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Elif Sena GUNGOR"", Saltuk Bugrahan CEYHUN?

Yiiziincii Yil Universitesi, Su Uriinleri Fakiiltesi, Van- Tiirkiye
2 Atatiirk Universitesi, Su Uriinleri Fakiiltesi, Evzurum- Tiirkiye

Oz: Su iiriinleri; icerdigi protein, mineral madde ve esansiyel yag asitleri acisindan insan
beslenmesinde 6nemli yer teskil etmektedir. Su tiriinlerinin insan beslenmesindeki bu 6neminin
ne yazik ki {ilkemizde yeterince bilinmedigi diisiiniilmektedir. Bu ¢alismada, 2013 Aralik ay1
icerisinde, Van ilinde 370, Erzurum ilinde ise 400 olmak iizere toplam 770 kisiye balik tiiketim
davranislarinin belirlenmesi amaciyla anket uygulanmustir.

Erzurum da ankete katilanlarin birinci sirada sigir etini, ikinci sirada tavuk etini; Van da ise
birinci sirada tavuk etini, ikinci sirada sigir etini tercih ettikleri tespit edilmistir. Her iki ilde de
ti¢lincii sirada baliketi, dordiincii sirada koyun eti tercih edildigi belirlenmistir. Erzurum’da kisi
basina diisen yillik balik tiiketim miktar1 6,3 kg iken Van’da 6,8 kg olarak tespit edilmistir. En
cok tiiketilen balik cesitleri Erzurum’da sirasiyla hamsi, alabalik, palamut iken Van’da ise
sirastyla hamsi, alabalik ve inci kefalidir. Katilimeilarin Erzurum’da %97,5’inin Van’da
%97,6’smin taze balik tiikettigi; Erzurum’da %5,3’linlin Van’da ise %8,1’inin konserve balik
tikettigi belirlenmistir. En ¢ok tercih edilen tiiketim sekli ise yagda kizartma ydntemi
(Erzurum’da %80,5; Van’da %78,4) olarak saptanmistir. Arastirma sonunda, bireylerin aylik
gelirleri, meslekleri, 6grenim durumlari, medeni halleri, yillik balik tiiketimi, balik temin sekli
ve tiiketim bi¢imi, balik fiyatlar1 hakkindaki diislince, tiiketilen balik tiirleri, balik pisirme sekli,
organik balik bilgisi, balik tiiketiminin mevsimsel degisimi ve bireylerin balik tiiketimine
yaklagimlarina iligkin sonuglar elde edilmistir.

Anahtar Kelimeler: Balik tiiketimi, tiiketici tercihi, Erzurum, Van

A Survey on Fish Consumption and Consumer Preference in
Erzurum and Van Provinces

Abstract: Aquatic products which contain proteins, minerals and essential fatty acids have an
important place in human nutrition. It is supposed that, unfortunately, in our country the
awareness of the importance of aquatic products in human nutrition is not enough. In this
study, the survey is supplied to 370 people in Van, 400 people in Erzurum and 770 people in
total to reveal the fish consumption behavior in public. In the result of the survey it is figured
out that in Erzurum red meat is preferred on the first rank by the participants and white meat on
the second. While in Van it is vice versa. Both in Erzurum and in Van, fish comes third and
mutton comes fourth. While the per capita consumption of aquatic products is 6.3 kg in
Erzurum, in Van it is 6.8 kg. The most preferred fish species in Erzurum are anchovy, trout and
bonito while they are anchovy, trout and pearl mullet respectively in Van. The survey shows
that 97.5 percent of the participants in Erzurum and 97.6 percent in Van consume fresh fish;
5.3 percent in Erzurum and 8.1 in Van consume canned fish. Frying is the most preferred
consuming type for the results (80.5 percent in Erzurum, 78.4 in Van). At the end of the study,
it is obtained some results relevant to participant’s average monthly income, occupation,
educational background, marital status, annual fish consumption, types of supplying and
consuming fish, thought about fish prices, fish species they consume, type of stewing,
knowledge of organic fish, seasonal change of fish consumption and attitude towards fish
consumption.

