy 71.87 f-k 25.00 p 17.18 0-s 15.00 m-p 4.75 k-m 0.00 b 0.50 b
Tepeler 78.12 b-i 39.06 n-p 29.68 I-r 18.75j-p 11.75 h-m 0.08 b 0.00 b
Yamg¢ih 93.75 a-c 79.68 b-e 65.62 d-h 23.50 h-0 16.75 g-k 0.00b 0.25b
Yolgecmez 68.75 g-i 48.43 k-0 42.18 h-o 26.00 g-0 9.25i-m 0.04b 0.00 b
F value 9.22%%2 15.27%* 9.82%* 0.95%* 14.27%* 15.18* 0.94%
(Genotype)

! Mean values marked with the same letter are not significantly different at (p<0.05).
2 *gignificant at the p p<0.05. **significant at the p<0.01.
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Both embryogenic and nonembryogenic calli
were observed in the embryogenic callus initiation
medium. The embryogenic callus was characterized by
compact presence of globular somatic embryos and a
light yellow color (Figure 1).

In addition, great variation was determined in
mean embryogenic callus by the number of explants
percentage among genotypes and the highest mean
embryogenic callus by the number of explants
percentage was observed the Gorele-1 genotype
(100%) whereas the lowest mean embryogenic callus

by the number of explants percentage % was observed
in the Cayagzi1 genotype (1.56%) (Table 1). In respect
to result of mean responded embryogenic callus by the
number of explants percentage among genotypes, the
highest mean responded embryogenic callus by the
number of explants percentage was observed in the
Degirmencik-1 genotype (100%) whereas the lowest
mean responded embryogenic callus by the number of
explants percentage % was observed in the
Camligatak-1  genotype  (14.06%) (Table 1).

Figure 1. Root explants on culture (A), Morphogenesis (B), and Plant regeneration from root explants

According to mean number of somatic embryo
among pea genotypes, the highest mean number of
somatic embryo was demonstrated the Ardahan
Merkez-2 genotype (55.75) whereas the lowest mean
number of somatic embryo was observed in the
Selamverdi genotype (2.25) (Table 1). In addition,
significant variation was observed among genotypes in
terms of responded somatic embryogenesis. The
highest mean responded somatic embryo by the
number of explants percentage was determined in
Incili-2 genotype (41) whereas the lowest mean
responded somatic embryo by the number of explants
percentage was observed in the Cayagzi genotype
(1.56) (Table 1). Regeneration was observed in
genotypes  Ardahan  Merkez-3,  Asagicambaz,
Cigdemtepe, Dogruyol, Incili-3, Senkaya Merkez,
Tepeler and Yolgegmez. In terms of mean regeneration
efficiency, the highest mean regeneration efficiency
was demonstrated the Dogruyol genotype (0.56)
whereas the lowest mean regeneration efficiency was
observed in the Cigdemtepe genotype (0.02) (Table 1).

14

In terms of number of regenerated plantlet, the highest
mean number of regenerated plantlet was demonstrated
the Dogruyol genotype (2.25) (Table 1An important
factor in successful callus induction and plant
regeneration in plant tissue culture was dependent to
genotypes responding (Ahloowalia, 1982; Carman et
al., 1987; Maheshwari et al., 1995) and our results
agreed with this finding. Maddock et al., (1983) found
that embryo formation and shoot regeneration varied
from 12% to 96% in 25 cultivars. He et al., (1990)
reported that production of plants from embryogenic
and nonembryogenic calli were genotype dependent.

Principal component analysis

The purpose of the principal components analysis
is to obtain a small number of linear combinations,
which account for most of the variability in used data.
In this study, two components have been identified, the
result showed that two components had Eigen values
greater than or equal to 1. They accounted for 80.43 %
of the variability in the original data (Table 2).
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Table 2. Principal Components Analysis of pea (Pisum arvense L.) genotypes.

Component Number Eigen value Percent of Variance Cumulative Percentage
1 3.67 52.42 52.42
2 1.96 28.01 80.43
3 0.79 11.36 91.80
4 0.30 4.32 96.13
5 0.17 2.46 98.59
6 0.08 1.21 99.80
7 0.01 0.19 100.00

Maruthi Sankar et al., (1999) have assessed the
variability of eight plant traits for growth of sunflower
and reduced the dimensionality to two principal
components, which extracted about 80% of variance in
the original data.

The portion of each two components was
approximately 52.42 and 28.01 percent of total

variance, respectively. Greatness of these variances
influences good separation of genotypes. If there
would be correlations among traits or similarities
among genotypes, these components can provide
suitable grouping and separate same genotypes in
distinct groups (Zeynalzadeh-Tabrizi et al, 2011).

Table 3. Component Weights of Principal Components Analysis of pea (Pisum arvense L.) genotypes

Weights Component 1 Component 2

Cl % 0.778 -0.156
ECNEP % 0.859 -0.089
RECNEP % 0.894 -0.058
NSE (number) -0.055 0.993
RSE (number) 0.834 0.064
RE (number) 0.882 0.014
NRP (number) -0.044 0.992

Table 4 shows each component weight. It is
considerable that mean responded embryogenic callus
by the number of explants percentage (%) has a highest
weight in first component and from the aspect of this
trait; genotypes can be grouped using this component.
Mean regeneration efficiency, mean embryogenic
callus by the number of explants percentage (%), mean
responded somatic embryo by the number of explants
percentage (number) and callus induction (%) were
other traits having higher weights, also and can be
explained by the first component. Second component
was more associated with mean number of somatic
embryo, mean responded somatic embryo by the
number of explants percentage and mean regeneration
efficiency and mean Regenerated plant number.
Kroonenberg (1995) concluded that the angle of
vectors shows correlations of vectors and therefore,
among traits.

Cluster analysis

By incision the dendrogram, the genotypes
categorized into four groups. Using discriminant
analysis revealed that 95.2% of the members
constituted four groups (Figure 2). The first group
contained 63.1% of total genotypes, second group
including 34.3% of total genotypes, third group
including 2.4 % of total genotypes and the fourth group
including 0. 005% of total genotypes. The highest
genetic distance was observed between Subatan and
Ovagevirme-3 genotypes. According to Rahim et al.
(2010) who reported that genotypes with maximum
distance resulted in high yield, the cross between these
genotypes can be used in breeding programs to achieve
maximum heterosis.
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Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Figure 2. Tree diagram of 42 genotypes for 7 studied variables using hierarchical cluster analysis (ward’s method
and squared Euclidean distance).
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ABSTRACT: The aim of this work is to examine the knowledge, attitudes and behaviours of farmers about the use of plant
protective products (PPPs) and personal protective equipment (PPE). This descriptive study was conducted in a village located in
Canakkale Ezine town, Marmara region of southern Turkey. The questionnaire was applied by face to face interview method.
Criteria for inclusion in the research were determined as voluntary participation, being 18 years old or older and actively farming
or previous active farming experience. 194 people were interviewed in the study. The data of 184 subjects were included in
statistical analysis. By the study it was concluded that farmers knew the harmful effects of PPPs, but did not use adequate PPE.
Total score data of PPPs behaviour were obtained from 11 questions. In further analysis, it was determined that total score data of
PPPs behaviour increased with not doing livestock, knowing the harmful effects of PPPs and not experiencing discomfort after
using PPPs in the last year. In order to protect human and environmental health should be undertaken multidisciplinary training on
farmer-safe personal protective use and PPPs applications and the level of knowledge, attitude and behavior of farmers should be
improved. Periodic monitoring of farmer health and safety may be useful.

Keywords: Plant protective products, Pesticide, Personal protective equipment, Farmer, Turkey

Tiirk Ciftcilerinin Bitki Koruma Uriinleri ve Kisisel Koruyucu Kullamim Bilgi, Tutum, Davranis
Durumu

OZ: Bu calismanim amaci, ciftgilerin bitki koruyucu iiriinleri (BKU) ve kisisel koruyucu ekipman (KKE) kullanim1 hakkindaki
bilgi, tutum ve davramslarini incelemektir. Bu tanimlayici ¢alisma, Tirkiye’nin Giliney Marmara Bolgesi’nde yer alan
Canakkale’nin Ezine flgesi’nde bir koyde gergeklestirilmistir. Anket yiiz yiize goriisme yontemi ile uygulanmistir. Arastirmaya
dahil olabilme kriterleri; goniillii olma, 18 yas ve lizerinde olma, aktif olarak ¢iftcilikle ugrasma veya daha 6nce giftcilikle aktif
olarak ugragsmis olma olarak belirlenmistir. Aragtirmada 194 kisi ile goriisme yapilmistir. 184 Kisinin verileri istatistiksel analize
dahil edilmistir. Calismada, ciftcilerin BKUlerin zararli etkilerini bildigi, ancak yeterli diizeyde KKE kullanmadig1 belirlenmistir.
On bir soru ile BKU kullanimi davranis toplam puam elde edilmistir. Ileri analizlerde,BKU kullanimi davranis toplam puaninin,
hayvancilik yapmamak, BKU’lerin zararli etkilerini bilmek ve son bir yil i¢indeBKU’leri kullandiktan sonra bir rahatsizlik
yasamamak ile arttig1 belirlenmistir. insan ve gevre sagligin1 korumak igin, giftgilere giivenli kisisel koruyucu kullanimi ve BKU
uygulamalar1 konusunda multidisipliner egitimler verilmeli ve ¢iftgilerin bilgi diizeyleri, tutum ve davranislari gelistirilmelidir.
Ciftci sagligi ve giivenligini diizenli olarak izlemek yararl olabilir.

Anahtar Kelimeler: Bitki koruma iiriinleri, Pestisit, Kisisel koruyucu ekipman, Ciftei, Tiirkiye

INTRODUCTION

Plant protective products (PPPs) are chemical
compounds used for kiling pests like insects, rodents,
fungus and unwanted plants. They are potentially
toxic to humans and other organisms and should be
used safely and spread appropriately (WHO, 2017a).
The United Nations Population Fund estimates the
global population will reach 9.7 million by the year
2050 and that this population increase will occur
nearly fully within developing countries. The United
Nations Food and Agriculture Organization (FAO)
estimated that 80% of the necessary increase in food
production in developing countries will be due to
yield increases and that annual yields will increase. It
is expected that only 20% of new food production
will come from the expansion of agricultural land. In
this context, PPPs will continue to play a role in
agriculture by preventing large crop losses.
Additionally, if we consider the effects on humans,
the threat to public health from exposure to increased
levels of PPPs reaches worrying dimensions. The
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WHO recommends the healthy and safe use of PPPs
in food production and the adoption of good
agricultural practices regardless of the economic
status of countries. Additionally, farmers should use
the appropriate dose at the minimum level necessary
for PPPs when used to protect plants (WHO, 2017b).

It is possible to produce agricultural products
with the desired amount and quality by protecting
these products from disease and pests. As a result,
PPPs are commonly used in the agricultural sector
(Ersoy et al., 2011). As the toxicity and danger of
PPPs is known, developed countries have limited
their use in the agricultural sector with laws;
however, in developing countries these limitations
are not sufficient and these products are commonly
used in cultivating agricultural products (Coggon,
2002; Singh and Gupta, 2009; Salameh et al., 2004;
Kuye et al., 2007). Their use in agricultural activities
may cause environmental pollution by mixing with
soil, water and air. Exposure of humans to PPPs via
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contact, digestive or respiratory routes may result in
acute and chronic intoxication with death and a broad
range of side effects occurring (Altikat et al., 2009;
Samanic et al., 2005; Weng and Black,2015). Due to
all of these harmful effects, PPPs use should be taken
under control at all stages from the production of
food material to its consumption and it is necessary
to identify whether any PPPs residues are found on
plants (Tiryaki et al., 2010). If PPPs are applied in a
safe manner and used with appropriate equipment
and personal protective equipment (PPE), human
exposure to these products may be reduced to a
minimum and thus the potential harmful effects of
PPPs on the environment may be reduced (Damalas
and Eleftherohorinos, 2011).

Especially in developing countries, farm
workers do not have knowledge, attitude and
behavior related to the safe use of PPPs and about
PPE (Blanco-Munoz and Lacasana, 2011). Studies
have shown that farmers are aware of the potential
health risks of PPPs application; however, they do
not use the most basic safety precautions led by

Figure 1: Canakkale Djstrict Map,
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protective clothing at sufficient levels or correctly
(Damalas et al., 2006; Khan et al., 2010; Yassin et al.,
2002; Yang et al., 2014; Weng and Black, 2015).
Farmers who do not view PPPs as a health risk
choose not to use PPE or clothing but are observed to
consider daily clothing sufficient (Branson and
Sweeney, 1991; Palis et al., 2006).

Application of PPPs in unsafe and unhealthy
conditions is a global public health problem
threatening the health of the farmer initially and then
society and the environment. This study aims to
investigate the use of PPPs and PPE among farmers
living in a county located in the South Marmara
region of Turkey.

MATERIAL AND METHOD

This descriptive-type epidemiologic research
was completed from 22-24 August 2017 from 10:00
to 15:00 in Mahmudiye village in Ezine country in
Canakkale located in the South Marmara region of
Turkey (Figure 1).

7

Ezine Djstrict of Canakkale- Village Map.

This study included individuals aged 18 years
and older living in Mahmudiye village in Ezine
country in Canakkale province, who actively farmed
or had previously engaged in farming. Sampling was
not taken for the study; the target was to reach all
individuals abiding by the study criteria within the
study duration. During the time of the study, a total
of 1521 individuals, 772 males and 749 females,

resided in Mahmudiye village (TSI, 2016). During
the study, 194 people were interviewed (of those
interviewed 10 had not engaged in farming and did
not abide by the participation criteria; thus, the data
of 184 individuals were statistically analyzed).
Among reasons for not participating in the study
were situations such as not being in the village during
the study period, not accepting to answer the survey
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form, and not reaching some people during the
interviewers’ working period.

The research team comprised teaching staff
from Canakkale Onsekiz Mart University, Faculty of
Medicine, Department of Public Health and intern
doctors completing Public Health internships. Before
the study, preliminary training was given to the
research team in the Department of Public Health in
the university and the survey form was reviewed.

Study Design

Research data were obtained by applying the
survey form (to increase participation and to
encourage farmers, blood pressure measurements
were performed after answering the survey form;
however, these measurements were not recorded).
The survey form comprised 13 questions related to
sociodemographic properties, and 42 questions
related to knowledge levels, used habits and attitudes
related to agricultural pesticides. Blood pressure
measurements were completed manually after at least
20 minutes rest, with cuff placed 2-3 cm above the
elbow covering 80% of the left arm. After blood
pressure measurements, results were shared verbally
with the farmers and not recorded.

In the preliminary preparation stages of the
study, initially discussions were held with Ezine
county Directorate of Food, Agriculture and
Livestock and the village headman and then written
permission was obtained. Ethics committee
permission was obtained from Canakkale Onsekiz
Mart University Clinical Research Ethics Committee
(date 06.09.2017 and decision no. 14-23). The survey
form was created by the research team according to
the literature. The research team provided
preliminary training to the intern doctors who would
apply the survey form. The training team observed a
preliminary trial, identified mistakes and resolved
requirements and deficiencies to standardize the
program. The intern doctors applied the survey form
to participants during face-to-face interviews. The
application of the survey forms and blood pressure
measurements were performed in Mahmudiye village
headman’s office, at Mahmudiye village family
health center and during home visits. Inclusion
criteria for the research were determined as voluntary
participation, being 18 years or older, and actively
farming and/or previous active farming experience.
Participants who volunteered for the study were
given information about the aim and method of the
study by the intern doctors and verbal and written
consent was obtained. The knowledge, attitude and
behavior of participants in the study about PPPs and
PPE use were investigated.
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Data Analysis

The study data was analyzed with the SPSS
20.0 statistical program. Descriptive variables are
given as number, percentage, mean, standard
deviation, median, minimum and maximum values.
The PPPs use behavior total points were obtained
from 11 questions chosen to investigate the behavior
of farmers related to the use of plant protective
products (range 0-11). The 11 questions related to
behavior total points are shown in Table 1.

The independent variables of gender, age,
education, marital status, smoking habit, having
livestock, disease requiring continuous medication
use diagnosed by a doctor, duration of farming,
duration of use of PPPs, knowing the names of PPPs
used, knowing the harmful effects of PPPs, receiving
training from an official organization about the safe
use, storage conditions and protective methods for
PPPs, knowing PPPs may mix with water/soil/air and
experiencing discomfort after using PPPs within the
last year were compared with the dependent variable
of PPPs use behavior total points after normal
distribution tests were performed and the Mann-
Whitney U test applied. For multivariate analysis, the
multiple regression test (backward method) was used.
The degree of statistical significance was taken as
p<0.05.

According to Mann-Whitney U test results, the
dependent variable (PPPs use behavior total points)
was identified to be related to five independent
variables (age, having livestock, PPPs duration use,
knowing the harmful effects of PPPs and
experiencing discomfort after PPPs use within the
last year). To investigate the effects of these five
independent variables on the dependent variable,
different modelling studies were performed with the
multiple regression analysis (backward method).
Age, used as a dichotomous variable in the Mann
Whitney U test was used to surround the continuous
variables in the regression analysis of the PPPs
duration of use variables. The other independent
variables were included in the multiple regression
analysis by coding them as; not having livestock ‘1°,
having livestock ‘0’; knowing the harmful effects of
PPPs ‘1’°, not knowing the harmful effects of PPPs
‘0’; and no discomfort after PPPs use in the last year
‘1’, discomfort after PPPs use in the last year ‘0’.
The three independent variables (having livestock,
knowing the harmful effects of PPPs and
experiencing discomfort after using PPPs in the last
year) identified to affect PPPs use behavior total
points with the multiple regression analysis
(backward method) are presented in the model results
section (Adjusted R?=0.274, Durbin-Watson=1.493)
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Table 1. Questions and points used to determine total PPPs behavior points

Variables Points
Do you spread agricultural pesticides by hand?

Yes 0
No 1
Do you spread fertilizer with bare hands?

Yes 0
No 1
When applying pesticides do you abide by the dose recommended on the box?

Sometimes/No 0
Yes 1
Do you smoke while applying and preparing pesticides?

Yes/Sometimes 0
No 1
Do you eat or drink anything at any time while working?

Yes/Sometimes 0
No 1
Do you apply these pesticides while sweating a lot?

Yes/Sometimes 0
No 1
Do you change your clothes after application?

Sometimes/No 0
Yes 1
Do you bathe after application on the same day?

Sometimes/No 0
Yes 1
Do you apply pesticides against the wind on a windy day?

Yes/Sometimes 0
No 1
Do you frequently take breaks and rest while applying pesticides?

Yes/Sometimes 0
No 1
Do you take personal protective precautions while repairing or cleaning equipment used

for applications?

No 0
Yes 1
PPPs use behavior total points 0-11

RESULTS

Of the 184 people comprising the study group
42.9% were female. In the whole group the mean age
was 58.1+£14.4 years (median: 60, Min-Max: 23-88),
with mean age of males 60.2+ 15.1 (median: 62,
Min-max: 24-88) and mean age of females 55.3+13.0
(median: 55, Min-Max: 23-84). Of participants
51.6% were aged 60 and above. Primary school
graduates accounted for 73.4% of participants, with
80.4% married and 57.1% nonsmokers. Of
participants, 51.4% had been farmers for less than 30
years, with 53.4% of participants using PPPs for 20

years or more. Of farmers, 17.3% stated they had
received training about the safe use, storage
conditions and protective methods for PPPs from an
official organization. When participants who had not
received training about the safe use, storage
conditions and protective methods for PPPs from an
official organization were asked if they would like to
receive such training, 67.9% of participants were
identified to want training from an official
organization. In the study group 20.8% had
experienced discomfort after PPPs use within the last
year (Table 2).
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Table 2. Characteristics of the study group

Variables n %

Gender

Female 79 42.9
Male 105 57.1
Age

<60 89 48.4
>60 95 51.6
Education level

Not Literate 5 2.7
Literate 20 10.9
Primary education 135 73.4
High school 17 9.2
University 7 3.8
Marital status

The married 148 80.4
Single 9 4.9
Widow 27 14.7
Smoking status

Yes 55 30.3
No 104 57.1
I've used, I left 23 12.6
Farming (year)

<30 93 51.4
>30 88 48.6
Period of use of PPPs (year)

Do not use 9 5.2

<20 72 414
>20 93 53.4
Training by an official organization about the safe use, storage

conditions and preventive methods of PPPs

Yes 30 17.3
No 143 82.7
Request for training by an official organization about the safe use,

storage conditions and preventive methods of PPPs (Asked for

people who have not been trained before)

Yes 95 67.9
No 45 32.1
Experience an discomfort after use PPPs within the last year

Yes 35 20.8
No 133 79.2

n: Number, %: Percent, PPPs: Plant Protective Products

Of the study group 49.1% had spread PPPs with
bare hands, 58.3% had spread fertilizer with bare
hands, 87.6% stated they abided by dose
recommendations on the PPPs boxes, while 82.7%
did not smoke while preparing or applying PPPs,
81.8% did not eat or drink anything while working,
46.9% stated they applied PPPs while very sweaty,
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90.9% changed their clothes after applying PPPs,
95.8% had a bath the same day after application,
67.2% did not apply PPPs against the wind on windy
days, 67.5% did not take frequent breaks while using
pesticides and 39.0% took PPE precautions while
repairing or cleaning equipment used to apply PPPs
(Table 3).



0. Ozerdogan, S. Oymak, B. Yiiksel, C. Bakar

Table 3. Distribution of the PPPs use behavior total points’s questions

Variables n %

Do you spread agricultural pesticides by hand?

Yes 82 49.1
No 85 50.9
Do you spread fertilizer with bare hands?

Yes 102 58.3
No 73 41.7
When applying pesticides do you abide by the dose recommended on the box?

Yes 141 87.6
Sometimes 13 8.1

No 7 4.3

Do you smoke while applying and preparing pesticides?

Yes 22 13.6
Sometimes 6 3.7

No 134 82.7
Do you eat or drink anything at any time while working?

Yes 13 7.9

Sometimes 17 10.3
No 135 81.8
Do you apply these pesticides while sweating a lot?

Yes 75 46.9
Sometimes 21 13.1
No 64 40.0
Do you change your clothes after application?

Yes 150 90.9
Sometimes 4 2.4

No 11 6.7

Do you bathe after application on the same day?

Yes 160 95.8
Sometimes 7 4.2

No 0 0.0

Do you apply pesticides against the wind on a windy day?

Yes 25 15.2
Sometimes 29 17.6
No 111 67.2
Do you frequently take breaks and rest while applying pesticides?

Yes 32 19.6
Sometimes 21 12.9
No 110 67.5
Do you take personal protective precautions while repairing or cleaning

equipment used for applications?

Yes 62 39.0
No 97 61.0

n: Number, %: Percent, PPPs: Plant Protective Products

The study group mainly cultivated wheat
(27.4%), vegetables (16.8%), olives (16.4%) and
barley (11.2%), in that order (Figure 2). Of
participants 42.0% (n=76) had livestock. When those
working with livestock were asked what product they
earned money from 40.4% (n=59) said milk, 31.5%
(n=46) said meat, 17.1% (n=25) said cheese, 6.2%
(n=9) said eggs, 2.7% (n=4) said butter and 2.1%

(n=3) said yogurt. Of the study group, 74.7%
(n=127) stated they did not know the names of PPPs.
PPPs were most commonly applied with tractors
(70.2%) and back pumps (21.3%) (Figure 3). PPPs
mixes were prepared in the field by 63.4% of
participants. PPPs were most commonly stored in
depots/stores (64.8%) and at home (20.5%). When
participants were asked how they cleaned clothes
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used when applying PPPs, 54.3% (n=94) washed
them in a washing machine without mixing with
other clothes, and 27.8% (n=48) washed the clothes
alone by hand. Of the study group, 83.2% (n=149)
knew about the harmful effects of PPPs and
participants thought exposure to PPPs was mainly
though the lungs/windpipe (41.4%), skin (33.6%) and
esophagus/stomach/intestines (24.3%) (Figure 4). To
dispose of PPPs containers, most burnt them

(28.0%), some threw them in the rubbish (26.6%)
and some threw them in the fields (26.1%) (Figure
5). Of the study group, 82.7% (n=143) had not
received training from any official organization about
the safe use, storage conditions and protective
methods for PPPs. Of participants, 90.3% (n=159)
stated PPPs may mix with water/soil/air. Within the
last year, 20.8% of participants (n=35) had
experienced discomfort after using PPPs.

Clover 1 1(%0.2)
Tobacco 1 1(%0.2)
Quinoa M 2 (%0.4)
Walnut B 4 (%0.8)
Broad bean MM 7 (%1.4)
Chickpea NN 7(%L.4)
Bean W 8 (%1.6)
Rice mmmmmm 8 (%1.6)
Cotton I 12(%2.4)
Comn I 25 (%5.1)
Sunflower GGG 15 (%5.1)
Fruits e 39 (%85.0)

Barky I 55 (%011.2)

Olives I 51 (%616.4)
Vegetables I 83 (%016.8)

Wheat

135 (%627.4)

Figure 2. Agricultural products of earned money by farmers n(%), n: Number, %: Percent (more than one item

were answered)

4(%1.9) 2 (%0.9)

\

u Tractor = Back pump = Hand pump

Manually = Others

2 (%0.7)

= Lungs/Windpipe

= Esophagus/Stomach/intestines
= Skin
Eye

Figure 3. Way of applying PPPs n (%), n: Number, %:
Percent, PPPs: Plant Protective Products

(more than one item were answered)
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Figure 4. Study group’s thought about exposure way
to PPPs, n(%), n: Number, %: Percent,
PPPs: Plant  Prodective  Products,
(answered who think PPPs are harmful-
more than one item were answered)
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sury [l 2(%1.9)

Throw into the forest [ 6 (%2.8)

Use at home for other work _ 10 (%64.6)

Throw by the creck [N 2z (410.5)
Throw in the field I 57 (%26.1)
Throw a rubbish I 5& (%26.6)
sum T 61 (%28.0)

Figure 5. Way of PPPs containers's disposing, n (%), n: Number, %: Percent, PPPs: Plant Protective Products

(more than one item were answered)

When the PPE use while preparing PPPs was
investigated, most used trousers (61%), hat (56.1%)
and gloves (44.5%). When PPE use when applying

Table 4. The PPE use while preparing and applying PPPs

PPPs was investigated, most were identified to use
trousers (63.4%), hat (57.2%) and jacket (44.1%)
(Table 4).

Preparing Applying
Variables Yes Yes No
n (%) n (%) n (%) n (%)

Gloves 73 (44.5) 91 (55.5) 70 (43.8) 90(56.2)
Protective googles 48 (29.4) 115 (70.6) 45 (28.0) 116 (72.0)
Hat 92 (56.1) 72 (43.9) 92 (57.2) 69 (42.8)
Jacket 69 (42.1) 95 (57.9) 71 (44.1) 90 (55.9)
Trousers 100 (61.0) 64 (39.0) 102 (63.4) 59 (36.6)
Bot/Long boots 42 (25.6) 122 (74.4) 43 (26.7) 118 (73.3)
Mask 38(23.2) 126 (76.8) 42 (26.3) 118 (73.7)
Workwear 15 (9.1) 149 (90.9) 16 (9.9) 145 (90.1)

n: Number, %: Percent, PPE: Personal Protective Equipment, PPPs: Plant Protective Products

PPPs use behavior total points were calculated
for 149 people who answered the 11 questions about
PPPs use behavior fully and the mean PPPs use
behavior total points were identified as 7.4+2.3
(median= 8, minimum-maximum= 1-11). The Mann-
Whitney U test identified a statistical difference for
age (p=0.018), having livestock (p<0.001), use
duration of PPPs (p=0.043), knowing the harmful
effects of PPPs (p=0.010) and experiencing
discomfort after using PPPs in the last year (p<0.001)
with the PPPs use behavior total points. The median

PPPs use behavior points were higher for those aged
60 years and above compared to those younger than
60 years; for those who did not have livestock
compared to those who did; for those who didn’t use
PPPs or used them for less than 20 years compared to
those who used PPPs for 20 years or more; for those
who knew the harmful effects of PPPs compared to
those who did not; and for those who had no
discomfort after using PPPs in the last year compared
to those who did (Table 5).
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Table 5. Comparison of sociodemographic characteristics, farming and PPPs use, PPPs information status and
PPPs use behavior total points*

Variables Mean+SD Median (Min-Max) p
Gender

Female (n=55) 6.8+£2.8 7.0 (1-11) 0.054
Male (n=94) 7.8+£1.9 8.0 (3-11)

Age

<60 (n=73) 7.0+£2.4 7.0 (1-11) 0.018
>60 (n=76) 7.8+£2.2 8.0 (2-11)

Education status

Primary Education/ Literate/ Not Literate (n=128) 7.4+2.4 8.0 (1-11) 0.941
High School/ University (n=21) 7.6£1.7 8.0 (4-10)

Marital status

Married (n=127) 7.5£2.3 8.0 (1-11) 0.378
Single/ Widow (n=22) 6.9+£2.5 8.0 (2-10)

Smoking status

Yes/ I've used, | left (n=66) 7.6£2.2 8.0 (2-11) 0.599
No (n=82) 7.4+£2.4 8.0 (1-11)

Having livestock

Yes (n=66) 6.7+2.3 7.0 (1-10) <0.001
No (n=81) 8.0+£2.2 9.0 (2-11)

Disease condition that requires continuous

medication

Yes (n=76) 7.242.4 8.0 (1-11) 0.459
No (n=72) 7.6£2.2 8.0 (2-11)

Farming (year)

<30 (n=74) 7.442.1 7.5 (1-11) 0.540
>30 (n=73) 7.4+2.6 8.0 (2-11)

Period of use of PPPs (year)

Do not use / <20 (n=62) 8.0+1.9 8.0 (3-11) 0.043
>20 (n=85) 7.0+£2.5 7.0 (1-11)

Knowing the names of the PPPs he/ she uses

Yes (n=40) 7.9+£2.1 8.5 (3-11) 0.167
No (n=109) 7.3+2.4 8.0 (1-11)

Knowing the harmful effects of PPPs

Yes (n=124) 7.7£2.1 8.0 (1-11) 0.010
No (n=25) 6.142.8 5.0 (2-11)

Training by an official organization about the
safe use, storage conditions and preventive

methods of PPPs

Yes (n=29) 7.9£2.1 8.0 (4-11) 0.285
No (n=119) 7.3£2.4 8.0 (1-11)

Knowing that PPPs contaminate water / land /

air

Yes (n=131) 7.3£2.3 8.0 (1-11) 0.120
No (n=16) 8.3+1.8 8.5 (4-11)

Experience an discomfort after use PPPs within

the last year

Yes (n=30) 5.6+2.5 5.0 (1-10) <0.001
No (n=117) 8.0+2.0 8.0 (2-11)

*. The PPPs use behavior total points was calculated for 149 participants who answered at least 11 questions,
PPPs: Plant Protective Products, n: Number, SD: Standard Deviation, Min: Minimum, Max: Maximum, p:
Mann-Whitney U Test
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The multiple regression analysis (backward
method) was applied using the independent variables
(age, duration of PPPs use, having livestock,
knowing the harmful effects of PPPs and
experiencing discomfort after PPPs use within the
last year) estimated to be related to the dependent
variable of PPPs use behavior total points on the
Mann-Whitney U test. The result of different
modelling studies identified a statistically significant
difference between having livestock, knowing the
harmful effects of PPPs and experiencing discomfort
after using PPPs in the last year with the dependent
variable (p<0.05). It was determined that not having
livestock increased the PPPs use behavior total points
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by 1.093 points, knowing the harmful effects of PPPs
increased it by 1.621 points and not experiencing
discomfort after using PPPs within the last year
increased it by 2.072 points (Table 6).

The multiple regression formula took the
following form:

PPPs use behavior total points = 3.799 +
1.093* having livestock (yes=0, no=1) + 1.621*
knowing the harmful effects of PPPs (no=0, yes=1)
+ 2.072* experiencing discomfort after using PPPs
in the last year (yes=0, no=1)

Table 6. Examination of the risk factors related to PPPs use behavior total points of the study group with
multiple regression analysis, Canakkale, 2017*

Variables OR Cl %95 p

Constant 3.799 2.760-4.838 <0.001

Having livestock

Yes (0)

No (1) 1.093 0.426-1.761 0.001

Knowing the harmful effects of PPPs

No (0)

Yes (1) 1.621 0.757-2.486 <0.001

Experience an discomfort after use PPPs within the last year

Yes (0)

No (1) 2.072 1.261-2.882 <0.001

*. Backward Multiple Regression Analysis, OR: Odds Ratio, Cl: Confidence Interval, PPPs: Plant Protective

Products, p: Statistical Significance Level

DISCUSSION

This study was done to investigate the PPPs and
PPE use habits of farmers in a village in Ezine
country in Canakkale province. The study group
were identified to apply PPPs in unhealthy and
unsafe conditions and farmers did not pay attention
to the use of PPE. The majority of farmers in our
study had primary school and lower levels of
education complying with the literature (Garcia et al.,
2002; Sam et al., 2008). In accordance with the
climatic and geographical conditions of villages on
the Anatolian side of the Canakkale straits, the
majority cultivated cereals, vegetables and fruit. In
our study region, the majority were identified to
cultivate wheat, vegetables, olives, barley and fruit
based on the climatic and geographic conditions. Our
study does not include data about the variety of PPPs,
as the variety among cultivated products may affect
the variety, amounts and application devices for PPPs
used. Very few of the farmers answering questions
related to PPPs in our study group did not use any
PPPs, with more than half stating they had been
using PPPs for 20 years or longer.

Farmers stated the most common method used
for application was a tractor and nearly half stated
they had spread PPPs by hand at some period of their
lives. In our study, a significant risk factor was that
the majority of people had used their bare hands to
spread PPPs at some point in their lives. In addition
to the identification that PPPs are mainly applied
with tractors, it is not known what PPE is used in
terms of PPPs effects during tractor application. In
the literature, products appear to vary in terms of
PPPs application methods (Ntow et al., 2006; Singh
and Gupta, 2009). Mistaken applications by farmers
not using PPE may cause intoxication (Ntow et al.,
2006; Weng and Black, 2015). In our study group,
similar to the literature, more than half of participants
did not use gloves while preparing PPPs and 21%
were identified to have experienced at least one
health problem after using PPPs within the last year
(Reynolds et al., 2007). Our findings are similar to
studies in developing countries, with PPPs stored in
unhealthy and unsafe conditions, with labels and
guidelines for use ignored, kept in depots-stores
together dry food and at home (Ngowi et al., 2001;
Lekei et al., 2014; Blanco-Munoz and Lacasana,
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2011; Banerjee et al., 2014). In our study,
depot/stores and homes were mostly used with the
aim of storing PPPs. The high storage rates of PPPs
at home identified is important in terms of not only
farmers applying PPPs but also their families being
exposed to health risks linked to PPPs. These results
reveal the necessity of developing and applying
protection and prevention intervention programs
urgently to reduce the health and safety risks of
PPPs.

Informing about PPPs safety decreases the
perceived risk while increasing perceived control.
Increases in control were found to be closely related
to the development of safety knowledge and safe
behavior (Arcury et al., 2002). In ourstudy, the
majority of farmers knew about the dangers of PPPs,
in accordance with the literature (Shomar et al.,
2014; Damalas et al., 2006; Mohanty et al., 2013;
Garcia et al., 2002; Weng and Black, 2015) and the
most frequently reported exposure routes were
respiratory and skin. Different to our study results,
studies in the Philippines and India found the
majority of farmers were not uncomfortable about the
safety and health risks of exposure to PPPs (Palis et
al., 2006; Singh and Gupta, 2009). Both our literature
scan and study results show that farmers do not pay
sufficient attention to healthy and safe PPPs
application; in spite of knowing the health risks of
PPPs they consider the risk unimportant due to
insufficiently developed attitudes and thus do not
protect against health risks. One of the most
important gaps in the literature about this topic is the
lack of qualitative studies. Qualitative studies will
reveal situations preventing the development of
attitudes to healthy and safe PPPs application and
PPE use among farmers and then the necessary
precautions may be taken.

Studies have shown that farmers do not abide
by safety precautions after applying PPPs, and
dispose of empty PPPs boxes, PPPs waste after
application and other waste material in unhealthy and
unsafe conditions (Plianbangchang et al., 2009;
Damalas et al., 2008; Mohanty et al., 2013). A study
in Greece observed that farmers repeatedly applied
pesticides to the field until the PPPs tank was empty
and used the remaining PPPs to apply a different
product on the labels. Farmers were identified to
empty PPPs wastes into fields, irrigation channels,
and rivers, with some openly burning the empty
containers, throwing them into public waste disposal
sites or continuing to use empty containers (Damalas
et al., 2008). In our study group, farmers were
identified to burn waste PPPs containers, throw them
in the rubbish, and leave them in fields. Additionally,
it is noteworthy that some reported continuing to use
them at home for other uses and this finding requires
emergency intervention in terms of public health.
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Studies in different countries comply with our
results, with the majority of farmers disposing of
waste PPPs  containers under inappropriate
conditions, by burning or leaving them in the fields
or by water courses (Mohanty et al., 2013; Yang et
al., 2014).

In our study, similar to the literature, farmers
appear to use insufficient PPE when preparing and
applying PPPs (Shomar et al., 2014; Khan et al.,
2010). However, some PPEs like trousers were used
at higher rates when preparing and/or applying PPPs
compared to other PPE. This result may be due to the
perception of the use of trousers worn as daily
clothing as PPE instead of separate work trousers
when preparing and/or applying PPPs. Similar to our
study results, studies have shown that though farmers
are aware of the health risks of PPPs, the use of basic
PPE like masks and gloves is irregular and at very
low levels (Damalas et al., 2006; Khan et al., 2010;
Salameh et al., 2004; Plianbangchang et al., 2009;
Kuye et al., 2007; Singh and Gupta, 2009;
Macfarlene et al.,, 2008; Mohanty et al., 2013).
Another study from India identified that the most
common personal protection methods used during
PPPs application were closing the nose and covering
the mouth with cloth and taking a bath after
application (Banerjee et al., 2014).

In our study, the total points for healthy and
safe PPPs use behavior were calculated with the aim
of identifying how consciously farmers acted during
PPPs applications. Advanced analyses found that
PPPs use behavior total points were higher among
those without livestock, those who know the harmful
effects of PPPs and those who had not experienced
any discomfort after PPPs use in the last year.
According to these results, farmers knowing the
harmful effects of PPPs is important; however, the
majority of the study group stated they had not
received any training about the safe use, storage
conditions for PPPs and PPE use from an official
organization. Additionally, the PPPs use behavior
points were identified to be high for those who had
not experienced health problems after PPPs use in the
last year. This situation may be interpreted that PPPs-
related health problems may be observed more rarely
among those who develop healthy and safe attitudes
and behavior to PPPs use. Similar to our study
findings, a study in Indonesia observed that farmers
using PPE clothing had fewer health problems
(Sekiyama et al., 2007). In developing countries, it
was found that due to reasons such as farmers
frequently not receiving training about their work,
not being literate or having low educational levels,
not believing safety precautions are practical and
considering safety material to be expensive,
occupational intoxication is more commonly
observed in these individuals (Sam et al., 2008).



In our study farmers reported they washed their
working clothes after applying pesticides in three
different ways (in order, separately in the washing
machine without mixing other clothes, hand washing
on their own and in a washing machine with other
clothes). The study by Damalas et al. identified that
farmers mainly washed their work clothes after
several uses (Damalas et al., 2006). Farmers reported
they required training to increase awareness about
potential dangers of PPPs use, especially healthy and
safe management of waste products (Damalas et al.,
2008). Very few of the farmers in our study group
were identified to have received “safety training”
from an official organization. Studies have reported
that applied safety training among farmers is
necessary for the development of protective behavior
(Salameh et al.,, 2004). Additionally, improving
labelling to reduce the health risks of PPPs and
reducing economic factors preventing development
of safe behavior (easy access to PPE and safe
application equipment, etc.) will be effective in
developing protective behavior (Lekei et al., 2014).
In our study, in accordance with the literature, the
majority of farmers stated they wished to receive
work safety and hygiene training about applying
PPPs in healthy and safe conditions (Phung et al.,
2013). Due to the farmers not using PPE and not
being aware of safety and health risks that may occur
linked to PPPs exposure, there is a need for training-
intervention programs (Singh and Gupta, 2009;
Mohanty et al., 2013; Banerjee et al., 2014; Palis et
al., 2006; Jors et al., 2014). The importance of
education increases further in regions with high
intoxication especially. When training studies are not
continuous or regular, farmers use of PPE has been
shown to fall even though they receive training (Sam
et al., 2008). According to a study from China,
farmers were identified to receive information about
the dangers and use of PPPs through verbal
communication. It was identified that the protective
precautions among farmers were insufficient and
they did not use any protective equipment when
applying PPPs. It was reported that it was necessary
to explain the potential health and safety risks of
PPPs waste during training. The same study stated
the majority of farmers used illegal PPPs (Yang et
al., 2014).

Our research was a descriptive-type study
completed in a village linked to Ezine country in
Canakkale province. As a result, it is not possible to
generalize our study results to the province.
However, repetition of this study in different counties
and villages in Canakkale province where
agricultural activities are intensely practiced will be
effective to determine the knowledge-attitude and
behavior status of farmers related to healthy and safe
PPE and PPPs application. Thus, it will be easier to
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determine the deficiencies/errors in these elements
and develop necessary policies.

Our study data were obtained by applying a
survey form to farmers and participants voluntarily
answered the form. As some participants did not
want to answer some questions on the survey, some
data were not presented due to data deficiency or
some data represented numbers below the study
population. The total PPPs behavior points were
calculated from 11 questions and the PPPs behavior
total points were calculated for participants
answering all of these 11 questions fully. As a result,
analyses were based on 149 separate PPPs behavior
total points.

In our study group, in compliance with the
literature, farmers were identified to have low
incidence of PPE use. Both our study findings and
the literature consider farmers to have weak
compliance with PPE use. As in our study group,
though farmers know the health and safety risks of
PPPs, they do not usePPE when preparing or
applying PPPs mixtures, have not developed positive
attitudes to PPPs and PPE and this situation
negatively affects behavior. There is a need for
qualitative studies and training to resolve this and
reveal the factors affecting attitudes and behavior of
farmers to PPE use. Acceptance of risk triggers the
use of PPPs under unhealthy and unsafe conditions.
Individuals accepting risks use PPE and safe
application methods less often (DellaValle et al.,
2012). However, developing perceptions of risk
control and health protection may increase the use of
healthy and safe PPE and as a result the healthy and
safe use of PPPs.

CONCLUSION

Though PPPs are used in lower amounts in
Turkey and in Canakkale compared to many
countries, the unsafe conditions and use without
attention to health risks is a common public health
and environmental health problem. Our study results
show that farmers do not pay attention to safe
applications when using PPPs and did not fully use
PPE. Repeated training about safe pesticides may
increase the healthy and safe use of PPE and PPPs
among farmers. With this aim, to create a
multidisciplinary approach within a framework of
cooperation between expert field teams and local
health administrations, pilot villages may be chosen
in our region and other regions. In these villages, the
necessity of using PPE for health protection and how
their work may affect their health will be explainedto
farmers to create a health risk perception and a work
health and safety culture in agriculture. Additionally,
collection and removal of waste PPPs containers
without harming the environment will encourage
farmers. To prevent disposal of waste in
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inappropriate and unhealthy conditions, systems with
programs ensuring recycling or collection of
unwanted environmental chemical wastes at
appropriate cost may be developed regionally.
Solution methods such as improving packaging
systems to ensure PPPs waste products are at
minimum levels may be offered. Considering the
health and technical aspects of farmers’ healthy and
safe PPE and PPPs applications for human and
environmental health, multidisciplinary cooperation
will improve farmers’ knowledge levels and studies
to develop attitude-behavior may be completed.
Auditing of these applications by local
administrations may encourage and motivate farmers.
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OZ: Bitki biiyiime ve gelismesi icin gerekli olan besin maddelerini saglayan inorganik kimyasal giibreler verimi artirirlar ancak
bu kimyasallarin, bilingsiz ve agir1 kullanimi insan ve gevre sagligi agisindan olumsuz sonuglara neden olur. Giiniimiizde gevre
dostu tarim yaklagimlarindan bazilari, bitkilerin besin maddesi alinimni, gelisimini, biyotik ve abiyotik stres kosullarina
dayanimini arttiran kok bolgesinde serbest veya simbiyoz yasayan bakterileri, ekto ve endomikorizalari ve daha birgok faydali
mikroorganizmayi kapsar. Bu arastirma, Endomycorrhiza, Trichoderma spp., Bacillus subtilis ve Bacillus megaterium igeren bir
ticari mikrobiyal giibrenin dort farkli doz (0, 2, 4, 8 ml kgtohum) uygulamasmin tath musir (Zea mays L. var. saccharata)
yetistiriciliginde bitki gelisimi ve verim tizerine etkilerini belirlemek amaciyla yiiriitillmiistiir. Tohum ¢imlenme yiizdesi, bitki
boyu, bitki capi, bitki bagina kocan sayisi, ortalama kavuzlu ve kavuzsuz kogan agirligi, kogan verimi, kogan boyu, kogan ¢api,
koganda sira saysi, sirada dane sayisi, toplam suda ¢oziiniir kuru madde (TSCKM) degerleri belirlenmistir. Elde edilen sonuglar,
mikrobiyal giibre uygulamasi dozlarinin artis1 ile bitki gelisimi, kavuzlu ve kavuzsuz kogan agirligi ve veriminin artigini
gostermistir. Olgiilen birgok parametrede 4 ve 8 ml kg? tohum dozlarinin yakin sonuglar vermistir ve daha az kullanim
bakimindan 4 ml kg* tohum dozunun uygun doz olarak 6nerilebilecegi sonucuna varilmistir.

Anahtar Kelimeler: Tath misir, Verim, Mikrobiyal Giibre, PGPR

Effects of Microbial Fertilizer Application on Growth and Yield of
Sweet Corn (Zea mays L. var. saccharata)

ABSTRACT: Inorganic chemical fertilizers provided essential elements in plant growth and development increases yield and
quality of plants, but their unconscious and extreme usage may cause a serious threat to human health and environment. Today
some eco-friendly agricultural approaches includes free or symbiotic bacteria, endo- and ectomycorrhizal fungi and many other
useful microscopic organisms in the root zone led to improve nutrient uptake, plant growth and plant tolerance to abiotic and
biotic stress. This research was conducted in order to investigate effects of four different dose applications (0, 2, 4, 8 ml kg™ seed)
of commercial microbial fertilizer containing Endomycorrhiza, Trichoderma spp, Bacillus subtilis and Bacillus megaterium on
growth and yield of sweet corn (Zea mays L. var. saccharata). The percentage of seed emergence, plant height, plant diameter, ear
number per plant, average ear weight with and without husked, ear yield, ear length, ear diameter, number of kernels per row,
number of kernels on row and total soluble solid (TSCKM) were determined. The results showed that plant growth, ear weight
with and without husked and yield were increased by application of increasing doses of microbial fertilizer. 4 ml kg seed and 8
ml kg™ seed doses gave close results in many measured parameters and because of less and economic usage, 4 ml/kg seed dose
were determined as advising dose.
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Ulkemizde taze, dondurulmus ve konserve igin,
ve yag orani

biyolojik giibreler

besin elementi alinmmini  ve

ile toprak rizosferinin
giiclendirilmesini, simbiyotik yasamla daha fazla

bakimindan zengin tath musirin (Zea mays L. var bitki

saccharata) iiretimi ve tiiketimi gittikge artmaktadir.
Diinyada tatli nusir dretimi 9.182.177 ton olup,
Amerika Birlesik Devletleri ve Meksika en fazla
iiretim yapan iilkelerdir (Anonim, 2016). Ulkemizde
tatli misir ekim alanlar1 ve iiretim miktarlar ile ilgili
yeterli istatistiki calisma yoktur. Taze tiiketimde
kullanilan at disi ve sert misira gore tatli misirin
sagladigr tat avantaji ve yeme istlinligii liretimini
giderek artirmaktadir (Turgut, 2000).

Biyolojik  miicadelede  kullanmilan ~ bazi
mikroorganizmalarin bitkinin gelisimini de tegvik
edebildigi bircok calismada bildirilmistir (Kiiciik ve
Giiler, 2009). Giiniimiizde siirdiiriilebilir bir tarim

kimyasal
giibrelemenin azaltilmasini amaglayan arastirmalar
ivme kazanmistir  (Cakmak¢i, 2005).  Bitki
biylimesini tesvik eden rizobakteriler (PGPR) ve
bitki biliyimesini tesvik eden mantarlar (PGPF) ile
ilgili calismalarda, bunlarin bitki biiylimesini tesvik
mekanizmalari;  kokleri  patojen  saldirilarindan
korumalari, igsel etilen miktarini diisiirmeleri, daha
fazla besin maddesi almimini saglamalar1 ve bitki
gelisim  hormonu  gibi davranan metabolitler
uretmeleri olarak gosterilmistir  (Whipps, 2001;
Antoun and Prevost, 2005; El-Katatny and Idres,
2014).
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Her tiirlii toprakta genis yayilim gdsterebilen
saprofitik karakterli Trichoderma tiirleri bitki kok
hastaliklarina kargt kullanilan yaygin bir biyolojik
miicadele ajamidir. Trichoderma hiperparatizim,
antibiozis wve rekabet gibi biyolojik savas
mekanizmalar1 ile bitki hastaliklarini baskilarken
(Bora vd., 1995), Trichoderma’nin irettigi sekonder
metabolitler bitkide oksin benzeri bilesikler olarak
gorev yaparlar (Kleifeld ve Chet, 1992; Benitez et al.,
2004;Vinale et al., 2008). Trichoderma uygulamalari
kok bolgesini asitlestirir ve kok biiylimesini tesvik
eder ve bu da ist aksamin gelisimini olumlu etkiler,
verimi 6nemli derecede artirir (Vinale et al., 2008).
Harman (2000), azotga fakir topraklarda musir
yetistiriciliginde T. harzianum (T-22) uygulamasinin,
gelisim donemi baginda daha boylu ve yesil bitkiler
olusturdugunu, hasat doneminde dane ve slaj
veriminin kontrole gore daha yiiksek oldugunu
bildirmistir.

Mikoriza, bazi bitki tirleri ile karsilikli bir
yasam  bicimi  gelistirmis olan  mantarlar
tamimlanmaktadir  (Smith and Read, 2008).
Mikorizalar ekto ve endo mikoriza olarak iki ana
gruba ayrilirlar. Endo mikorizalar kok kortekstinde
hem hiicreler arasi boslukta hem de hiicre iginde
yayilirlar ~ (Smith  and Read, 1997). Endo-
mikorizalarin hiicre igerisinde olusturduklari, besin
elementlerini  bitki dokularma aktaran yapilari
arbiiskiil olarak adlandirilmakta, arbiiskiil olusturan
mikorizalar arbiiskiiler mikoriza mantarlar1 (AMF)
olarak isimlendirilmektedir (Ortas vd., 1999).
Arbiiskiiler mikorizanin bitki kok ylizeyini artirarak
bitkiye mineral besinleri 6zellikle de fosfor (P) ve
¢inkoyu (Zn) sagladigi, su alimimini artirdigi, azot ve
karbon dongiisiinii olumlu yonde etkiledigi, biyotik
ve abiyotik stres kosullara dayanimi artirdigi birgok
caligmada ortaya konmustur (Ortas, 2000; Smith and
Read, 2008; Kii¢iik ve Giiler, 2009).

Bitki gelisimini tegvik eden bakteriler (Plant
Growth Promoting Rhizobacteria=PGPR)
Azotobacterium, Azospirillum, Azotobacter,
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Alcaligenes, Bacillus, Bradyrhizobium, Burkholderia,
Clostridium, Enterobacter, Flavobacterium,
Klebsiella, Pseudomonas ve Rhizobium gibi cinslere
ait bazi tiirlerden olusur ve kok bolgesinde yasayan
tim bakterilerin sadece %1-2’sini olusturlar (Antoun
and Kloepper, 2001; Adesemoye et al., 2008).
PGPR’lerin havadaki azotu baglayarak, ¢oziillemez
formdaki fosforu serbest hale getirerek, su alinimim
ve bitkisel fitohormon tretimini tesvik ederek bitki
geligimini ve verimini arttirdiklari  belirlenmistir
(Glick 1995; Garcia et al., 2003; Misra et al., 2010).
Ayrica  PGPR  uygulamalar1  toprak  kokenli
patojenleri baskilar, kuraklik ve tuzluluk gibi
abiyotik stress kosullarina dayanimi arttirir (Jeon et
al., 2003; Giines vd., 2013; Ram et al., 2013). Bir¢ok
bitki tiiriinde Bacillus subtilis, Bacillus megaterium,
Bacillus amyloliquefaciens ve Bacillus spp gibi
Bacillus irklari ile yapilan ¢aligmalarda, bakterilerin
salgiladiklar1 organik asitler (oksalik, laktik ve sitrik
asit) ve alkalin fosfotaz enzimi ile toprakta bagh
fosforu ¢ozerek bitkisel gelisme ve verimde artiglar
sagladiklar1 saptanmigtir (Giines vd., 2009; Giines
vd., 2013).

T. harzianum ile mikoriza arasindaki olumlu
iligki bir¢ok farkli bitkide denenmis ve ikisinin
beraber kullanimlarinda olumlu sonuglar
bildirilmistir. (Vazguez et al., 2000; Meyer and
Roberts, 2002; Srivastava et al., 2010; Raupach and
Kloepper, 1998).

MATERYAL VE METOT

Arastirma 2017 yilinda Antalya Elmali Kisla
koyiinde toplam 4000 m? alanda, Merit F1 tatli msir
(Zea mays L. var. saccharata) ¢esidi kullanilarak
kurulmustur. Arastirma topragmin bazi fiziksel ve
kimyasal ozellikleri Cizelge 1’de verilmistir.
Topragin organik madde igerigi (%2.2) ve kireg
icerigi orta seviyededir (%5.50). Arastirma
topragimin  pH’st hafif alkali (7.8) olup tuzluluk
problemi bulunmamaktadir.

Cizelge 1. Arastirma topragina ait bazi fiziksel ve kimyasal 6zellikler.

Biinye Kum (%) 62 Kumlu Killi Tin
Silt (%) 16
Mil (%) 22
pH 7.8
EC (dS/m) 0.27
Suyla Doygunlugu (%) 53.10
Kire¢ Kapsami (%) 5.50
Organik Madde (%) 2.2
Toplam N (%) 0.08 Az
Almabilir P (P,0s kg/da) 2.09 Az
Almabilir K(K,0 kg/da) 30.10 Orta
Alnabilir Ca (ppm) 3036 Yiiksek
Alnabilir Mg (ppm) 837 Yiiksek
Almabilir Fe (ppm) 5.0 Yeterli
Alnabilir Mn (ppm) 6.1 Disiik
Alnabilir Zn (ppm) 1.8 Yeterli
Alnabilir Cu (ppm) 1.2 Yeterli

33



Mikrobiyal Giibre Uygulamasinin Tatli Misir (Zea mays L. var. saccharata) Yetistiriciliginde Bitki Gelisimi ve Verim Uzerine Etkileri

Arastirmada iceriginde Endomycorrhiza (>100
propagules/ml), Trichoderma spp. (>1x10° kob ml%),
Bacillus subtilis (1x108 kob ml?1) ve Bacillus
megaterium (1x108 kob mI) bulunan biyolojik giibre
kullanilmustir. Arastirma konularini biyolojik giibre
(1) 2 ml kg* tohum; (2) 4 ml kg tohum; (3) 8 ml kg
! tohum uygulama dozlar1 ile (4) giibresiz (Kontrol)
0 ml kg tohum dozu olusturmustur. Misir tohumlari
% 2’lik sodyum hipoklorit iginde 3 dakika
bekletilerek, yiizeysel dezenfeksiyona tabi tutulmus,
steril saf sudan gecirildikten sonra, deneme
konularina bagl dozlar 100 ml saf suya ilave edilmis
ve 1 kg tohum {izerine piiskiirtiilerek karistirilmis,
steril kurutma kagitlar1 iizerinde gélgede kurumaya
birakilmistir. Kontrol uygulamasinda tohumlarin
tizerine saf su uygulamasi yapilmigtir. Her bir 250
m?’lik uygulama parseline tohumlar pnématik tohum
ekim mibzeri (4 sirali) ile sira aras1 70 cm sira tizeri
20 cm olacak sekilde 6 km h! ilerleme hizinda, 7140
adet tohum dekar? olacak sekilde 5 cm derinliginde
ekilmistir. Ekimle birlikte 50 kg da?' 15:15:15
(N:P:K) taban giibresi verilmistir. Uygulamalarin
tamaminda ayn1 ekim makinast kullanilmus,
uygulamalar arasinda makine yikanarak
temizlenmistir. Tohum ekimi 26.05.2016 tarihinde
yapilmis olup, hasat iglemi 21.08.2016 tarihinde
gerceklestirilmistir. Tohum ekiminden hasada kadar
diizenli olarak kiiltiirel uygulamalar yapilmais, bitkiler
15 cm boylandiginda sulama kariklari agilarak
¢iceklenme ve tane dolumu donemlerinde birer kez
olmak {izere salma sulama yapilmustir.

Tohumun ¢imlenme yetenegini belirlemek
amaciyla ekimden sonra bitki ¢ikislar1 gézlenmistir.
Her parselde belirlenen 0,25 m? blokta ¢imlenme
periyodu gozlenmis, ¢imlenmenin sabitlendigi
zamana kadar filizler sayilmis ¢imlenme yiizdesi
hesaplanmustir (Erbach, 1982).

Bitkilerin kocan piiskiillerinin kahverengiye
dondiigii donemde hasat iglemi yapilmistir.
Bitkilerin fiziksel 6zelliklerinin belirlenmesinde, her
parselde rastgele secilen 20 bitkinin hasat zamaninda
boylar1 metre ile olgiilerek bitki ortalama boyu (cm),
bitkinin yesil aksaminin alttan ikinci bogumunun
ortasindan ¢aplar1 kumpast ile olgiilerek ortalama
bitki ¢ap1 (cm) belirlenmistir. Bu yirmi bitkiden
toplanan koganlarin bitki sayisina boliinmesi ile bitki
bagina kocan adedi, taze kocanlarin kocan
yapraklariyla tartilip kogan sayisina boliinmesiyle
ortalama kavuzlu kocan agirligr (g) bulunmustur.
Aynm1  koganlar kavuzlart ayiklandiktan sonra
tartilarak ortalama kavuzsuz kogan agirhigi (g),
kocanin tabani ile tepe noktasi arasindaki mesafe
oOlgiilerek ortalama kogan boyu (cm) ve koganlar en
genis yerlerinden kumpas yardimiyla dlgiilerek kogan
cap1 (mm) belirlenmistir. Verim degeri parsellerdeki
tim koc¢anlarin kavuzlar1 temizlendikten sonra
tartilmas1 ve dekara ¢evrilmesi ile saptanmustir.
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Kogandaki siralar sayilarak sira sayisi; koganda her
sirada dane sayilar1 sayilarak siradaki dane sayisi,
danelerin  suyu sikilarak aliman 10 ml Ornek
santrifiijde 10000 devirde 20 dakika bekletilerek
toplam suda ¢oziiniir kuru madde miktar1 (TSCKM)
saptanmustir.

Hasat sonrasi parsellerden rastgele secilen 5
adet Dbitki bel kiiregi ile topraktan c¢ikarilarak
mikorizal kolonizasyonu belirlemek amaciyla kok
ornekleri almmustir. Ornek olarak alinan kokler
yikanmis ve olasi bozulma-mikrobiyal gelismeyi-
engellemek amaciyla AFA (Alkol: Formaldehit:
Asetik  Asit;  V:VIV  90:5:5)  ¢ozeltisinde
bekletilmigtir. Kolonizasyon Gridline Intersection
Method (Giovanetti and Mosse, 1980) kullanilarak
belirlenmistir.

Tesadiif bloklar1 deneme deseni diizeninde 4
tekrarli olarak yiiriitiilen arastirmadan elde edilen

veriler, SPSS (sirim 12.0) istatistik paket
programinda deneme desenine uygun olarak
degerlendirilmistir. Ortalamalar arasindaki

farkliliklar1 belirlemek i¢in % 5 Onem diizeyinde
LSD testi kullanilmustir.

BULGULAR VE TARTISMA

Biyolojik giibre uygulamasinin tatli  musir
bitkisinin tohum ¢imlenmesi yiizdesi iizerine etkisi
Cizelge  2’de  verilmistir.  Biyolojik  giibre
uygulamasinin tiim dozlarimin kontrol uygulamasina
gore ¢imlenme oranini % 9.05 ila % 13.03 oraninda
arttirdigi, ancak uygulama dozlari arasinda tohum
cimlenmesi yiizdesi bakimindan istatistiki olarak bir
farklilik bulunmadigi saptanmustir. Calismamizdaki
bu sonug Onceki ¢aligmalar ile uyumludur. Bjérkman
et al. (1998), Trichoderma harzianum rifai strain
uygulamasinin farkli ¢evresel stres kosullarinda tathi
misir  Uretiminde  bitki  ¢ikist  ve  gelisimini
inceledikleri ¢alismalarinda, Trichoderma
uygulamasinin ¢imlenmeyi ve bitki gelisimini kontrol
grubuna gore artirdigini ve bu bitkilerin gevresel
streslerden daha az etkilendiklerini bildirmislerdir.
Domates ve kanola bitkilerinde Trichoderma nin
urettigi sekonder metobolitleri ve etkilerini inceleyen
bir ¢aligmada bu metabolitlerin bitkide oksin gibi
islevler gordiigli ve tohum ¢imlenme giiciini
uygulanmayanlara gére arttirdign  bildirilmistir
(Vinale et al., 2008). Nezarat and Gholami (2009),
farkl1 bakterilerin misir bitkisinin tohum ¢imlenmesi,
bitki gelisimi ve verimi {izerine etkilerini
inceledikleri ¢aligmalarinda bakteri asilamasinin
tohum ¢imlenme oranini asilama yapilmayan kontrol
tohumlarina goére % 18 civarinda arttirdigini, bu
konuda bakteri tiiriiniin 6nemli oldugunu bildirmistir.
Arastiricilar bu ¢imlenme artiginin  sebebi olarak
tohumda nisastanin hidrolizi ve asimilasyonu ig¢in
gerekli enzimlerin  homonal tetikleyicisi olan
giberellinin bakteri uygulamalarinda daha yiiksek



sentezlenmesini  gostermislerdir. Bakonyi et al.
(2013) musirin ¢imlenmesi  {izerine  Bacillus
megaterium var. Phosphaticum ve Azotobacter
chroococcum igeren biyolojik giibre uygulamasinin
etkilerini inceledikleri ¢aligmalarinda iki farkli dozda
1 mLI* ve 35 ml I* uygulama yapmuslardir.
Biyolojik giibre uygulamasi kontrole gore %20
oraninda ¢imlenme yiizdesini artirmig, bu artisin
biyolojik giibre uygulamasi yapilmig tohumlardaki
oksin gibi hormonlarin artisindan kaynaklandigi
belirtilmistir.

Biyolojik giibre uygulamasi tatli misirda bitki
gelisimini olumlu yonde etkilemistir. Bitki boyu ve
govde c¢api, tim biyolojik giibre dozlarinin
uygulanmasi ile kontrole gore artmistir. En uzun bitki
boyu ve gdvde ¢ap1 8 ml kg tohum biyolojik giibre
uygulamasinda 174 cm ve 3.46 mm olarak
saptanmustir. Farkli bitkilerde tek basma mikoriza,
Trichoderma spp. ve Bacillus spp. ile yapilan
calismalarda bitki gelisiminin olumlu etkilendigine
yonelik sonuglar vardir (Cakmakei, 2005; Demir vd.,
2009; Martinez-Medina et al., 2009; Adesemoye and
Egamberdieva, 2013; Tas, 2014). Arastirmacilar bu
sonucu biyolojik giibrenin diger zararli patojenlerin
kokte gelisimini azaltmasi, daha fazla su ve besin
maddesi alinmimi1 ve sekonder metabolitlerin olumlu
etkisine baglamislardir.

Bitki basmma kogan adedi bakimindan
uygulamalarin etkisi istatistiki acidan 6nemsiz ¢iksa
da biyolojik giibre uygulamalarindaki kogan adedi
daha yiiksek bulunmustur. Bitki bagina en diisiik
kogan adedi 1.08 adetle biyolojik giibre
uygulanmayan kontrol grubu bitkilerinde izlenirken,
en yiiksek kogan adedi 1.22 ile 4 ml kg' tohum
biyolojik giibre uygulamasinda izlenmistir. Kavuzlu
kocan agirliklart degerlendirildiginde en yiiksek
ortalama kogan agirhgi degeri 354.26 g ile 4 ml kg
tohum biyolojik gilibre uygulamasinda saptanmus,
bunu siras1 ile 349.91 g ile 8 ml kg tohum ve 322.03
g ile 2 ml kg tohum biyolojik giibre uygulamalari
izlemistir. Kontrol uygulamasma gore 4 ml kg*
tohum biyolojik giibre uygulamasi kavuzlu kogan
agirhigint % 13.24 oraninda artirmistir. Kavuzsuz
kocan agirligi bakimindan 4 ve 8 ml kg? tohum
biyolojik gilibre uygulamalar1 aym1 istatistiki
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gruplandirmada yer almiglar ve sirasiyla 277.91 g ve
279.86 g ortalama agirlik degerleri elde edilmistir.
Arastirmamizda verim degerleri 1854-2437 kg da*
arasinda degismistir. Biyolojik gilibre uygulamasi
verim degerini kontrol uygulamasina gore artirmistir.
Biyolojik giibre uygulamasinin dozlar1 arasinda
istatistiki farklilik izlenmistir. 4 ml/kg ile 8 mi/kg
tohum uygulamasi ayni gruplandirmada yer alirken, 2
ml/kg tohum uygulamasindan ayrigmislardir. En
yiiksek verim degeri 8 ml/ kg tohum uygulamasinda
saptanmig, kontrol uygulamasmna gore %31.51
oraninda verim artigt saptanmistir (Cizelge 2). Tarla
kosullarinda 3 farkli mikoriza tiiriiniin (Glomus
mosseae, G. etunicatum ve G. intraradices) misir
bitkisinin gelisimi ve verim sonuglar1 iizerine etkisini
inceleyen bir ¢aligmada tiim uygulamalar kontrole
gore gelisimi ve verimi olumlu yonde etkilemis ve en
iyi degerler G. mosseae uygulamasinda izlenmis,
mikoriza uygulanmayan kontrol uygulamasina goére
% 26.22 oraninda bir verim artig1 saptanmigtir
(Samarbakhsh et al., 2009). Tchameni et al. (2011),
yaptiklart ¢aligmalarinda iki farkli mikoriza tiiri
(Gigaspora margarita ve Acaulospora tuberculata)
ile Trichoderma asperellum’u birlikte Phytophthora
megakarya’ya karsi kakao bitkisinde kullanmiglardir.
Mikoriza ve Trichoderma asilamasi tek basina ve
beraber Dbitki gelisimi ve verim degerlerini
asilanmayanlara gore olumlu yonde etkiledigini
bildirmislerdir. Trichoderma (Ozbay and Newman,
2004), Mikoriza (Talaat and Shawky, 2011) ve kok
bakterilerinin (Altin ve Bora, 2005; Oztekin vd.,
2015) tek baglarina bitki gelisimi ve verim
degerlerini iyilestirdigini bildiren ¢alismalar vardir.
Toro (1997) Phytophthora megakarya bakteri ve
mikoriza mantarlar1 arasinda sinerjistik etkilesimler
oldugu ve bunun sonucu olarak bitki biiylimesinin
olumlu yonde etkilendigini bildirmislerdir. Yaptiklari
caligmada Bacillus subtilis ile G. intraradices
arasinda etkilesim ile fungusun koék kolonizasyon
oranini Ve toprakta fosfat ¢oziiniirliigiiniin artigini
bildirmislerdir. Artursson et al. (2005) bakteriler ile
mantarlara arasindaki yakin hiicre temasi ve besin
maddesi-  karbon  degisimi  gibi  metabolik
aktivitelerin,  bitki  gelisimini olumlu  y6nde
arttirdigini bildirmektedirler.
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Cizelge. 2. Bitki gelisim 6zellikleri ve verime iligkin sonuglar

Bitki Bitki Bitkide Kavuzlu Kavuzsuz
Uvaqulamalar Cimlenme uzunludu capi basina Kocan Kocan Verim
¥ yiizdesi (%) g (cm) Kocan agirh@ agirh@ (kg/da)
(cm) .
adedi (gram) (gram)
2 ml/kg tohum 87.9a 166.7 a 3.29a 1.19 322.03b 254.13 b 2157 ba
4 ml/kg tohum 91.1a 1726 a 3.39a 1.22 354.26 a 27791a 238la
8 ml/kg tohum 90.5a 1740 a 3.46 a 1.20 34991 a 279.86 a 2437 a
Kontrol 80.6 b 1501b  288b 108  31285b 24033b  1853c
LSD 4.29%* 16.20* 0.26* 0.D 26.3**  2156** 1751
*: %S5 seviyesinde énemlidir. **: %1 seviyesinde dnemlidir O.D. :6nemli degil
Cizelge 3’de kogan kalite 6zellikleri ile alakali tohum dozu wuygulamasinda izlenmistir. Tim

parametreler verilmistir. Kogan uzunlugu kogan cap1
iizerine uygulamalarin etkisi istatistiki olarak
saptanmasa da, biyolojik giibre uygulamalari
kontrole gore daha uzun ve daha ¢apli kogan
olusturmustur. En diisiikk degerler her iki parametrede
de  higbir  uygulama  yapilmayan  kontrol
uygulamasindadir. Koganda bulunan sira sayilari
biyolojik giibre uygulamalari bakimindan Onemli
bulunmustur. Koganlarda bulunan sira sayilart 14.50
ile 16.78 arasinda yer almistir. Biyolojik giibre
uygulamasinin tiim dozlar1 ayni istatistiki grupta yer
almis ve kontrol uygulamasina gore sira sayilarini
arttirmistir. Koganda bir sirada bulunan dane sayilart
arasindaki fark istatistiki olarak onemlidir. En diisiik
dane sayis1 36.29 adetle kontrol grubu bitkilerinden

biyolojik giibre dozlar1 arasinda istatistiki fark
gozlenmemistir. Uygulamalar toplam suda ¢oziiniir
kuru madde Oranint istatistiki olarak
etkilememiglerdir. TSCKM degeri 14.19 ila 15.34
arasinda saptanmustir. Toprakta serbest yasayan
fosfat ¢oziicii bakteriler, organik ve inorganik fosfor
bilesenlerinden fosforu serbest hale gegirirler (Kucey
et al., 1989) ve bu artan serbest fosforu mikoriza
hifleri kolaylikla bitkiye aktarabilir, bu da meyve
gelisimini olumlu yo6nde etkiler (Smith and Read,
2008). Birg¢ok bitkide farkli ¢alismalar fosfat ¢oziicii
bakteriler ile mikorizalarin sinerjik etkilesimlerini
bildirmis, bu etkilesim sonucu alinan yeterli besin
maddesinin bitki gelisimini ve meyve Kkalitesini
olumlu yonde etkiledigini belirtmislerdir (Barea et

elde edilmistir. En yiiksek adet ise 40.12 ile 8 ml/kg al., 1997; Kim et al., 1998).
Cizelge. 3. Kocan kalite 6zelliklerine iligkin sonuglar
Kocan Sirada dane
Uygulamalar uzunlugu g:ﬁ;n sapt (S;zzgaym sayisi ;I;/S()?KM
(cm) (adet)
2 ml/kg tohum 20.30 4.33 16.33a 38.37 ab 15.34
4 ml/kg tohum 20.61 4.39 16.78 a 39.66 a 15.32
8 ml/kg tohum 20.78 4.38 16.66 a 40.12 a 15.23
Kontrol 19.23 4.24 1450 b 36.29b 14.19
LSD O.D. O.D. 1.41 3.29 O.D.
*: %5 seviyesinde donemlidir, **: %1 seviyesinde 6nemlidir, O.D: 6nemli degil
Mikorizanin kok kolanizasyonuna bakildiginda Cizelge. 4. Uygulamalarin kok mikoriza

doz artisina bagl olarak mikoriza kolonizasyonunda
artly saptanmigtir. (Cizelge 4). Toth et al. (1984)
musir bitkisinde yaptiklar1 ¢aligmalarinda koklerdeki
mikoriza kolonizasyonu ile yapraklarin fosfor
icerikleri arasinda bir iliski olup olmadigin
aragtirmislar ve artan kolonizasyonun daha fazla
fosfor birikimine neden oldugunu bildirmislerdir.
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kolonizasyonu iizerine etkisi

Uygulamalar Kok Kolanizasyonu (%)

2 ml/kg tohum 39.93¢
4 ml/kg tohum 50.71 Db
8 ml/kg tohum 58.78 a
Kontrol 3.23d
LSD 4.22**

* %5 seV.i.yesinde O6nemlidir, **: %1 seviyesinde
onemlidir, O.D: 6nemli degil
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Domatesde yapilan bir ¢alismada farkli dozlarda
Glomus fasciculatum uygulanmis, doz artig1 ile kok
kolonizasyonu artmigtir ve artan hif orani ile su ve
besin maddelerinin  alimiminin  arttigi, bunun
sonucunda da verim ve bazi kalite Ozelliklerinin
iyilestigi goriilmiistiir (Oztekin ve Ece, 2014).

SONUC
Hastalik ve zararlilar ile miicadelede, toprak
verimliligi ve  siirdiriilebilirliginin ~ devaminda,

kimyasal giibrelerin ¢evreye olumsuz etkilerini
azaltmak i¢in son yillarda kullanimi yayginlasan ve
farkli bilesimler seklinde de uygulamalart baglayan
mikrobiyal giibrelerin tarimda 6nemi artmaktadir.
Bitki gelisimini tegvik edici 6zellikleri bulunan ve
biyolojik kontrol ajani olan mikroorganizmalarin
etkileri, kompleks bir siire¢ olup, mikroorganizma
tiirii ve sayisi, bitki tipi, toprak ozellikleri, ¢evresel
faktorlere bagl olarak degisebilmektedir.
Calismamizda tath misir tiretiminde
Endomycorrhiza, Trichoderma spp, Bacillus subtilis
ve B. megaterium igerikli biyolojik giibre karigimin
etkinligi tatli musir dretiminde test edilmis olup,
¢imlenme, bitki gelisimi, verim artist ve meyve
kalitesi tlizerine etkili oldugu, birgok Olgiilen
parametrede 4 ve 8 ml/kg tohum uygulamalarinin
birbirine yakin degerler verip, ayni istatistiki
gruplandirmada yer aldigi, 4 ml/kg tohum
uygulamasinin uygulama dozu olarak ekonomik
olacagi sonucuna vartlmstir.
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OZ: Bu calismani amaci, Erzurum ili siit sigirciligi isletmelerinin 2013-2014 cari dénem verilerine dayali bilango ve gelir-gider
tablolarini olusturularak, isletmelerin dénem sonu performanslarina dayali risk diizeylerini belirlemektir. Bu amag igin Oltu,
Narman, Pasinler ve Cat ilgelerinde 145 siit sigircilig1 isletmesi ile yiiriitiilen anketlerden elde edilen birincil veriler, aragtirmanin
ana materyali olugturmustur. Bu verileri dikkate alarak, isletmelerin 2013-2014 {iretim periyodu i¢in bilango ve gelir-gider
tablolar1 hazirlanmis ve daha sonra faaliyet donemi sonu igin faaliyet ve karlilik oranlar dikkate alan mali risk analizleri
yapilmistir. Arastirma sonuglar;; Narman ve Pasinler ilgelerinde siit sigirciligt isletmelerinin faaliyetlerin siirdiiriilebilirligi
acisindan daha diisiik ekonomik risklerle karsi karsiya oldugu, fakat sermaye devir oranimin diisiikliigiinden dolay1 potansiyel bir
riske de isaret etmektedir. Ancak diger ilge isletmeleri faaliyet ve sermaye devir oranlari arasindaki etkilesimin bir sonucu olarak,
¢ok daha biiytik risklerle kars1 karsiyadir. Diger taraftan siit sigircilign isletmelerinin faaliyet sonu karlilik oranlari bakimindan
Narman ilgesi isletmeleri mutlak bir stiinliige sahip ve basarisinin diger ilgelerden ¢ok yiiksek olduguna isaret edilmistir.
Dolayisiyla biitiin igletmeler 6z sermaye artirimi ile aktiflerde ozellikle net isletme sermayesinde artig saglayarak, orta ve uzun
vadede siit sigirciligr faaliyetini karli ve siirdiiriilebilir kilabilirler.

Anahtar Kelimeler: Faaliyet ve karlilik oranlari, Gelir-gider analizi, Risk analizi, Siit sigircilig: igletmeleri

Financial Risk Analysis of Dairy Farms in Erzurum Province

ABSTRACT: The aim of this study is to determine the risk levels based on the performances of the dairy farms by creating the
income and costs account tables including their current period data in Erzurum during 2013-2014. For this end, the primary data
obtained from a survey conducted on 145 dairy farms in Oltu, Narman, Pasinler and Cat Districts were used for the main material
of the study. The income and costs account tables for 2013-2014 production period of the dairy farms was created by taking into
consideration these data, and then it were done financial risk analyses related to some operating and profitability rates associated
with their management successes. The results of the study indicated that the dairy farms in Narman and Pasinler Districts in terms
of their sustainable activities faced with lower economic risks, but pointed out a potential risk due to low capital turnover.
However, the dairy farms in other districts faced with much greater risks as a result of the interaction between the operating and
capital turnover. On the other hand, it was highlighted that the dairy farms in Narman District had an absolute advantage in view
of the profitability ratios at the end of their activity, and that their successes were much higher than the others. All the dairy farms,
therefore, could make it possible to perform a profitable and sustainable activity at the medium and long terms by increasing in
their assets via their equities, especially net working capital.

Keywords: Operating and profitability rates, Income-cost analysis, Risk analysis, Dairy farms

GIRIS

Dogu Anadolu Béolgesi’nin  en &nemli
hayvancilik faaliyet merkezlerinden Erzurum ilinin
agroekolojik yapisi, tarim isletmelerinin Dbitkisel
iretim faaliyeti ile stirekli faaliyet geliri temin
etmelerine olanak saglayamamaktadir. Dolayisiyla
isletmelere  likidite saglayarak yil igerisinde
ihtiyaglarin  karsilanmasina imkan saglayan siit
sigircihign faaliyeti, bolgenin ¢ok kaliteli ve genis
mera alanlar1 ile yem bitkileri yetistiriciligi
potansiyelinden dolay1 nispi bir ustiinliige sahiptir.
Biitiin bu avantajlarina ragmen siit sigircilift
isletmelerinin kii¢iik Gl¢eklerde olmasi hem kat
kaynaklarmm  etkin  bir  sekilde  kullanimin
engelleyerek tiretim ve pazarlama maliyetlerinin
etkinsiz kilinmasina hem de isletmelerin likidite ve
rantabilite  prensiplerini  yerine  getirememeleri,
tarimsal faaliyetlerin siirdiiriilebilirligi ile ilgili dogal
ve ekonomik risklere maruz kalmasina neden
olmaktadir. Mevcut riskler altinda karma tip tarim

isletmelerinde en yiiksek sermaye devir oranina sahip
sit sigircihigr igletmeleri, yeterli tarimsal faaliyet
geliri temin edemeyerek o6zellikle donen aktiflerde
yeterli artis saglayamamaktadir (Topcu, 2005). Baska
bir ifade ile iretimde kit kaynaklarin etkinsiz
kullanimindan kaynaklanan basarisizliklarin yaninda
aktif ve pasif sermaye yapisi ve bilesimlerine dayali
olarak faaliyet sonu performanslarinda 6nemli
diisiisler yasanmaktadir.