Keywords: Fish consumption, consumption preference, Erzurum, Van
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1. GiRiS

Insan saglhig1 agisindan diyetlerde énemli yer tutan su iiriinleri iilkemizde yeterli diizeyde tiiketilmedigi
diisiiniilmektedir. Ozellikle diger iilkeler ile kiyaslandiginda aradaki agik farkin giderilmesi igin
mevcut durumun belirlenmesi ve su iriinlerini tiikketimini artirmaya yonelik politikalarin gelistirilmesi
gerekmektedir. Balik tiiketimin kiy1 kesimlerde daha fazla olmasi yaygin olan bir goriistiir
(Uzundumlu ve Dingel 2015). Bu duruma karsin, deniz baliklar1 tiretiminin hi¢ olmadigi, sadece
akarsu, g6l ve barajlardaki balik tiretimi ile kiiltiir balik¢iliginin bulundugu bolgelerde su iriinleri
tiketim davranislart nasil oldugu, ayrica aile geliri, meslek, egitim durumu su iiriinlerine olan
yaklagimi nasil etkiledigi hakkinda giincel veriler bulunmamaktadir. Bu baglamda yapilan ¢aligmada,
aveiligin yogun olarak yapildigi Van ilinde ve yetistiriciligin 6n planda tutuldugu Erzurum ilinde
halkin su {riinleri ile ilgili tercihlerinin yas, cinsiyet, gelir diizeyi ve egitim seviyesi ile ne derece
iliskili oldugunun tespit edilmesi amaglanmustir.

2. MATERYAL VE YONTEM

Calisma, Erzurum ve Van illerinde balik tiiketim davraniglarinin tespit edilmesi, balik tiiketim
miktarmin kisilerin gelir seviyesi ve egitim diizeyi ile iligkili olup olmadiginin belirlenmesi, mevcut
durumun degerlendirilmesi ve gelecege yonelik ¢aligmalara 151k tutmast amaciyla 2013 yilinin Aralik
ay1 igerisinde Erzurum ili merkez ilgeleri ve Van ili merkezinde anket calismasi seklinde yapilmustir.
Amaca uygun olarak hazirlanmis olan ve 63 adet soru igeren anket bireylere birebir soru-cevap
seklinde gergeklestirilmistir. Katilimcilar sorulart beraber yasadiklart aile bireyleri adma
cevaplandirmiglardir.

TUIK 2012 verilerine gore Erzurum merkez ilgelerinin (Aziziye, Palandoken ve Yakutiye) toplam
niifusu 398 368; Van ilinin merkez niifusu ise 370 019’dur. Bu veriler dogrultusunda basit tesadiifi
ornekleme yontemine gore %95 giiven araliginda asagidaki formii ile Orneklem biyiikligi
belirlenmistir (Miran, 2011).

— Np(1-p)
(N-1)aB,+p(1-Dp)

@)

Formiil 1°de;

n= Orneklem biiyiikliigii
N=Ana kitle biiyiikligii
p=Ana kitlenin oram
02,= Oranin varyansi

Amaca uygun olarak hazirlanmig olan ve 63 adet soru igeren anket Erzurum’da 400 Van’da 370
olmak {izere toplam 770 bireye uygulanmustir.

Anketten elde edilen veriler SPSS (The Statistical Package for the Social Sciences) 17,0 paket
programu kullanilarak istatistiki olarak degerlendirilmistir Analiz kapsaminda, frekans tablolari,
¢aprazlama tablolar, dagihm grafikleri, x? testi ve tek yonlii varyans analizinden (ANOVA)
faydalanilmistirs Degiskenler arasindaki iligkilerin istatistiksel olarak anlamliligi ise p<0,05
diizeyinde kabul edilmistir.

3. ARASTIRMA BULGULARI VE TARTISMA

Katiimcilarin Demografik Ozelliklerinin Dagilim

Yapilan ankette cinsiyet dagilimina bakildiginda Erzurum’da ankete katilanlarin %63,5’1 erkek
%36,5°1 ise kadindir. Van’da ise ankete katilanlarin %58,9’u erkek %41,1°1 ise kadindir. Erzurum’da
katilmecilarin yas ortalamasina bakildiginda ¢ogunlugun %38 oranla 18-27 yas araliginda oldugu
goriilmektedir. Ardindan  %26,5’lik kismin 28-37 yas, %22,8’lik kismin 38-47 yas araliklarini
olusturdugu goriilmektedir. Van’da katilimcilarin yas ortalamasina bakildiginda ise ¢ogunlugun
%41,1 oranla 28-37 yas araliginda oldugu goriilmektedir. Ardindan %32,4’lik kismin 18-27 yas,
%15,9’luk kismin 38-47 yas araliklarini olusturdugu goriilmektedir. Erzurum’da katilimcilari %9,3’u
ilkogretim mezunu iken 90,7’si lise ve tizeri egitim gordiigi tespit edilmistir. Van’da ise katilimeilarim
%17,6’s1 ilkogretim mezunu iken 82,4°l lise ve lizeri egitim gordiigii tespit edilmistir. Ankete
katilanlarin medeni hal durumlarina bakildiginda Erzurum’da %46,3 {inlin bekar, %53,7’sinin evli;
Van’da ise %36,5’inin bekér, %63,5’inin evli oldugu goriilmektedir. Balik tiketimini etkileyen
ozelliklerden biri oldugu diisiintilen gelir diizeyi dikkate alindiginda; Erzurum’daki katilimeilarin

2
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biiyiik ¢ogunlugun (%29,3) 2001-3000 TL arasinda aylik gelire sahip oldugu tespit edilmistir. Oﬂhnten
%21,5’lik kismin 1001-2000 TL arasi, %15,5’lik kismin 3001-4000 TL arasi gelire sahip oldugu
goriilmiistiir. Van ilinde ise biiyikk ¢ogunlugun (%23) 2001-3000 TL arasinda aylik gelire sahip

oldugu tespit edilmistir. %20,8’1ik kismin 1001-2000 TL arasi, %18,1°lik kismin 3001-4000 TL aras1

gelire sahip oldugu gorillmiistiir (Cizelge 1).

Cizelge 1. Katilimcilarin demografik 6zelliklerinin dagilim1

ERZURUM VAN
Miktar(N) Yiizde (%) Miktar(N) Yiizde (%)

Cinsiyet
Kadin 146 36,5 152 41,1
Erkek 254 63,5 218 58,9
Yas
0-17 1 0,3 3 0,8
18-27 152 38 120 324
28-37 106 26,5 152 41,1
38-47 91 22,8 59 15,9
48-57 46 11,4 32 8,6
58 ve iizeri 4 1 4 1,2
Ogrenim Durumu
Ilkoégretim 37 9,3 65 17,6
Lise 84 21 83 22,4
Universite 218 54,5 181 48,9
Lisansiistii 61 15,2 41 11,1
Medeni hal
Bekar 185 46,3 135 36,5
Evli 215 53,7 235 63,5
Aylik Gelir (TL)
0-1000 35 8,8 55 14,9
1001-2000 86 21,5 77 20,8
2001-3000 117 29,3 85 23
3001-4000 62 15,5 67 18,1
4001-5000 50 12,5 43 11,6
5001-6000 24 6 21 57
6000 ve iizeri 26 6,4 22 59

Katihmecilarin Besin Tercihleri Dagilim

Arastirmada ulasilan sonuglara gore, katilimcilarin et tiirlerinin tilketim miktarina gore siralanmasina
bakildiginda Erzurum’da ilk sirada tercih edilen et tiirii sigir eti olarak tespit edilmistir. Ardindan
ikinci sirada tavuk eti yer almaktadir. Van da ise birinci sirada tavuk etinin, ikinci sirada sigir etinin
tercih edildigi tespit edilmistir. Her iki ilde de ii¢iincii sirada balik etinin, dordiincii sirada koyun etinin
tercih edildigi belirlenmistir.