Siit  sigircih@ isletmelerinin - faaliyet sonu
performanslaria dayali teknik ve ekonomik yonetim
basarisinin  biitiinsel ~ bir  yaklasgimla  analiz
edilebilmesi, isletme diizeyinde verilerin temini
yoluyla olusturulacak sermaye kompozisyonu ve
finans kaynaklar1 ile kazang analizlerini zorunlu
kilmaktadir. Bu yiizden isletmelerin cari donemde
kullandiklar1 aktif degerler karsiliginda yapilan
faaliyet  masraflat  ve  gelir  bilesenlerinin
belirlenerek, isletmelerin donem sonu faaliyet
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basaris1 iizerinde pozitif ve negatif etkiye sahip olan
faktorlerin belirlenmesi biiyiik 6nem arz etmektedir.
Isletmelerin faaliyet basarisi iizerinde etkili olan aktif
varliklar ile toplam tiretim degeri iizerinde etkiye
sahip olan masraflarin  optimum diizeylerinin
belirlenmesi, isletmenin faaliyet basarisi i¢in biyiik
bir 6nem tagimaktadir.

Stratejik 6neme sahip olan bu faaliyet biriminin
aktif ve pasif yapilari ile faaliyet sonu gelir ve gider
analizlerini temel alan faaliyet risk ol¢iimlerinin
yaptlmasit hem isletmenin {iretim planlamasi ve
organizasyon  etkinligine  yonelik  tedbirlerin
alinmasina hem de isletmelerin bilango degerleri
arasindaki dengenin korunarak, masraflarin minimum
kilinmasina olanak saglayabilir.

Biitiin bu teknik ve ekonomik etkinliklere bagl
olarak, siit sigirciligi isletmelerinin iilke ekonomisi
tizerindeki arz ve talep cephelerinde sagladiklari
katma degerlerin pozitif etkilerinden de bahsetmek
miimkiindiir. Mikro yaklagimlarla iilke ekonomisi
tizerinde siit sigircihigi faaliyeti; istihdam hacminin
genisletilmesinde, isgiiciiniin dengeli bir sekilde
kullaniminda, daha rantabl bir ¢alisma ortaminin
saglanmasinda, gelir akimi ve dagilimindaki kesiklik
ve dengesizligi gidermede, tarim isletmelerinde gida
maddesi niteliginde olmayan ve endiistride ham
madde olarak kullanilamayan tarimsal {iriinleri
degerlendirerek kaynak israfina engel olmada ve
tarim sektoriinde dogal ve ekonomik kosullardan
kaynaklanan risk ve belirsizligi bertaraf etmede
biiyiik bir 6neme sahiptir (Askan ve Dagdemir, 2015;
Topcu, 2005, 2008).

Ozellikle mikro 6lgekte tarimsal faaliyetler
icerisinde siit sigirciligl, sermaye devir orani bagh
olarak likidite temininin zor oldugu doénemlerde
isletme faaliyetlerinin siirdiiriilebilmesi, finansal
sorumluluklarm yerine getirilebilmesi ve aktiflerin
teminat altina alinabilmesi bakimindan hem
ekonomik hem de sosyal agidan ¢ok biiyiik bir 6neme
sahiptir. Benzer sekilde ham siitiin ¢esitli siit
irlinlerine islenerek katma degeri yiiksek iiriinler
haline doniistiiriilmesi ve arz kithgmin yasandig:
donemlerde piyasaya sunularak daha yiiksek tarimsal
gelirin elde edilmesi ile donen aktif degerlerde artisin
temin edilmesine de olanak saglamaktadir.

Diger taraftan makro yaklasimla siit sigircilig:

faaliyeti; tarima dayali sanayiye hammadde
saglayarak  bolgelerarast  dengeli  kalkinmaya
yardimci  olmak, bolgesel istihdama katkida

bulunarak kirsal kesimde yapisal ve gizli issizligi
onlemek ve kalkinmanin finansmanini 6z kaynaklara
dayali yatirimlarla gergeklestirme olanaklart sunmasi
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bakimindan da bilyiikk bir etkiye sahiptir (Topcu,
2010). Ayrica bu faaliyet birimi, yiiksek sermaye
devir oranlar1 ile kirsal sosyoekonomik refahi
yiikselterek kirsal alandaki yasam kalitesini artirmak,
kirsal gocli onlemek ve dis ticaret yoluyla iilkeye
doviz girdisi saglayarak ddemeler dengesi iizerinde
iyilestirici etkilere sahip olan 6nemli bir dinamizme
sahiptir (Aral, 1989).

Ulke ekonomisindeki makro ve mikro
yaklagimlar altinda siit sigirciliginin temel misyonu;
insanoglunun her yas ve yasam evresinde diyetlerin
ana bileseni ve hiicrelerin de temel yap1 tasini insa
eden gida iriinlerinin orijin kaynagimi olusturan siit
ve siit Uriinlerinin tiikketimine cevap verebilmek ve
saglikli bireylerden olusan bir toplum inga edebilmek
icin biitiin diinyada oldugu gibi milli gida arz zinciri
giivencesini saglamaktir.

Bu misyon kapsaminda 2000 yilinda diinya siit
iiretimi 490 milyon ton iken, 2014 yilinda bu miktar
802 milyon tona yiikselerek yillik biiytime orani %21
olmustur. Diinya siit iiretiminde Avrupa %33 ile ilk
sirada yer alirken, bunu Asya %29 ve Amerika
%28’lik paylarla takip etmektedir (FAOSTAT,
2017). Diinya siit iiretiminde lider iilkelerin paylar
dikkate aldig1 zaman; ABD %12, Hindistan %8, Cin
%5, Brezilya %4,4, Almanya %3,9, Rusya %3,8’lik
nispetler ile katki saglarken; Tiirkiye ise %2’lik bir
oran ile onuncu sirada yer almaktadir (FAOSTAT,
2017; TUIK, 2017).

Tiirkiye siit tretiminin  %85’ini  olusturan
(TEPGE, 2014) siit sigircihigr isletmelerinde en
onemli niteliksel aktif deger olarak kabul edilen siit
sigirt varliginin genotiplerine gore sayilari ve faaliyet
getirisinin temel kaynagi siit tretim miktarlari,
Cizelge 1’de verilmistir. Kiiltiir ve melez wrklarin siit
sigir1 varliklarinda yillik ortalama %13,3 ve %0,9
oranlarinda artig saglanirken, yerli irklarda %3,9
oraninda bir azalis trendi gézlenmistir.

Siit sigirlarinin - genotiplerindeki  degisimlere
karsi; son yillarda kiiltiir, melez ve yerli sigirlar
basina ve ortalama siit verimleri sirastyla 3,7, 2,7, 1,3
ve 3,1 ton olarak hesaplanmistir. Tirkiye’nin sigir
basina ortalama siit verimi, diinya ortalamasi olan 2,5
tondan yiiksek olmasimna ragmen; diinya siit
iretiminde lider iilkelerden ABD, Almanya ve
Rusya’nin sirasiyla 10,1, 7,5, 4,0 ton verimlerinden
diigiiktiir. Fakat siit iiretiminde lider Cin (2,9 ton),
Brezilya (1,5 ton) ve Hindistan’daki (1,4 ton) sigir
basina siit verimlerinden daha yiiksektir (FAOSTAT,
2017). Diger taraftan; Tiirkiye’nin toplam siit tiretimi
yaklagik 17 milyon ton olup, ortalama yillik artis
oran1 %8,3diir.
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Cizelge 1. Tiirkiye’de sagilan siit sigir1 varligi (adet) ve siit {iretim miktar1 (ton)

Sigir (Kiiltiir) Si8ir (Melez) Sigir (Yerli)
Yillar Hayvan sayisi Siit iiretimi Hayvan sayis1  Siit iiretimi  Hayvan sayis1  Siit iiretimi
2002 850 725 2 467 889 1971740 3 867 656 1570103 1155 088
2003 1034817 3215859 2 236 680 4 568 252 1768 865 1730027
2004 832711 3231461 1699 804 4 608 293 1343 206 1769571
2005 925618 3596 017 1717 309 4 646 857 1355170 1783328
2006 1106 679 4295 367 1799 409 4 884 590 1281843 1687 345
2007 1299750 5050 533 1698 801 4608 728 1230 889 1620079
2008 1385730 5380715 1 665 189 4 520 465 1029 324 1353996
2009 1470 886 5713 004 1 686 064 4 585 859 976 198 1284 450
2010 1626 412 6 309 065 1787012 4 861 835 948 417 1247 644
2011 1868 274 7239 644 1962 713 5341 224 930 155 1221560
2012 2211242 8 544 402 2 263 400 6 166 762 956 758 1256 673
2013 2314 278 8946 131 2 395 897 6 531573 897 097 1177 305
2014 2427909 9383812 2428 708 6 628 337 752 623 986 701
2015 2 500 880 9672573 2 314 061 6 315 366 720 833 945 581
2016 2542 163 9 825 300 2235501 6 101 826 654 051 859 137

(Kaynak: TUIK, 2017)

Arastirma  bolgesini  kapsami igine alan
Kuzeydogu Anadolu bolgesi, dogal kaynaklar ve
agroekolojik  6zellikler bakimindan hayvancilik
faaliyetine daha elverislidir. Bu bolgedeki tarim
isletmelerinin  biyik bir ¢ogunlugu karma tip
isletmelerden olusurken; bitkisel iiretimde daha ¢ok
yem  bitkileri  yetistiriciligi ~ve  hayvancilik
faaliyetinde ise besicilik ve siit sigirciligi 6n plana
cikmaktadir. Arastirma bolgesindeki karma tip
isletmelerin  toplam isletmeler igerisindeki pay1
%87’dir. Diger taraftan yalnizca bitkisel ve yalnizca
hayvansal iiretim yapan isletmeler sirasiyla %11 ve
%?2’1ik paylara sahiptir (Topcu, 2008).

Erzurum’daki karma tip tarim isletmeleri,

%2,5’ini temsil ederken (Topcu, 2005); siit sigirt
varligimin %4,6’sm1 ve siit tretiminin de %4,4’tinii
olusturmaktadir  (TUIK, 2017). Erzurum  siit
sigircilign isletmelerinin kiiltiir ve melez ik hayvan
varliklarinda yillik ortalama %17,2 ve %9,3’lik
artiglar saglanirken, yerli irklarda %5,9’luk bir azalis
trendi  gozlenmistir.  Tirkiye siit sigirciligi
isletmelerine gore, Erzurum’daki siit sigir1 irklarinda
yasanan degisim trendlerindeki iyilesmelere ragmen;
kiiltiir, melez ve yerli ik siit inegi basina verimler
sirastyla 3,7, 2,9 ve 1,3 ton ile dikkate deger bir
degisme gozlenmezken, ortalama siit verimi 2,9 ton
ile daha diisiik diizeylerde seyretmektedir (Cizelge
2).

Tirkiye’deki karma tip isletmelerin  yaklagik
Cizelge 2. Erzurum’da sagilan siit sig1ir1 varligi (adet) ve siit {iretim miktari (ton)
Sigir (Kiiltiir) Sigir (Melez) Sigir (Yerli)
Yillar PO e e s o . .
Hayvan sayisi Siit iiretimi Hayvan sayis1 ~ Siit iiretimi Hayvan sayis1  Siit iiretimi
2002 9462 26 294 83 347 148 859 151 876 112 084
2003 8529 22 288 89 437 170 825 152 343 168 797
2004 6 454 23963 60 375 175691 115723 151 365
2005 6518 24 212 53 265 155 000 119 227 155 949
2006 6 667 24 758 68 124 198 239 91317 119 443
2007 5829 21 646 66 360 193 107 106 632 139 475
2008 8530 31677 87 653 255 068 70 056 91 633
2009 14 231 52 862 121 338 353 093 61 924 80 996
2010 15809 58 712 120 302 350 079 58 862 76 991
2011 18 184 67 530 140 052 407 549 53901 70 501
2012 24 955 92 683 164 228 477 899 46 742 61 138
2013 30012 111 460 198 284 577010 26 853 35124
2014 29 666 110 185 197 717 575 353 21 953 28 715
2015 31101 115 509 190 952 555 668 21 060 27 544
2016 33 859 125 758 199 115 579 422 18 700 24 457

(Kaynak: Anonim, 2017)
42



Erzurum ilindeki siit sigir1 varhigr kiltir ve
melez wklar lehinde 6nemli artig sergilerken; siit
veriminin dolayisiyla siit sigircilig faaliyetinden elde
edilen briit {iretim degerinin diisiik diizeylerde
tesekkiil etmesi, yetistiricilerin faaliyet bagarisini ve
yOnetim motivasyonlarini O6nemli Olgiide
diisiirmektedir. Bu basarisizliklarin temel nedenleri
arasinda siit sigirlarinin ¢evre sartlarina iyi adapte
olamamasi, hayvan barmaklari ve diger binalarin
kapasite ve yapisal niteliklerinin uygunsuzlugu
(Aydin ve ark., 2016; Kogyigit ve ark., 2016), kesif
yemlerin rasyon ve likid varliklarin da donen aktifler
igerisindeki paylarinin ¢ok diisiik olmasi (Askan ve
Dagdemir, 2016; Celik ve ark., 2016; Hazneci ve
Ceyhan, 2011; Direk ve Bayramoglu, 2007), bakim
ve besleme programlarinin yetersizligi (Topcu ve
ark., 2016; Kizilay ve Akgadz, 2008) ve isletme
yonetimi ve organizasyonu ile ilgili aksakliklarin yer
aldig1 (Topcu, 2008) rapor edilmistir.

Rapor edilen aksakliklarla iliskili olarak
aragtirma bolgesinde siit sigircilign isletmelerinin
sabit varliklarinin toplam aktifler igerisinde paymin
%85’ler  diizeyinde olmast  (Topcu, 2015);
isletmelerin iiretim donemi igerisinde yiiksek bakim
ve onarim masraflari ile daha yiiksek amortismanlara
maruz kalmasina, likid degerlerin yatirimlara bagh
kalmasina ve iigilincii kisilere kargi sorumluluklarin
daha yiiksek maliyetlerle yerine getirilebilmesine
sebebiyet vermektedir. Diger taraftan malzeme ve
mithimmat ile likid varliklar1 tegkil eden doénen
varliklarmn ~ miktarlariin =~ yetersizligi,  {iretim
faaliyetinin teknik ve ekonomik optimum diizeylerde
gergeklesmesini de engellemektedir (Topcu, 2015).
Sonug olarak, duran aktiflerin atil kalmas: ve donen
varliklarin ise optimumdan uzak kullanilmasi hem
iiretim maliyetlerinin yiikselmesine hem de daha
diisiik hasilat ile galisilmasina neden olmaktadir.

Biitin  bu  olumsuzluklar karsisinda  siit
sigirciligy faaliyetinin siirdiirtilebilirligi ve basarilt bir
faaliyet performansinin gergeklestirebilmesi,
isletmecilerin yalniz aktif ve pasif planlamas: ile
degil aym1 zamanda ¢ok sayida girdinin isletmeye
minimum maliyetle tedarik fonksiyonun icrasin
gerekli kilmaktadir. Diger taraftan iyi bir yonetim ve
sevk fonksiyonu ile bu aktiflerin faaliyet birimlerine
teknik ve ekonomik optimum seviyelerde veya esit
marjinal gelirler prensibine goére tahsislerin yapilmasi
kac¢imilmazdir.

Bu temel isletmecilik fonksiyonlar1 altinda siit
sigirciligl igletmelerinin faaliyet basarisini belirlemek
i¢in aktif degerler ile yetistiricilik siirecinde maruz
kalinan masraflar arasindaki iligkilere bagli olarak,
donem sonu faaliyet oranlart ve rantabilite
diizeylerinin ayrintili bir sekilde analiz edilmesi
zorunluluk arz etmektedir. Bu yiizden belirlenen
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hedefler dogrultusunda, Erzurum ilinde siit sigirciligt
yapan isletmelerin aktif ve pasif varliklar ile faaliyet
gelir ve giderleri dikkate alinarak; isletmelerin
faaliyet sonu performans basarisi ve stirdiiriilebilirligi
bakimindan faaliyet ve rantabilite oranlarina dayal
risklerin  Olgiilmesi  amaciyla, bu  ¢alisma
planlanmistir.

MATERYAL VE METOT

Materyal

Aragtirmanin ana materyalini Erzurum ilinin
agro-ekolojik tarimsal alt bolgelerini temsil etme
niteligi tasiyan I. alt bolgeden Oltu, II. alt bolgeden
Narman, III. alt bolgeden Pasinler ve IV. alt bolgeden
Cat Tlgelerinde, 2013-2014 iiretim doneminde
faaliyetlerini siirdiiren siit sigircilifl isletmelerinin
sahipleri ile yiiz yilize yapilan anket verilerinden elde
edilen birincil veriler olusturmustur. Ayrica ikincil
veriler, Erzurum ve ifade edilen ilgelerin Gida, Tarim
ve Hayvancilik Miidiirliikleri, ¢esitli istatistiki kurum
ve kuruluslarin (TUIK, FAO) verileri ile yerli ve

yabanci bilimsel makale, rapor ve arastirma
sonuglarindan saglanmistir.

Metotlar

Ornek biiyiikliigiiniin belirlenmesinde

uygulanan metot

Erzurum ilinin agro-ekolojik tarimsal 6zellikleri
dikkate alinarak; her bir tarimsal alt bolgeyi temsil
etme niteligi tastyan ve fiili olarak siit sigirciligt
yapan, siit sigirt varligi 5 ve iistii bas hayvana sahip
isletmelerin slit sigir1 varliklarma gore (Anonim,
2013); tarmmsal alt bolgeleri temsil etme niteligi
tagiyan I. alt boélgeden Oltu, II. alt bolgeden Narman,
III. alt bolgeden Pasinler ve IV. alt bdlgeden Cat
Ilgeleri ile bunlara bagli kdyler Gayeli Ornekleme
Yontemi, siit sigirciligl yapan isletmeler ise Basit
Tesadiifi Ornekleme Yontemleri ile segilmistir.
Aragtirma bolgesinde siit sigircig1 yapan isletmelerin
st sigirn varliklar1 dikkate alinarak; ana ve Ornek
kitleler i¢in bulunan ortalama, standart sapma ve
varyanslara dayali olarak, 6rnek biiylikliigi asagidaki
esitlikle hesaplanmustir (Topcu, 2012).

( N.Z7,0° ]
n= 2 2 2
(N-D)d°+Z;,,0

N : Ornek kitle biiyiikliigi,

N: Ana kitle biiyiikliigii (2042 isletme),

Z,,- Z tablosunda /2 ihtimal diizeyindeki
cetvel degeri (1,96),

o % Ana kitlenin varyansi (162,8),

M Ana kitle ortalamasi (15,4),
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X : Ornek kitle ortalamasi (17,5),

d: Ana kitle ortalamasi (zz=15.4) ve
ornek ortalamasi (X =17.5) arasinda izin verilen
sapma miktarni (d = X — z) ise d = (17,5-15,4) =
2.10 olarak belirlenmistir.

Biitiin bu veriler 1sinda 6rnek biyiikligi (n)
132 olarak hesaplanmigtir. Fakat veri toplama
asamasinda herhangi bir problemle karsilasiima ve
verilerin gegersizligi ihtimaline karg1 145 anket ile
caligma yuritilmistir. Anketlerin agro-ekolojik alt
tarim bolgelerindeki ilgelere dagilimi, Cizelge 3’de
verilmigtir.

Cizelge 3. Alt tarim bolgelerini temsil eden ilgelerdeki isletme sayilari ve yapilan anket sayilari

Tarim bolgeleri iice Isletme sayisi Yapilan anket sayisi
I. Alt bolge Oltu 142 20

II. Alt bolge Narman 507 69

I1. Alt bolge Pasinler 204 28

IV. Alt bolge Cat 208 28

Toplam 1061 145

Genel Toplam 2042 -

Anket verilerinin elde edilmesinde uygulanan

metot

Anket verilerinin temin edilmesi i¢in hazirlanan
anket formlari, ii¢ ana faktor degiskeni adi altinda
toplanmistir. Bunlardan birincisi, siit sigirciligi yapan
isletmecilerin demografik yap1 degiskenleri; ikincisi,
stit sigirciligy isletmelerinin aktif ve pasif sermaye
yapt Dbilesenleri ve sonuncusu siit sigirciligi
isletmelerinin tarimsal yapi1 ve iiretim
degiskenlerinden olusmaktadir.

Verilerin ekonomik analizinde uygulanan

metotlar

Bilango tablolarina kayit edilen aktif degerler;
cari donem piyasa degeri metodu ile degerlendirilmis
ve duran varliklarin ekonomik faaliyetlerde kullanim
stirelerine intikal ettirilmis amortisman paylari
diistilerek, net duran varliklar olarak kayit edilmistir.
Bina ve makine amortismanlar1 sirastyla %4 ve %10
olarak alinirken (Topcu, 2005), siit inekleri icin
ortalama laktasyon siiresi 7 donem olarak kabul
edilmis (Selvi ve Yanar, 2016) ve siit ineginin piyasa
degeri bu siireye boliinerek hesaplanmistir. Pasif
degerlerde yer alan borglar ise ciftgilerin beyanlarina
gore kayit edilmistir.

Hesaplanan amortisman paylari, cari donemde
ilgili aktif degerin iiretimde kullanim karsilig1 olarak
gelir-gider  cetvelinde  faaliyet =~ masraflarina
aktarilirken; duran varliklarin yillik rutin ve cari
donem arizi bakim-onarim masraflari, ilgili aktif
degerlerin ortalama %3 ve %2’si (Kiral ve ark.,
1999) kadar alinmig ve cari masraflara akaryakit
masraflart da dahil edilmistir. Diger taraftan siit
ineklerinin dogumu ve yil sonunda ise dana ve
divelerin ¢ag degisimleri sonucunda farkli yasam
evlerine gecisle olusturulmus olan envanter kiymet
artiglar;, gelirlere; fakat kayip ve oOliimler ise
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masraflara kayit edilmistir. Faaliyet gelirleri arasinda
siit satislar1 ile siit iriinlerine islenen {iriinlerin
degerleri, diger tarimsal faaliyet gelirleri ise giibre
satig degerleri ile isletme wvarliklariin bagka
isletmelere kullandirilma karsilik degerleri ve yem
bitkileri tiretim degerlerinden olusan iiretim degerleri
de siit sigircilign faaliyet gelirleri olarak kayit
edilmigtir.

Siit sigirciligr isletmelerinin bilango ve kazang
tablolarina dayali risk analizleri ile isletmelerin
finansal faaliyet basarisi ve sirdirilebilirligi
olanaklar1 degerlendirilmistir. Bu amaglar igin
kullanilan faaliyet ve karlilik oranlart:

1. Faaliyet oram (AT), isletmelerin bir faaliyet
doneminde  gerceklestirmis  olduklart  toplam
masraflar karsiliginda elde etmis olduklari Gayri
Safi Uretim Degerini (GSUD) ifade etmektedir (Inan,
2001).

2. Sermaye devir oram (CT), faaliyet biriminin
toplam aktifleri karsiiginda meydana  getirmig
oldugu GSUD ’ni gostermektedir (Bolak, 2008).

3. Oz sermaye devir orani (ET), isletmenin 6z
sermayesinden sagladigi GSUD 'dir (1lgaz, 2017).

4. Net isletme sermayesi devir orani (NWCT),
net isletme sermayesi karsiliginda meydana getirilen
GSUD 'ni ifade etmektedir (Er, 2009).

5. Dénen varhklar devir oram (CAT), donen
isletme aktifleri karsiiginda saglanan GSUD dir
(llgaz, 2017).

6. Net maddi duran varliklar devir oram
(TFAT), net sabit isletme aktifleri karsiiginda elde
edilen GSUD olarak tanimlamyr (Késeoglu, 2017).

7. Briit kar (GP), isletmelerin faaliyetleri
sonucunda elde ettikleri GSUD den faaliyet degisir
masraflarin ¢ikartlmasi ile hesaplanan bir orandir
(Topcu, 2004).



8. Briit kar marji (GPM), GSUD karsihiginda
elde edilen briit karin nispi oramidr (Bolak, 2008).

9. Net kar marji (NPM), GSUD karsihiginda
kazandirilan vergi oncesi kar (VOK)'in  nispi
oranidwr (Er, 2009).

10. Devamh sermaye karliligi (ROLTS), Uzun
vadeli bor¢lar ile 6z sermaye karsiliginda VONK 'in
nispi payidir (Illgaz, 2017).

11. Mali rantabilite (FP), isletmelerin 6z
sermaye karsihiginda faaliyetlerinde sagladiklar: faiz
ve vergi sonrast net karmn (FAVSNK) nispi olarak
ifadesidir (Celik ve ark., 2016).

12. Ekonomik rantabilite (EP), isletmelerin
toplam aktifleri karsihiginda sagladiklar faiz ve vergi
oncesi nispi kar (FAVOK) 'dir (Cetin, 2008).

Cizelge 4. Isletmeci ve ailelerinin demografik dzellikleri

Y. Topcu

BULGULAR VE TARTISMA

Siit sigircihigi isletmelerinde demografik ve

sosyoekonomik yapi

Erzurum ilinde siit sigircilig1 yapan isletmelerin
demografik ve sosyoekonomik yapist ile ilgili veriler,
Cizelge 4’de ozetlenmistir. Isletmecinin  yas
ortalamasi 47,3 olup, orta 6gretim mezunlar1 daha
baskindir. TIsletmecilerin tarimsal (TFUY) ve siit
sigircihign faaliyeti ugrag yillar1 (SSUY), 29,3 ve 27,2
yil olarak hesaplanmigtir. Sosyal giivenlik kurumuna
(SGK) kayith isletmeciler, toplam isletmecilerin
%61,4’int olugturmustur. Erzurum ili siit sigircilig
isletmelerinde ortalama aile biiyiikliigi (4/B) 5,4
birey olup, Cat ve Narman ilgelerindekiler il
ortalamasinin {izerindedir.

lceler Isletme - i.sletmeci _ Aile

Sayis1 | Yas Egitimsiiresi TFUY SSUY SGK AIB TYKI KDIS TDG
Oltu 20 46,2 8 21,7 24.8 10 4.4 39,2 0 9 500
Narman 69 47,5 8 28,3 25,8 43 5,6 44,3 5 9775
Pasinler 28 49,2 7 35,6 32,2 25 4,9 45,0 3 16 300
Cat 28 45,9 9 28,9 27,2 11 59 42,9 6 12 642
Toplam 145 47,3 8,5 29,8 21,2 89 54 43,5 4,7 12197

Isletmecilerin tiim yil kdyde ikamet siireleri
(TYKID), 43,5 yil ve yil boyunca tam zamanl (%97)
koyde ikamet etmektedir. Tarimsal faaliyetin en
disiik diizeylerde seyrettigi kis aylarinda, ailelerin
%3’t kismi zamanh 4,7 ay kdy disinda ikamet
(KDIS) etmektedirler. Ayrica isletmecilerin yillik
tarim dig1 gelirleri (TDG) 12 197 TL’dir (Cizelge 4).

Siit sigircihi@r isletmelerinde cesitli  aktif

degerler ve masraf bilesenleri

Sit sigirciligr faaliyetinde bina ve makine
sermaye kompozisyonu ve degerleri ile ilgili sabit ve
cari masraflar, Cizelge 5 ve Cizelge 6’da verilmistir.
Siit sigircilign isletmelerinde hayvan barmnaklari 13
yildan daha fazla siirede kullanilmasina ragmen, Cat
ilgesinde barmaklar 9 yillik kullanim ile daha yeni ve
en ylksek piyasa degeri ve sabit masrafa sahiptir
(Cizelge 5). Diger taraftan makine envanteri
bakimindan en yiiksek makine degeri ve yeni
makinelere sahip olan Narman ilgesi, en yiiksek sabit
makine masraflarina maruz kalmaktadir (Cizelge 6).

Siit sigirciligr isletmelerinde hayvan sermayesi
ile envanter degeri, Cizelge 7 ve yem sermayesi ile

masraflari, Cizelge 8’de verilmistir. Kiiltir ve melez
ik siit sigirt varliginin en yiiksek oldugu Oltu ilgesi,
26 ve 16,8 bas ile Erzurum ortalamasindan daha
yiiksek bir paya sahiptir. Yerli stit sigir varligi en
fazla Narman ilgesinde olmasina ragmen, toplam
s1gir sayist ve hayvan envanter degerinde en yiiksek
paya sahiptir.

Yar1 entansif sistemde faaliyet siirdiiren siit
sigirt isletmelerinde hayvan basina giinliik tiiketilen
kaba ve kesif yem miktarlar1 ve giinliik yem envanter
degeri bakiminda en yiiksek pay, 95,50 ve 28,20 kg
rasyon ve 18 194 TL ile Narman ilgesine aittir.
Isletmelerde hayvan basina tiiketilen giinliik kaba ve
kesif yem tiiketim miktarlar1 i¢in Erzurum il
ortalamasi, 54,26 ve 22,31 kg olup; rasyon envanter
degeri ise 15 493 TL dir (Cizelge 8).

Sit sigirlarinin saglik, bakim ve diger cari
masraflart ise Cizelge 9’da verilmistir. En yiiksek
saglik ve bakim masraflan Oltu ve Pasinler
[lgelerinde, fakat en diisiik saglik ve bakim masraflari
da Narman ilgesinde gerceklesmistir (Cizelge 9).
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Cizelge 5. Bina varlig1, nevi, degeri ve masraflar1 (TL)

OLTU
Bina nevi Alan Yas Degeri  Amortisman Ylllg(aohl:snm Toplam Sabit Cari Dénem
(m?) (y1) (TL) (TL)* Masrafi Masraf Masraf
Ev 125,00 11,50 38250 1530,00 1794,12 3324,12 843,75
Garaj 36,25 14,00 8125 325,00 500,00 825,00 250,00
Ahir 216,30 11,70 30750 1 230,00 2531,25 3761,25 1 500,00
Samanlik 110,32 12,26 13474 538,96 500,00 1 038,96 0,00
Sulama Kanali 50,00 10,00 13000 520,00 1 500,00 2 020,00 0,00
Toplam 537,87 103 599 4 143,96 6 825,37 10 969,33 2 593,75
NARMAN
. . . . . Yillik Onarim . s
Bina nevi Alan Yas Degeri Amortisman Bakim Toplam Sabit  Cari Dénem
(m?) (y1) (TL) (TL)* Masrafi Masraf Masraf
Ev 109,93 14,90 32594 1303,76 893,59 2197,35 721,21
Depo 38,33 26,67 6 667 266,67 0,00 266,67 0,00
Garaj 15,50 9,00 10 000 400,00 0,00 400,00 0,00
Ahir 120,58 15,16 22471 898,84 932,08 1 830,92 694,90
Samanlik 84,85 21,19 11 656 466,24 475,00 941,24 416,67
Toplam 369,19 83 388 333551 2 300,67 5 636,18 1832,78
PASINLER
Bi . .. . Yilik Onarim - —
ina nevi Alan Yas Degeri Amortisman Bakim Toplam Sabit  Cari Déonem
(m?) (y1) (TL) (TL)* Masrafi Masraf Masraf
Ev 138,57 19,86 41429 1657,14 1196,15 2 853,29 575,00
Depo 62,50 9,67 15 500 620,00 570,00 1 190,00 340,00
Garaj 35,00 6,00 6 500 260,00 300,00 560,00 275,00
Ahir 140,50 17,14 31429 1257,14 1448,15 2705,29 704,00
Samanlik 167,78 13,67 16 222 648,88 758,33 1407,21 591,67
Sulama Kanali 66,00 17,60 10 000 400,00 1 500,00 1 900,00 750,00
Toplam 610,35 121079 4 843,17 5772,63 10 615,80 } 235,67
CAT
Bina nevi Alan Yas Degeri Amortisman  Yilhk Onarim Toplam Sabit ~ Cari Dénem
(m?) (yi) (TL) (TL)* Bakim Masrafi Masraf Masraf
Ev 115,54 11,32 46 250 1850,00 144737 3297,37 661,75
Depo 56,11 14,78 21778 871,11 625,00 1496,11 416,67
Garaj 33,33 9,00 5833 233,33 250,00 483,33 0,00
Ahir 131,96 9,00 31786 1271,43 1162,50 2433,93 587,50
Samanlik 74,00 10,25 16 575 663,00 600,00 1 263,00 375,00
Sulama Kanali 100,00 30,00 15 000 600,00 2 000,00 2 600,00 0,00
Toplam 510,94 137 222 5488,87 6 084,87 11573,74 2 040,92
ERZURUM
Bina nevi Alan Yas Degeri Amortisman  Yilhk Onarnm Toplam Sabit  Cari Dénem
(m? (y1) (TL) (TL)* Bakim Masrafi Masraf Masraf
Ev 122,26 14,40 39631 1585,23 1332,81 2918,03 700,43
Depo 39,24 12,78 10 986 439,44 298,75 738,19 189,17
Garaj 30,02 9,50 7615 304,58 262,50 567,08 131,25
Ahir 152,34 13,25 29109 1164,35 1518,50 2 682,85 871,60
Samanlik 109,24 14,34 14 482 579,27 583,33 1162,60 345,84
Sulama Kanali 54,00 14,40 9 500 380,00 1 250,00 1 630,00 187,50
Toplam 507,09 111322 4 452,88 5 245,89 9 698,76 2425,78

* Amortisman %4 alimustir.
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Cizelge 6. Makina varlig1, nevi, degeri ve masraflari ile alet ve ekipman masraflar1 (TL)

OLTU
Makine nevi Adet Yas Degeri Amortisman Onarim Toplam Sabit  Cari Masraf  Alet-ekipman
(yil) (TL) (TL)* Bakim Mas. Masraf (TL) (TL) Masrafi (TL)
Traktor 1,00 7,79 28 357 2835,71 2285,71 5121,42 12 189,28
Romork 1,00 5,08 3846 384,62 300,00 684,62 500,00
Ot bigme makin. 1,00 1,00 1250 125,00 120,00 245,00 100,00
Kaziyicilar 1,15 7,29 2143 214,29 800,00 1014,29 350,00
Masir silaj makin. 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Biger-dover 1,00 4,14 4 357 435,71 850,00 128571 687,50
Sagim makinasi 1,00 1,67 4403 440,30 250,00 690,30 50,00
Toplam 44 356 3995,33 4 605,71 8 351,04 13 876,78 3653,85
NARMAN
Makine nevi Adet Yas Degeri Amortisman Onarim Toplam Sabit  Cari Masraf  Alet-ekipman
(y1l) (TL) (TL)* Bakim Mas. Masraf (TL) (TL) Masrafi (TL)
Traktor 1,00 5,80 35000 3500,00 1198,33 4 698,33 8114,93
Romork 1,00 7,26 4694 469,43 100,00 569,43 0,00
Ot bigme makin. 1,00 4,67 15 875 1587,50 200,00 178750 216,67
Kaziyicilar 1,00 4,45 2818 281,82 116,67 398,49 125,00
Musir silaj makin. 1,00 1,00 32500 3250,00 0,00 3250,00 0,00
Biger-dover 1,00 5,29 8286 828,59 670,00 1 498,59 300,00
Sagim makinasi 1,69 4,06 3469 346,88 83,33 430,21 50,00
Toplam 102 642 9917,33 2368,33 12 202,33 8 806,60 3992,75
PASINLER
Makine nevi Adet Yas Degeri Amortisman Onarmm Toplam Sabit Cari Masraf  Alet-ekipman
(y1l) (TL) (TL)* Bakim Mas. Masraf (TL) (TL) Masrafi (TL)
Traktor 1,06 8,33 31167 3116,67 1788,89 4 905,56 932111
Romork 1,06 8,88 3938 393,75 341,67 735,42 100,00
Ot bigme makin. 1,25 9,75 6750 675,00 466,67 1141,67 175,00
Kaziyicilar 1,60 10,50 2850 285,00 133,33 418,33 65,00
Musir silaj makin. 1,00 2,00 8500 850,00 450,00 1 300,00 270,00
Biger-dover 1,00 8,33 4411 441,11 587,50 1028,61 283,33
Sagim makinasi 1,18 3,00 2932 293,18 557,14 850,32 125,00
Toplam 60574 5761,53 4 325,20 9 529,59 10 339,44 4 017,86
CAT
Makine nevi Adet Yas Degeri Amortisman Onarmm Toplam Sabit ~ Cari Masraf  Alet-ekipman
(y1l) (TL) (TL)* Bakim Mas. Masraf (TL) (TL) Masrafi (TL)
Traktor 1,00 8,23 33769 3376,92 1546,15 4923,07 6 835,67
Romork 1,00 10,23 4769 476,92 0,00 476,92 0,00
Ot bigme makin. 1,00 10,00 2500 250,00 0,00 250,00 0,00
Kaziyicilar 1,20 8,40 3100 310,00 416,67 726,67 250,00
Musir silaj makin. 1,00 5,00 2333 233,33 250,00 483,33 500,00
Biger-dover 1,00 3,29 5429 542,86 255,00 797,86 316,67
Sagim makinasi 1,27 3,33 2020 202,03 278,46 480,49 263,64
Toplam 53912 5 190,04 2746,28 7 657,86 8 165,98 2 875,00
ERZURUM
Makine nevi Adet Yas Degeri Amortisman Onarim Toplam Sabit  Cari Masraf  Alet-ekipman
(y1l) (TL) (TL)* Bakim Mas. Masraf (TL) (TL) Masrafi (TL)
Traktor 1,02 7,54 32073 3207,33 1704,77 4912,10 9 115,25
Romork 1,02 7,86 4312 431,18 185,42 616,60 150,00
Ot bigme makin. 1,06 6,36 6 594 659,38 196,67 856,04 122,92
Kaziyicilar 1,24 7,66 2728 272,78 366,68 639,44 197,50
Musir silaj makin. 0,75 2,00 10 833 1083,33 175,00 1 258,33 192,50
Biger-dover 1,00 5,26 5621 562,07 590,63 1152,69 396,88
Sagim makinasi 1,29 3,02 3206 320,60 292,23 612,83 122,16
Toplam 65 367 6 216,06 3511,40 9435,20 10 175,03 3634,87

*Amortisman %10 alinmigtir.
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Erzurum {li Siit Sigircilig1 Isletmelerinin Mali Risk Analizi

Cizelge 9. Hayvan sagligi ve bakimi ile diger cari masraflar

OLTU NARMAN PASINLER CAT ERZURUM
Suni tohumlama 1 656,79 312,19 267,00 495,83 682,95
Veteriner 467,86 194,61 212,86 212,61 271,99
Ast 531,75 230,72 644,11 397,86 451,11
Tuz 287,00 76,74 155,89 99,46 154,77
Dezenfeksiyon 153,68 70,42 174,63 108,33 126,77
Althik 131,25 0,00 0,00 0,00 32,81
Elektrik 864,27 556,38 929,53 578,30 732,12
Siit birligi aidati 350,00 0,00 123,33 0,00 118,33
Toplam 4 442,60 1441,06 2507,35 1892,39 2 570,85

3.3. Siit sigircihigi isletmelerinde

bilan¢o analizi

Siit sigirciligl isletmelerinde bilanco analizi

Siit sigircihign isletmesinin 6zetlenmis ortalama
aktif ve pasif degerleri ifade eden 2013-2014 cari
donem sonu bilangosu, Cizelge 10’da verilmistir.
Yar1 entansif siit sigircilign isletmelerinde duran
varliklarin toplam aktifler igerisindeki paylart Oltu,
Narman, Pasinler ve Cat ilgeleri ile Erzurum
ortalamasina gore sirastyla %85, %83, %81, %82 ve

icerisinde 6z kaynaklar %72, %78, %77, %80 ve
%83 iken, toplam yabanci kaynaklar igerisinde kisa
vadeli borglar ise %62, %87, %84, %84 ve %80 pay
almaktadir (Cizelge 10). Isletmelerin dénen aktifler
degerleri oldukga diisiik diizeylerde olup; cari isletme
varliklarimi karsilayarak tiretime devam edebilmeleri
ve lglincti sahislara Karsi finansal sorumluluklarini
yerine getirebilmek icin yogun bir sekilde kisa vadeli
bor¢lanmaya gitmislerdir. Bu durum isletmelerin
malzeme ve mithimmat varhig ile 6zellikle de likid

%87 olarak hesaplanmustir. Benzer sekilde pasifler varliklarin  yetersiz  oldufunu  gdstermektedir.
Cizelge 10. Siit sigircilig1 igletmelerinin 2013-2014 cari donem sonu 6zet bilangosu
OLTU NARMAN PASINLER CAT ERZURUM
1. Donen aktifler 151 232 165 161 213895 179909 203 999
1.1. Kasa varligi 10 000 6 250 13333 17 500 11771
1.2. Kisa vadeli alacaklar 75 855 61729 38 900 78 500 63 746
1.3. Malzeme ve miithimmat varligi 65 377 97181 161 661 83 909 128 483
2. Duran aktifler 874 849 819 917 892091 791754 131 4081
2.1. Alacaklar toplami 65 000 0 5000 18 000 59 500
2.2. Nebat varlig1 12 388 106 756 5 356 47 986 51 815
2.3. Net maddi duran varliklar 797 462 713161 881736 725768 1202 766
1. Aktifler Toplamm 1026 081 985078 1105986 971663 1518 080
1. Yabanci kaynaklar 288 304 219 041 250 861 194 246 263 300
1.1. Kisa vadeli borg¢lar 178 137 190 674 210305 163 496 210 840
1.1.1. Banka borcu 8650 12 147 12 345 16 445 12 397
1.1.2. Ticari borglar (materyal alimy) 30 706 48 699 47 519 31410 48 287
1.1.3. Iscilik bor¢lary 29 603 26 061 33843 21529 25 322
1.1.4. Diger cari borg¢lar 60 310 74 760 81 362 52 940 73610
1.1.5. Kira borg¢lart 12716 8 155 16 735 17 002 25948
1.1.6. Uzun vadeli bor¢ karsiliklart 34 842 12 885 16 146 22 688 21872
1.1.7. Hayvan envanter kiymet azalist 1310 7967 2 355 1482 3 405
1.2. Uzun vadeli bor¢lar 110 167 28 367 40 556 30 750 52 460
1.3. Orta vadeli borglar 29 200 19 500 20 800 60 000 32 375
2. Oz kaynaklar 737777 766 037 855125 777417 1254 780
2.1. Oz sermaye 657 861 420 205 678365 637612 1076 077
2.2. Hayvan envanter kiymet artisi 40 063 138 605 42181 31992 62 649
2.3. Amortismanlar 73 647 97 715 81 106 87 850 92 852
2.4. Dénem net kar1 (VONK) -33 794 109 512 53473 19 963 23 202
11. Pasifler Toplam 1 026 081 985078 1105986 971663 1518080

52



Siit sigircihgr isletmelerinin  donem sonu

faaliyet gelir ve gider analizi

Siit sigireilign isletmesinin  2013-2014 {iretim
yilina ait ortalama dénem sonu faaliyet gelirleri ile
iretim masraflar1, Cizelge 11°de verilmigtir. Faaliyet
gelirleri bakimimndan en yiiksek paya sahip olan
isletmelerin Narman ilcesinde yogunlastigi, fakat en
diistik sabit masraflara karsilik daha yiiksek degisken
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masraflar ile faaliyetlerini siirdiirmektedir. Bu
yiizden en yiiksek faiz ve vergi dncesi kar (FAVOK)
ile vergi oncesi kara (VOK) sahip isletmeler, bu
ilcede yogunlasmistir. Bu ilgceyi maliyet etkinligi
yoniinden Pasinler Ilgesi ve Erzurum takip ederken,
Oltu ilgesi maliyet etkinliginde en kotii durumda olan
isletmelere sahiptir.