Ortalama ne kadar siklikla balik tiiketirsiniz sorusuna katilimcilarin verdigi cevaplara bakildiginda
Erzurum’da sadece %13’liik bir kismin, Van’da ise %17,8’lik bir kismin haftada bir kere balik
tikettigi goriilmektedir. Tiiketim siklig1 orani her iki ilde de ayda bir segeneginde yogunlasmistir.

Katilimeilarin kisi basina diisen yillik balik tiiketim miktarlart gruplar halinde incelendiginde
Erzurum’daki katilimcilarin %28,25” inin ve Van’daki katilimcilarin %22,97° sinin 2—4 kg arasi balik
tiikkettigi sonucuna varilmistir. Yapilan anket neticesinde Erzurum ilinde kisi basma diisen yillik balik
tilketim miktar1 6,3 kg, Van ilinde ise kisi bagma diisen yillik balik tiiketim miktar1 6,8 kg olarak tespit
olarak tespit edilmistir (Tablo 2).
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Cizelge 2. Katilimcilarin balik titketim miktarlari ve sikligi tercihleri dagilimi (kiigiik harfler miktarlar ﬂhnten
arasl, biiyiik harfler iller arasi istatistiksel farki gostermektedir. (p<0,05))

Kisi basina diisen balik miktari(kg)

ERZURUM VAN

Miktar(N) Yiizde (%) Miktar(N) Yiizde (%)
0-2 kg 8g A 22 50°% 13,51
2-4 kg 113" 28,25 858 22,97
4-6 kg 61" 15,25 74PA 20
6-8 kg 37A 9,25 46°A 12,43
8-10 kg 199 4,75 124 3,24
10-15 kg 354 8,75 62°% 16,76
15-20 kg 189 45 264 7,03
20 kg ve iizeri 29°A 7,25 15 4,05

Tiiketim s1khig1
ERZURUM VAN

Miktar(N) Yiizde (%) Miktar(N) Yiizde (%)
2-3 ayda bir 115%A 28,8 852 23
Ayda bir 118%A 29,4 1348 36,2
Ayda 2-3 kere 1153 28,8 85°A 23
Haftada bir 52 PA 13 66 °A 17,8

Katimeilarin Tercih Ettigi Tiiketim Cesitleri Dagilim

Katilimeilarin tercih ettikleri balik tiirleri incelendiginde Van’da ilk sirada hamsi tercih edilirken
ardindan inci kefali ve alabalik gelmektedir. Erzurum’da da balik tiiketiminde ilk sirada hamsi tercih
edilirken ikinci sirada alabalik ve ardindan palamut tercih edilmektedir.

Erzurum’da 303 kisi deniz baliklarini, 72 kisi tathi su baliklarmi, 25 kisi ise her iki tiirii de oncelikli
olarak tercih ettigini belirtirken; Van’da 261 kisi deniz baliklarini, 63 kisi tatli su baliklarini, 46 kisi
ise her iki tiirii de oncelikli olarak tercih ettigini belirtmistir. Erzurum’da 336 kisi, Van’da 329 kisi
avcilik yoluyla elde edilen baligi yetistiricilik baligma tercih etmistir. Her iki ilde de tercih edilen
deniz baliklarinin daha ¢ok Karadeniz orjinli oldugu saptanmistir (Erzurum’da 363 kisi, Van’da 311
kisi).

Tiiketicilerin baliklart tezgahtan alirken hangi sekliyle aldigi soruldugunda Erzurum’da %55,8
oraninda biitin halde, %40,2 oraninda organlari temizlenmis halde tercih ettikleri belirlenmistir.
Van’da ise %64,3 oraninda biitiin halde, %31,9 oraninda organlari temizlenmis baliklar tercih
edilmektedir. Piyasada balig1 kolay temin edebiliyor musunuz sorusuna Erzurum’da %81,5 Van’da
%74,3 oraninda evet cevabi alinmistir. Erzurum’da katilimeilarin %56,5°1 piyasadaki balik ¢esitliligini
yeterli bulurken %43,5’1 cesitliligi yeterli bulmamaktadir. Van’da ise %50,3’0 balik cesitliligini
yeterli bulurken %49,7’si ¢esitliligi yeterli bulmamaktadir. Erzurum’da katilimcilarin %16,5’i balik
avciliginda bulunurken, Van’da %18,9’u balik avciliginda bulundugunu belirtmistir. Katilimcilara
cogunlukla balik satin aldiklart yerler soruldugunda her iki ilde de en ¢ok tercih edilen segenek sabit
balik saticilari olmustur. Erzurum’daki katilimcilar %15 oraninda seyyar saticiyr tercih ederken
Van’da %25 oraninda seyyar saticidan balik almayi tercih etmektedir.

Tercih edilen balik pisirme yontemleri ¢oktan aza dogru siralandiginda Erzurum’da ilk sirada tercih
edilen yontem yagda kizartma ve ardindan firinda, 1zgarada, bugulama, garnitiir ve tuzda pisirme
yontemleri gelmektedir. Yagda kizartma yontemi Erzurum’da oldugu gibi Van’da en ¢ok tercih edilen
pisirme yontemi olarak belirlenmistir. Van’da yagda kizartilmis baliktan sonra sirasiyla firn, 1zgara,
bugulama, tandir, tuzda, garnitiir tiiketimi gelmektedir.

Baliketinin doyuruculugu hakkindaki diisiinceye bakildiginda Erzurum’da %89, Van’da 95,1
oraninda baliketinin doyurucu oldugu séylenmistir. Erzurum il genelinde balik fiyatlarmin %48,8
oraninda pahalt oldugu, %50 oraninda normal oldugu, %1,2 oraninda ise ucuz oldugu
diigiiniilmektedir. Van ilinde ise balik fiyatlariin %41 oraninda pahali oldugu, %54,9 oraninda
normal oldugu, %4,1 oraninda ise ucuz oldugu disiiniilmektedir.
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Van da yapilan ankette 370 katilimcidan; 361kisinin taze tiiketim, 30 kisinin konserve, 7 kisinin
tiitsiilenmis balik,10 kisinin dondurulmus balik,18 kisinin de salamura olarak balig: tiikettigi tespit
edilmistir. Erzurum’da yapilan ankette 400 katilimcidan; 390 kisinin taze tiiketim, 21 kiginin
konserve, 4 kisinin tiitsiilenmis balik, 13 kisinin dondurulmus balik, 3 kiginin de salamura olarak
balig1 tiikettigi tespit edilmistir.

Katilmcilarin Mevsimsel Tiiketim Tercihleri Dagilim

Katilimeilarin balik tiiketimlerinin mevsimsel olarak nasil degistigine bakildiginda her iki ilde de en
fazla balik tiiketimin kis aylarinda, en az balik tiiketiminin ise yaz aylarinda oldugu goriilmektedir
(Sekil 1 ve Sekil 2).

Erzurum'da Mevsimsel Tiiketim Siklig:
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Sekil 1.Erzurum’daki katilimeilarin balik tiikketimlerinin mevsimsel olarak degisimi (p<0,05)

Van'da Mevsimsel Tiiketim Siklig
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Sekil 2.Van’daki katilimcilarin balik tiiketimlerinin mevsimsel olarak degisimi (p<0,05)

Katihmcilarda Balik Tiiketimi Etkileyen Faktorlerin Dagilim

Ankette sorulan balik tiiketimini etkileyen faktorlerin 6nem derecelerine gore tercih edilme degerleri
Cizelge 3’te gosterildigi gibidir. Onem derecesi degerleri; 1=Hi¢ 6nemli degil, 5=Cok 6nemli seklinde
kategorize edilmistir.
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Cizelge 3. Katilimcilarin balik tikketimini etkileyen faktorlerin 6nem derecelerine gore tercih edilme
degerleri dagilimi (1:Hi¢ 6nemli degil, 5:Cok 6nemli).