Cizelge 11. Siit sigirciligi isletmelerinin 2013-2014 dénem sonu faaliyet gelir ve gider tablosu

L. FAALIYET GELIRLERIi

OLTU NARMAN PASINLER CAT ERZURUM

1. Toplam faaliyet gelirleri (TR) 168 003 297 789 244 984 209 471 258 719
1.1. Yem bitkileri tiretim geliri 59878 95331 159 161 82 059 125 557
1.2. Ham siit geliri 48 155 49854 26 314 60 057 48 874
1.3. Siit iriinleri geliri 11 157 9899 10 192 29 846 15 263
1.4. Damuzlik envanter kiymet artigi 40 063 138 605 42181 31992 62 649
1.5. Diger tarimsal faaliyet gelirleri 8 750 4100 7136 5517 6 376
2. Toplam faaliyet masraflari (TC) 166 955 175392 175 365 166 820 213 645
2.1. Toplam sabit masraflar (TFC) 94 508 83 380 91 497 80 889 104 500
2.1.1. Kira masraflart 16 836 13 385 18 299 27 086 37 260
2.1.1.1. Yem bitkileri i¢in kira masrafi 12716 8 155 16 735 17 002 25948
2.1.1.2. Nebat ve tarla demirbas i¢in kira 4120 5 230 1564 10 084 11312
masrafi
2.1.2. Bina ve tarimsal yapt masraflart 10 969 5636 10 616 11 262 9699
2.1.2.1. Amortisman masraflar 4144 3336 4843 5489 4 453
2.1.2.2. Yillik onarim-bakim masraflari 6 825 2301 5773 5773 5 246
2.1.3. Alet ve makine masraflart 8 601 12 286 10 087 7936 9727
2.1.3.1. Amortisman masraflari 3995 9917 5762 5190 6 216
2.1.3.2. Yillik onarim-bakim masraflart 4 606 2 368 4 325 2746 3511
2.1.4. Siit sigir materyal masraflar 23 998 22 041 14 295 9224 17 516
2.1.4.1. Amortisman 22 688 14 074 11 940 7742 14111
2.1.4.2. Envanter kiymet azalist 1310 7967 2 355 1482 3405
2.1.5. Daimi aile isgiicii masraflart 29 603 26 061 33 843 21 529 25 322

Sabit Masraflar Toplami (A) 90 008 79 409 87 140 77037 99 524
2.1.6. Sabit serm. Firsat maliyeti (A*%35) 4500 3971 4 357 3852 4976
2.2. Toplam degisir masraflar (TVC) 72447 92012 83 868 85931 109 145
2.2.1. Bitkisel iiretim materyal masraflart 22343 48799 33480 45110 61 656
2.2.1.1. Yem bitkileri materyal masraflar 17455 30793 29 324 18124 33076
2m§5la%c Nebat ve tarla demirbasi materyal 4888 18 006 4156 26 986 28 580
2.2.3. Yem masraflart 13 251 17 905 18 195 13 286 15211
2.2.4. Hayvan saghg ve diger masraflar 4443 1441 2 507 1892 2571
2.2.5. Bina cari donem igletme masraflart 9419 4133 9008 8126 7672
2.2.6. Makine cari dénem isletme masraflart 13 877 8 807 10 339 8 166 10175
2.2.7. Alet ve ekipman masraflari 3654 3993 4018 2 875 3635

Degigir Masraflar Toplami (B) 68997 87630 79 873 81839 103 948
2.2.8. Genel idare masraflart (B*%3) 2010 2 552 2 326 2 384 3028
2.2.9. Degisir serm. firsat maliyeti (B*%5) 3450 4 382 3994 4092 5197
3. Faiz ve vergi éncesi kar (FAVOK) 1048 122397 69 619 42 651 45074
Cari donem faiz ve ana Kapital odemeleri (-) 34 842 12 885 16 146 22 688 21872
4, Vergi 6ncesi net kar (VOK) -33794 109 512 53 473 19 963 23 202
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Erzurum {li Siit Sigircilig1 Isletmelerinin Mali Risk Analizi

Siit sigircihgr isletmelerinin  donem sonu

faaliyet ve karlilik oranlar:

Yar1 entansif siit sigirciligi isletmelerinde cari
donem faaliyet sonuglarina gore analiz edilen faaliyet
ve karlilik oranlari, Cizelge 12’de verilmistir. Siit
sigircilign  igletmelerinde  faaliyet sonu basari
durumunu ifade eden faaliyet oran1 (AT), Narman ve
Pasinler Ilgelerinde daha yiiksektir. Oltu ilgesinde ise
en disiik diizeyde olup, hemen hemen normal Kkar
esigindedir. Dolayisiyla isletmelerinin  karli bir
faaliyet siirdiirebilmeleri ig¢in AT’nin 1°den daha
biiyiik olmas1 gerekir (Bolak, 2008; Cetin, 2008; Er,
2009; Topcu, 2018). Ciinkii tarim isletmelerinin karlt
bir iiretim faaliyeti siirdiirebilmeleri ic¢in toplam
iretim degerlerinin toplam masraflarindan daha

bliyik olmasi gerekmektedir. AT’nin  diisiik
olmasimnin  nedenleri; isletmelerin  net  duran
aktiflerinin  toplam sermaye igerisinde yiiksek

oranlarda olmasindan dolay1, kit kaynaklarda teknik
etkinligin saglanamayarak maliyet etkinsizligi ya da
Olgek ekonomilerinin optimal diizeyde
kullanilamamasi ile toplam iiretim degerinin diigiik
olmasidir.

Diger taraftan sermaye (CT) ve 06z sermaye
devir oranlart (ET), biitiin ilgelerde ¢ok disiik
diizeylerde olup tarim isletmelerinde oldugu gibi bu
faaliyet birimi de aktifler ile 6z sermaye karsiliginda
iretimden sagladiklar1 faydalar bakimindan biiyiik
bir risk ile karsi karsiyadir (Cizelge 12). Narman
ilgesi 0z sermaye etkinligini en iyi kullanan
isletmelere sahipken, aktifler yoniinden diger ilge

isletmeleri ile benzer riskler gostermektedir. Bu
durum daha ¢ok isletmelerin sabit varlilara yogun
yatirrm yapmalari ve mevcut kapasitenin altinda
iiretim faaliyetini ger¢eklesmelerinden kaynaklanan
kar marjlarinin diisiik diizeylerde seyretmesine neden
olmaktadir.

Aktif varliklar igerisinde dénen ve net duran
varliklarin iiretim degerine doniisme oranlarini ifade
eden donen aktif (CAT) ve net maddi duran varhk
(TFAT)  devir oranlari, aktif varliklarin {retim
degerine doniigiimleri hakkinda daha ayrintili bilgi
sunmaktadir. CAT, Narman ilgesinde en yiiksek
orana sahipken, Oltu ilgesinde en diisiik diizeydedir.
Isletmelerde  dénen  aktiflerin  iiretim  degeri
iizerindeki etkinligi yoniinden risk diistik, fakat cari
varliklarin temin edilmesi i¢in kisa vadeli borg
edinimleri yiiksek risk faktoriidiir. Nitekim net
isletme sermayesi devir oran1 (NWCT), Pasinler ve
Cat ilgeleri disinda ilge isletmelerinde biiyiik bir risk
kaynagidir. TFAT, Narman il¢esinde iyi durumda,
fakat diger ilgelerde daha diisiik katki sunmaktadir.
Ozellikle aktif degerlerde oldugu gibi biitiin ilgelerde
net maddi duran varliklarin iiretim degerine katkisi
oldukea diisiik ve gerekgesi ise bu varliklarin {iretime
katilimi optimal 6lcegin altinda tesekkiil etmektedir.
NWCT bakimindan Pasinler ilgesi ¢ok iyi bir
durumda iken, Cat ilkesi de kendi donen aktifler ile
faaliyetlerini siirdiirebilecek durumdadir. Ozellikle
Pasinler ilgesi isletmeleri malzeme ve miithimmat
varlig1 yoniinden siit sigircilig1 faaliyetlerinde yiiksek
bir etkinlige sahiptir.

Cizelge 12. Siit sigircilig1 igletmelerinde donem sonu faaliyet ve karlilik oranlari

OLTU NARMAN PASINLER CAT ERZURUM

Siit sigirciligl isletmelerinin donem sonu faaliyet oranlari

Faaliyet orani (AT) 1,01 1,70 1,40 1,26 1,21
Sermaye devir orani (CT) 0,16 0,30 0,22 0,22 0,17
Oz sermaye devir orani (ET) 0,26 0,71 0,36 0,33 0,24
Net isletme sermayesi devir orani

(NWCT) -6,24 -11,67 68,24 12,76 -37,82
Dénen aktif devir orani (CAT) 1,11 1,80 1,15 1,16 1,27
Net maddi duran aktif devir orani

(TFAT) 0,21 0,42 0,28 0,29 0,22
Siit sigircilig isletmelerinin donem sonu karhlhik oranlari

Briit Kar (GP) 95 556 205 777 161 116 123 540 149 574
Briit kar marji (GPM) (%) 56,88 69,10 65,77 58,98 57,81
Net kar marji (NPM) (%) -20,12 36,78 21,83 9,53 8,97
Devamly sermaye karliligi (ROLTS) (%) -4,40 24,41 7,44 2,99 2,06
Mali rantabilite (FP) (%) -5,14 26,06 7,88 3,13 2,16
Ekonomik rantabilite (EP) (%) 0,10 12,43 6,29 4,39 2,97

Siit sigircilign igletmelerinin faaliyet sonu basari
oranlar1 hakkinda 6nemli bilgi veren karlilik oranlari
dikkate alinirsa; briit kar marji (GPM) ve net Kkar
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marj1 (NPM), Narman ve Pasinler ilgelerinde ¢ok
daha iyi faaliyet sonu net getirisi saglamaktadir.
Ancak devamli sermaye karliligin1 (ROLTS), Narman



ilgesi disindaki diger ilge isletmeleri mevcut
sermayenin maliyeti altindaki karlara maruz
kalmaktadir. Yine mali (FP) ve ekonomik rantabilite
(EP) analiz sonuglar1 da Narman ilgesi isletmelerinin
cari donem firsat maliyetine karsilik verebilecek bir
kar oranina sahipken, diger ilceler  aktif
sermayelerinin cari donem faiz karsiliklarinin dahi
altinda bir kar marj1 ile faaliyetlerine dezavantajli
olarak devam etmektedirler.

SONUC VE ONERILER

Erzurum ilindeki yar1 entansif siit sigirciligi
isletmelerinin bilango ve gelir analiz sonuglari;
toplam aktifler icerisinde sabit varliklarin payr %87
ve aktiflerin %83’ liniin 6z kaynaklardan saglandigini,
fakat yabanci kaynaklarin %80’nin kisa vadeli
borglardan tesekkiil ettigini gostermistir. Bu durum,
isletmelerin dénen aktiflerinin bilylik bir boliimiiniin
kisa vadeli borglarla karsilanarak cari faaliyet
doneminde bor¢ yiiklerinin yiiksek oldugu ve

karlilign ~ 6nemli olgiide  diislirdiigii  anlamina
gelmektedir.
Aynt  zamanda aragtirma sonuglari,  siit

sigircilign isletmelerinde faaliyet oranlarinin Narman
ve Pasinler ilgelerinde faaliyetlerin siirdiiriilebilirligi
acisindan daha disiik ekonomik risklerle Kkarsi
karsiya olundugu, fakat sermaye devir oraninin ¢ok
diisiik olmasindan dolay1 potansiyel bir riske de isaret
etmektedir. Ancak diger ilge isletmeleri faaliyet ve
sermaye devir oranlari arasindaki etkilesimin bir
sonucu olarak, c¢ok daha biyiik risklerle karst
karstyadir. Ozellikle cari dénem basarisin en
onemli kriterlerinden net isletme sermayesi devir
orani, Pasinler ve Cat ilgeleri isletmelerinde iyi
durumda iken; diger isletmeler ¢ok daha biiylik bir
risk lstlenmis durumdadir. Dolayisiyla cari déonem
malzeme ve mithimmat varligi ile likid degerler, bu
ilgelerin diginda biyiik bir oranda kisa vadeli
borglarla siirdiiriilmektedir. Bu ylizden siit sigircilig
isletmelerinde net isletme sermayesi, aktif varliklar
aleyhine olmak {izere artirilmali ve yatirim
planlamalarinda sabit varliklar optimal olgeklere
cekilerek, atil olabilecek kapasite karsiliklart cari
varliklari temininde kullanilmalidir.

Siit  sigircilign  isletmelerinin  faaliyet sonu
karlilik oranlar ile ilgili arastirma sonuglar1 da,
Narman il¢esinin mutlak bir {istiinliige sahip oldugu
ve faaliyet sonu basarisinin diger ilgelerden ¢ok
yiiksek olduguna isaret etmektedir. Net kar marji
yoniinden Narman ve Pasinler ilgeleri %37 ve
%22°lik marjlarina sahip olarak, i¢ karlik oranlarini
yiiksek seviyelere tagimalarina ragmen, mali ve
eckonomik rantabilite bakimindan Pasinler ilgesi
dezavantajli duruma diismektedir. Pasinler ilgesi
isletmelerinin toplam iiretim degeri icerisinde net kar

Y. Topcu

orant kabul edilebilir durumda olmasina ragmen,
aktif ve 6z sermaye karsiliginda elde edilen FAVOK
ile  VONK bakiminda rekabet edebilir ve
stirdiiriilebilir bir faaliyet kar1 saglayamamaktadirlar.
Dolayistyla Narman ilgesi disindaki diger ilge
isletmeleri 6z sermaye artirimi ile aktif degerlerinde
artis saglayarak, orta ve uzun vadede siit sigirciligt
faaliyetini karli ve siirdiiriilebilir kilabilirler.
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0OZ: Bugday; tasinmast, tarimi, saklanma ve islenmesinin oldukga kolay olmasi; kislik ve yazhk iiretilebilmesi ve besin degerinin
yliksek olmasi gibi nedenlerle, diinyada ve Tiirkiye’de temel besin maddelerinden birini olusturmaktadir. Bu ¢aligmada bugdayda
(Triticum aestivum L. cv Kirik) erken aluminyum stresine karst bakteri uygulamalarinin etkileri bugday c¢imlenme
parametreleriyle arastirilmistir. Arastirma tesadiif parsellerinde 5 farkli aliiminyum chloride konsantrsyonu (0, 7,5, 15, 22,5 ve 30
mM) x 11 (farkli bakteri) faktoriyel deneme desenine gore 4 tekrarli olarak yiiriitiilmistiir. Sterilize edilen bugday tohumlari 24
saat s1v1 besi yerinde gelistirilmis farkli bakteri tiirleri icerisinde tohum kodlamasi yapilmistir. Ardindan tohumlara aliiminyum
chloride (AICI3) uygulanarak karanlik fotoperyot ortaminda 20°C’de 10 giin siireyle kagit tizerinde ¢imlendirilmistir. Bu ¢alisma
sonunda gimlenme orani (CO), ¢imlenme hiz1 katsayis1 (CHK), ortalama ¢imlenme zaman1 (OCZ), ¢cimlenme giicii indeksi (CGI),
toplam embriyonal kok uzunlugu ve siirgiin uzunlugu parametreleri dl¢iilmiistiir. AICI3’in konsantrasyonu artikga tiim bakteri
uygulamalarinda ¢imlenme orani, ¢imlenme hizi kat sayisi, ¢cimlenme giicii indeksi, kék uzunlugu ve siirgiin uzunlugu ¢ok 6nemli
derecede azalmis buna kargin ortalama ¢imlenme zamani uzamustir. Farkli bakteri uygulamalarinin bugdayda aliiminyum stresine
kars1 verdigi tepkiler degerlendirildiginde, Pseudomonas fluorescens bakterisi asilamasinin, diger uygulamalara gore daha iyi
sonug verdigi ve test edilen ¢imlenme karakterleri bakimdan aliminyumun olumsuz etkisinin azaltilmasinda etkili oldugu
belirlenmistir.

Anahtar Kelimeler: Aliminyum, Bakteri, Bugday, Cimlenme, Stres

Effects of Differential Bacteria Application on Early Aluminum Stress in Wheat
(Triticum aestivum L.)

ABSTRACT: Wheat, transport, cultivation, storage and processing are very easy; winter and summer produce, and high
nutritional value of reasons such as; in the world and in Turkey constitutes one of the essential nutrients. In this study, the effects
of different bacterial applications on different germination parameters of aluminum stress were aimed, this study was conducted in
4 replicates according to the completely randomized factorial design. As the plant material, the seeds of the wheat (Triticum
aestivum L.cv. Kirik) were used. Sterilized wheat seeds seed coding was done in 11 different bacterial species developed in liquid
medium for 24 hours. The seeds were then germinated on paper in dark photoperiod formed with aluminum chloride (AICI;) for
10 days at 20 ° C. At the end of this study, the germination rate (GR), germination rate coefficient (CVG), mean germination time
(MGT), germination vigor index (GVI), total embryonic root length and shoot length parameters were measured. The germination
rate, germination vigor index, germination rate, root length and shoot length decreased significantly in all bacterial applications
with different concentration of AICI3, whereas mean germination time was prolonged. When the responses of different bacterial
inoculations against aluminum stress in wheat were evaluated, inoculation with Pseudomonas fluorescens was found to be better
than other applications and it was found to be effective in reducing the negative effect of aluminum in terms of tested germination
characteristics.

Keywords: Aluminum, Bacteria, Wheat, Germination, Stress

GIRIS

Bugday insanligin en 6nemli besin kaynagi olan
stratejik bir bitkidir. Artan gida ihtiyacina karsihik
diinya bugday {iretiminde azalmalarin meydana
gelmesi, dretiminin  sirdirilebilirligi ve besin
giivencesi konusundaki endiselerle birlikte bugday
fiyatlar1 da artirmaktadir. Bugday diinyada ekim alani
en fazla olan ve diinya niifusunun 1/3{iniin
besinlerden aldig1 kalorinin %50°den fazlasini,
proteinin ise yaklagik yarisini kargilayan stratejik bir
bitkidir. Dogay1 kirleten unsurlardan biri olan agir
metallerin bitkilerin vejetatif organlarin1 fizyolojik
olarak etkiledigi bilinmektedir. Bitkilerin agir metal
toksiditesine karsi toleranslari; bitki tiiriine, element
tliriine, Strese maruz kalma siiresine ve strese maruz

kalan doku veya organin yapisina bagli olarak
degismektedir (Stresty and Madhava Rao, 1999).
Toprak asitligi, kok biiyiimesini ve bitkisel
tretimi azaltmakta; Al, Mn ve ¢esitli katyonlar1 ve
ayrica Ca, Mg, P, Mo ve Si noksanliklarina yol
acabilmektedir. Bu etkiler, Al'in, farkli bitki
genotiplerinde ve stres kosullarinda diger iyonlarla
etkilesimleriyle daha da karmasiklagmaktadir (Foy,
1992). Diisiik pH diizeylerinde, Al ¢oziiniirligiine
bagli olarak, bitkilerin g¢esitli besin eksikligi
belirtileri gosterdigi, azaltilmig kok sistemi ve
sonugta verim diisiisii meydana geldigi bilinmektedir.
Al toksisitesi onemli bir tarimsal problemdir ve bitki
sistemlerinde ~ yogun  olarak  arastirilmaktadir.
Aliminyumun bitki biiylimesi, iriin verimi, besin
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maddesi alimi1 ve dagilimi Gizerindeki etkileri vejetatif
ve Ureme organlarinda hala tam  olarak
anlagilmamustir (Baker et al., 2000).Bitki gelismesini
tesvik eden bakteriler (PGPR) son yillarda bitkisel
iiretimde biyogiibre olarak kullanilmaktadirlar. Bu
bakterilerin, azot fiksasyonu vasitasiyla bitkinin azot
beslenmesini, fosforun ¢oziiniirligiini, su kullanim
etkinligini ve bitkisel hormon iiretimini (oksin,
stokinin ve giberallin) arttirdig1, besin elementlerinin
bitki tarafindan alimimi etkinlestirerek veya bitkide
etilen seviyesini azaltarak bitki gelisimi {izerine
olumlu etki yaptig1 tespit edilmistir (Schiller et al.,
1995).

Arastirmalarda, Variovorax, Methylobacterium,
Burkholderia, Okibacterium, Rhodococcus,
Microbacterium, Sphingomonas, Curtobacterium,
Serratia, Pseudomonas, Ralstonia, Staphylococcus,
Bacillus, Arthrobacter, Paenibacillus,
Chryseobacterium ve Leifsonia cinslerine ait birgok
tiriin farkli strainlerinin metal toleransi gosterdigi
rapor edilmistir (Idris et al., 2004; Belimov et al.,
2005; Dell’Amico et al., 2005; Barzanti et al., 2007,
Jiang et al., 2008; Kuffner et al., 2010; Benmalek et

al.,, 2014). Bu izolatlardan bazilarmin metal ile
kirlenmis topraklara asilanarak bitki yetistiriciliginde
kullanilmas1 Onerilmistir. Bu bakterilerin, bitkilerin
kok bolgesinden (rizosferden) ya da Thlaspi
goingense, Graminaceae, Allysum bertolonii, Zea
mays, Salix caprea bitkilerinin dokularindan izole
edilerek nikel, kadmiyum, kursun ve ¢inkoya kars1
kullanilmas:1 ile bitki toleransin1 artirabildigi
bildirilmistir (Belimov et al., 2005; Barzanti et al.,
2007; Jiang et al., 2008; Kuffner et al., 2010). Bu
caligmada bakteri uygulamalarinin  aliiminyum
stresine  etkisinin  ¢imlenme  parametrelerinde
belirlenmesi amaglanmustir.

MATERYAL VE METOT

Materyal

Arastirmada bitki materyali olarak ekmeklik
bugday (Triticum aestivum L.) Kirik genotipi
tohumlar1 kullanilmus, asilama islemi i¢in 11 bakteri
tiiriine ait streinler Atatiirk Universitesi  Ziraat
Fakiiltesi Tarla Bitkileri Boliimiinden temin edilerek
kullanilmstir (Cizelge 1).

Cizelge 1. Deneme konulari, kullanilan bakteri kod, tiir ismi, izolayon kaynagi, azot baglama ve fosfor ¢6zme

ozellikleri
Sira | Bakteri Tiir ismi Izolasyon Azot Fosfat
kodu kaynagi fiksetme | ¢b6zme
0 0 Kontrol (Bakterisiz)
1 2/2 Paenibacillus polymyxa Bugday + +
2 4/8 Rhodococcus erythropolis Yulaf + K*
3 8/4 Pseudomonas fluorescens Cay + K*
4 8/6 Pseudomonas fluorescens Cay K" +
5 9/4 Rhodococcus erythropolis Asma + +
6 29/2 Pseudomonas putida Arpa + +
7 53/5 Pseudomonas putida Asma K* A
8 R2/1 Variovorax paradoxus Kekik + +
9 R2/2 Paenibacillus polymyxa Ahududu + K*
10 T26 Pseudomonas fluorescens Ahududu K" +

+:pozitif, K™ :kuvvetli pozitif, Z*: kuvvetli pozitif

Metot

Tohumlar musluk suyunda yikandiktan sonra
%70’lik etil alkolde (EtOH) 3 dakika karistirilip %20
sodyum hipokloritte 15 dk bekletilmistir. Bu islem
sonrasinda tohumlar steril kabin igerisinde 3 defa
steril saf suyla yikanmis ve ylizey sterilizasyonu
yapilmistir. Nutrient Agar (NA) besi ortaminda 24
saatlik bakteri kiilttirlerinden bir 6ze dolusu alinarak
200 ml Nutrient Broth (NB) igerisine inokiile edilmis
ve bir gece yatay calkalayicida 30 °C’de 150
rpm/dk’da inkiibasyona birakilmistir. Daha sonra
bakteri konsantrasyonu 10® hiicre/ml olacak sekilde
spektrofotometre ile ayarlanarak yiizey sterilizasyonu
yapilmis tohumlar bakteri ile asilanmigtir. Kontrol
grup i¢in steril tohumlar bakterisiz NB igerisinde
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bekletilmistir (Heinonsalo et al., 2004). Tohumlar
kuruduktan sonra AICI; ile olusturulmus 5 farkli
aliminyum konsantrasyonunda [0 kontrol (saf su),
7,5, 15, 22,5 ve 30 mM] c¢ozeltiler hazirlanmistir.
Petri kutular1 UV 1sik altinda 15 dk bekletilmis,
ekimi yapilacak olan kagitlar ise 121°C’de 15 dk
steril edilmigtir. Tohumlar icerisinde iki ¢imlenme
kagidi (1 numarali watman kagidi) arasinda
hazirlanan  petri  kutularinda  ¢imlendirmeye
alinmiglardir. Her petri kutusuna 25 adet tohum ve
bunlarin  tizerine farkli  AICl;  Kkonsantrasyon
¢ozeltisinden 15 ml konulmustur. Bu islemin
ardindan  tohumlar  16:8 saat 1sik:karanhik
fotoperyotta 20°C’de ¢imlendirmeye alinmiglardir.



Cimlenme ve fide ile ilgili karakterler

Cimlenme ile ilgili karakterler

Tohumlar ¢imlendirme ortaminda konulduktan
sonra 14 gilin silireyle her giin sayim yapilmak
suretiyle, ¢cimlenme oram asagidaki esitlik araciligi
ile hesaplanmisgtir (AOSA, 1983);

Cimlenme oram (%) = (Cimlenen toplam
tohum sayisi /toplam tohum sayis1) x 100

Cimlenme hiz1 katsayis1 (CHK); Formiilde Ti,
denemenin bagladigi giinden itibaren giin sayisi, Ni
ise giin basma ¢imlenen tohum sayisi (Maguire,
1962) olmak iizere:

CHK = ¥ Ni/y NiTix100

Ortalama ¢imlenme zamam (OCZ); Ortalama
cimlenme zamami asagidaki formiile  gore
hesaplanmistir. Formiildeki f, sayim giiniindeki
cimlenen tohum sayisini; X, sayim yapilan giin
sayisin1 gostermektedir (Dezfuli et al., 2008).

OCZ (giin) = Z(fx) / =f

Cimlenme giicii indeksi (CGI): Cimlenme
giicli indeksini hesaplamak igin asagidaki formiil
temel alinmigtir (Abdul-Baki and Anderson 1970):

CGli= (ortalama siirgiin uzunlugu + ortalama
kok uzunlugu) x toplam ¢imlenme yiizdesi.

Fide ile ilgili karakterler

Tohumlar ¢imlendirme ortamina konulduktan
sonra 14. giinlin sonunda her petri kutusundan 10’ar
fide sansa bagli olarak alimmis ve bunlarda;

Toplam embriyonal kok wuzunlugu (cm):
Embriyonal koklerin milimetrik cetvel ile dl¢iilmesi
ile belirlenmistir.

Siirgiin uzunlugu (cm): Bitkinin tohum ile
yaprak ucu arasindaki uzunlugun milimetrik cetvelle
Ol¢iilmesiyle elde edilmistir.

Verilerin Analizi

Elde edilen veriler tesadif parsellerinde 4
(farkli AICI3) x 11 (farklh bakteri) faktoriyel deneme
desenine gore SPSS-20 istatistik paket programi
kullanilarak varyans analizine tabi tutulmus ve
uygulamalar Duncan c¢oklu karsilagtirma testi ile
karsilagtirtlmistir.

BULGULAR

Cimlenme orani (CO)

Farkli bakteri ve Al uygulamalarinin ve bu iki
faktor arasindaki interaksiyonun ¢imlenme orant
iizerine etkisi ¢ok oOnemli (P< 0.01) olmustur
(Cizelge 2). Bakterilere gore yapilan
degerlendirilmede Al uygulama ortalamalarina gore,
en yiksek ¢cimlenme oraninin %76,5 ile 6 numarali
bakteride, en diisiik ¢imlenme oraninin ise %40,5
orani ile kontrol (bakterisiz) uygulamasinda
belirlenmistir (Cizelge 3). Aliiminyum
konsantrasyonlarina gore, en yiiksek ¢cimlenme oran

F. Pordel, A. Hossein Pour, R. Cakmakg1

kontrol (0 mM) uygulamasinda %80,6 olarak tespit
edilmis, bunu azalan sira ile 15 mM (%77,08) ve 7,5
mM  (%75,20), 30 mM (%43,33) ve 225 mM
(%39,79) konsantrasyonlari izlemistir.

Farkli  bakteri ve Al uygulamalarinin
interaksiyonlarinin etkisi, bugdayin ¢imlenme orani
tizerine farklilik g6stermistir. Bu nedenle BakterixAl
interaksiyonu 6nemli (P< 0.01) bulunmustur (Cizelge
2). En yiiksek ¢imlenme orani 4 nolu bakteri + 7,5
mM Al, 11 nolu bakteri + 7,5 mM uygulamalarda
%100 oraniyla elde edilirken; en diisiik ¢imlenme
orani kontrol (bakterisiz) + 30 mM uygulamasinda
%17,50 olarak tespit edilmistir (Cizelge 3).

Cimlenme hiz1 katsayis1 (CHK)

Farkli bakteri ve Al uygulamalarinin ve bu iki
faktor arasindaki interaksiyonun ¢imlenme hiz1
katsayis1 {iizerine etkisi ¢ok oOnemli (P< 0.01)
bulunmustur (Cizelge 2). Bakterilere gore yapilan
degerlendirmede ortalamalar esas alinarak, en yiiksek
¢imlenme orami katsayist 51,32 ile 4 numarali
bakteride, en diisik ¢imlenme orami katsayisi ise
27,89 orant ile 10 numarali bakteri uygulamasinda
belirlenmistir (Cizelge 3). Aliiminyum
konsantrasyonlarina gore, en yiiksek ¢imlenme oran
katsayis1 (22,5 mM) uygulamasinda, %38,10 olarak
tespit edilmis, bunu azalan sira ile 7,5 mM (%35,56)
ve 30 mM (%34,52), 15 mM (%32,10) ve 0 mM
(%31,95) konsantrasyonlar1 izlemistir (Cizelge 3).

Farkli  bakteri ve Al  uygulamalan
intraksiyonlarinin etkisi ¢imlenme oran1 katsayisi
tizerine farklilik gostermis ve bu nedenle bakteri x Al
interaksiyonunun etkisi ¢ok o6nemli (P< 0.01)
olmustur (Cizelge 2). En yiiksek ¢imlenme oram
katsayis1 4 nolu bakteri + 22,5 mM Al uygulamada
%71,42 oraniyla elde edilirken; en diisiik ¢imlenme
orami katsayist 7 nolu bakteri + 225 mM
uygulamasinda %22,27 olarak tespit edilmistir

(Cizelge 3).

Ortalama ¢imlenme zamani (OCZ) (giin)

Farkli bakteri ve Al uygulamalariin ve bu iki
faktor arasindaki interaksiyonun ortalama ¢imlenme
zamani lizerine etkisi 6nemsiz olmustur (Cizelge 2).
Bakterilere gore yapilan degerlendirmede ortalamalar
esas alinarak, en yiiksek Ortalama ¢imlenme zamani
3,78 giin ile 10 numarali bakteride, en diisiik
ortalama ¢imlenme zamani ise 2,51 giin ile kontrol

uygulamasinda belirlenmigtir (Cizelge 3).
Aliminyum konsantrasyonlarina gore, en yiksek
ortalama ¢imlenme zamani kontrol (0 mM)

uygulamasinda 3,35 giin olarak tespit edilmis, bunu
azalan sira ile 15 mM (3,34 giin) ve 30 mM (3,14
giin), 7,5 mM (3,05 giin) ve 22,5 mM (2,78 giin)
konsantrasyonlar1 izlemistir.

Farkli  bakteri ve Al uygulamalarinin
interaksiyonlarimin etkisi ortalama ¢imlenme zamani
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tizerine farklillk gostermemistir (Cizelge 2). En
yiiksek ortalama ¢imlenme zamani 5 nolu bakteri +
7,5 mM Al uygulamasinda 4,66 giin elde edilirken;
en diisiik ortalama ¢imlenme zamani 4 nolu bakteri +
30 mM uygulamasinda 1,78 giin olarak tespit
edilmistir (Cizelge 3).

Cimlenme giicii indeksi (CGT)

Farkli bakteri ve Al uygulamalarinin ve bu iki
faktor arasindaki interaksiyonun ¢imlenme giicii
indeksi iizerine etkisi ¢ok Onemli (P< 0.01)
bulunmustur (Cizelge 2). Bakterilere gore yapilan
degerlendirmede ortalamalar esas alinarak, en yiiksek
¢imlenme giicii indeksi 1004,0 ile 11 numarali
bakteride, en diisiik ¢im giicii indeksi ise 204,7 oranm
ile kontrol (Bakterisiz) uygulamasinda belirlenmistir
(Cizelge 3).

Aliminyum konsantrasyonlarna gore, en
yiksek c¢imlenme giicii indeksi kontrol (0 mM)
uygulamasinda, 1230,9 olarak tespit edilmis; bunu
azalan sira ile 7,5 mM (1082,9) ve 15 mM (684,7),
30 mM (101,8) ve 22.5 mM (72,1) konsantrasyonlari
izlemistir (Cizelge 3).

Cimlenme giicii indeksi lizerine farkli bakteri ve
Al uygulamalarinin etkisi farklilik gostermis ve bu
nedenle Bakteri x Al interaksiyonunun etkisi ¢ok
o6nemli (P< 0.01) bulunmustur (Cizelge 2).

En yiiksek ¢imlenme giicii indeksi 11 nolu
bakteri + 0 mM Al uygulamasiyla 2028,80 oraniyla
elde edilirken; en diisiik ¢imlenme giici indeksi 5
nolu bakteri + 30 mM uygulamalarda 13,05 olarak
tespit edilmistir (Cizelge 3).

Toplam embriyonal kék uzunlugu (cm)

Farkli bakteri ve Al uygulamalarinin ve bu iki
faktor arasindaki interaksiyonun toplam embriyonal
kok uzunlugu iizerine etkisi ¢ok 6nemli (P< 0.01)
olmugtur (Cizelge 2). Bakterilere gore yapilan
degerlendirmede ortalamalar esas alinarak, en yiiksek
toplam embriyonal kok uzunlugu 5,56 cm ile 11
numarali bakteride, en diisiik toplam embriyonal kék
uzunlugu ise 1,53 cm ile kontrol uygulamasinda
belirlenmistir (Cizelge 3).

Aliminyum konsantrasyonlarma gore, en
yiiksek toplam embriyonal kok uzunlugu kontrol (0
mM) uygulamasinda 7,37 cm olarak belirlenmis;
bunu azalan sira ile 7,5 mM (6,63 cm), 15 mM (3,25
cm ), 30 mM (0,88 cm) ve 22,5 mM (0,58 cm)
konsantrasyonlari izlemistir (Cizelge 3). Toplam
embriyonal kok uzunlugu iizerine farkli bakteri ve Al
uygulamalarinin etkisi farlilik gostermis; bu nedenle
BakterixAl interaksiyonunun etkisi ¢ok dnemli (P<
0.01) olmustur (Cizelge 2).

En yiiksek toplam embriyonal kék uzunlugu 8
nolu bakteri + 0 mM Al uygulamasinda 9,97 cm elde
edilirken; en diisiik toplam embriyonal kok uzunlugu
ise 5 nolu bakteri + 30 mM Al kombinasyonunda
(0,08 cm) tespit edilmistir (Cizelge 3).

Siirgiin uzunlugu (cm)

Farkli bakteri ve Al uygulamalarinin ve bu iki
faktor arasindaki interaksiyonun siirglin uzunlugu
iizerine etkisi c¢ok oOnemli (P< 0.01) olmustur
(Cizelge 2). Bakterilere gore yapilan
degerlendirmede ortalamalar esas alinarak, en yiiksek
stirgiin uzunlugu 5,31 cm ile 4 numarali bakteride, en
diisiik stirglin uzunlugu ise 2,34 cm ile kontrol
uygulamasinda belirlenmistir (Cizelge 3).

Aliminyum konsantrasyonlarmma gore, en
yiksek  siirgiin - uzunlugu kontrol (0 mM)
uygulamasinda 6,67 cm olarak tespit edilmis, bunu
azalan sira ile 7,5 mM (6,59 cm), 15 mM (5,09 cm),
30 mM (1,38 cm) ve 225 mM (0,89 cm)
konsantrasyonlari izlemistir (Cizelge 3).

Farkli  bakteri ve Al uygulamalarinin
interaksiyonlarinin etkisi siirgiin uzunlugu iizerine
farklilik  gostermistir.  Bu nedenle BakterixAl
interaksiyonunun etkisi ¢ok o6nemli (P< 0.01)
bulunmustur (Cizelge 2). En yiiksek siirgiin uzunlugu
4 nolu bakteri + 7,5 mM Al uygulamada 9,17 cm
olarak Olglilmiisken; en disik siirgiin uzunlugu
kontrol + 30 mM uygulamalarda 0,38 cm olarak
tespit edilmigtir (Cizelge 3).

Cizelge 2. Bugdayda farkli bakteri ve Al ve konsantrasyonlarmin ¢imlenme ile ilgili bazi karakterlere ait

varyans analizi sonuglari

Varyasyon
Kaynag: SD Cco ) CHK 0oCz CGI KU SU
Bakieri 11 | 256951 862,35%* 428" | 147961066 | 36,69” | 22,00
Uygulamasi
Al Stresi 4 | 1899854 316,06* 2,64~ | 13912134,737 | 479,19 | 378,46
Bakteri x Al 44 930,59 268,74** 0,90 446619,25 13,56 11,06
Hata 180 241,25 147,38 0,72 56484,01 1,87 1,27
Toplam 240

* p<0.05; **: p<0.01 diizeyinde 6nemlidir.
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Cizelge 3. Bakteri ve Al uygulamalarinin ¢imlenme orani (CO), ¢imlenme hizi katsayisi (CHK), ortalama

¢imlenme zamam (OCZ), ¢imlenme giicii indeksi (CGI), toplam embriyonal kék uzunlugu (cm) ve

siirgiin uzunlugu (cm) iizerine etkisi

. Al Stress CcO 0OCZ KU SU
Bakteri No (mM) (%) CHK (giin) CGI (cm) (cm)
0 65,0 32,32° 3,15 379,6° 2,35° 3,17°
7,5 42,5 ®° 58,90° 1,96 267,32 2,52° 3,73°¢
0 15,0 475%® 40,62 ° 2,64 305,5° 1,932 3,59°
22,5 30,0 51,73° 2,47 479° 0,57° 0,85°
30,0 175°¢ 25,342 2,31 23,4° 0,30° 0,38°
Ortalama 40,5 F 41,798 2,51 PF 204,7°¢ 1,53° 2,34F
0 82,5° 31,88° 3,35 144492 8,98 ° 8,24 °
7,5 97,58 36,23° 2,84 1567,6 2 8,34° 7,64°
1 15,0 90,0 ° 45,35 ° 2,40 785,9° 2,90° 592°
22,5 30,0° 32,19° 1,80 351° 0,30°¢ 0,56 ¢
30,0 32,5° 39,07° 2,70 40,8°¢ 0,53°¢ 0,80°¢
Ortalama | 66,578 | 36,955¢ | 2,62°PF | 774,95C 4218 4,63 ABC
0 97,58 29,17° 3,51 1537,02 8,01° 7,72°
7,5 85,0° 33,03° 2,96 1208,6 ° 7,60° 6,53°
2 15,0 90,0%® 315° 3,17 949,7° 455" 6,02°
22,5 55,0 ¢ 53,05 ° 2,10 142,9°¢ 1,30°¢ 1,28°¢
30,0 47,50° 31,67° 3,56 66,2 0,45°¢ 0,79°¢
Ortalama 75,04 35,8850 | 3,07B5P | 780,95 4,385 4,47 B¢
0 82,52 34,05° 2,95 1665,6 2 11,432 8,87 ¢
7,5 57,5° 29,092 3,62 858,6° 7,30° 7,15°¢
3 15,0 80,0 ° 29,152 3,81 626,8° 322°¢ 4,847
22,5 675 27,87° 3,69 117,2°¢ 0,71 ¢ 0,93°¢
30,0 700%® 25,992 3,89 137,1°¢ 0,80 ¢ 1,16 ¢
Ortalama | 7157 29,23 P 3,608 681,0 <P 4,69 8 4,59 ABC
0 97,58 49,96 ® 2,05 1701,12 8,35° 9,03°¢
7,5 100,02 4150 2,52 181452 8,97 ¢ 9,17°¢
4 15,0 97,58 32,06° 3,13 1281,2° 6,22° 7,01°
22,5 325°¢ 71,422 1,81 212°¢ 0,10°¢ 0,52°¢
30,0 52,5° 61,63 1,78 742°¢ 0,53°¢ 0,85°¢
Ortalama 76,0 51,324 2,26 F 978,4 " 4,838 5314
0 85,0 ° 22,76° 4,66 1287,32 7,31° 6,85 °
7,5 67,5° 24,58° 4,19 703,2° 4,44 % 5,96 °
c 15,0 82,58 30,41 % 3,41 682,0° 2,59 ™ 5,78 ¢
22,5 225° 36,78 ® 2,87 220°¢ 0,18°¢ 0,56°
30,0 15,0° 54,58 2,41 131° 0,08°¢ 0,54°
Ortalama 54,5 ° 33,8350 | 35178 541,5 PE 2,92°¢ 3,94 P
0 92,58 28,762 3,55 1631,92 9,72°¢ 7,92°¢
7,5 90,0 ° 33,04° 3,10 1531,82 9,10° 7,62°
6 15,0 92,58 32,80° 3,23 870,6° 3,93° 5,65"
22,5 52,5° 35,26 ° 2,89 110,4 ¢ 0,92°¢ 1,13°¢
30,0 55,0 " 31,14° 3,23 131,6°¢ 1,03°¢ 1,18°¢
Ortalama 765" 32,22°¢P 3,208 855,358 4,94 "8 4,70 ABC
0 4258 34,47° 3,04 187,8™ 1,95 248%®
75 4758 32,56 ° 3,42 514,9%® 3,97° 4,815°
; 15,0 70,0 @ 28,35° 3,63 623,52 381° 4,995 °
22,5 57,58 37,17° 2,83 107,8°¢ 0,67° 0,75°
30,0 67,52 32,19° 3,15 141,9°¢ 1,00° 1,03°
Ortalama | 57,0P 32,95 P 3,2248 31527 | 2,28 FF¢ | 2815FF
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Cizelge 3, devami
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. Al Stress (0] OoCZ KU SuU
Bakteri No (MM) (Co %) CHK (gi(i:n) CGI (cm) (cm)
0 90,02 27,85® 3,77 1701,8° 9,97% 8,602
75 87,5° 39,792 2,53 1527,4° 8,80° 8,55°
8 15,0 725°% | 3258% 3.1 92,2° 037° 083°
22,5 225° 22,27° 2,56 53,3° 0,51°¢ 0,94°
30,0 35,0° 30,35 % 3,55 433,8° 453° 7,96°
Ortalama | 61,50°%° | 30,57 | 3,115 | 761,75 4,83 5P 5,37 °
0 65,02 33,032 3,15 583,3° 424 4,06°
75 65,02 31,89° 3,18 663,12 4,66° 5,28°
9 15,0 70,0° 25,722 3,93 629,02 2,87° 591°
22,5 40,0° 30,722 3,30 76,4° 0,58 ™ 1,08°
30,0 325° 25,862 3,95 246° 0,23°¢ 0,51°
Ortalama | 54,50° | 29,45°° | 35178 | 3953FF 2,51° 3,37 PF
0 725° 28,232 3,72 622,22 3,87° 422°%®
75 62,5 ® 32,14° 3,19 567,6 % 3,77° 5,06 °
10 15,0 40,0° 22,732 4,58 2446 ™ 1,87 % 3,15°
22,5 375° 28,352 3,75 70,3 °¢ 0,68° 0,93°¢
30,0 57,5%® 27,972 3,63 100,8 ¢ 0,90 ® 0,84°
Ortalama | 54,00° 27,89 ° 3,78"% 321,176 | 2,22 PFFC 2,84 FF
0 95,0° 30,962 3,27 2028,8 ° 12,332 8,96 °
75 100,02 33,05 3,07 1770,0° 10,06 " 7,64
1 15,0 92,52 33,73° 3,06 1126,1 ¢ 472° 7,44°
22,5 30,0° 30,41° 3,33 60,9 ¢ 0,46 ¢ 1,14°
30,0 37,5° 28,402 3,56 34,4° 0,23 ¢ 0,56 ¢
Ortalama | 71,00”® | 31,33°P | 326”F | 10040” | 556 °°PF 5,15 "8
0 80,6° 31,95° 335% 1230,9 ° 7,37° 6,67 °
Al uygulama 75 75,22 35,561" 3,05%® 1082,9° 6,63° 6,592
ortalamast 15,0 771° 32,10 334% 684,7°¢ 3,25°¢ 5,09
22,5 39,8° 38,10° 2,78° 72,1° 0,58 ¢ 0,89 ¢
30,0 433° 34,52 3,14% 101,8 ¢ 0,88 ¢ 1,38°¢

* Ayni harfle gésterilen ortalamalar arasindaki farklar kendi grubunda 6nemli (p< 0.01) degildir.

TARTISMA

Agir metaller bitki dokularinda asir1 biriktigi
zaman canlilikla ilgili ¢esitli biliylime siiregleri
degisebilmektedir (Phalsson,, 1989). Bunlara ornek
olarak mineral beslenme (Costa et al., 1994),
transpirasyon (Lidon et al., 1993), fotosentez
(Nussbaum et al., 1988), enzim aktivitesi (Doncheva
et al., 1996), niikleik asit yapisi (Somashekaraiah et
al.,, 1992), klorofil biyosentezi (Munzuroglu ve
Gegkil, 2002) ve ¢imlenme (Ouzounidou et al., 1992)
gibi bitki metabolizmasindaki 6nemli olaylarin
degismesine sebep olur. Bunlara ek olarak membran
hasari, hormon dengesinin bozulmasi ve su iliskisinin
degismesi gibi fizyolojik olaylar da
etkilenebilmektedir (Kennedy and Gonsalves, 1987).
Genellikle toksik 6zellige sahip olan agir metaller
cesitli  kaynaklardan ¢evreye yayilmakta ve
giinlimiizde ¢evre kirliliginin 6nemli nedenlerinden
birini olusturmaktadir (Goyer, 1991).

Aragtirma sonucunda Al konsantrasyonundaki
artisa bagli olarak ¢imlenme orani, ¢imlenme hizi
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katsayisi, ¢imlenme giicii indeksi, siirgiin uzunlugu
ve kok uzunlugu azalmig; ortalama ¢imlenme
zamanmm ise uzamigtir. Kontrole kiyasla, 4 nolu
bakteri (Pseudomonas fluorescens 8/6) asilamasi,
ortalama ¢imlenme zamani disindaki, dl¢iimii yapilan
parametreler bakimindan daha iyi sonuglar vermistir.
Bitkilerin agir metal toksisitesine karsi toleranslari
bitki tiirline, element tiiriine, strese maruz kalma
stiresine ve strese maruz kalan doku veya organin
yapisina bagl olarak degismektedir. Bu nedenle agir
metalin tiir ve miktari, yarayisliligi, zararin siddeti ve
tirii ayrica zarar olusum siirecinin  bilinmesi
bitkilerin gelisimi ve canlilifi agisindan oldukga
onemlidir (Oktiiren ve Sonmez, 2007). Diger
taraftan, bakteri uygulamasi, oOzellikle Al ile
olusturulan stresin olumsuz etkilerini azaltmis, tohum
¢imlenme orani ve kok ve siirgiin uzunlugunu
artirmig; ¢imlenme siiresini ise kisaltmistir. Toprakta,
suda ve havada dogal olarak bulunan aliiminyum,
doga ve insan faaliyetleri ile g¢evreye girer (Wilkens
et al., 1997). Aliminyum; bitkilerden, bitkisel



metabolizmadan ve diger metabolizma siire¢lerinden
serbest forma doniismektedir. Aliminyum toprak ve
havadaki mikro pargaciklara karisabilir (Tangen,
1977). Aliminyum, diisiik asitli ortamlarda toksisite
gosteren agir metal olmayan Onemli elementlerden
biridir. Bu nedenle, asidik topraklarin ¢ogunda
aliminyum toksisitesi vardir. Topraktaki asitlik,
toprakta bulunan pek ¢ok canlinin c¢ogaltmasini
engellemektedir.  Bitkilerde — goriilen,  toprak
asitliginin  olumsuz etkisi kalsiyum eksikligi,
aliminyum veya magnezyum toksisitesini igerir
(Delhaize et al., 1995). Tarimda, aliiminyum
toksisitesi verim ve bitki biiylimesinde azalmaya
neden olmaktadir. Ayrica, bitkilerde aliiminyum
konsantrasyonuna bagli olarak insan viicuduna
gecebilir ve insan sagliginda problemlere sebep
olabilir (Tohidi et al., 2015).

Diinya’daki asidik topraklarin ¢gogunda ve gida
ve bitkisel maddeler iiretme potansiyeline sahip tarim
arazilerinin yaklagik %70'inde, Al en onemli bitki
biiytime sinirlandirma faktoriidiir. Sonug olarak, Al
toksisitesi ve bitki tolerans1 ile ilgili bilimsel
referanslar az da olsa tarla bitkilerine odaklanmstir.
Asit yagmurlar1 ve bazi tarimsal uygulamalar tarim
alanlarmin asidik olmasina neden olur. Asidik
topraklarda, Al ve Mg gibi bazi1 elementlerin
¢cozliniirliigh artmakta ve sonugcta bitkilerde toksisite
gozlenmektedir (Delhaize et al., 1995). Asidik kok
ortami, bir¢ok besinin emiliminde dengesizlige neden
olur ve bitkilerin anormal biiyiimesine yol acar
(Tohidi et al., 2015). Bu nedenle, kok ¢evresindeki
asidik ortam bazi elementlerin sekonder toksisitesine
neden olabilir (Tohidi et al., 2015). Toksik ve agir
metal alanlarinda yapilan en Onemli arastirmalar
cogunlukla Al ile ilgilidir. Bununla birlikte, bitkiler
tizerindeki aliiminyum toksisitesinin bir¢cok yo6ni
bilinmemektedir. Aliiminyum asidik ortamlarda
iyonik hale gelebilir ve toksisiteye neden olabilir.
Bitkiler, aliiminyum ve agir metallerin stres altinda,
toksik iyonlarin kalici varligi ve konsantratif
toksisitenin neden oldugu hasarlar ile birlikte
biiyiirler. Ortam stresinin belirtisi farkli diizeylerde
zehirlenme seklindedir. Aliiminyum toksisitesi ve
fosfor eksikligi, bitkilerin biyokimyasal ve fizyolojik
gelisimi lizerinde ¢ok daha fazla etkiye sahiptir.
Aliiminyum toksisitesinin, bugday, fasulye, soya ve
benzeri kiiltir bitkilerinin  yetistiriciligine olan
etkisiyle ilgili bir¢ok arastirmalar yapilmistir
(Amami, 1996). Bitki gelisimini tesvik eden
bakteriler (PGPB) genelde bitkinin kdk bolgesi
yakinlarinda ya da kok bdlgesiyle dogrudan
baglantili olarak kolonize olmaktadir. Daha ¢ok
Acetobacter, Acinetobacter, Achromobacter,
Aereobacter, Agrobacterium, Alcaligenes,
Artrobacter, Azospirillum, Azotobacter, Bacillus,
Burkholderia, Clostridium, Enterobacter, Erwinia,
Flavobacterium, Klebsiella, Micrococcus,
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Pseudomonas, Rhizobium, Serratia ve Xanthomonas
cinslerine ait bakteri guruplar strese tolaransta etkin
rol oynamaktadirlar (Cakmakei vd., 2006). Bu gibi
bakteri gruplarinin bitkilere farkli uygulama metotlari
kullanilarak uygulanmasi ile bitki ve bakteri arasinda
karsilikli bir etkilesim olusturmaktadir. Ozellikle
bitki kok bolgesinin %7-15 gibi bir kismini teskil
eden rizosfer bolgesinde yagayan bakteriler (Pinton et
al., 2001) bu bolgede salgilanan ¢esitli aminoasit ve
sekerleri zengin enerji ve besin kaynagi olarak
kullanmakta ve bu bolgeden sizan karbon (C) ve azot
(N) kaynaklarindan faydalanmaktadirlar. Bakterilerin
bitkide gostermis olduklar1 bu gibi etkilesimler, bitki
rizosfer bolgesinde rekabetci bir ortam olusturarak
bitki gelisimini uyarmakta, ayrica biyokontrol
saglayarak  faydali bir etki  gostermektedir
(Bhattacharyya and Jha, 2012).

Al'in toksisitesi, kok uzamasim sinirlandirarak,
mahsul verimliligini etkiler, bu da besin ve suyun
almmasini azaltarak tiim bitkinin biiyiimesini azaltir
(Kochian, 1995; Goodwin and Sutter, 2009; Ma et
al., 2012). Bitkinin Al'in toksisitesini tolere ettigi
birgok fizyolojik mekanizma rapor edilmistir.
Bitkilerin Al toleransi i¢ ve dis tolerans olarak iki
sekildedir. Dis tolerans, c¢evresel Al iyonlarini
selatlamak ve bitkiye ulasiminin engellenmesi igin
kok hiicreden rizosfere organik asitlerin iiretilmesiyle
gerceklestirilir (Magalhaes et al., 2007; Ryan et al.,
2005; Delhaize et al., 1995). I¢ tolerans ise, Al
iyonlarinin  siiriiklenmesiyle ve  bitki  hiicre
duvarlarinda veya plazma membraninda ya da bitki
hiicresinin i¢inde, hassas dokulardan uzak olan
vakuollarda sikismasi ile olusur (Kochian, 1995;
Ramgareeb et al., 1999). Genel olarak, mikrobiyal
popiilasyon bitki verimini etkileyen potansiyel
etkilere sahiptirler. Bazilar1 bitki biiylimesini tesvik
etmek icin giibre; bazilari ise hastalik ve zararlilara
karg1 bitkileri korumak igin biyopestisit olarak
kullanilmaktadir. Bu tip segici mikrobiyal izolatlar
PGPB olarak adlandirilir. PGPB, bitkiler ile 6zel
simbiyotik benzeri iliskisi olan bakterilerdir (Bashan
and de-Bashan, 2002). PGPB farkli ¢evresel
konumlardan izole edilen bakteriyel izolatlardir ve
bitki bliyiime parametrelerini olumlu yonde dogrudan
veya dolayli olarak etkilemektedir. Dogrudan
mekanizmalar, biyolojik azot fiksasyonu, giberallin,
sitokinin ~ oksinler  gibi  bitkisel = hormonlarin
iiretilmesi, c¢evresel stresi azaltma, bakteri-bitki
iliskisinde uyum, siderophor {ireterek  demir
elementinin alinabilirliliginin arttirllmast ve diger
bazi iz elementlerde artis saglama, inorganik fosforun
¢oziinmesi ve organik fosfor bilesiklerinin
mineralizasyonu, vitamin sentezi, kok gegirgenligini
artrma gibi etkileri icermektedir (Tsavkelova et al.,
2006; Vassilev et al., 2006; Cakmakg1 vd. 2017).
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SONUC

Bu ¢alismada Pseudomonas fluorescens bakteri
uygulamasinin  yukarida  belirtilen  bugdayin
cimlenme karakterleri bakimdan aliiminyumun
Olumsuz etkisinin azaltilmasinda etkili oldugu
belirlenmistir. Test edilen bakteri streinlerine bagh
olarak degismekle birlikte etkin bakterilerin Al
toksiditesi ve benzeri metal toksikliginin belli 6l¢tide
tolera edilmesi bakimindan 6nemli olabilecegi ve bu
konuda daha ileri aragtirmalara gerek oldugu ortaya
cikmistir.
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OZ: Bu caligma, Siirt yoresinin kiigiikbas hayvancilik isletmelerinin mevki, rakim, hayvan sayist ve k1, destek uygulamasindan
yararlanma, siitiin degerlendirilmesi gibi yapisal ve isletmecilerin demografik, birlik ve kooperatife iiyelik gibi sosyal durumlarini
belirlemek amaciyla yapilmistir. Aragtirma materyalini Siirt il merkezi ve 6 ilgesinde gayeli 6rnekleme yontemine gore belirlenen
286 isletmede yapilan anket verileri olusturmaktadir. Isletmelerin %8.7°si il merkezinde olup, yogunluk Pervari (%25.5), Sirvan
(%19.9) ve Eruh (% 18.2) ilgesinde bulunmaktadir. Isletmelerin bulundugu kéylerin rakimlari ortalama 1134 m olup, isletmelerin %
44.8’1 dag koyiinde, % 29’u yamag, %24.5’i ova kdyiinde bulunmaktadir. Yorede igletmecilerin sadece %1.7’si goger hayvancilik
yapmaktadir. Ortalama 47.3yasinda olan isletmecilerin %26.2’°si okuma yazma bilmemekte, %61.2’si ilkokul mezunu, %10.1’i
ortaokul mezunu ve %2.4° ise lise mezunudur. Her isletme ortalama 146.15 kiigiikkbas hayvan ve 38.27 da araziye sahip olup, 70
isletmenin arazisi bulunmamaktadir. Isletmelerde hayvansal iiretime ¢ocuk etkisinin oram %71, kadin etkisinin oram ise %90.2
olarak onemli bulunmustur (p<0.01). Yetistiricilerin %97.2’sinin mevcut irklardan memnun olduklari, %40.6’smin sadece
hayvancilik ile ugrastiklari, %59.4 {iniin ise ticaret, bitkisel iiretim ve kamusal alanda galistiklar1 tespit edilmistir. Siirt ili kiigiikbag
hayvanciligi, genel olarak dag kdylerinde, ilkokul tahsiline sahip ve hayvancilik igin yeterli arazisi olmayan, ¢ocuk ve kadmlarin
tiretime katkisinin yogun oldugu isletmelerden olugmaktadir. Bélgede hayvanciligin daha rasyonel yapilmasi ve iiretimin artirilmasi
icin, egitim diizeyi yiiksek genclerin hayvanciliga tesvik edilmesi, ireticilerin yetistirme teknikleri konusunda egitilmesi ve
isletmelerin teknik olarak iyilestirilmesi gerekmektedir.

Anahtar Kelimeler: Kiigiikbas hayvancilik, Yapisal durum, Siirt, Tirkiye
Structural Characteristics of Sheep and Goat Farms in Siirt Province

ABSTRACT: This study was aimed to investigates structural and demographic and social characteristic of sheep and goat farms in
Siirt province which are; location of farm, altitude, animal race and number, government support, being member of cooperative and
unity. Research material was obtained from a survey which carried out in 286 farms located in Siirt city center and 6 districts. As for
location, just 8.7% of farms were in Centrum, however most of the farms as their intensity were being in Pervari (25.5%), Sirvan
(19.9%) and Eruh (18.2%) districts respectively. The average altitude of the villages where farms located was 1134 m altitude, and
44.8 % of farms were mountain villages, 29% in slope villages and 24.5% in lowland villages. Only 1.7% of the farms were doing
migratory livestock. The average age of the farmers was 47.3 years old. The educational status rate was observed as 61.2% graduates
from primary school and followed by illiterate (26.2%), graduates from secondary school (10.1%), but only 2.4% of the farmers
were graduated from high school. The average number of sheep and goat per farm was 146.15. The average land ownership per farm
was 38,27 da. and 70 farms did not have any land ownership. It was found that the contribution of children and women on
production was significant (p <0.01). The contribution ratio of children and the female was 71% and 90.2 % respectively. It was
found that 97.2% of the farmers were satisfied with the breed they raised, 40.6% of the farmers were just doing livestock production,
while 59.4% were working in the trade, crop production, and government jobs. Structurally farms in Siirt province is generally
located in mountain villages, average land owned is 38.27 da. Most of the farmers educated at primary level and intensive child and
women contribution to the productionare common. It was determined that in order to do a more rational animal husbandry and to
increase the production in these farms, more educated people encouraged and technical improvement and technical knowledge for
farmers are required.

Keywords: Sheep and goat farms, Structural characteristic, Siirt, Turkey

GIRiS

Kiiglikbas  hayvan  yetistiriciligi  tarimsal ve
iiretimin verimsiz oldugu arazilere kisa slirede uyum
gostermesi ve bu alanlari degerlendirerek et, siit,
yapagi, kil, tiftik, deri gibi iriinlere doniistiirmesi
agisindan Siirt ili i¢in 6nemli bir sektdrdiir. Koyun ve
keciler yetersiz mera ve elverissiz iklim kosullarina
uyum saglama yetenekleriyle 6n plana ¢ikmaktadir.
Meralari en iyi sekilde degerlendirebilen ve yilin her
déneminde meray1 kullanabilen kiigiikbas hayvancilik
faaliyeti Tiirkiye’nin cografi yapisina son derece
uygundur (Anonim, 2013).

Caglayan ve Durmus, (2010) bitkisel iretim
yapilacak yer sekillerinin siirli olmasi Diyarbakir
ilinde yer alan isletmecileri hayvanciliga yonelttigini

kiiglikbag hayvancilik niifusun biiyilk bir
bolimiiniin  temel gegim kaynagi durumunda
oldugunu  bildirmektedir. = Havzada  kii¢iikbas
hayvancilikla ilgilenen aileler genellikle yar1 gogebe
hayvancilik yapmaktadir. Gogerler —siirekli  bir
yerlesim yerleri olmayan, yazi yaylalarda, kis
mevsimini ise kiglaklarda gegiren, yil boyunca
siiriileriyle  dolasan insanlardir. Yazlann Bitlis,
Hakkari, Van ve Mus yaylalarinda, kislart iliman
iklim bolgelerinde ve tiim yili ¢adirlarinda geciren
gogerler, elde ettikleri hayvansal triinleri buralarda
degerlendirirler. Gogerlerin yogunlugu nedeniyle,
Siirt’te hayvan siiriileri hareketliligi yasanir. Her y1l 2
milyon dolayinda kiigiikkbag hayvan yaylak-kiglak
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arasinda gidip gelir. Siirt ilini de kapsayan Dicle
havzasinin kuzeyindeki vadiler boyunca siralanan
yerlesmelerde oOzellikle kil kegisi yetistiriciligine
dayali kiigiikbas hayvancilik faaliyetleri 6n plandadir.

GAP Bolgesinde hem kendi ihtiyaclarini
gidermek, hem de tarimsal gelirlerine katki saglamak
amaciyla isletmelerde kiiciikbas hayvanciliga yer
veren tarim igletmelerinin ekonomik ydnden
incelenmesi ve sorunlarinin saptanmast ve bu
sorunlarin giderilmesi i¢in alinabilecek 6nlemlerin
tespiti biiylik 6nem tasimaktadir (Dellal vd., 2001).
Hayvancilik isletmelerinin yapisal durumlarinin
belirlenmesi, il, bolge ve iilke bazinda yapilacak hem
bilimsel hem de stratejik caligmalara alt yapi teskil
edecektir.

Bu c¢aligmada, Siirt yoresinin kiiciikbas
hayvancilik isletmelerinin mevki, rakim, hayvan
sayist ve 1rki, destek uygulamasindan yararlanma,
stitiin degerlendirilmesi gibi yapisal ile igletmecilerin
demografik, birlik ve kooperatife liyelik gibi sosyal
durumlarini belirlemek amaciyla yapilmistir. Elde
edilen sonuglar, Siirt ilinde yapilacak olan kii¢iikbag
hayvancilik ile ilgili alt yap1 ¢aligmalarina ve stratejik
planlamalara 151k tutacaktir.

MATERYAL VE METOT

Arastirma materyalini, Siirt ili Merkez ve
ilgelerinde bulunan 286 adet kiiciikbag hayvancilik
isletmelerinde yiiz yiize yapilan anket verileri ve
isletmelerde  yapilan  gozlemler olusturmustur.
Arastirmada, kiiciikbag hayvan varligi bakimindan
ilgeleri temsil eden koyler, bdlgede gorev yapan
veteriner hekimlerin goriisii alinarak gayeli 6rnekleme

G. Bakir, N. Mikail

toplanmistir. Anket caligmalarinda 6rnek hacminin
belirlenmesinde, populasyonun en az %3’ii (Yamane,
2010) veya %10’unun (Cochran, 1977) alinmasinin
yeterli olacagi bildirilmistir. Siirt Gida Tarim ve
Hayvancilik {1 Miidiirliigii kayitlarindan alinan toplam
isletme sayis1 dikkate alinarak, 4773 isletmeden
286°sinda(%6) arastirmanin amacina uygun olarak
hazirlanmis anket formlar1 kullanilarak; Siirt ili
Merkez ve Pervari, Sirvan, Eruh, Kurtalan, Baykan ve
Tillo olmak iizere 6 ilgeye bagli kdylerde tesadiifi
ornekleme yontemiyle anket ¢aligmasi ytriitiilmiistiir.
Anketlerin ~ kdylere  dagiliminda %  oranlar
kullanilmigtir. Anket uygulamasindan elde edilen
verilerin analizi SPSS 21.0 paket programi
kullanilarak yapilmistir (Yazicioglu ve Erdogan,
2004).

BULGULAR VE TARTISMA

Anket yapilan isletmelerin mevki ve koy
tiplerine dagilimi Cizelge 1’de verilmistir. Arastirma
kapsamina alinan isletmeler dag koyi (%44.8),
yamag-ova koyii (%29) ve ova (%24.5) koylerinde
bulunurken, isletmelerin yalmizca %1.7°si  goger
koyunculuk yapmaktadir. Ceyhan vd. (2015)’nin
koyunculuk isletmeleri {izerine yaptiklari ¢aligmada,
koyunculuk yapma sekillerini %40.6 yayla, %38.5
yerlesik ve sadece %1.1’ni  goger olarak
bildirmektedir.

Isletmelerin il veya ilce merkezine uzaklig1 1-60
km arasinda degismekle birlikte, ortalama 16.27
km’dir. Isletmelerin bulundugu merkezlerin rakimlar
ortalama 1134 m iken, 682-1370 m arasinda
degismektedir (Cizelge 2). Isletmelerin %75.5°1 842

yontemi ile belirlenmistir. Siirt yoresine kayith gocer rakimin  Ustiinde yayla ve daglhik alanlarda
ve kalict kiigiikbas hayvancilik igletmelerinden bulunmaktadir.
Mayis-Aralik 2015 doneminde anket yolu ile veriler
Cizelge 1. isletmelerin mevki ve kdy tipine gore dagilimi
Mevki Koy tipi
= 3, S

38 § = % s g £ g€ g .  E

s ®» &£ § =2 5 5 & ® g £ 2% s

> @ »w 4 F o V4 = a ~ O & oL ¥
Adet 25 27 57 73 11 52 41 286 128 83 70 5 286

% 8.7 94 199 255 38 182 143 100 44.8 29.0 245 17 100

Cizelge 2. Isletmelerin il ve ilce merkezine uzaklik ve rakima gore dagilimi

Merkeze uzaklik (km) Rakim (m)
9<  10-15 16-25 26> Toplam 842< 843-1121 1122-1369 1370> Toplam
Adet 128 83 70 5 286 70 73 51 92 286
% 44.8 29 245 1.7 100 245 255 17.8 32.2 100
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Isletmecilerin egitim durumlarma bakildiginda,
en fazla (%61.2) ilkokul ve en az ise (%2.4) lise
mezunu iken, %26.2’sinin de okuryazar olmadigi
tespit edilmistir. Isletmecilerin yaslar1 20-84 yil
arasinda  degismekte olup, isletmecilerin  yas
ortalamasinin 47  yil  oldugu  belirlenmistir.
Hayvancilik yapilan stire 11 ile 41 yil arasinda
degismekte olup, ortalama 22.6 yildir. Isletmecilerin
en yogun oldugu tahsil, yas ve hayvancilik deneyim
gruplari sirasi ile ilkokul (%61,2), 37-48 y1l (%34,6)
ve 21-30 y1l (%30,1) olarak bulunmustur (Cizelge 3).

Isletmelerin ilge merkezlerine olan uzakliklari
mevki bazinda incelenmigtir. Buna goére, Kurtalan,
Tillo ve Merkezdeki isletmelerin tamamina yakini ilge
Merkezine 1-20 km uzaklikta yer alirken, bunun
aksine Pervari ve Baykan gibi ilgelerde ise
isletmelerin %50’den fazlasinin merkeze 21-40 km
uzak mesafede yer aldig1 belirlenmistir. Bu iki ilgenin
topografik yapisinin vadilerden olugmasi ve ilge
merkezinde yeterli meranin bulunmamasi nedeniyle,
isletmeler genellikle yaylalarda yer almaktadir. Bu
nedenle iki ilgede hayvancilik yayla hayvancilig:
seklinde yapilmaktadir.

Cizelge 3. Isletmecilerin tahsil durumu, yas ve hayvancilik yaptiklari siirenin dagilimi

Tabhsil Yas Hayvancilik siiresi
= Z £ £ £
Z (<] S © o o S o o o S
S T £ 8 g 3 " o+ = Oy o+ =2
> E o 4 F KB 2 33 F b N R R S~
Adet 75 175 29 7 286 56 99 78 53 286 60 86 71 69 286
% 262 61.2 10.1 24 100 19.6 346 27.3 18.5 100 21 30.1 248 24.1 100

Urfa ilinde yapilan bir arastirmada, en geng
isletmeci 25, en yasl isletmeci yasinin 80 yasinda
olup, ortalama isletmeci yas1 ise 47.8 yil olarak
belirlenmistir. Koyun yetistiriciligi yapilan siirenin
en az 10 en ¢ok 65 ve ortalama 29 yil oldugu
bildirilmistir (Karadas, 2018a).

Ceyhan vd. (2015)’i Nigde ilinde koyunculuk
isletmeleri iizerine yaptiklart caligmada,
isletmecilerin %68.8°1 ilkokul, %14.5’1 ortaokul,
%12.5’1 lise ve %4.2’sinin okuryazar oldugunu
belirlemiglerdir. Nigde ilindeki bu ¢alismada; yayla
koyunculugu yapanlarin oram %40.6 iken, yerlesik
koyunculuk vyapanlar %38.5, yerlesik ve yayla
koyunculugu yapanlar %19.8 ve gocer koyunculuk
yapan igletmelerin oraninin % 1.0 oldugu ifade
edilmigtir. Koyunculuk yapmay1 isletmecilerin
%86.5’1 babadan atadan 6grendiklerini, % 5.2°si
il/ilge Miidiirliiklerinde bulunan teknik
elemanlardan, %3.1°1 kendi kendine 6grendigini
bildirmislerdir.

Van ilinde kiigiikkbas hayvan isletmelerinde
yapilan bir ¢aligmada ise, yetistiricilerin 6grenim
durumlart ilkokul (%46.1), ortaokul (%17.8), lise
(%7.0), niversite (%0.76) mezunu olarak
bildirilirken, okuryazar olmayanlarin oran1 % 1.01
olarak tespit edilmistir (Karakus ve Akkol, 2013).
Canakkale ilinde koyun yetistiricilerinin %65’inin
ilkokul, %10’unun ortaokul, %25’inin ise lise
mezunu oldugu bildirilmistir (Koyuncu vd., 2006).
Diger yandan Bilginturan ve Ayhan (2009), Burdur
ilinde koyunculuk yapanlarin %90.2’sinin ilkokul,
%7.7’sinin lise, %0.5’inin yiiksekokul mezunu
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oldugunu, %1.5’inin ise okuryazar olmadigini
bildirmislerdir.

Bu arastirmada incelenen igletmelerde bulunan
ortalama kiigiikbas hayvan sayist 146.15 bas olup,
5-1800 bas arasinda degismektedir. Sigir sayisi
ise1-200 bas araliginda degismekle birlikte ortalama
6.74 olup, 1-200 bas araliginda degismektedir.
Aragtirma  kapsamindaki isletmelerde bulunan
toplam kiiclikbas hayvan sayisi 41.798 bas iken,
toplam biiylikbas hayvan sayisi ise 951 bas olarak
tespit edilmistir.

Isletmelerde bulunan kiiciikbas hayvan sayisi
isletmelerin bulundugu mevkiye goére farkli dagilim
gostermistir(Cizelge 4). Buna gore, 50 bas ve daha
az hayvana sahip isletmeler, genel dagilim igerisinde
%37.8’lik paya sahip iken, 500 bas ve iizeri hayvana
sahip isletmelerin oram1 ise %6.3 olarak
bulunmustur. Eruh ve Baykan ilgesinde bulunan
isletmelerin %55.8 ve %51.9’unun 50< bas ve daha
az hayvana sahip olduklar1 ve merkezde bulunan
isletmelerin ise %28’inin 500 bas ve {izeri hayvana
sahip olduklari belirlenmistir. Kii¢iikbas hayvanlar
arasinda yorede en yogun bulunan 1k %81.1
orantyla Hamdani melezi olmustur. Baykan ilgesi
harig¢ diger il¢elerde Hamdani melezi yogunluktadir.
Baykan’da ise Hamdani melezinin oran1 %48.1 iken
bunu % 44.4 orantyla ivesi irk1 ve %7.4 oraniyla kil
kecisi melezi izlemistir. Isletmecilerin %97.2’si
yetistirmis olduklart irklardan memnun olduklarini,
memnun olmayan isletmecilerin ise, sebep olarak
verim sorunu ve yemden yararlanmanin az olmasini
belirtmislerdir.
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Cizelge 4. Isletmelerde bulunan kiiciikbas varligi ve rklara gore dagilimi

Hayvan sayisi**

Irk dagilimi**

Mevki 50< 51-100 101-250 251-500 500> Toplam ~ Kukesisi o Hamdani ropjam
melezi melezi
Merkeg Adet 5 2 6 5 7 25 2 0 23 25
% 200 80 240 200 280 1000 80 00 920 1000
Baykan Adet 14 5 4 2 2 21 2 12 13 27
% 519 185 148 74 74 1000 74 444 481 1000
Givan Adet 17 2 12 4 2 57 72 48 57
% 208 386 211 70 35 1000 123 35 842 1000
bervari Adet 26 24 20 2 1 13 15 0 58 73
% 356 329 274 27 14 1000 205 00 795  100.0
Tile  Adet 3 3 2 2 1 1 0 0 11
% 273 273 182 182 91 1000 00 00 1000 1000
Saylar Adet 29 13 5 2 3 B 11 0 4 52
Erh % 558 250 96 38 58 1000 2.2 00 788  100.0
Kuralan At 1414 9 2 2 4 30 38 4
% 341 341 220 49 49 1000 73 00 927 1000
Toplam Aet 108 83 58 19 18 286 20 14 232 286
% 378 200 203 66 63 1000 140 49 811 100.0
**p<0.01

Isletmelerde iscilik genellikle (%94.4) ¢ocuk ve
kadinlar dahil aile bireyleri tarafindan karsilanirken,
gerekli oldugu durumlarda disaridan is¢i alindigi
bildirilmistir. Isletmede calisan sayisi en fazla %39.2
orantyla 1-2 kisilik grupta iken, bunu %34.3 oraniyla
3-4 kisilik grup izlemektedir. Bu durum isletmelerin
tipik aile isletmeciligi yapisinda yiiriitildigiini
gostermektedir. Ceyhan vd. (2015) tarafindan yapilan
caligmada, isciligin genellikle (%63.5) aile i¢inden
saglandigini, isletmelerin %33.3’0 yil boyu ve %
3.1’inin iglerin yogun oldugu dénemde disaridan isci
calistirdigini bildirmektedir. Aynmi arastiricilar, aile
icinden is¢iligin genellikle (%96.9) erkeklerden
olustugunu; koyunculuk yapma siiresinin ortalama
25.7 y1l oldugunu bildirmektedir. Ayrica, isletme
bagina ortalama koyun sayisinin 314.5 bas oldugunu
ve isletmelerde koyundan bagka ortalama 7.9 bas
biiyiikbas hayvan oldugunu bildirmektedir.

Bolu yoresinde Sisman vd. (2009) tarafindan
yapilan bir ¢aligmada, igletmelerin  %55’inde
kiigiikbag ~ hayvanciligin ~ yaninda  biiyiikbas
hayvanciliginda yapildigt ve hayvan sayisinin da
isletmelerin  %69’unda 200 bagin altinda oldugu
bildirilmektedir. Nigde’de yapilan ¢alismada, koyun
k1 olarak igletmelerin  %99’unda Akkaraman,
%1’inde Merinos melezi yetistirildigi bildirilmektedir
(Ceyhan vd., 2015). Cesitli illerde yapilan aragtirmada
isletme bagma ortalama koyun sayisin1 Ceyhan vd.
(2015) 314.5 bas; Paksoy vd. (2006) 123 bas;
Bilginturan ve Ayhan (2009) 112.8 bag olarak
bildirmektedir.  Van’da  yapilan  arastirmada
isletmelerde esas olarak Akkaraman (%57.58),
Norduz (%23.21) ve Karakas (%11.0) koyunlar1 ile

Kil kegisi (%79.68) ve Norduz kegisi (%20.32)
yetistirildigi  bildirilmektedir (Karakus ve Akkol,
2013).

Calismada incelenen isletmelerin % 16’sinda
kiiciikbas hayvan yaninda ev ihtiyacin1 kargilamak ve
gelirin devamliligt agisindan biiyiikkbag hayvan da
yetistirilmektedir. Bu isletmelerde, sigir mevcudunun
%55.9’u 1-2 bas iken, bunu %22.1 oramiyla 3-4 bas
hayvana sahip isletmeler izlemektedir. Isletmelerdeki
sigirlarin  1rk  dagilimma  bakildiginda, en fazla
(%47.9) kiiltiir irk1 yer alirken, bunu %46.6 oraniyla
yerli ve % 5.5 oraniyla melez wrklar izlemektedir.
Kiiltiir sigir irklari arasinda en fazla Esmer (%29.4) ve
Simental (%16.6) yer alirken, yerli sigir irklari
arasinda ise en fazla Giiney Anadolu Kirmizisi (%
26.4) ve Yerlikara (%17.7) yer almaktadir.
Isletmelerde en az yetistirilen Dogu Anadolu
Kirmizist ve Siyah Alaca irklarinin olmast dikkat
¢ekici bulunmustur (Cizelge 5).

Isletmelerde ¢obanlik, yemleme ve sagim gibi
islerde iiretime ¢ocuk ve kadin katkist arastirilmistir.
Buna gore isletmelerde ¢ocuk ve kadin etkisinin %71
ve %90.2 oldugu bulunmustur. Bu durum,
isletmelerde iiretime cocuk ve kadinlarin yogun bir
sekilde destek  verdiklerini gostermektedir.
Hayvancilia yeni baglayan isletmeciler, isletmelerini
daha uzak yerlerde kurarken, baba meslegi olarak
yapanlarin %69.1’inin ilgelere daha yakin mesafelere
isletmelerini kurduklari tespit edilmistir. Yeni isletme
kuranlarin uzak mesafeyi tercih etmeleri, ilce
merkezinde yerin olmamasi yaninda hem yayla
imkanindan yararlanmak hem de yeterli sermayesinin
olmamasindan kaynaklandig: disiiniilmektedir.
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Isletmelerin  %32.5’inin kaba yem ihtiyacin
karsilamak igin arazisi bulunmamaktadir. Arazisi olan
isletmelerin arazi varligi 1-600 da arasinda degisim

arazi varlig, isletme basina ortalama 2.96 da’dir. Bu
durum yorenin cografik sartlarmin sulu tarima izin
vermemesinin yaninda, isletmelerin hayvancilik

gosterirken, ortalama arazi miktar1 ise 38.27 da’dir. faaliyetlerini daha ¢ok meraya dayali olarak
Isletmelerdeki toplam arazi varlig1 i¢inde sulanabilir yaptiklarini géstermektedir.
Cizelge 5. Isletmelerde bulunan sigir varhig: ve wrklara gére dagilimi
Hayvan sayis1 (bas) Irk dagilim Irk adlart
£ . £ g 8 £
S B3 s & B EoEogs.82
N < ~ [} > o= @
T S g 3 £ £ 5 » & © 283 2
Adet 81 32 15 17 145 78 9 76 163 27 5 48 46 28 9 163

% 559 221 103 11.7 100.0

47.9 55 46.6 100

16.6 3.1 294 282 17.7 55 100

Isletmelerin sorun ve beklentilerine
bakildiginda, isletmelerin %51.1’inin hayvanciliga
verilen destegin yetersiz oldugunu Ve artirilmasi
gerektigini, %20’sinin su sorunu oldugunu tespit
edilmistir. Bunlara ilaveten isletmelerin %15.6’s1
iiretim yetersizligi ve fiyat yiiksekliginden olusan
kaba ve kesif yem sikintis1 oldugunu ve kaba yem
dretiminin artirilmast destek beklediklerini ve kesif
yem fiyatimin distiriilmesi i¢in ¢6ziim beklediklerini
bildirmislerdir. Ayrica birkag isletme ise hayvanlarina
¢oban bulamadiklarini ve bu konuda yetkililerden
destek beklediklerini bildirmislerdir.

Ceyhan wvd. (2015) Nigde koyunculuk
isletmelerinde 6nemli gorillen sorunlarin  yem
fiyatlarinin pahali olmasi, meralarin yetersiz ve
kalitesiz olmast ve hayvan hastaliklar1 oldugunu,
Karadag (2018b) Hakkari yoresindeki koyunculuk
isletmelerinin tamaminda yem fiyatlarinin yiiksek
olmasinin ciddi sorun olusturdugunu bildirmistir.

Isletme sahiplerinin %86.4 gibi biiyiik bir kism1
koyunculugu babadan o&grendikleri belirlenmistir.
Yine islemecilerin %82.3’li yapacak baska isleri
olmadigindan hayvanciligmm tek geg¢im kaynagi
oldugunu ve isletmecilerin %10.4’{i de bu isi sevdigi
icin yaptigimt bildirmislerdir. Ayrica, isletmecilerin
tamamina yakimi (%94.2) yore sartlari geregi
hayvanciligi baba meslegi olarak yaparken, son
yillarda tesviklerinde katkisiyla hayvanciliga yeni
baslayanlarin oran1 sadece % 5.8 olarak bulunmustur.

Nigde’de yapilan arastirmada, isletmecilerin
koyun yetistiriciligini yapma nedeni olarak, %
82.3’liniin tek gecim kaynagi olmasi, %10.4’iinlin
sevdigi i¢in yapmasi ve %7.3 liniin aile ihtiyaglar1 i¢in
bu is kolunu yapmasi oldugu bildirilmistir (Ceyhan
vd., 2015). Sahinli (2014) isletmecilerin koyunculuga
baglama nedenlerini baba meslegi olmasi (%64), ek
gelir elde etme (%20) ve hayvanciliga yeni baglama
(%10) oldugunu bildirmistir. Van’da yapilan
arastirmada ise isletmelerin kiigiikbag hayvancilik
yapma nedenleri tek ge¢im kaynagi olmasi (%60.84),
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ev ihtiyacini karsilamak (%15.02), ek gelir elde etmek
(%11.62)  ve  alisgkanhik  (%12.52)  olarak
bildirilmektedir ~ (Karakus ve  Akkol, 2013).
Bilginturan ve Ayhan (2009) baska bir geliri
olmamasi nedeniyle isletmecilerin = %64.4’liniin
hayvan yetistiriciligi yaptiklarini tespit etmislerdir.

Aragtirmada isletmecilerin %40.6’sinin sadece
hayvancilik yaptiklari, digerlerinin ise hayvanciliga
ilaveten ticaret (%2.4) bitkisel tretim (%31.5) ve
kamusal alanda ¢alisma (%25.5) gibi ugraslar1 oldugu
tespit edilmigtir. Sadece hayvanciligin yogun olarak
yapildig1 isletmeler Merkez (%56) ve Kurtalan’da
(%51.2) bulunmaktadir. Hayvancilik — digindaki
ugraslardan bitkisel tiretimin en fazla yapildig ilgeler
Tillo (%81.8) ve Eruh (%61.5) iken, kamusal alanda
calisma gibi hayvancilik diginda baska bir isle ugrasan
isletmecilerin en yogun oldugu (%46.6) ilge
Pervari’dir.  Uretilen siitin =~ %95.5°i  peynire
doniistiiriilmekte veya siit olarak fabrika disinda
aracilara pazarlanirken, Treticilerin %2.4’1 siitii
fabrikaya vermektedir. Merkez disindaki isletmelerin
cogunlugu siiti kendileri pazarlarken, merkezdeki
isletmelerin %16°s1 fabrikaya vermektedir (Cizelge
6).

Tamer ve Sariozkan (2017), yetistiricilerin
%49.2’sinin kendi ihtiyaglarii karsilamak igin siitii
peynir yaptiklarini ve fazlasini pazarladiklarim ifade
etmislerdir. Dénmez (2008) ise isletmelerde iiretilen
sitin =~ %31.2 oraninda  isletmecilerin  kendi
ihtiyaglarimi i¢in kullandiklar1 ve %6.4’liniin siitii
mandiralara pazarladiklarint bildirmektedir.

Isletmelerin devletten aldiklar1 hayvancilik
destek uygulamalari incelenmis olup, devletten alinan
en yogun destegin %81.8 orani ile ana¢ koyun ve keci
destegidir. Bunun yanminda, az sayida da olsa
isletmelerin  siit ve yem bitkileri desteginden
yararlandigi ~ beyan edilmistir. Buna  karsin,
isletmelerin % 14’nlin hicbir devlet desteginden
yararlanmadiklari belirlenmistir (Cizelge 7)



Cizelge 6. Hayvancilik diginda bagka igle ugragma ve siitii degerlendirmenin mevkiye gore degisimi

G. Bakir, N. Mikail

Bagka isle ugragma**

Siitii degerlendirme**

Tarimin

Sadece

Kooperatife

Kendi

Mevki Ticaret diger kollar1 Memur hayvancilik Toplam satarak Fabrika pazarliyor Toplam
Adet 2 9 0 14 25 1 4 20 25
Merkez 0
% 8.0 36.0 0.0 56.0 100.0 4.0 16.0 80.0 100.0
Baykan Adet 1 6 11 9 27 3 0 24 27
% 3.7 22.2 40.7 333 100.0 111 0.0 88.9 100.0
Sirvan Adet 0 10 21 26 57 0 0 57 57
% 0.0 17.5 36.8 45.6 100.0 0.0 0.0 100.0 100.0
Pervari Adet 2 8 34 29 73 0 0 73 73
% 2.7 11.0 46.6 39.7 100.0 0.0 0.0 100.0 100.0
Tillo Adet 0 9 1 1 11 0 0 11 11
% 0.0 81.8 9.1 9.1 100.0 0.0 0.0 100.0 100.0
Eruh Adet 2 32 2 16 52 1 0 51 52
% 3.8 61.5 3.8 30.8 100.0 1.9 0.0 98.1 100.0
Kurtalan Adet 0 16 4 21 41 1 3 37 41
% 0.0 39.0 9.8 51.2 100.0 2.4 7.3 90.2 100.0
Toplam Adet 7 90 73 116 286 6 7 273 286
% 2.4 315 255 40.6 100.0 2.1 2.4 955 100.0
**p<0.01
Destek uygulamasina mevki bazinda Eruh ilgesinde bulunan isletmecilerin  %13.5%1
bakildiginda ise, desteklerden en fazla yararlanan hayvancilikla ilgili bilgilenmeyi aile biiyiiklerin
ilgenin %98.1 oramiyla Eruh ve %97.6 oraniyla edindikleri tespit edilmistir. Isletmecilerin

Kurtalan ilgeleri olurken, en fazla yararlanamayan ilge
ise % 38.4 orami ile Pervari ilgesi olmustur. Destek
uygulamasindan yararlanma bakimindan ilgeler
arasindaki fark c¢ok Onemli (p<0.01) bulunmustur
(Cizelge 7).

Isletmelerin %89.9’u hayvan yetistiriciligi ve

%92.3 tiniin herhangi bir birlik veya kooperatife iiye
oldugu, sadece % 7.7’sinin herhangi bir tyeligi
olmadig1 tespit edilmistir. Isletmecilerin hayvancilikla
ilgili herhangi bir birlik veya kooperatife iiyeligi ile
mevki arasindaki iligki ¢ok Onemli (p<0.01)
bulunmustur. Buna gore, Tillo ilgesindeki

diger konularla ilgili teknik bilgi almaktadir. isletmecilerin kooperatif veya birlige tiyeligi orani
Isletmecilerin teknik bilgi alim yeri olarak ¢ogunlukla %72.7 iken, bu oran Eruh’taki isletmecilerde
(%97) tarim il ve ilge miidiirlikkleridir. Buna karsin %100°diir (Cizelge 8).
Cizelge 7. Isletmelerin destek uygulamalarindan yararlanmalarinin mevkiye gére degisimi
Mevki _ _Destek uygulamasi™
Siit Yem bitkileri Anag koyun-kegi Faydalanmadi Toplam
Adet 5 0 20 0 25
Merkez % 20 0 80 0 100
Adet 2 0 23 2 27
Baykan % 7.4 0 85.2 7.4 100
Adet 0 0 50 7 57
Sirvan % 0 0 87.7 12.3 100
Adet 0 1 44 28 73
Pervari % 0 1.4 60.3 38.4 100
Adet 0 1 9 1 11
Tillo % 0 9.1 81.8 9.1 100
Adet 1 0 50 1 52
Eruh % 1.9 0 96.2 19 100
Adet 2 0 38 1 41
Kurtalan % 4.9 0 92.7 2.4 100
Adet 10 2 234 40 286
Toplam % 3.5 0.7 818 14.0 100
**p<0.01
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Cizelge 8. Isletmecilerin teknik bilgi kaynag ve birlik ile kooperatif iiyelik durumu

Teknik bilgi kaynagi**

Birlik ve kooperatife

iiyelik
MevKki Tarim Aile
miidiirligi  biyikleri Toplam Evet Hayir Toplam
Merkez Adet 17 1 18 20 5 25
% 94.4 5.6 100 80 20 100
Baykan Adet 27 0 27 24 3 27
% 100 0 100 88.9 111 100
Sirvan Adet 55 2 57 53 4 57
% 96.5 35 100 93 7 100
Pervari Adet 73 0 73 71 2 73
% 100 0 100 97.3 2.7 100
Tillo Adet 10 0 10 8 3 11
% 100 0 100 72.7 27.3 100
Eruh Adet 32 5 37 52 0 52
% 86.5 135 100 100 0 100
Kurtalan Adet 41 0 41 36 5 41
% 100 0 100 87.8 12.2 100
Toplam Adet 255 8 263 264 22 286
% 97 3 100 92.3 7.7 100
**p<0.01
Bingol ili Merkez ve ilgelerinde kiigiikbas bulunan isletmelerde yapildigi ve isletmecilerin

hayvancilik {izerine yapilan ¢aligmada; yetistiricilerin
%72’sinin yenilik ve bilgiye ulagsmada il ve ilge
miidirliiklerini, %19’unun damizlik koyun kegi
yetistiricileri birliklerini ve %13 iiniin ise TV, gazete,
internet gibi sanal medya kaynaklarini kullandiklart
belirlenmistir (Karakaya ve Kiziloglu, 2014).

Nigde ilinde Ceyhan vd. (2015)’i tarafindan
yapilan  ¢alismada, isletmecilerin = %97.9’unun
Damuzlik Koyun ve Kegi Yetistiricileri birligine tiye,
%2.1°1 tye olmadigini; isletmecilerin %86.5inin,
koyunculuk yapmayi atadan ogrendikleri, % 5.2°si
il/ilge miidiirliiklerinden o6grendikleri, % 3.1’inin
kendi kendine, %5.2’sinin ise il/flge Miidiirliikleri ya
da Damizlik Koyun ve Kegi Yetistiricileri Birliginden
ogrendikleri belirlenmigtir. Dellal vd. (2002) ise,
Gilineydogu Anadolu illerinde yaptiklar1 ¢alismada,
isletmecilerin - %66.9'unun  yetistiricilik ile ilgili
bilgileri ebeveynlerinden aldiklarmi ve %28.7'sinin
ise tarim miidiirliiklerinden aldiklarini bildirmislerdir.

Ceyhan vd. (2015), Nigde ilinde yaptiklari
calismada Damuzlik koyun ve kec¢i Vetistiricileri
birligine {iye olanlarin orammi %97.9 olarak tespit
etmislerdir. Ardahan ilinde yapilan ¢aligmada bulunan
orandan (%74.2) yiiksek bulunmustur (Ayvazoglu vd.
2015). Giineydogu Anadolu bdlgesinde yapilan
arastirmada, iller genelinde incelenen kiigiikbas
hayvancilik isletmecilerin  %92.8'i herhangi bir
yetigtirici  Orgiitiine ilye olmadiklarini bildirirken,
%7.2'si lye olduklarini bildirmiglerdir (Dellal vd.
2002).

Siirt ilinde kiigiikbag hayvancilik genellikle
yiiksek rakimli dag ve yamag merkeze uzak koylerde
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demografik profilinin ise, genellikle 50 yas civarinda
ve egitim dizeylerini ise ilkokul ve okuryazar
olmadiklar1 belirlenmistir. Yorede yasayan egitim
diizeyi yiiksek genglerin hayvanciliga tesvik edilmesi
ve bu yonde yapilan tesviklerin artirilmasi
hayvanciligin  gelistirilmesi agisindan 6nem arz
etmektedir. Ayrica, isletme bagina diisen arazi
miktarinin  diisik olmasi, dengeli bir hayvan
beslemenin yapilamayacagimmi ve yorede meraya
dayali hayvanciligin zorunlu olarak yapildigini
gostermektedir.  Yetistiricilerin  irettikleri ~ siitiin
tamamina yakinini peynir olarak degerlendirdikleri,
verilecek egitim ve saglanacak mandira gibi imkanlar
ile peynir kalitesinin ve ¢esidini artirma imkani
ongoriilmektedir.

SONUC

Siirt ili bulundugu cografya ve topografik yapisi
nedeniyle hayvancilik i¢in 6nemli bir potansiyele
sahiptir. Siirt ili kiiciikbas hayvancilik isletmelerinin
yapisal durumunu belirlemek amaciyla yapilan bu
arastirma sonuglaria gore, isletmelerin yogun olarak
dag koylerinde bulundugu, isletmecilerin ortalama 50
yas civarinda olduklari, c¢ogunlugun egitim
diizelerinin okuryazar olmayan ve ilkokul olan
isletmecilerden olustugu belirlenmistir. Ancak ilde
koyunculuk yapan isletmeciler arasinda iiniversite
mezunu  olmamasi, ilkemizde koyunculugun
hayvancilik is kolu olarak degerlendirilmemesi bunun
sebeplerinden biri olabilir.

Isletme basina ortalama 150 bas hayvan diisen
isletmelerde, ¢ocuk ve kadinlarin is giicii ile iiretime



katkilarinin  yogun oldugu tespit edilmistir. Bu
isletmelerde tretimin ger¢eklesmesinde kadin ve
cocuklarin katkisinin yaninda hayvanciligi meslek
haline getirecek ve siirekliligini saglayacak olan geng
niifusun  egitilmesinin  daha  isabetli olacag1
diistiniilmektedir.  Ayrica, Siirt ili  kiiciikbas
hayvanciligi, genel olarak dag koylerinde, ilkokul
tahsiline sahip ve hayvancilik i¢in yeterli arazisi
olmayan, cocuk ve kadinlarin iiretime katkisinin
yogun oldugu isletmelerden olusmaktadir.

Isletmelerde coban genellikle aile icinden
saglanmaktadir. Ancak Kkimi igletmeler disaridan
kiralik ¢obana calistirmak istese de licretin yiiksek
olmast nedeniyle karsilayamadiklari belirlenmistir.
Bu nedenle devletten ¢oban destegi bekledikleri tespit
edilmigtir.

Isletmelerde kaliteli ve saglikli siit iiretimini
artirmak icin bu konuda koylerde egitim
toplantilarinin diizenlenmesi gerekliligi anlasilmistir.
Hastaliklarin yayilmasini dnlemeye yonelik etkin bir
saglik koruma programina ihtiya¢ duyulmaktadir.
Koruyucu  hekimlik  uygulamalart  konusunda
yetistiricilere egitimler verilmesi 6nemli gorilmiistiir.

Yorede %14 oraninda isletmelerin hayvancilik
icin verilen destekten yararlanmadiklari, bu oranin
Pervari ilgesinde %38.4 oldugu belirlenmistir.
Uretimin artirilmas1 icin 6nemli katkist olan bu
destegin yorede yayginlastirmasi igin ¢aligmalar
yapilmalidir. Bolgede hayvanciligin daha rasyonel
yapilmasi ve iiretimin artirilmasi igin, egitim diizeyi
yilksek genglerin hayvanciliga tesvik edilmesi,
iireticilerin yetistirme teknikleri konusunda egitilmesi
ve isletmelerin teknik olarak iyilestirilmesi
gerekmektedir.

Sonug olarak, koyun yetistiricilerinin en 6nemli
sorunlari arasinda yem fiyatlarinin pahali olmast, iiriin
fiyatlarinin diisiik, meralarin yetersiz ve Kkalitesiz
olmasi ile birlikte hayvan hastaliklar1 yer almaktadir.
Koyunculugu cazip hale getirebilmek igin iiriin
pazarlama fiyatlarinin artmasi, meralarin islaht ve
kalitesinin iyilestirilmesi, yem bitkileri ekilis alaninin
miimkiin oldugunca artirtlmast ve uygun kredi
olanaklarinin  saglanmas1 ydrede koyunculugun
gelistirilmesi ve dretimin artirilmasi i¢in 6nemli
oldugu anlagilmstir.
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ABSTRACT: At present, arable agricultural areas especially in the developed countries have reached to their last limit. This
necessitates intensive farming, which requires the use of intense input to meet the growing demand. The most important
components of intensive farming in agricultural production are chemical input, qualified work force, high capacity production
material and mechanization. In recent years, there has been a significant increase in the level of mechanization in developing
countries such as Turkey. This study is carried out to determine the factors affecting tractor brand preference and purchase
behavior of farmers in Erzurum province. Material of this study is obtained from the questionnaires conducted in face to face
interviews with 185 farmers who are randomly selected from Yakutiye, Aziziye, Palandoken, Hasankale, Askale and ispir districts
in Erzurum province. According to the results of the study, the average land size of farms is 175 decares, while only 57 % of this
lands are irrigated. The average parcel number of the enterprises is 8, while the distance of these parcels to the enterprises is
determined to be 3.2 km. 55.1 % of the farmers have purchased brand new tractors. The most important factors that affect farmers'
brand selection are fuel consumption, price, spare parts and service network respectively. The least effective factors in brand
selection are promotional and advertising activities and after-sales customer visits. According to the results of logit regression
analysis, the education level of the farmers and the annual maintenance expenses of the tractor were found to be statistically
significant when they preferred any brand.

Keywords: Erzurum, Purchasing behavior, Tractor, Brand preference

Erzurum ilinde Ciftcilerin Traktér Satin Alma Davramslarmin Belirleyicileri
Uzerine Bir Analiz

OZ: Giiniimiizde gelismis {ilkeler basta olmak iizere ekilebilir tarim alanlar1 son smirina ulasmistir. Bu durum, artan talebi
karsilamak i¢in yogun girdi kullanimi gerektiren entansif tarimi zorunlu hale getirmektedir. Tarimsal tiretimde entansif tarimin en
onemli bilesenleri, kimyasal girdi, kalifiye isgiicli, yiiksek kapasiteli liretim materyali ve mekanizasyondur. Tiirkiye gibi
gelismekte olan iilkelerde de son yillarda mekanizasyon diizeyinde 6nemli artislar olmustur. Calisma, Erzurum ili ¢iftgilerinin
traktor markasi se¢imi ve satin alma davraniglarini etkileyen faktorleri belirlemek amaciyla yapilmistir. Calismanin materyalini,
Erzurum Ili Yakutiye, Aziziye, Palandoken Hasankale, Askale ve Ispir ilgelerinden tesadiifi érnekleme ile segilen 185 ¢iftciyle
yapilan yiiz yiize goriismede anket yoluyla elde edilen veriler olusturmaktadir. Calisma sonuglarina gore igletmelerin ortalama
arazi biiyiikliigii 175 da iken bu arazilerin % 57’sinde sulu tarim yapimaktadir. Isletmelerde ortalama parsel sayis1 8 iken
parsellerin isletmeye uzaklig: 3,2 km olarak tespit edilmistir. Ureticilerin % 55,1’ traktorlerini sifir almislardir. Ciftcilerin marka
se¢iminde etkili olan en 6nemli faktorler sirasiyla yakit tiiketimi, fiyat, yedek parga ve servis agidir. Marka segiminde en az etkili
olan faktorler ise tanitim ve reklam faaliyetleri ve satis sonrasi miisteri ziyaretleri seklinde siralanmugtir. Logit regresyon analizi
sonuglarina gore, ¢iftcilerin herhangi markayi tercih etmelerinde, egitim seviyesi ve traktoriin yillik bakim giderleri istatistiksel
olarak 6nemli bulunmustur.

Anahtar Kelimeler: Erzurum, Satin alma davranisi, Traktor, Marka tercihi

INTRODUCTION

In parallel with the rapidly increasing human
population around the world, there is an increase in
basic needs such as nutrition, dressing and
accommodation. So, the importance of agricultural
production is increasing in terms of meeting these
needs. People have been trying to meet their basic
needs existing for centuries with the use of sources
such as soil and water in agriculture. Besides,
agriculture is important for the development of
individuals and the country’s economy with which
more production can be done per unit area thanks to
the modern technology and commercial utilization of
surplus of the agricultural products can be provided.
In Turkey, where the agricultural fields are limited
and cannot be expanded more, increasing the
productivity per unit area with the use of intensive
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farming techniques emerges as the only option. With
this purpose, there is a rapid growth of extending the
technological implementations in  agricultural
enterprises (Kasap vd., 1997).

Agricultural mechanization is an agricultural
production technology as a complementary element
which increases the effectiveness of other
agricultural inputs, ensures the economic efficiency
and improves the working conditions (Altundas ve
Demirtola, 2004). Mechanization in agricultural
enterprises is implemented at different levels
depending on the technical and economical
conditions of the enterprise (Zeren vd., 1995).

Among the most important indicators that
define the agricultural mechanization level of a
country are criteria such as qualitative/quantitative


https://orcid.org/0000-0003-4342-9272
https://orcid.org/0000-0001-5670-6801
https://orcid.org/0000-0002-3581-5061

An Analysis on Determinants of Farmers’ Tractor Purchasing Behavior in Erzurum Province

condition of the tractor park, the growth according to
years, the relation with agricultural machinery, the
density per agricultural unit area and power level. It
is quite important to compare these criteria according
to the regions to be able to objectively discuss the
mechanization of the regions which shows
differences in terms of agricultural structure (Evcim
vd., 2005).

Fluctuation and decrease in purchasing power
of farmers affect our sector which is the most flexible
one among the agricultural inputs. Agriculture is a
sector which is supported throughout the world.
While fuel, seed and fertilizer are the first ones to
come to mind as the agricultural supporters, the
mechanization which brings these inputs together is
not given the necessary importance. About the %35
percent of the production input is the mechanization
input. Despite the high cost share of it, the
mechanization is seen as less important than seed,
fertilizer and fuel. However, if fuel is considered as a
mechanization input, it becomes clear how important
it is (Ozgiiven vd. 2010).

In Turkey there is a number of studies on
determination of the agricultural mechanization level
at regional and provincial level (Baydar ve Yumak
2000; Eroglu ve Konak 2000; Saral vd., 2000;
Ozplnar, 2001; Isik vd., 2003; Kogak, 2006; Sezsiz
vd., 2006; Kogtiirk ve Avcioglu 2007; Akar ve Celik
2017).

Today when the importance of agricultural
mechanization and especially tractor park is
increasing day by day, actions are important for the
determination of the factors for tractor brand
preferences of user and producing companies’
actions in accordance with these preferences. This
study is carried out with the aim to determine the
factors affecting tractor brand preference and
purchase behavior of farmers in Erzurum region.

MATERIAL AND METHOD

Material

In the study, the data obtained through
questionnaires from 185 producers owning tractor in
the center and districts of Erzurum province in 2017
is used. While the data obtained through these
questionnaires are the primary data of the study;
internet, information obtained from local and foreign
sources and statistical data about the topic are the
secondary one.

Method

The primary material of the study is obtained
through the one on one interview with the operators
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owning tractor in Erzurum province in 2017 by
asking questions to the producers so as to determine
the factors that are effective in their brand
preferences. For this, sample size is determined with
proportional sampling method (Newbold, 1995;
Miran, 2007; Giinden vd., 2008; Sahin vd., 2008).

Np(l- p)

M= —
(N-Deo,, +pl-p)

n: sample size

N: The number of enterprises owning tractor in
Erzurum province

p: Ratio of the producers preferring the same
brand for tractor replacement (taken 0.50 to reach to
the maximum sample size)

T Opa : Variance. (0.01349)

There is a total of 10,982 registered apiarists in
the province. The sample size is found to be 185 in
the %90 confidence interval with the %6 error
margin. The sample size is calculated according to
the population ratio for a finite population. The
population rate should be taken as p=0.5 in situations
when p is unknown since working with the maximum
sample size will reduce the potential errors (Miran
2007).

Socio-economical status and enterprise features
related to the operators are given in table form using
basic statistics. The correlation between satisfaction
with the current tractor to be used and factors
affecting it is found by using the Logit method.

RESULTS AND DISCUSSION

In Turkey while the number of tractors in 2004
is 1 009 065, in 2017 the number increases up to 1
306 736. There has been a significant increase in axle
and 5 hp in 14 years. While the share of this tractor
type in the total number of tractors in 2004 was 1.17
%, this share increases to 5.85 % by 2017 (Table 1).
In two axle tractors, while the share of the ones with
the power between 11-50 hp is in decrease, the ones
with the power between 51-70 hp keep their share.
The share of the tractors with and over the power of
70 hp in the total number of tractors increased from
5.58% to 11.6 % in the same period.



Table 1. The number of tractors in Turkey (%)

A. Aksoy, N. Demir, O. Demir

Track
One axle Two axle type

Horsepower Horsepower

1-5 5+ 1-10 11-24  25-34 35-50  51-70 70 + Total
2004 0.32 1.17 0.39 2.09 7.70 45.46 37.27 5.58 0.02 100.00
2005 0.28 1.32 0.34 1.98 7.55 45.03 37.41 6.09 0.02 100.00
2006 0.31 1.16 0.34 1.90 7.36 4491 37.68 6.36 0.02 100.00
2007 0.38 1.30 0.41 1.82 7.24 44.43 37.83 6.63 0.02 100.00
2008 0.41 1.36 0.56 1.83 7.16 44.06 37.52 7.17 0.02 100.00
2009 0.44 1.63 0.45 1.91 7.13 43.34 37.64 7.58 0.02 100.00
2010 0.52 2.00 0.49 1.82 6.60 43.00 37.84 7.92 0.02 100.00
2011 0.81 2.70 0.50 1.89 6.46 42.31 37.55 8.13 0.02 100.00
2012 0.94 3.59 0.48 1.76 6.11 41.49 37.23 9.04 0.02 100.00
2013 1.08 421 0.49 1.66 5.86 40.66 37.19 9.72 0.02 100.00
2014 1.43 5.10 0.50 1.68 5.57 39.73 37.11 10.10 0.02 100.00
2015 1.47 5.41 0.50 1.68 5.40 39.02 37.14 10.73 0.02 100.00
2016 1.56 5.66 0.51 1.67 5.25 38.45 37.35 11.05 0.01 100.00
2017 1.64 5.85 0.49 1.57 5.04 37.68 37.78 11.64 0.01 100.00

Source: TUIK, 2018

When the Figure 1 is examined which is about
the change in the number of tractors in Turkey and in
Erzurum, the trend of change in the number of
tractors in Turkey and in Erzurum is observed to be
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similar in a period of 14 years. The increase in the
number of tractors in Erzurum province which was
over the average of Turkey between 2009-2011 fell
below it after the year 2011.
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Figure 1.The number of tractors in Erzurum and Turkey (2004-2017)

Manisa province ranks first with the number of
74 433 tractors in Turkey. It is followed by Konya
and Bursa provinces with the numbers of 71 615 and
49 786 successively (TUIK, 2018). The share of the

tractors in Manisa with a power of 35-50 hp is the
largest one while the share of the ones with a 51-70
hp is larger in Konya and Bursa. It is Ankara
province where the share of the tractors with and
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over 70 hp is the largest one which is followed by
Konya. Again, the largest share of the total tractor is
the tractor group with a power of 51-70 hp with

55.65% according to the statistics of Erzurum
province in 2017 (Table 2).

Table 2. The number of tractors according to the provinces in 2017(%)

Track
One axle Two axle type
Horsepower Horsepower

Provinces 1-5 5+ 1-10 11-24 25-34 35-50  51-70 70 + Total

Manisa 0.58 0.15 0.25 4.47 9.30 45.15 35.53 4.55 0.02  100.00
Konya 2.03 2.79 0.45 0.56 3.06 23.02 41.96 26.06 0.00 100.00
Bursa 0.16 0.79 0.28 0.76 6.18 33.93 42.84 14.96 0.04 100.00
Samsun 0.22 5.86 0.76 2.79 7.23 42.27 33.16 7.54 0.00 100.00
Balikesir 0.27 0.66 0.82 1.94 3.75 54.18 30.24 7.92 0.00 100.00
Antalya 0.91 2.48 1.23 2.27 11.47 39.59 34.65 6.43 0.01 100.00
Izmir 0.04 0.66 0.58 2.48 9.31 49.48 32.95 4.46 0.00 100.00
Denizli 0.35 1.21 0.04 1.11 6.15 51.60 34.71 4.38 0.00 100.00
Ankara 0.29 1.55 0.05 0.32 4.42 33.58 31.67 27.75 0.00 100.00
Mugla 0.67 10.22 0.02 0.57 341 57.83 24.77 1.64 0.00 100.00
Tokat 1.14 5.76 0.20 0.40 6.02 43.65 36.70 4.53 0.00 100.00
Erzurum 0.09 2.87 0.01 0.56 2.61 28.59 55.65 9.08 0.00 100.00

Results of Descriptive analyses

It is observed that the age range of the operators
is between 18 and 70 and the average age is 41.
According to education level, the producer is at the
primary school level on average. 43% of the

Table 3. Results of descriptive analysis

producers stated that they are doing a non-
agricultural business (Table 3). The average land size
of the enterprises is found to be 174.5 more than half
of which is watery land in addition to enterprises’
owning substantial amount of grassland.

Characteristics of Farmer N Min Max. Avg. Std. Dev.
Age of Farmer 185 18 70 41.39 10.806
Education level (1) Illiterate, 2) Literate, 3) Primary, 4)

Secondary, 5) High school, 6) College, 7) University) 185 1 ! 4.01 1.216
Number of family members 185 1 13 571 1.914
Non-agricultural business (Yes:1, No:0) 185 0 1 0.43 497
Features of enterprise

Land size (da) 185 5 3000 174.58 253.190
Irrigated land (da) 185 0 550 98.89 113.093
Terra firma (da) 185 0 3000 75.26 236.293
Grassland size (da) 185 0 4500 52.87 331.892
Number of parcel (item) 185 1 35 8.09 5.750
Number of bovine 185 0 300 35.32 44.345
Number of small ruminant 185 0 250 7.74 30.503

All the enterprises surveyed are enterprises
owning tractor. The distribution of tractors in the
enterprises according to their brand category is given
in Figure 2. As shown in the figure, the most popular
tractor brand in enterprises surveyed is New Holland
with the percentage of 32%. It is followed by Massey
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Ferguson with 24% and Case with 6% successively.
In a study conducted in Mug province, the most
popular tractor brand found in enterprises is stated to
be New Holland with the percentage 36% which is
followed by Turkish tractor and Massey Ferguson
(Akar ve Celik, 2017).
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Figure 2. Distribution of tractors in the enterprises according to the brand category

Operators’ average age of tractors is 13.5. The
distribution of the tractors according to their age
category is shown in Table 4. It is noticeable that the
share of the tractors between the age of 0-5 is 45 %.
Most of the producers use new models of tractors.
When the studies stating that economic life of the

tractors is 15 years in the conditions of Turkey are
considered (Mutaf, 1984; Eren 1991; Akinci vd.,
1997; Sabanct vd., 1999; Sabanci vd., 2003), more
than the %21 of tractors in enterprises surveyed are
seen to exceed the limit of 15 years.

Table 4. Distribution of tractors in enterprises surveyed according to the age category

Age Groups Number of tractors (item) Percentage (%)
0-5 83 44.9
6-10 21 114
11-20 42 22.7
21> 39 21.1
Total 185 100.0

%50 of farmers surveyed in Erzurum use 4wd
tractors. Especially in new generation tractor
preferences, 4wd tractors are preferred more (Table
5). The average power hp per operator is 69.4 hp. In
developing countries like Turkey, recently there has
been a significant increase in mechanization level.
According to the data of 2017, while the number of
tractors per 1000 ha cultivated agricultural land is
55.9, the number of tractors below 50 hp is 50.6%.
However, while the number of tractors per 1000 ha
cultivated agricultural land is 32.3, the number of
tractors below 50 hp is 35.3% in Erzurum where the
study is conducted (TUIK, 2018).

The annual average maintenance expense of
tractor owners is 1477 TL while the fuel expense is
8263 TL per year. The producers express that they
consider buying a new tractor within 5.8 years on
average. In case of a tractor replacement, the ratio of
the surveyed producers who prefer the same brand is
80%. 40% of the tractor owners express that they use
their tractors as means of transport at the same time.
Additionally, 60% of the tractor owners state that
they would like to receive practical training on
tractor maintenance and use.
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Table 5. Features and expenses of tractors that operators own

N Min Max. Avg. Std. Dev.
Type (4wd:1, 2wd:0) 185.0 0.0 1.0 0.5 0.5
Power of tractor (HP) 185.0 40.0 110.0 69.4 13.0
Annual maintenance expense (TL/year) 185.0 200.0 6000.0 14776 1170.0
Annual fuel expense (TL/year) 185.0 500.0 100000.0 8263.2  11164.3
Time of tractor replacement (year) 185.0 0.0 20.0 5.8 44
Preference of the same brand (Yes:1, No:0) 185.0 0.0 1.0 0.8 0.4
Use of tractor as means of transport (Yes:1, No:0) 185.0 0.0 1.0 0.4 0.5
Use of tractor in someone else’s job (Yes:1, No:0) 185.0 0.0 1.0 0.3 0.5
Keeping tractor usage record (Yes:1, No:0) 185.0 0.0 1.0 0.1 0.4
Request for training on tractor maintenance and use 185.0 0.0 1.0 0.6 0.5

(Yes:1, No:0)

55.1% of the tractors surveyed are new and
44.9% of them are second hand (Table 6). 47% of the
farmers have bought their tractors with credit.

Surveyed tractor owners pay attention to fuel

tractor (4.7) as the second and to the condition of the
spare parts (4.6) as the third criteria (Table 7). The
least popular factors in consumers’ user preferences
are as following; advertisement and promotion, after-

consumption as the first criteria (4.8) in brand sales customer visits, use of the immediate
preferences while paying attention to the price of the environment and brand image.
Table 6. Distribution of tractors according to purchase type

Purchase Type N %

New 102 55.1

Second Hand 83 44.9

Total 185 100.0

Credit 87 47.0

Cash 98 53.0

Total 185 100.0

Table 7. Factors influencing the brand preference of current tractor.

Factors 1 2 3 4 5 Avg.
Brand image 7.6 9.7 10.3 17.3 55.1 4.0
Tractor comfort (cabin, air conditioner etc.) 3.2 8.1 8.1 24.3 56.2 4.2
Fuel consumption 0.0 0.0 4.3 8.6 87.0 4.8
Auxiliary part 0.5 4.3 2.2 21.6 71.4 4.6
Service facilities 2.7 4.3 7.0 23.2 62.7 4.4
Taking possession of the product 3.2 4.9 4.9 26.5 60.5 4.4
Dealer network 2.7 7.6 9.2 40.5 40.0 4.1
Advertisement and promotion 14.6 18.9 16.2 29.2 21.1 3.2
Price 16 3.2 0.5 9.2 85.4 4.7
Use of immediate environment 5.9 9.7 6.5 335 44.3 4.0
After-sales customer visits 9.2 8.6 114 29.7 41.1 38

1= Not at all important, 2= Slightly important, 3=Neutral, 4=Fairly important, 5= Very important

In case of a tractor replacement the ratio of the
surveyed producers who prefer the same brand was
high (% 77.8) (Table 8). 78.3% of the farmers using
the Newholland brand, which has a significant share
in the tractor sector, gave the same brand answer
again. This rate was 86.7% for Massey Ferguson
users, 81.8 for Case users and 90% for Tiimosan
users. The least customer royalty is for Newholland
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which is among the brands comprising a significant
share of the sector. The reason why farmers do not
prefer the same brand in case of replacing their
tractors is the inadequacy of the services facilities,
the high fuel consumption, auxiliary parts are very
high price or cannot be found and the demand for the
second hand is weak.
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Table 8. Situation of farmers’ preferences of the same brand in case of tractor replacement

N %
Brand No Yes Total No Yes Total
Newholland 13 47 60 21.7 78.3 100.0
Massey Ferguson 6 39 45 133 86.7 100.0
Case 2 9 11 18.2 81.8 100.0
Tiimosan 1 9 10 10.0 90.0 100.0
Erkunt 3 6 9 33.3 66.7 100.0
Bagak 2 6 8 25.0 75.0 100.0
Jondere 0 7 7 0.0 100.0 100.0
Deutz 3 3 6 50.0 50.0 100.0
Universal 1 5 6 16.7 83.3 100.0
Steyr 2 3 5 40.0 60.0 100.0
Ford 2 2 4 50.0 50.0 100.0
Hattat 2 2 4 50.0 50.0 100.0
LS 1 3 4 25.0 75.0 100.0
Solis 3 0 3 100.0 0.0 100.0
MC Cormic 0 1 1 0.0 100.0 100.0
Landini 0 1 1 0.0 100.0 100.0
Hars 0 1 1 0.0 100.0 100.0
Total 41 144 185 22.2 77.8 100.0

Model results

Table 9 shows the coefficient, standard error
and marginal effects of the variables in the logit
model when determining the factors that are effective
in preferring the same brand in case of tractor
replacement of farmers owning tractor. As a result of
regression analysis, when the coefficients of
regression is examined, it is seen that the distance of
the enterprise to the city center, age of the farmer, his
education level and maintenance expenses of tractor
influence negatively. Education level and annual

Table 9. Logit model result

maintenance expenses of tractor are statistically
found to be significant. Increase in the education
level of the tractor owner influences the preference of
the same brand negatively. While highly educated
farmers are tend to look for different brands and try
them, poorly educated ones are tend to use the same
brand as long as they don’t have an important
problem with it. Also, increase in annual
maintenance and other expenses leads the user to the
other brands.

Variables Standard Marginal

Coefficient Error P value Effects
Fixed 4.0063 1.4268 0.005%** -
Distance of the enterprise to the city center -0.0081 0.0057 -0.157 -0.0013
Age of operator -0.0082 0.0203 -0685 -0.0013
Education level -0.4173 0.1775 -0.019** -0.0658
Non-agricultural business 0.1297 0.3828 0.735 0.0203
Land size (da) 0.0001 00007 0.894 0.0001
Tractor maintenance expense (TL/year) -0.0003** 0.0001 -0.035** -0.0001

Log likelihood: -90.480

Restricted Log Likelihood:-97.856

X2 (6): 14.752

Source: Original calculations. ***p<0,001, **p<0,05, *p<0,10

In logit models, the "marginal effects" of the
variables are looked at to show how this change

affects the dependent variable by increasing the
independent variables by 1 unit. Marginal effects
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show us how this effect of the dependent variable
emerges by increasing the independent variable by 1
unit (Demir ve Yavuz, 2010).

Looking at the marginal effects in Table 9, an
increase in the education level of the producer by 1
unit brings about a 6.6% decrease in the preference
of the same brand. There is a 0.01% decrease in the
preference of the same brand when there is an
increase in the maintenance expenses of tractors by 1
unit.

CONCLUSION

According to the results of the study which is
conducted with the aim of determination of the
Factors Affecting the Purchase Behavior of Tractors
of Farmers in Erzurum Region:

In respect to the number of tractors per 1000 ha
cultivated agricultural land, it is well below the
average of Turkey. It is noticeable that the trend of
change in the number of tractors in Turkey and in
Erzurum is similar in a period of 14 years. Again, the
largest share of the tractors in total is the tractor
group with a power of 51-70 hp with 55.65%
according to the statistics of Erzurum province in
2017. 45% of Erzurum producers use new tractor.

First criteria of the farmers in brand preferences
is fuel consumption while in the second and third one
the price of the tractor and the condition of the spare
parts are effective. According to the result of the
regression analysis, there is a significant correlation
between the education level of the tractor owner and
annual maintenance/other expenses of tractor. As a
result, producers must select tractors economically
considering the land size and the annual working
hours in order to have tractor parks that meet the
provincial and regional needs. In their dealer,
guidance of the poorly educated producers to the
tractors with the equipment and power that can
respond to the needs of them is rather important.
Also, for the benefit of the farmers who don’t have
land to use the tractor economically, such farmers
should be provided with access to these machines as
part of Agriculture and Rural Development Support
Agency IRARD Il by renting the machinery parks
under the name of machine parks by benefiting from
the grant and the number of this kind of machine
parks should be increased.
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Dip Solunga¢ Aglarinda Afalina (Tursiops truncatus) Yunuslar I¢in Kullanilan
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OZ: Bu calisma Sinop liman bolgesinde Eyliil 2015 ve Ocak 2017 periyodu igerisinde her ay cihaz kullanan ve kullanmayan
balik¢ilardan veriler alinarak, dip uzatma aglarina yunus kovucu cihazlar (pinger) takilmasinin akilet bir uygulama olup olmadigini
belirlemek amaciyla yapilmistir. Balikgilarin kullandiklart fanyasiz dip uzatma aglarinin goz agikligi 34 mm, uzunluklar 1,1
km’dir. Cihazli aglarda kullanilan yunus kovucu cihazlarin frekansi 1-500 kHz olup, etkili mesafeleri 200m’dir. Cihazlarin sarj
edilebilir ve total dmriintin 2-2,5 ay olmasi ayirt edilebilir 6zelligidir. Cihazli aglarda (Eyliil-Aralik 2015) ilk dort aylik donemde
ortalama 15,34+1,22 kg olan av miktarmin ikinci (Ocak 2016-2017) donem de yaklasik %56 oranda azalarak 6,83+0,31 kg a
diismesi ¢alismanin 6nemli bulgular: arasinda yer almaktadir. Her iki ag grubuna ait diger bulgulara gore birim ¢abada av miktart
cihazli aglarda 0,67+0,02 kgkms-1, kontrol aglarda ise 0,63+0,02 kgkms-1 olarak gergeklesmistir. Avlanan baliklardan elde edilen
toplam gelir cihazli aglarda 22.259,65 TL, kontrol aglarda ise 20.880,90 TL olarak hesaplanmistir. Aglardaki hasar-donatim
durumuna ve 6zellikle (2 adetx1500 TL) yunus kovucu cihaz alimina bagli olarak degisiklik gosteren giderler; cihazli aglar i¢in
6400 TL’na ulagirken, kontrol aglar i¢in 4000 TL olarak hesaplanmistir. Buna gore avlama yapilan periyodda cihazl aglardan elde
edilen net gelirin 15.859,65 TL oldugu hesaplanirken, kontrol aglardan elde edilen net gelirin bundan %6 daha fazla gergekleserek
16.879,90 TL oldugu belirlenmistir. Sonug¢ olarak ¢alismada kullanilan yunus kovucu cihazlarin bolgedeki balik¢r tarafindan
kullanilmasinin 6nerilmesi miimkiin gériinmemektedir.

Anahtar Kelimeler: Karadeniz, Dip solungag ag1, Yunus kovucu cihaz, Etkilesim, Ekonomik performans

Investigation and Economic Performance of Acoustic Deterrent Devices Used in Bottom Gillnets
(Pingers) for Bottlenose Dolphin (Tursiops truncatus)

ABSTRACT: The study was performed in Sinop between September 2015-January 2017 to investigate whether it is a profitable
application to attach pinger devices to bottom-gillnets used in coastal fisheries. Gear specifications of both fishermen group were
same as follows; mesh size: 34 mm, length: app. 1,1km. The frequency range of the pinger device is 1-500 kHz and effective up to
200m. The most important distinctive feature of those devices is having a built-in rechargeable 1,6 Ah NiMH battery pack but
limited up to 2-2,5 months (1000-1500h) total lifetime. In experimental group; average fish catch in the first periods (September-
December 2015) was 15,34+1,22 kg and it decreased by 56% to 6,83+0,31 kg between January 2016—2017. According to results
obtained from both control and experimental group, Catch Per Unit Effort (CPUE) was calculated as 0,63+0,02 kgkms-1 and
0,67+0,02 kgkms-1, respectively. Total incomes from the sale of fish were 20880,90 TL and 22259,65 TL for control and
experimental groups. The fishermen in control group spent 4000 TL to repair nets damaged due to dolphin presence while other
fishermen spent 3400 TL to repair nets. Considering the device expenses for the experimental group (2x1500 TL), total cost was
calculated as 6400 TL for experimental group and 4000 TL for control group. Therefore, net income was calculated as 16879,90
TL in control group while it decreased to 15859,65 TL in experimental group, representing 6% decline.

Keywords: Black Sea, Bottom gillnet, Pinger, Interaction, Economic performance
GIRIS

Yunuslari, balik stoklarmmin  azalmasinda yapilan miicadeleyi ifade etmektedir. Digeri ise

onemli etkilerinin oldugu, sayilari, tiikettikleri balik
miktarlar1, aglara ve aglardaki avlanmis baliklara
verdikleri zararlar gesitli ¢aligmalarla  ortaya
konmustur (Oztiirk, 1999; Oztiirk vd. 1999; Dede,
1999; Birkun, 2002 ve Tonay ve Oztiirk 2003).
Karadeniz’de ayrica diinyanin birgok yerinde (Ayadi
vd., 2013; Waples vd., 2013; Maccarrone et al.,
2014) oldugu gibi 812/2004 sayili Avrupa Birligi
konsey tiliziigli-onlemleri ve balik¢ilarin yunuslarla
etkilesimi yoniindeki ilgili iddia ve 1srarli taleplerle
es zamanli olarak (rekabeti) tanimlayici ¢aligmalar da
yapilmigtir (Gonener ve Bilgin 2007; Gonener ve
Bilgin 2009; Génener ve Ozdemir, 2012).

Diinyanin bir¢ok yerinde meydana gelen bu
etkilesimler iki baglikta incelenebilir. Bunlardan ilki
ekolojik (dolayli) rekabettir ve balik¢ilarla yunuslar
arasinda ayni besin kaynaklar1 ve balik stoklar igin
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Karadeniz’de 6zellikle mutur (Phocoena phocoena)
yunuslarin daha ¢ok ip kalmhigt ve goz agiklig:
yiiksek olan kalkan aglarina takilarak hedef dis1 (by-
catch) av olmasi ve afalina (Tursiops truncatus)
yunuslarin  dip solunga¢ aglarinda yakalanmis
baliklarla  beslenirken aga  zarar  vermeleri
(depredation) seklinde olusan operasyonel rekabettir.
Burada afalina yunuslar tarafindan aglardaki
baliklarin ¢alinarak av miktarinin azaltilmasi, bu
sirada aglara verilen zarar ve mutur yunuslarin aglara
takilip Olmeleri gibi balik¢ilik ekonomisi ve
yunuslarin korunmasi bakimidan negatif sonuglar
ortaya ¢ikabilmektedir (Lauriano et al., 2004; Cox et
al., 2003; CIESM, 2004).

Gerek  yunuslarm  korunmasi gerekse
balik¢ilarin ~ magduriyetinin  giderilmesi  igin
yunuslarin ~ balik  aglarindan  uzak  tutulmasi

*International Congress on Engineering and Life Science (ICELIS- 26-29 April 2018, Kastamonu, Turkey)’da sozlii bildiri olarak

sunulmustur.
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gerekmektedir (Birkun, 2002; Birkun vd., 2006). Bu
amagla diinyanin bir¢ok ilkesinde balikgilara,

5= A

S. Gonener, U. Ozsandikg1

aglarinda  sesli  caydirici  cihazlar  kullanma

zorunlulugu getirilmistir EUCR (2004).

Sekil 1. Cok frekansli yunus kovucu cihazlar (orijinal)

Bu caligmada amag¢ yunuslarla rekabet halinde
olan balik¢ilarin ekonomik kayiplarinin belirlenerek
s0z konusu etkilesimin azaltilmasi i¢in kullanilan
yunus kovucu cihazlarin negatif ya da pozitif
etkisinin belirlenmesidir. Calismada elde edilen bilgi
ve bulgular, Karadeniz sartlarinda meydana gelen
ekolojik rekabetin azaltilmasi i¢in kimi AB fyesi
iilkelerde oldugu gibi alinmasi gereken Onlemlerin
degerlendirilmesi (EUCR, 2004) ve 0zellikle
balik¢ilar igin ortaya c¢ikan parasal kayiplarla ilgili
bilgi bosluklarinin doldurulmas: bakimindan giincel,
0zgiin ve 6nemlidir.

MATERYAL VE METOT

Calisma kapsaminda Eylil 2015-Ocak 2017
donemi igerisinde dip solunga¢ aglarinda yunus
kovucu kullanan ve kullanmayan birer balikgidan her
ay tuger kez olmak iizere avciliga ait bilgiler
almmistir. Balikgilarla yapilan goriigmeler sonucu,
avcilik yapilabilen giin sayisinin ayda ortalama 20
gin oldugu belirlenmistir. Her iki balik¢imnin
kullandiklar1 dip uzatma solunga¢ aglarinin yapisal
ve operasyonal 6zellikleri aynidir. Galsama ag olarak
adlandirilan bu fanyasiz aglar multifilament yapida
olup, ag g6z agikligi 34 mm, derinlikleri ise (73 g6z)
1.3-1.5 m dir. Bolge genelinde balik¢ilarin giinliik
kullandig1 ag uzunlugu 1100 m’dir. Ag Ozellikleri
bolge genelinde ve verileri aragtirmada kullanilan
balik¢ilardan elde edilmistir. Balik¢ilar tarafindan
kullanilan yunus kovucu cihazlar 1-500 kHz yiiksek

harmonik  (rastgele) frekanshdir (Sekil 1).
Digerlerinden farkli olarak bu cihazlar agin kursun
yakasina  baglanmaktadir. Kullanilabilecekleri

maksimum derinlik 200 m, cihaz tarafindan iretilen
ses dalgalarinin etkili mesafesi yani cihaz merkezli
yarigap 200 m dir. Diger bir ifade ile ag kursun
yakasindaki cihazlar arasi mesafe 300-400 m olmali
aga takilacak cihaz sayis1 buna gore belirlenmelidir.

Bu c¢alismada kullanilan 1.1 km lik aga dort adet
cihaz takilmasi gerekirken, agin iki ucunu sabitleyen
ayak taslarina (samandira ipine ) birer tane olmak
iizere iki adet cihaz kullanilmis, agin kursun
yakasinda diger kisimlara cihaz baglanmamistir. Bu
cihazlar1 diger cihazlardan ayiran bir diger ve en
onemli 6zellik ise dahili sarj edilebilir 1,6 Ah NiMH
pil paketi icermesi ve cihazlarin toplam kullanim
Omriiniin  (1000-1500 saat) maksimum 2-2,5 ay
olmasidir.

Cihazli ve kontrol aglarda birim c¢abada av
miktarinin belirlenmesi i¢in; [1] Burke (2004) ve
Lifelinda, (2007), bu aglardan elde edilen kazancin
hesaplanmasi i¢in; [2] Buscaino et al., (2009) ve
Lifelinda, (2007), her bir teknenin ortalama zararinin
belirlenmesi igin ise; [3] Lauriano et al. (2004) ve
Gazo et al, (2008)in Onerdigi formiiller
kullanilmustir.

CPUE = C/ST.NL [1]; Burada CPUE: birim
cabada av miktar1 (kgkms™), C: av miktar1 (kg), ST:
agin denizde kaldig:r siire (saat), NL: kullanilan ag
uzunlugudur (km).

X = cpue.kgp, Y = cpue.kgp, Z = (cpuex.kgp -
cpuey.kgp) [2]; X: cihazli aglarla birim ¢abada
elde edilen kazang (TL), cpue: birim ¢abada av
miktart (kgkms-1), kgp: avlanan tiiriin balik¢
tarafindan araciya satis fiyati (TLkg?), Y: kontrol
aglarla birim ¢abada elde edilen kazang (TL), Z:
Birim ¢abada elde edilen kar (TL/kms™)’dur.

ED=L.I.f.d.p][3]; Burada ED = her bir
teknedeki ekonomik zarar (TL), L: agdaki ortalama
av kayb1 (kgkm™), |: balikgilar tarafindan kullanilan
giinlik ortalama ag uzunlugu (km), d: ortalama
avlama periyodu (340 giin); fryunuslarla etkilesim
sikligi ve p: avlanan tiiriin balik¢1 tarafindan satis
fiyatlar (TLkg™) dir.

Hesaplamalarda  avlanan  tiirlin ~ balike1
tarafindan araciya, kooperatife veya kabzimala satig
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fiyatlar1 (TLkg-1) olup, barbunya i¢in 15,0 TLkg-1,
mezgit i¢in 8,0 TLkg-1, istavrit i¢in 8,5 TLkg-1,
izmarit i¢in 5,0 TLkg-1, c¢inakop-lifer i¢in 10,0
TLkg-1 olarak Dbelirlenmis ve degerlendirme
yapitlmistir. Yunuslar tarafindan aglara verilen
hasarlar balik¢ilar tarafindan 1-1,5 boy (140-210 m)
agin degistirilmesi seklinde giderilmektedir. Bir boy
agin yapim maliyeti ag, yakalar, mantar, kursun,
donatim yaklagik 400 TL’dir. Caligsma periyodunda 1
€ yaklagik 3,02 TL’dur.

Calismada cihazlarin performansi ortalama av
miktarindaki degisim olarak incelendigi igin cihazli
aglarda av miktarinin yiiksek oldugu periyod I.
donem (Eyliil-Aralik 2015), diismeye basladigi
periyod ise II. donem (Ocak 2016-2017) olarak
adlandirilmig, karsilastirma bu iki donem arasinda
yapilmistir.

Her iki ag ile avlanan baliklarin av miktarlari,
birim c¢abada av miktarlar1 ve elde edilen parasal

250 ¢
200 ¢
150

100

Ortalama Av Miktar (kg)

50

0.0

kazang miktarlar1 parametrik olmayan Mann-
Whitney U test ile kargilastirilmigtir. Normalite testi
olarak Anderson-Darling testi uygulannmus, farklar
arasindaki Oonem  derecesi P<0,05 olarak
degerlendirilmistir  (Stimbiiloglu ve Siimbiiloglu
2017). Yapilan grafik ve hesaplamalarda MS-Excel
ve Minitab 17 programlar1 kullanilmistir.

BULGULAR

Cihazlarin av miktar1 ve birim cabada av

miktarma etkisi

Calisma kapsaminda elde edilen toplam
4368,85 kg’lik avin %51,5471 cihazli aglarla avlanan
baliklardan olusmaktadir. Cihazli aglarla ortalama
8,83+0,44 kg (Sekil 2), toplam 2251,90 kg, kontrol
aglarla ortalama 8,30+ 0,39 kg (Sekil 3), toplam
2116,95 kg balik avlanmistir. Her iki agla avlanan
balik miktarlar1 arasinda istatiksel agidan herhangi
bir fark yoktur (P=0,481).
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Sekil 2. Cihazli aglarda tiirlere gore aylik ortalama av miktar1
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Sekil 3. Kontrol aglarda tiirlere gore aylik ortalama av miktar1
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Cihazli ve kontrol aglarda birim ¢abada av
miktarlar1 sirastyla 0,67+0,03 kg/kms™ ve 0,63+0,03
kg/kms! dir. Her iki agin birim ¢abada av miktarlar
arasinda dnemli bir fark yoktur.

Cihazli aglarda (Eylil-Aralik 2015) ilk dort
aylik donemde ortalama 15,34+1,22 kg olan av
miktar1 ikinci (Ocak 2016-2017) doénem %56
azalarak 6,83+0,31 kg’a diismiistiir. Birim ¢abada av
miktarlart I. ve II. dénemler i¢in sirastyla 1,16+0,09
kg/kms? ve 0,86+0,06 kg/kms™ olarak belirlenmis ve

S. Gonener, U. Ozsandikg1

aralarindaki fark istatistiksel bakimdan Onemli
bulunmustur (P=0,021).

Dip wuzatma solunga¢ aglarinda avciligi
hedeflenen tiirler igerisinde ilk siralarda yeralan
barbunya (M. barbatus) ve mezgit (M. merlangus
euxinus) baliklarinin birim ¢abada av miktarlarinin
cihazli aglarda daha fazla oldugu belirlenmis ve
kontrol aglarla aralarindaki fark énemli bulunmustur
(P=0,013 ve P=0,032 ) (Cizelge 1).

Cizelge 1. Birim ¢abada av miktarlarinin tiirlere gore degisimi (kg/kms™)

Avlanan Tiirler Cihazh Ag Kontrol Ag P

M. barbatus 1,27+0,09 0,92+0,07 0,013
M. merlangus euxinus 0,65+0,05 0,50+0,04 0,032
T. mediterraneus 0,53+0,05 0,49+0,03 0,705
S. smaris 0,50+0,04 0,68+0,07 0,179
P. saltatrix 0,40+0,02 0,54+0,07 0,740
Genel 0,67+0,03 0,63+0,03 0,481

iki ag grubunda avlanmus diger tiirler ve genel
olarak birim ¢abada av miktarlar1 arasindaki farklar
ise dnemsizdir (P=0,481).

Ekonomik performans

Avlama donemi boyunca tiirlerin toplam av
miktarlart esas alinarak hesap yapildiginda elde
edilen gelirin cihazli aglarda 22259,65 TL, kontrol
aglarda ise 20880,00 TL oldugu belirlenmistir.
Avcilik sirasinda afalina yunuslar tarafindan yirtilan,
avcilik yapamayacak diizeyde hasar géren ve yeniden
donatilan kisimlar kontrol aglarda 10 boy (1,1 km),

cihazli aglarda ise 8,5 (0,93 km) boydur. Dolayisiyla
bu aglarin donatilmasi i¢in yapilan harcama kontrol
aglar i¢in 4000 TL, cihazli aglar i¢in ise 3400 TL
olarak hesaplanmigtir. Aglardaki hasar-donatim
durumuna ve ozellikle (2 adet x 1500 TL) yunus
kovucu cihaz alimina bagl olarak degisiklik gosteren
giderler; cihazli aglar i¢cin 6400 TL’na ulasirken,
kontrol aglar i¢in 4000 TL olarak hesaplanmuistir.
Buna gore avlama yapilan periyodda cihazli aglardan
elde edilen net gelirin 15859,65 TL oldugu, kontrol
aglardan elde edilen net gelirin ise 16880,00 TL
oldugu belirlenmistir (Cizelge 2).

Cizelge 2. Av sezonu boyunca her iki ag grubunda gelir gider analizi (TL) (C: Av miktar1, kgp: Kilogram

fiyat1)

Avlanan Tiirler Cihazh (C.kgp) Kontrol (C.kgp) Fark
M. barbatus 8865,00 8287,50 577,50
M. merlangus euxinus 5296,00 4952,00 344,00
T. mediterraneus 4733,65 4540,70 192,95
S. smaris 1055,00 1012,50 42,50
P. saltatrix 2310,00 2087,50 222,50
Gelir toplam 22259,65 20880,00 1379,75
Ag donatim 3400,00 4000,00 -
Yunus kovucu cihaz 3000,00 - -
Gider toplam 6400,00 4000,00 -
Kalan 15859,65 16880,00 1020,35

Calisma kapsaminda bdlgede benzer sekilde ve
benzer materyalle avcilik yapan her bir teknenin
afalinalar tarafindan gergeklestirilen (depredation)

yagmalama, agda avlanmis haldeki baliklardan
beslenme faaliyeti nedeniyle olusabilecek zararlari
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3028,28 TL (= 1002.74 €) olarak hesaplanmistir
(Cizelge 3).

Birim ¢abada avlanan baliklardan elde edilen
kazang Cizelge 4’de verilmis olup, cihazli aglarda

35,21 TL/kms™, kontrol aglarda ise 30,90 TL/kms
Ydir. Buna gore cihazh aglarda birim ¢abada 4,31
TL/kms™ daha fazla kazang elde edilmistir

Cizelge 3. Yunuslardan kaynaklanan tekne bagina ekonomik zarar (ED = her bir teknedeki ekonomik zarar
(TL), L: agdaki ortalama av kaybi (kgkm™), I: balik¢ilar tarafindan kullanilan giinliik ortalama ag
uzunlugu (km), d: ortalama avlama periyodu; f:yunuslarla etkilesim sikligi, p: avlanan tiiriin balikg¢t

tarafindan satis fiyatlar: (TLkg™))

Tiirler f d (giin) I (km) L(kg/km) p (kg/TL) ED(TL)
M. barbatus 0,04 340 1,1 35,0 15,0 7854,00
M. m. euxinus 39,0 8,0 4667,52
T. mediterraneus 20,2 8,5 2568,63
S. smaris 0,77 5,0 57,60
P. saltatrix 20,2 10,0 3021,92
Ortalama Ekonomik Zarar 3028,28

Cizelge 4. Cihazli ve Kontrol aglarda birim ¢abada av miktarindan (cpue) elde edilen kazang (TL/kms™) (X:
cihazli aglarla birim c¢abada elde edilen kazang¢ (TL), Y: kontrol aglarla birim ¢abada elde edilen
kazang (TL), Z: Birim ¢abada elde edilen kar (TL/kms™), kgp: Kilogram fiyat: (TL))

Avlanan Tiirler X (cpue.kgp) Y (cpue.kgp) Z (cpuex.kgp-cpuey.kgp)
M. barbatus 19,0 13,86 5,14
M. m. euxinus 5,18 4,01 1,17
T. mediterraneus 4,52 4,20 0,32
S. smaris 2,48 3,41 -0,93
P. saltatrix 4,03 5,42 -1,39
Toplam 35,21 30,90 4,31

TARTISMA VE SONUC

Yapilan c¢alisgmada Eylil 2015-Ocak 2017
tarihleri arasindaki 17 aylik dénemde yunus kovucu
cihaz bulunan (cihazli)) ve bulunmayan (kontrol),
ayni teknik ozelliklere sahip iki dip uzatma aginin
tirlere gore aylik av miktarlar1 alinmigtir. Calisma
kapsaminda her iki ag i¢in ortalama av miktarlari,
birim ¢abadaki av miktarlar1 her bir teknenin yunus
kaynakli ekonomik zararlar1 ve birim ¢abadaki
kazanglar1 belirlenmistir.

Birim c¢abada av miktarlar1 karsilastirildiginda,
mezgit ve barbunya baliklarinin cihazli aglarda daha
fazla avlandigi gorilmektedir. Bu durum, cihazlarin
etkili olduklar diigiiniilen ilk aylarda yunuslar1 agdan
uzak tutarak, hedef tiirler olan mezgit ve barbunya
baliklarinin av miktarmi arttirdig1 ve aradaki farkin
bundan kaynaklandigi seklinde agiklanabilir.

Diger balik¢ilarin cihaz bulundugu bilinen aga
dikine veya paralel ancak 1srarla yakin (kardes) aglar
atmalarindan baska maliyetinin yiiksek olmasi
nedeniyle balik¢r tarafindan sadece iki adet cihaz
kullanilmis olmasi dolayisiyla ortamda yunuslar igin
gecis bosluklarinin olusabilecegi gibi durumlarin
cihazli aglarda av kayiplarina ve av miktarlarinda
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bazi degisikliklere neden
degerlendirilmelidir.

Yunus kovucu cihazlarin etkisi ¢ok sayida
aragtirmaci tarafindan ekonomik agidan incelenmistir
(Cizelge 5). Akdeniz, Karadeniz ve Atlantik’te
yapilan caligmalar, kullanilan tek sinyalli cihazlarin
bir ikaz veya uyar1 ekipmani olarak mutur yunuslarin
dip solungag¢ aglaria takilmasini dnlemede basarili
oldugunu gostermektedir (Gazo et al., 2001; Gonener
ve Bilgin 2007, 2009; Cox et al., 2003). Ancak,
Orphanides and Palka (2013) tarafindan kuzeybati
Atlantik’te bes bolgede on iki yil siire ile yapilan bir
caligmada hedef disi avin beklenen seviyede
azaltilamayacagi bildirilmigtir. Tek sinyalli yunus
kovucu cihazlarin basarisinin = sinirli - olmasinin
yanisira son derece firsatgi (opportunistic) beslenme
aligkanliklarina sahip afalina yunuslarin dip solungag
aglarindan  uzaklagtirilmasinda  etkili ~ sonuglar
vermeyebilecegi  bildirilmektedir  (Burke, 2004,
Lauriano et al., 2004). Bu nedenle ¢oklu frekansa
sahip, yunus kovucu cihazlar fretilmis ve bu
cihazlarin etkisi de birgok ¢aligmada arastirilmigtir
(Sekil 1). Gonener ve Bilgin (2007), Gonener ve
Ozdemir (2012), Brotons et al. (2008a), Gazo and

olabilecegi



Aguilar (2002), Gazo et al. (2008), Buscaino et al.
(2009), Burke (2004), Lopez and Marino (2011)
tarafindan yapilan bazi ¢aligmalarda yunus kovucu
cihazlarin  afalina  yunuslar  iizerinde  cesitli
diizeylerde  basarili  veya  basarisiz  oldugu
belirlenmistir. Diger arastirmalardan ¢ok daha farkli
olarak Orta Akdeniz’de Kerkennah Adalar1
cevresinde ¢aligma yapan Ayadi et al. (2013)

S. Gonener, U. Ozsandikg1

beklenenin aksine yunus kovucu cihazlarin yunuslar
aga cektigini ve genel olarak yunus kovucu cihaz
yerlestirilen aglarin kontrol aglara gére daha fazla
saldirtya  ugradigmi ifade etmistir. Ayrica bu
calismada kullanilan yunus kovucu cihazlarin aveiligt
hedeflenen  miirekkepbaligt  (Sepia  officinalis)
tirlerini de negatif etkiledigi ve birim g¢abada av
miktarint %22 oranda azalttigr  bildirilmistir.

Cizelge 5. Yunuslarin neden oldugu ekonomik zararlara (€) iligkin farkli ¢alismalara ait sonuglar (ED = her bir

teknedeki ekonomik zarar (TL)).

Yazar Bolge ED (€)
Cruz et al. (2014) Portekiz-Azor 423,73
Lauriano et al. (2004) Italya 1168,24
Gazo et al. (2008) Ispanya-Mayorka 1094,0
Gonener ve Ozdemir (2012) Tiirkiye-Sinop 1052,03
Maccarone et al. (2014) Italya-Sicilya 1400,0
Bu ¢alisma (2015-2017) Tiirkiye-Sinop 1002,74

Her bir teknede yunuslardan kaynakli ekonomik
zararin  3028.28TL (= 1002,74 €) oldugu
belirlenmistir. Bu finansal kayip yapilan diger
calismalarda elde edilen sonuglarin bircogu ile
benzerlik gostermektedir. Calismada kullanilan
cihazli agdaki iki adet yunus kovucu cihazin
maliyetinin 3000 TL oldugu goz Oniine alindiginda,
cihazin saglayacagi yararin zaten ortadan kalktigi
anlasilmaktadir.

Mevcut c¢alismada balikgilarin kullandigir ve
yararliligt incelenen sarjli yunus kovucu cihazlar,
Maccarone et al. (2014) in kullandig1 cihazlarla ayni
teknik oOzellikleri tagimaktadir. Sinop bdlgesinde
2015 yilinda tanesi 200-223 € olmast gereken
(Maccarone et al. 2014; Fortuna and Northridge,
2005) bu cihazlar balik¢ilarimiz tarafindan tanesi
yaklagtk 1500 TL’na (=450 €) satin alinarak
kullanilmigtir. ~ Sicilya-Egadi adas1  yakinlarinda
yaptigi calismada Maccarone et al. (2014) AB
Balik¢ilik Fonu (EFF) yardimiyla dort cihazi 800 €
olmak tizere alarak kullanmig, buna ragmen mevcut
caligmada oldugu gibi cihazin maliyetini yiiksek,
performansini ise diisiik bulmustur.

Balikgilarin  aglarda  cihazlarin  kullanilip,
kullanilmamas:  kararmi  en ¢ok etkileyecek
bulgulardan birisi de birim ¢abada av miktan
karsilig1 elde edilecek parasal kazangtir. Bu model
cihazlarin sarj edilebilir olmasi iyi bir o6zellik
olmasina ragmen toplam kullanim Omiirlerinin de
1000-1500 saat yani 2-2.5 ay ile sinirli olmasi 6nemli
bir teknik bilgidir. Ciinkii bu kullanim siiresinin
sonunda yani c¢alismadigi periyodda cihazlarin
(yunuslar tarafindan taninarak aga, tekneye
yonelmeleri  gibi) beklenenin tersine etkiler

yapabilmesi de miimkiindiir. Ancak bu durum
fiyatlar1 2-3 kat pahali da olsa cihazi satin alan
balik¢ilar tarafindan bilinmemekte, birbirini tekrar
eden avcilik faaliyetleri sirasinda sahada kismen
ogrenilmektedir.

Calisma  bulgularma  bakildiginda  cihazli
aglarda hedef tiirler olan barbunya ve mezgit
tirlerinin  birim ¢abada daha fazla kazandirdig:
goriilmektedir. Ancak bir buguk yildan fazla siiren bu
calisma sonunda cihazlar1 alip, kullanan balikgilarin
cihaz kullanmayan balik¢ilara gore 1020,35 TL zarar
etmeleri calismanin 6nemli bulgular1 arasindadir

(Cizelge 2).
Cihazlarin; yunuslart habitat disina kovma,
yunuslarda duyma bozukluklari, onlarin

ekolokasyonlarla ilerlemesini de engelleyecek
sekilde ortamda giirtilti kirliligi, kaniksama, aligma,
yemek zili olarak c¢agirma ve hatta sardalya, ringa,
hamsi gibi duyma frekans1 ¢ok diisiik olan balik
tirlerinin av oraminda azalma gibi yan etkileri
olabilecegi baz1 onemli ¢alismalarda belirtilmektedir
(Bearzi et al., 2008; Brotons et al., 2008b; Dawson et
al.,, 1998; Zzahri et al., 2004). Mevcut calisma
sonuglar ise bu cihazlara yapilan yatirim maliyetinin
¢ok yiiksek oldugunu ve bu maliyetin geri doniis
stiresininin ekonomik analiz sonug¢larini degistiren en
onemli ve en kritik faktér oldugunu gostermektedir.
Kullanim siiresinin 2-2,5 ay oldugu gbz Oniine
alindiginda cihazin; maliyetinin yliksek ve geri doniis
siiresinin ¢ok uzun olmasi hatta kendini amorti
etmesinin pek miimkiin olmamas: gibi nedenler
kullaniminin ekonomik ve dogru bir yaklasim
olmayacagini gostermektedir.
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ABSTRACT: Lagged food prices directly cause food price rise in Ghana and indirectly by crude oil and exchange rates. High
import prices of agricultural inputs and biofuel discovery are reasons for causality. This paper analysed the short and long-run
relationship between crude oil, exchange rate, and selected agricultural food commodity prices in Ghana. Johansen test was
applied to lagged time periods to identify cointegration relation and error correction for long run adjustments. Weak exogeneity
was also conducted among the cointegration variables. Shocks were transferred from lagged prices to current in Ghana. This
causes shocks and speculations in grain markets in Ghana.
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Gana’da Secilmis Gida Fiyatlar1 ile Makroekonomik Degiskenler Arasindaki Kisa ve Uzun
Dénem lliskinin Tahmini

OZ: Gecikmeli gida fiyatlari, Gana'da meveut gida fiyatlarmim dogrudan yiikselmesine ve dolayl olarak da ham petrol ve doviz
kurlarindaki dalgalanmalara neden olmaktadir. Tarimsal girdilerin yiiksek ithalat fiyatlar1 ve biyoyakitlarin ortaya c¢ikmasi
nedenselligin ana kaynaklaridir. Bu ¢aligmada, Gana'daki segilmis bazi tarimsal iriin fiyatlari ile ham petrol, déviz kuru
arasindaki kisa ve uzun donem iliskisi analiz edilmistir. Esbiitiinlesme iligkisi ve uzun doénem hata diizeltme dengesi igin
gecikmeli siirelere Johansen testi uygulanmistir. Esbiitiinlesme degiskenleri arasinda zayif ekojenlik de varsayilmistir. Gana'daki
ekonomik ve ekonomik olmayan soklarin gecikmeli fiyatlardan simdiki mevcut fiyat diizeylerine aktarildig: tespit edilmistir. Bu

durum, Gana'daki tahil pazarlarinda yeni soklara ve spekiilasyonlara neden olmaktadir.

Anahtar Kelimeler: Es biitiinlesme, Gida fiyatlari, Makroekonomik degiskenler, Vektor hata diizeltme

INTRODUCTION

Prices of cereals and grains increased by 20% to
30% between 2007-2008 period with a corresponding
consumer price index rising (e.g., food inflation)
from 193.9 to 246.7 (27%) (Wodon et al., 2008 and
GSS, 2009). Similar price volatility emerged at the
beginning of 2009 when the food price index began
to rise slowly. Prices rose after June 2010 and by
January 2011, most food price indexes exceeded the
previous 2008 price level (Kilian and Hicks, 2013;
Fernandez, 2014). Basically, there are three main
factors underpinning the 2007-2008 world food
crisis, which attracts the attention of researchers
(Heady and Fan, 2008; Abbott et al., 2009; Cooke
and Robles, 2009; Hamilton, 2009; Josling et al.,
2010; Zhang and Law, 2010; Henderson, 2011;
Cairns and Meilke, 2012; Kilian and Hicks, 2013;
Fernandez, 2014). The main leading factor is that
some of the developing nations like Brazil, Russia,
India and China get even richer than ever before and
consequently the increased wealth have triggered
greater global demand for energy and food products
(Abbot,t et al. 2009; Hamilton, 2009, Josling et al.,
2010; Cairns and Meilke, 2012; Fernandez, 2014).
As energy and food demand increased, the demand

for intermediate factor goods ultimately increased.
Increasing energy, food and intermediate goods
requirements have led to an increase in food
commodity prices.

The second important reason is that biofuels,
which is milestone in the energy sector, have
emerged in the early 2000s, causing the prices of
agricultural products to increase by shifting the use
of intermediate agricultural products (corn, wheat,
cotton, sugar cane) used in the food chain to biofuel
production (Mitchell, 2008; Tyner, 2010; Chen and
Khanna, 2013; Condon et al., 2013; Fernandez,
2014). Biofuel production, which gets help of some
incentives such as subsidies and tax exemptions by
governments, fosters the production of certain
agricultural commodities for its use, whilst it causes
hoarding away of use of large quantity of these
products (e.g., grains and vegetable oils) from food
chain (Fernandez, 2014). At the same time, the
competition between the two sectors has begun by
shifting the resources (land, irrigation, machinery,
and etc.) used for the food chain to biofuel
production. The third reason is that the effects of
some macro-economic variables can be listed here.
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For example, as is known, international trade is made
with USA dollars. As the dollar depreciates, imports
of countries outside the US are increasing (e.g.,
because of the gain in purchasing power), causing the
prices of agricultural products to rise all the time
(Phillip and Friederich, 2013; Fernandez, 2014). On
the other hand, as the interest rate increases, the cost
of storing the product increases due to the rise in the
value of substantial inflow of hot money in markets
dampening the demand for food products with
ultimately lower agricultural food prices (Bernanke
et al., 1997; Barsky and Kilian, 2001; Frankel and
Rose, 2010; Fernandez, 2014). Real exchange rates,
on the other hand, show a long-run equilibrium with
a range of commaodity prices, and this remains as a
long-run cohesion for commodity prices including
energy (Fernandez, 2014). In addition to these
factors, some factors worth mentioning are the
increased financing or capital flows of future
contracts in energy and food commodity sectors that
remain responsible for volatility of prices in the last
few decades. It was observed that the financialization
of the goods in futures markets has led an opened
room of speculative trading behavior to have
triggered for large volatility swings during the last
commodity price peak (Tang and Xiong, 2010; Pen
and Sevi, 2013; Fernandez, 2014; Hamilton and Wu,
2014). While it is impossible to assent the supply-
side effects (draughts, climate change, policy
formations, and etc.) as lamblike in price fluctuations
(Heady and Fan, 2008; Kilian, 2008b; 2009; Kilian
and Murphy, 2012; Fernandez, 2014), in general the
researchers are mainly focusing on the effects of
demand-side on the price surge since supply-side
effects are generally conveyed to be negligible.
Those who feel the most affected by the price
surge in agricultural commodities will undoubtedly
be underdeveloped countries. Of course, Ghana is
one of these nations in the world. For example,
Ghana’s 2007-2008 fiscal year witnessed a food price
surge due to global food crisis of higher global
demand for energy and agricultural products (Osei-
Asare and Eghan, 2013; Fernandez, 2014).
According to the Ghana Living Standard Survey
(2008), Ghana’s average annual household
expenditure amounts to US$ 2,062.30 with food
expenditure accounting for two-fifth of the total
household spending. As such, food prices are a key
debate in Ghana especially after the 2007-2008 fiscal
years. Globally, nominal food prices from 2007-2008
increased to more than 50% once more causing food
prices to rise from 2010-2013 (Angelucci et al.,
2013). While these sudden increase in food prices
was as a result of instability in most parts of the
world, macroeconomic factors such as inflation,
exchange rates and world crude oil prices worsened
the instability of food prices especially in developing
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countries, where the majority of household income
goes to foodstuffs. Developing countries like Ghana
were the worst affected thus destabilising national
economic and budgetary planning processes in terms
of increased cost of production inputs and rising cost
of domestic crude oil products. This indicates that
exchange rates, inflation and world crude oil prices
are in tandem with general agricultural food
commodities and hence a variation in any of these
macroeconomic variables is transmitted to food price
fluctuation.

MoFA (2012) stated that increasing cost of
production inputs is one of the major factors
contributing to a substantial run-up in food
commaodity prices in Ghana despite a fertilizer and
seed subsidy program, whilst prices of other agro-
chemicals, labour, farm implements and packaging
materials are on the increase due to the weakness of
the local currency against the US dollar. The major
trading currencies in the world crude oil are the
United States dollars and the euro and hence
developing countries like Ghana continue to witness
decline in currency strength. Thus, the instability of
the Ghanaian Cedi (GC) against the US dollar (US$)
is a major reason in the rising input prices with a
translated effect on rising food prices (ISSER, 2013).
Yeboah, Shaik and Quaicoe (2012) identified one-
year lagged exchange rate as the only factor in rising
food prices in 13 low income countries.

The dramatic rise in food prices has attracted
the attention of researchers, governments and policy
analysts in less developed and developing countries
where food expenditure ranks high in household
consumption (Rude and An, 2015). The instability of
exchange rate is one of the key factors in price surge
along with spill-over effects among food
commodities. Rising exchange rates indicates runup
prices of imports especially for agricultural
production inputs (Adom, 2014), yet on the other
hand Maetz (2013) earlier identified high energy
prices, increased demand for cereals and grains for
biofuel production, fluctuating exchange rates and
rising inflation among factors causing rising food
prices, especially 2006-2008 food crisis. Golberg and
Knetter (1997) concluded that exchange rate has the
effect of a unit change in local currency import prices
due to a unit change in exchange rate between
importing and exporting countries and the resulting
effect (positive or negative) on import prices,
inflation and food prices. This is an indication that
Ghana’s inflation, exchange rates and world crude oil
prices have a relation with domestic food prices.
These factors tend to move with food prices
especially in the long run. Ghana is no exception as
far as food price variation is concerned, especially
anytime there is a unit change in world crude oil
prices and the exchange rates of the dollar. This is
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confirmed by the co-movement of crude oil and grain
prices during the 2007-2008 timeframe (Campiche et
al., 2007). Past research works such as Enu and
Attah-Obeng (2013), concentrated on Ghana’s
agricultural production side to an extent that key
macroeconomic factors such as inflation, exchange
rates and crude oil prices especially in relation to
agricultural commodity prices leaves a huge gap.

We have presented in this study that whether
there are both short and long run equilibrium
between macroeconomic variables and prices of
major selected agricultural commodities in Ghana. If
the equilibrium exists, then by analysing their
directions and sizes using multivariate cointegration
analysis. This work diverges from previous studies in
many respects: it uses a multivariate analysis among
macroeconomic variables and prices of selected
agricultural commodities in such a way that by
searching also the existence of a cointegration among
the prices of selected agricultural products. It also
reveals the extent to which prices of products or
macroeconomic variables have been identified as
weakly exogenous in the system. Lastly, the outputs
of the current study will benefit policy makers and
related firms in fields in taking more effective
decision-making actions and better forward reading.

Literature review will be given in the
subsequent section. We then outlined Materials and
Methods used for the analysis. Results discussed in
greater detail in Results and Discussion Section. In
the Conclusion Section, recommendation and
proposals that are compatible with the results
obtained will be brought forward.

Literature Review

Engle and Granger (1987) proposed a model for
determining co-movement of time varying variables
known as cointegration. This is achieved when a
linear combination of time series variables is
stationary and hence common with macroeconomic
variables like inflation, exchange rates, world crude
oil prices and prices of agricultural food
commodities. Brooks (2014) confirmed that many
time series move together and are non-stationary over
time due to factors such as market forces of demand
and supply. Nortey et al. (2015), applied the
Johansen test of cointegration between inflation and
exchange rates in Ghana by rejecting the null
hypothesis of cointegration among the variables,
which is a precondition for Vector Error Correction
Model (VECM). This is evident that exchange rates
Granger-cause inflation but not the reverse was the
case after a pair-wise Granger causality test was
conducted. However, the above mentioned research
omitted a major factor in rising exchange rates in
Ghana such as the world crude oil prices with a
corresponding effect on food prices. Lardic and
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Mignon (2008) earlier analysed the long-run
relationship between crude oil prices and food prices
and found evidence of asymmetric cointegration, by
concluding that rising crude oil prices causes prices
of goods and service to rise, whilst Obayelu and
Salau (2010) analysed the agricultural response to
prices and exchange rate in Nigeria through an
application of cointegration and the VECM. They
found that variables used were integrated of the same
order by conducting the unit root test of the
Augmented Dickey Fuller procedure (ADF). Results
of VECM for short run adjustment towards the long
run relationship showed a linear deterministic trend
indicating that food and export prices together with
exchange rates are responsible about 57% of the
variation in Nigeria. Natanelov et al. (2011),
questioned whether there is a co-movement of
agricultural commodity futures prices and crude oil
prices by applying Johansen cointegration approach.
The scope of their analyses was before and after the
discovery of biofuel as an alternative source of
energy using cereals and grains as raw materials and
findings indicates co-movement between crude oil
prices and maize prices due to biofuel discovery.
Nazlioglu (2011) used evidence from nonlinear
causality analyse of the relationship between world
oil and agricultural commodity prices with an
observation that, co-movements between product
prices have called for further research in assessing
price transmission from crude oil prices to food
prices. Results concluded that, crude oil prices and
food prices did not influence each other in linear
causality case, whilst contrary to nonlinear causality
of feedbacks between crude oil and food prices, a
persistent unidirectional nonlinear causality from
crude oil prices to soybeans and maize were
confirmed. Nazlioglu and Soytas (2012), again
applied a panel cointegration and Granger causality
methods to confirm that agricultural prices can be
expressed as a function of crude oil prices and
exchange rate. This was assessed for twenty
commodities including barley, maize, wheat,
sorghum, soybeans, rice, cotton, crude oil and
exchange rates by concluding that the effect of crude
oil prices on agricultural commodity prices and
exchange rate movement cannot be overlooked.
Findings concluded that there is strong evidence of
an impact of crude oil prices and exchange rates on
agricultural commodity prices. Durevall, Loening
and Birru (2013) analysed the determinants of
inflation in Ethiopia by applying the VECM on
cereals and non-food prices. Results showed that
inflation had increasingly associated with food and
non-food prices. On the other hand, Wang, Wu and
Yang (2014), applied the VECM for cointegrated
time series variables of the same order of integration
in order to capture the joint dynamics than vector



autoregression (VAR), by using a structural VAR
(SVAR) to assess the effect of oil prices on
agricultural food prices. Abdelradi and Serra (2015)
assessed Johansen cointegration approach including
unit root tests as precondition for time series analysis.
They assumed that time series of commodity prices
generally have unit roots and prices of related
products have a tendency to co-movements which
can result from the presence of an equilibrium
relationship among individual series that are
cointegrated. The end result is volatility which
changes over time and displays a clustering
behaviour. Findings indicates that in the long-run, an
increase in oil price will cause a corresponding
increase in biofuel which use grains and cereals as
raw materials for production. Serra (2015) again
applied the theory of cointegration and error-
correction test for the non-stationarity and co-
movement of millet prices in Niger. This was to
assess the level of market integration using the
cointegration model in Africa. Finding revealed a
cointegration between producer and consumer prices
especially in the long run in terms of transaction
costs. From these reviewed literature, it is evident
that there exists a research gap between the combined
relationship between macroeconomic variables and
agricultural product prices in developing countries by
the Johansen cointegration and VECM approaches.
Also, it was observed that previous studies failed to
test for weak exogeneity with error adjustments.
Theoretically, this gap in weak exogeneity in
cointegrating equations failed to identify the
causality effects among cointegrating vectors. Also,
this paper categorized vectors into two categories;
agrifood prices with macro variables and a combine
effect of both food prices and macro variables. Based
on this, this paper assessed which macroeconomic
variables have an increased relationship with maize,
rice, sorghum, soybeans, beans and cocoa in Ghana.
This paper further assesses which of these
commodities co-moves with these macroeconomic
variables in both the short-run and long-run
equilibrium.

MATERIAL AND METHOD

An integrated two or more-time series data
which are cointegrated have an error correction
representation and vice versa (Engle and Granger,
1987). To avoid a spurious regression, the concept of
cointegration and error correction model, ECM, were
introduced (Alemaehu, Ndung’u and Zerfu, 2011).
The theory of cointegration was pioneered by
Granger (1986) while the error correction model was
introduced by Phillip (1954), which has played an
important role in analysing both the short-run and
long-run adjustment processes. As a precondition for
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time series econometric analysis, various tests such
as unit root test has to apply to determine stationarity
or non-stationarity of a series (Myers, 1994).
General prices of related sectors have a tendency to
co-move and this is caused by the presence of
equilibrium relationship between price series that are
known as cointegration (Abdelradi and Serra, 2015).
A Johansen approach was applied to test for
cointegration between agricultural food prices and
each of the macroeconomic variables (exchange rates
and world crude oil prices).

Vector Autoregressive (VAR) models are
methods for interpreting a number of co-related
series. For more than one series of VAR of n order,
an equation can be expressed as:

P, =p+21 TP, ; +g, 1)
where P is an (Mx1) vector series at time t, L is an

(Mx1) constant vector, I'is an (MxM) matrix
coefficients of lagged series at i periods to changes in

current series, L is an (Mx1) constant vector and g,

is an (Mx1) independently identified and distributed
(iid) errors. This equation shows that either prices of
agricultural products, crude oil or exchange rate is a
function of n lags of itself, a constant with an error
term. As the study seeks to understand the
relationship between exchange rate and crude oil
prices with prices of major food prices in Ghana, a
VECM proposed by Johansen (Johansen, 1988, 1991;
Johansen and Juselius, 1990) was appropriately
chosen for speed of adjustments. These address both
short and long-run price dynamics and at the same
time creates linkages between two or more markets
under study (Serra, 2015). Based on this, VECM was
expressed as:

k
AR =a,+TIP_ + > T AR +¢, (2
i=1

where A is the difference operators, Py is an (M x 1)
vector of prices of maize, rice, soybeans, sorghum,
beans and cocoa, world crude oil price and exchange

rate, respectively of (1) endogenous variables, ¢, is

a Mx1-dimensional vector of constant and g, is k-
dimensional vector of the stochastic error term
assumed to be normally distributed with N (O, 0'2)

properties. IT is the long-run matrix in which the
number of cointegrating vectors (&, speed
adjustment towards long-run equilibrium and S,
long-run parameters) were determined within the
system, whilst I'is the vector of parameters
representing the short-term relationship (Enders,
2010; Brooks, 2014).

The restricted forms of the cointegrating vectors
and the speed of adjustment can be tested as follows:
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Restrictions are placed on the vector error
corrections, £, and the speed of adjustments, &t , for
r cointegrating equations. The restriction is
undertaken by normalizing the variables under [

such that SB’'X s stationary and a product of the
linear combination of the cointegrating variables in X
and f. Each of the variables in the two
cointegrating vectors are “normalise” by considering
the coefficient of the dependent variable to be -1
through a null hypothesis, HO. As they are detailed
in the textbooks (Enders, 2010; Brooks, 2014), to
save more space both the relevant constraints on the
cointegrating vector space and the tests (e.g., weak

exogeneity) will not be presented in matrix format
here.

Data

Monthly data from January, 2000 to December,
2015 on Ghana’s Producer Price Indices (PPI) and
exchange rate were collected from the Ghana
Statistical Service (GSS) and Bank of Ghana (BoG).
Also, monthly world crude oil prices were drawn
from the World Bank (WB). Monthly nominal food
prices of maize, rice, soybeans, sorghum, beans and
cocoa were drawn from the Ministry of Food and
Agriculture (MoFA). Monthly nominal exchange
rates were deflated using the inflation between Ghana
and the USA in to reel effective exchange rate to
remove the tendency of inflation. Food prices were
also deflated into real food prices and same for crude
oil prices.

Table 1. Descriptive statistics of world crude oil price, Ghana’s inflation, exchange rates and selected food

prices (GHQ)

Descriptive . . Crude Exchange
Statistics Maize Rice Soybean Sorghum Beans Cocoa oil Rate

Mean 1.248 2.468 2.360 2.193 2.676 8.684 65.78 0.096
Std. Dev. 0.368 0.508 0.899 1.922 0.735 2.149 21.86 0.061
Skewness 0.307 -1.156 0.291 1.919 -0.416 0.170 0.10 0.483
Kurtosis 3.832 4.758 2.479 7.305 3.414 3.380 1.99 1.770
Jarque-Bera 8.553 67.505 4.877 266.064 6.921 2.086 8.45 19.585
Probability 0.014 0.000 0.087 0.000 0.031 0.352 65.78 0.000

Note: 192 Observation used

Table 1 below shows the descriptive statistics of
the macroeconomic variables (crude oil price and
exchange rate) and selected food prices from Ghana.
Average food prices from 2000-2015 showed cocoa
recording the highest of 8.68 Ghana Cedi (GHZ) per
kilo due to the domestic and international demand as
a raw material for the confectionary, beverage and
cosmetic industries. As such, monthly cocoa prices
are set on the world market and also the leading
revenue contributor to the Gross Domestic Product
(GDP) of Ghana (Onuamah et al., 2013; ISSER,
2016). Beans recorded the next highest average price
of 2.68GHC per kilo and this is attributed to the
protein supplement requirements. Also, with the
introduction of a National School Feeding and Buffer
Stock programs by the Ghana government, beans is
currently serving as an alternative source of protein
towards creating markets for smallholder farmers in
Ghana. Rice also recorded an average price of 2.47
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GHC next to average beans price and the least
domestic food price among the selected food prices
was maize at 1.25 GHE per kilo during 2000 to 2015.
Maize is the staple food commodity in Ghana and
there are lots of efforts and interventions by both
government and the private sector towards its
affordability and hence the low price among food
prices. Also, the introduction of the national food
buffer stock company which mobilize excess maize
as a mechanism to reduce maize price hikes caused
by shocks and wvolatility transmissions can be
attributed to this low price. The food buffer approach
keeps maize in-stock to advert future shortage
leading to price hike. Among the macroeconomic
variables, the price of an average crude oil price was
65.78 US$ with Ghana’s domestic exchange rate at
0.096 GH. High Jacque-Bera statistic was also
recorded for exchange rate and statistically
significant at 1%.
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Figure 1. Graphical representation of world crude oil price, Ghana’s monthly exchange rate and selected food

prices (2000-2015).

Figure 1 below is a graphical display of the
trends of world crude oil price and Ghana’s domestic
exchange rate with maize, rice, soybeans, sorghum,
beans and cocoa prices in Ghana during 2000-2015
production seasons. Plots were in log returns against
months per year. From the figure below, monthly
cocoa price showed price stability until the last
quarter of 2013 where it recorded a sharp decrease in
price together with rice and soybeans. Exchange rate
showed a fluctuating behaviour at the last quarter of
2004 to 2015. World crude oil price was stable until
2006 when rose steadily till mid-2008 where there
was a decrease in price but rose again from 2009
with a steady decline in 2014. The fluctuating trend
and behaviour of world crude oil price witnessed a
slight rise in all the food price except a sharp decline
in cocoa, rice and soybean prices in 2013. A trend
was observed among prices of cocoa, soybeans, rice,
maize and exchange rates as shown in the graph.
Sorghum displayed a sharp rise and fall through 2000
to 2015. Also from Figure 2 below, all the food
prices observed clustering behavior from 2000 to the
end of 2015 especially for maize and cocoa. World
crude oil price and exchange rate recorded high
clustering behavior from 2000 to 2015. This confirms
the rate of change of Ghana’s domestic currency
against the US dollar. But world crude oil price
recorded the highest clustering characteristics and
further confirms the changes in crude oil price in the

world market. All the agricultural food prices showed
levels of fluctuations in stationarity and confirms the
behavior of agricultural product prices after the
discovery of biofuels (ISSER, 2014).

RESULTS AND DISCUSSIONS

Table 2 below presents results of a unit root test
for stationarity in levels and in first difference due to
long term shock effects on agricultural food prices.
Test results confirms or rejects the stationarity or
otherwise of the data in order to avoid spurious
results. The Augmented Dickey-Fuller (ADF) test
was applied to each series under investigation. Test
results revealed world crude oil price and effective
exchange rate were stationary in difference but not in
levels. Maize price was stationary both in levels and
in first difference except none in levels. Rice price
was also stationary in both levels and at first
difference except under constant and trend, and none
in levels. For soybeans and beans, there was
stationarity in first difference but only under trend
and constant in levels. Sorghum and cocoa prices
showed stationarity only in first difference but not in
levels. These results were observed under various
appropriate lag lengths (k) as shown in the table
below. These results further confirm that in the long
run, both crude oil price, exchange rate and food
prices in Ghana will have a constant mean, variance
and autocorrelation over time. Based on this, a
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Johansen cointegration test was then applied to
determine the presence of co-movement among the
series. Emphasis was on the co-movement between
world crude oil prices and Ghana’s monthly

exchange rates relationship with prices of maize, rice,
soybeans, sorghum, beans and cocoa in both the
short-run and long-run respectively.

Table 2. Unit root results for world crude oil price, Ghana’s exchange rates, and selected agricultural food
commodity prices (Augmented-Dick-Fuller Test)

Test in Levels

Test in First Difference

ng;/ Constant gr?dnﬁ;fi;\; d None k Constant gﬁg?ig; d None k
Maize -3.98** -4.28** -0.64 0 -8.74*** -8.73*** -8.741*%** 3
Rice -3.00* -2.91 0.23 4 -9.85%** -9.92%** -9.84***
Soybean -2.65 -4.16* -0.86 1 -12.93*** -12.91*** -13.00*** 1
Sorghum -1.30 -2.02 -0.62 13 -4, 97*** -5.19*** -4,989*** 12
Beans -2.33 -4.34** 0.16 3 -10.03*** -10.01*** -10.02***
Cocoa -2.53 -2.72 0.34 2 -12.98*** -12.95*** -12.95*** 1
Crude QOil -1.96 -1.56 -0.88 2 -9.36*** -9.47%** -9.38***
Exchange

Rate -0.25 -2.473 1.336 3 -6.968*** 16.927*** -6.701*** 2

Note: *, ** and *** are 10%, 5%, and 1% critical values respectively.

Following Johansen (1992), and Harri, Nalley
and Hudson (2009) to examine the presence of
cointegration relationship between the variables, an
appropriate lag length (k) and a cointegration rank (r)
were determined. According to Asteriou and Hall
(2011), cointegration is the overriding requirement
for non-stationary time series data. Time series data
for macroeconomic variables like crude oil price and
exchange rate and prices of food products follow a
trend pattern and hence, a spurious regression
challenge will likely occur in agricultural policy
formulation especially for non-stationary series.
Based on this, the Johansen approach was preferred

Table 3. Lag selection criteria for cointegration

to the Engle-Granger approach due to number of
variables involved making it appropriate for
cointegration determination. As a precondition for
determining the Johansen maximum likelihood
approach, an optimal lag length was determined
similar to Yu, et al. (2006a) and Saghaian (2010). A
lag length of 2 was chosen from the Akaike
Information Criterion (AIC) due to the long-run
effect required and later reduced to check the optimal
value of Schwarz Bayesian Criterion (SBC) and
Akaike Information Criterion (AIC) in accordance
with the Johansen approach. The lag selection is
showed in Table 3 below.

Lag LogL LR FPE AIC e HQ
0 -1937.576 NA 0.211094 21.1476 21.2873 21.2042
1 -709.640 2335.748 6.77E-07 8.4961 9.7541* 9.0060*
2 -635.807 134.023 6.10e-07* 8.3892* 10.7655 9.3523
3 -596.308 68.264 8.04E-07 8.6555 12.1500 10.0718
4 -546.295 82.086 9.53E-07 8.8076 13.4203 10.6771
5 -503.422 66.641 1.23E-06 9.0372 14.7682 11.3600
6 -444.481 86.488 1.36E-06 9.0922 15.9414 11.8683
7 -378.602 90.942* 1.42E-06 9.0718 17.0392 12.3010
8 -335.731 55.452 1.95E-06 9.3014 18.3871 12.9840

*indicates lag order selected by the criterion, LR: sequential modified LR test statistic (each test at 5% level), FPE: Final
Prediction error, AIC: Akaike information criterion, SC: Schwarz information criterion, HQ: Hannan-Quinn information

criterion.
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The first step is to determine the integration of
world crude oil prices, exchange rates as well as
prices of maize, rice, soybeans, beans and cocoa! in
both the short and long-run equilibriums. Test of
Johansen (1992) approach was applied to the
variables under study to test for co-integration based
on the Amax test and the trace test similar to Harri,
Nalley and Hudon, (2009). Amax test is derived from
Amax = -T In (1-Ar+1) and A’s is the eigen values for the
I[M=af" matrix. Findings from the Johansen

cointegration approach showed the presence of two
cointegrating equations in the long run at 5% critical
value. This is displayed in Table 4 including the
Johansen’s maximum likelihood values. Linear
deterministic trend was used for the test relations.
Results of the trace and maximum eigen values
confirmed two cointegrating equations and thus
rejected the null hypothesis (r=0); hence LR tests
showed the presence of a stationary, linear
combination among word crude oil price, exchange
rate and food prices in Ghana. It is possible that
either one or more of the variables under study will
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be independent of the two cointegrating vectors.
Also, the Johansen trace test based on the maximum
likelihood method showed the presence of two
cointegrating equations at 5% confirming a common
trend (Obayelu and Salau, 2010). This confirms that
in both the short-run and long-run equilibrium,
monthly world crude oil prices, and Ghana’s
exchange rates co-move with agricultural food prices
in Ghana. This calls for an error correction approach
towards equilibrium. Figure 3 above also presents the
two cointegrating relation graphs.

Based on the Johansen’s cointegration test
result in Table 4, a VEC model was applied. The
presence of the two cointegration equations between
world crude oil price, effective exchange rate, and
agricultural food prices is a basis for VECM
estimation as shown in Tables 5a, 5b, 5c, 5d, 5e and
5f, respectively. This includes the diagnostic statistic
test for weak exogeneity. Table 5a below shows the
cointegrating vectors (/) and the adjustment

coefficients (& ) for error correction in the long-run.

Table 4. Johansen cointegration test results for macroeconomic variables and food prices in Gana.

Trace Maximum Eigen

SO: _ g;.nk>r Eigenvalue Likelihood o 0.05 o 0.05

ank=r (n-r) Ratio Statistic ~ Critical ~ Statistic ~Critical

Value Value
0 8 0.2838* -756.23 207.417 159.530 63.416 52.363
1 7 0.2307* -753.2241 144.000 125.615 49.824 46.231
2 6 0.1722 -728.3122 94.176 95.754 35.913 40.078
3 5 0.1280 -710.3557 58.263 69.819 26.024 33.877
4 4 0.1019 -697.3438 32.240 47.856 20.409 27.584
5 3 0.0476 -687.1391 11.830 29.797 9.263 21.132
6 2 0.0128 -682.5078 2.568 15.495 2.442 14.265
7 1 0.0007 -681.2870 0.126 3.841 0.126 3.841

Note: *** (*) denotes rejection of hypothesis at 1% (5%) significance level, L.R. test shows two cointegrating

equations at 5% significance level.

Table 5a. Vector error correction estimates for world crude oil price, Ghana’s exchange rates and agricultural

food prices

Cointegrating vectors ,B " and adjustment coefficient o

Maize Rice Soybean Beans Cocoa Crude Oil Exchange 31X '2X
b1 0 0.017 -0.523 0.019 0.000 2.339 Maize (1) -0.049 0.032
B2 0 1 -0.295 -0.759 -0.039 -0.001 1.636 Rice (02) 0.173 -0.180

Soybean (a3) -0.304 0.054
Beans(as) 0.612 0.001
Cocoa(as) -0.106 0.212
Crude Oil (as) 1.822 7.159
Exchange (a7) 0.000 0.003

ISince sorghum is stationary in all unit root tests, it is left out of analysis in subsequent sections.
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The speed of adjustment for crude oil, as =7.159
to the cointegration vector ,6’2'X was prominent and

the highest compared to the other speed of
adjustments in the two identified cointegration (CI)
equations. This indicates that the cointegration was
between world crude oil price, maize, rice, soybeans,
beans, cocoa and exchange rate. Also, in the first CI
equation, the speed adjustment for world crude oil

was as = 1.822, /X which was the second highest

in the first CI equation. This showed a cointegration
between world crude oil prices, exchange rate, prices
of maize, soybeans, rice, beans and cocoa
respectively in the long-run. The first Cl equation
witnessed a speed of adjustment following the long
run deviation for soybeans and beans at a3=0.302,
as= 0.612, as the two strongest in the equation. This
was the cointegration equation for soybeans, crude
oil price, exchange rate, maize, rice, beans and cocoa.
The other cointegrating equation was beans, crude oil
price, exchange rate, maize, rice, soybeans and
cocoa. This explains that, among the two

cointegrating equations, the first Cl equation is better
and fast towards equilibrium than the second CI
equation since the long-run speed of adjustments for
the first equation has two insignificant parameter
estimates at a; = 0.0485 (maize) and o7 = 0.00025
(effective exchange rate) compared to three
insignificant parameter estimates at ai;= 0.0324
(maize), as= 0.00054 (beans) and «7=0.00339
(effective exchange rate) for the second equation.

Restrictions, that is 3, ;= f3;; = 0, were placed

on the two cointegrating vectors on the assumption
that one or either macroeconomic variables or food
prices had no effect on the two cointegrating vectors.
This restriction will enhance economic theory against
intuitive deductions (Moosa and Vaz, 2016). Two
scenarios were observed, indicating diagnostic tests
on the exclusion of both food prices and
macroeconomic variables (Table 5b) and the
exclusion of food prices in the two cointegration
systems. This was to access which of the variables
was weakly exogenous and Granger-cause the other.

Table 5b. Diagnostic test on exclusion of food prices and crude oil prices, and exchange rates from cointegration

system

[ ,B.J :O1ﬂj,i =0]

Variable Chi-Square Pr > ChiSq Decision
Maize 28.1891 0.0000 Reject
Rice 7.7468 0.0208 Reject
Soybeans 2.4296 0.2950 FTR
Beans 16.0964 0.0003 Reject
Cocoa 0.3528 0.8382 F.T.R
World Crude Qil 2.1607 0.3394 FTR
Exchange Rates 7.4921 0.0236 Reject

Note: critical value of y?is 5.991. F.T.R= “Fail to Reject”

A normalization process was undertaken for the
two scenarios. In that case, f3; in the long-run

equilibrium, restrictions on agricultural product
prices was equal to -1 against the null hypothesis that
is different from 1. Each variable (macroeconomic or
food price) was excluded from the cointegration
system. A null hypothesis that macroeconomic
variables and food prices are not part of the
cointegrating system based on a 2 degrees of
freedom. We failed to reject the null hypothesis for
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crude oil price, prices of cocoa and soybeans in
scenario 1, that both food prices and macroeconomic
variables were excluded from the cointegration
system. This explains that prices of crude oil, cocoa
and soybeans are not part of the two cointegrating
vectors and hence weakly exogenous. This further
shows that monthly soybean and beans prices as well
as crude oil price influences food prices in Ghana.
Results are shown in Table 5b below.



O.T. Damba, A. Birinci, A. Bilgic

Table 5c. Diagnostic test on exclusion of food prices from cointegration system

[ :Bu :O1ﬂj,i =0]
Maize Rice Soybean Beans Cocoa
Variables
Cl1 Cl2 Cl1 Cl2 Cl1 Cl2 Cl1 Cl2 Cl1 Cl2
Crude Oil+1  4.75E-06 0.00035 0.00176 0.00014 0.002 0.00131 0.001555 0.00094 0.00226 0.00074
Exchanget1 2.76007 -16.982 9.15741 -0.5819 9.1324 -15.021 -2.979 -5.3411  6.21328 -15.519
Chi-Square
Statistic 28.18909 7.7468 2.42955 16.6096 0.35282
(x2)
Prob. 0.000 0.020700 0.296776 0.000247 0.83827
Decision Reject Reject FTR Reject FTR

Note: CI 1, CI2 represents cointegration equation 1 and cointegration equation 2, respectively
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Fig. 3. Cointegration relation graphs

Also, Table 5¢ showed a rejection of all the
macroeconomic variables and showed that except for
soybean and cocoa prices, world crude oil price and
exchange rate do not directly cause shocks in maize,
rice and beans markets but indirectly through close
substitutes and complements in Ghana. This is
attributed to the international demand for soybeans
and cocoa for industrial need. This further explains
that, world crude oil price and exchange rate were
part of the cointegrating system in the Ghana’s grain
and cereal markets during 2000 to 2015. The
diagnostic test results for weak exogeneity presented
in Table 5d failed to reject the null hypothesis for

4
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maize, soybean, cocoa, crude oil prices and Ghana’s
monthly reel effective exchange rate at 5%
significance level. This shows that prices of maize,
soybean, cocoa, crude oil and effective exchange rate
in Ghana were weakly exogenous. It indicates that
each of these prices and rate, transmits shocks to
prices of rice and rice in Ghana but not otherwise.
The result further shows that during 2000 to 2015,
prices of maize, soybean, cocoa, crude oil and
exchange rate Granger-caused prices of beans and
rice in Ghana. This result echoes with the effect of
crude oil price and exchange rate on grain prices in
the world (Ahmadi, Behmiri and Manera, 2016).

Table 5d. Diagnostic test for weak exogeneity of each variable in long run cointegration [aiyj =0]
Variable Chi-Square Pr>ChiSq Decision
Maize 2.4317 0.2965 FT.R
Rice 8.0524 0.0178 Reject
Soybeans 1.6053 0.4482 F.T.R
Beans 221171 0.0000 Reject
Cocoa 3.6492 0.1613 F.T.R
Crude Oil 5.8339 0.0541 FTR
Exchange Rate 1.2249 0.5420 F.T.R

Note: critical value of y2is 5.991. F.T.R= “Fail to Reject”
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With a 5% level of significance, both crude oil
price and effective exchange rate in Ghana restored
their long-run equilibrium in an event of speculation,
market regulations and externalities. This confirms
that macroeconomic variables are exogenous and

oil price is not dependent on food prices. Among
food prices, price of beans and rice were identified as
exogenous which confirms that most of beans and
local rice produced for national nutrition programs,
livestock feed and household consumption. Table 5e

transmits shocks to food prices in Ghana but food also displayed parameter estimate results for
prices except beans and rice do not transmit shocks to I[T=af in the long run.
macroeconomic variables. This result is in line with
finding of Yu, Bessler and Fuller (2006b) that crude
Table 5e. Long run parameter estimates
[M=apf
Parameter estimates

AMaize ARice Asoybean ABeans ACocoa ACrude Oil AExcahnge
Maize.1 0.284 -0.153 0.273 -0.405 0.216 1.082 0.001
Rice 1 -0.146 -0.113 0.162 0.140 -0.171 9.971 0.004
Soybeans i1 0.015 0.011 -0.337 0.034 -0.005 4.089 0.000
Beans .1 -0.071 -0.107 -0.242 -0.246 -0.253 -3.639 -0.001
Cocoar.1 -0.021 0.003 -0.057 -0.006 -0.199 0.331 -0.001
Crude Oil 1 0.001 0.000 0.000 '0.000 -0.003 0.337 -0.000
Exchange 1 -0.300 -2.453 2.662 -4.110 -19.74 179.4 -0.153

Furthermore, short run parameter estimates
were also reported in Table 5f. These estimates
showed a short run relationship between maize, rice,
soybeans, beans, cocoa and macroeconomic

Table 5f. Short run parameter estimates

variables, which is, crude oil price and exchange
rates. In the short run, a relationship existed between
first lag maize price and current maize price.

AMaize ARice ASoybeans ABeans ACocoa ACrude Oil AExcahngeRate
AMaize 0.3379 -0.1151 0.0128 -0.1380 -0.0243 0.0017 0.1129
v (0.0998)***  (0.0731) (0.0309) (0.0505)** (0.0162) (0.0006)** (2.0234)
ARice -0.0311 -0.1705 -0.0592 -0.1966 -0.0109 0.0013 -1.8703
v (0.1653) (0.1212) (0.0512) (0.0837)* (0.0269) (0.0010) (3.3528)
ASovbeans 0.3681 -0.0253 -0.3874 -0.1258 -0.0579 0.0011 4.6223
Y v (0.2646) (0.1940) (0.0819)*** (0.1340) (0.0430) (0.0017) (5.3663)
ABeans -0.2852 0.1181 -0.0247 -0.4519 -0.0150 0.0020 -4.0783
o (0.2334) (0.1711) (0.0723) (0.1182)***  (0.0379) (0.0015) (4.7335)
ACocoa 0.4470 -0.4132 -0.1107 -0.3155 -0.2481 -0.0006 -19.7616
v (0.5981) (0.4385) (0.1852) (0.3030) (0.0972)* (0.0038) (12.1324)
Acrude Oil 3.2347 0.8841 6.2222 -1.5910 0.1492 0.3370 249.8225
Y v (11.7783) (8.6351) (3.6473) (5.9657) (1.9146)  (0.0744)*** (238.9130)
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Table 5f (Continuous)
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AExchange 0.0008 0.0011 0.0016
Rate 1 (0.0040) (0.0029) (0.0012)
AMaise -0.0528 '0.0133 -0.0100
zer2 (0.1064) (0.0757) (0.0296)

AR 0.0393 -0.1491 -0.0440
lcetz (0.1763) (0.1254) (0.0490)
ASovb 0.3441 -0.3024 -0.1351
oybeanstz —0.2822) (0.2007) (0.0784)
ABeans 0.1100 0.0173 -0.0131
v2 (0.2490) (0.1771) (0.0692)

AC 0.7566 -0.4151 -0.0527
ocoatz (0.6381) (0.4538) (0.1773)

. 16.4440 -25.3793 4.0225
ACrudeOilez (15 5650)  (g.o365)y*  (3.4916)
AExchange -0.0015 -0.0042 0.0026
Rate 2 (0.0042) (0.0030) (0.0012)*

0.0016 -0.0011 -4.60-05 -0.1519
(0.0020) (0.0006)  (25¢-05)  (0.0803)
-0.0676 0.0003 -0.0007 0.4530
(0.0487) (0.0164) (0.0006) (2.0193)
-0.0789 -0.0039 -0.0008 11,5462
(0.0807) (0.0272) (0.0011) (3.3460)
0.1804 -0.0173 0.0025 3.7148
(0.1291) (0.0436) (0.0017) (5.3555)
03171 0.0167 0.0002 -3.3483
(01139  (0.0384) (0.0015) (4.7239)
-0.0870 -0.1275 0.0002 -2.3103
(0.2919) (0.0985) (0.0039)  (12.1078)
3.2661 2.8292 0.1198 ('2235‘ fggg)
(5.7489) (1.9389) (0.0762) :
0.0047 -0.0010 2.36-06 0.1085
(0.0019)*  (0.0007)  (2.6e-05)  (0.0801)

Note: *, ** and *** are statistically significant at 5%, 10% and 1% respectively.

This showed that news, information or
speculation from previous month’s price of maize
transmits shocks to current maize price in Ghana
(Amikuzuno, 2010; Isaac, 2012). Also, a short run, a
negative relationship was observed between current
price of rice and second lag price of crude oil price at
10% indicating that shocks from the previous
month’s crude oil price transferred negative shocks to
current rice price. Current soybean price had negative
short run relationships with its own first lag but a
positive relationship with second lag exchange rate.
That is, news from past soybean price transmits
negative shock to current soybean price but news
from last two month’s value of Ghana cedi against
the dollar caused positive shock to current soybean
price. This is attributed to the demand for Ghana’s
soybean on the international market which requires
the US dollar. Beans had negative short run
relationship with the first lag of maize, rice and its
own at 10%, 5% and 1% significant levels
respectively. Also, a negative short run relationships
were observed between beans and its second lag but
positively with the second lag of effective exchange
rate at 10% and 5% significance levels, respectively.
This confirms the domestic demand for beans as
protein supplements in national programs such as the
National School Feeding program and hence a
strategic food commodity in Ghana.

Cocoa as the key contributor to Ghana’s
economy (ISSER, 2012) had a negative short run
relationship with its own lag price in Ghana. This

situation has resulted in an illegal exportation of
Ghana’s cocoa to neighboring Cote D’Ivoire where
cocoa prices are higher than Ghana (Anderson and
McTernan, 2014) depending on the previous month’s
Ghana cocoa price. Monthly crude oil price had a
positive short run relationship with the first lag of
maize and its first lag at 10% and 1% significance
levels. News and information from the previous
month’s maize and crude oil prices transmits positive
shocks to current crude oil prices. Also, only rice
price had a short run relationship with crude oil
prices and this can be attributed to production and
processing of rice which requires crude-related
inputs, as such, a change in crude oil price sends
negative shocks to rice price in Ghana. Also,
importation of agricultural inputs depends on the rate
of the Ghanaian cedi against the US$ and this is
confirmed by the positive short run relationship
between current prices of soybean and beans with
second lag exchange rate during 2000 to 2015. This
has shifted focus from maize price to close
substitutes like beans for domestic consumption and
soybean for industrial needs due to biofuel discovery.
Biofuel discovery caused demand for maize for
ethanol production causing rising food prices (Abbot,
Hurt and Tyner, 2011). This confirms a notion that
oil prices have effect on food prices in developing
countries (Dillion and Barret, 2015). Also, short run
relationships are common between food prices in
Ghana due to free flow of market information among
traders and also due to speculations in the grains and
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cereals markets. Test results failed to reject a
normality —assumption and the absence of
autocorrelation as a feature for most time series data
in the eight equations.

CONCLUSIONS

A weak and indirect relationship exist between
world crude oil price, exchange rate and food prices
in Ghana in the both long-run and short-run except
rice, soybeans and beans. This is attributed to
industrial and nutritional demand for soybeans, beans
and rice and the labor-demand processing and
handling. Past Ghana cedi-US$ exchange rates had
direct effect on soybeans and beans and attributed to
the importation of production and processing inputs
of these commodities. The speculation in prices are
partly caused by the discovery of biofuels as
alternative source of energy. The indirect shocks
from world oil prices, and exchange rates cause by its
own lag confirms speculations based on economic
theory. The speculations in the past are transmitted to
current food prices through processing, handling and
transportation cost. The long run relationship among
cereals such as rice, soybeans and beans confirms
that labor intensive agricultural commodities are
indirectly affected by changes in macroeconomic
variables. It is also evident that, food prices in Ghana
except beans, soybeans and cocoa transmits shocks to
other cereals and grain and the reverse. Also, the
instability of Ghana’s currency against the US$
causes hikes in food prices resulting in inflation. And
the most affected is importers of agricultural inputs.

Based on this, government should expand the
national food buffer stock policy as an option to
minimizing indirect shock from crude oil prices.
Also, government should build capacities of producer
groups to withhold produce in an event of unstable
food prices as short term measure. Subsidy on crude-
related products such as fertilizer should be provided
to reduce effect of cost of production. Major food
commodities such as maize, rice, beans and soybeans
are alternative source of ethanol for biofuels, and
these commodities should be considered as “sensitive
products” to avoid competition between household
and domestic usage for biofuel production.
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