. .. Erzurum Van
Kriter Okek————3—2 5 1 2 3 4 5
_ N 51 27 74 55 193 24 20 64 64 198
Fiyat % 128 68 185 138 483 65 54 173 173 535
) N 3 5 12 40 340 1 3 22 50 204
Hijyen % 08 13 30 100 80 03 08 59 135 795
_ N 1 8 4 19 368 1 3 15 55 29
Tazelik % 03 20 10 48 920 03 08 41 149 800
_ N 42 47 104 55 152 33 50 84 69 134
Ambalaj % 105 11,8 260 138 380 89 135 22,7 186 362
N 27 28 54 71 220 32 44 67 91 136
Saoldifr Yer  —o 6025 135 178 550 86 110 181 246 368
N 106 73 102 39 8 8 85 85 53 61
Marka % 265 183 255 98 200 232 230 230 143 165
N 178 82 77 27 36 132 88 78 28 44
Reklam % 445 205 193 68 90 357 238 211 7,6 119
N 31 24 44 97 204 39 26 54 110 141
Renk % 7.8 60 11,0 243 51,0 105 7,0 146 29,7 381
Tat, Lezzet, N 6 11 24 59 300 14 4 26 101 225
Aroma % 15 28 60 148 750 38 11 7,0 273 608
N 38 38 78 78 168 43 65 63 86 113
Kilgtk Durumu - —o =0 5=—9 5195 195 420 116 17.6 170 232 305
- N 31 41 72 63 193 33 56 72 78 131
Raf Omrii % 7.8 103 180 158 483 89 151 195 211 354
Yaurtii N 52 64 8L 6L 142 62 68 71 51 118
[{reﬁlme % 130 160 203 153 355 168 184 192 138 319
Beslenme N 39 40 78 87 156 23 37 94 96 120

Alskanhig: % 98 100 195 218 390 62 100 254 259 324
BesinMadde N 23 25 72 8 196 12 30 74 105 149
igerigi % 58 63 180 21,0 490 32 81 200 284 403
Saghkh Beslenme N 7 13 41 79 260 10 21 38 112 189
Igin Faydas % 18 33 103 198 650 27 57 103 303 511

Istatistiksel 6neme sahip degerler kalin olarak verilmistir (p<0,05)

Katimeilarin Balik Tercih Etme ve Etmeme Nedenleri Dagilim

Erzurum ve Van illerinde balik tiiketim aligkanliklarini etkileyen nedenlere bakildiginda her iki ilde de
yoresel bir beslenme aligkanliginin olmadigi, baliketinin damak zevklerine hitap ettigi, balik
yemeginin pisirilmesinin pratik olmadigi, davet yemeklerinde tercih edilmedigi, saglik problemleri
nedeniyle tercih edilmedigi, genelde aile bireylerinin balik etini sevdigi goriilmektedir.

Katihmeilarin Verdikleri Yamtlara iliskin Capraz Karsilastirmalar ve Frekans Dagilimlan
Erzurum’da balik tiiketim sikliginin gelir diizeyine gore dagilimi incelendiginde 2-3 ayda bir balik
tikketen grubun %70,4’{inii 0-3000TL gelire sahip olanlarin olusturdugu, haftada bir balik tiiketenlerin
%57’sinin 3000TL ve iizeri gelire sahip kesimin olusturdugu goriilmektedir (Cizelge 4). Balik tiiketim
sikliginin egitim diizeylerine gore istatistiksel olarak anlamli bir farklilik gdsterdigi sonucuna
varilmstir (p<0,05).
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Cizelge 4. Erzurum ili balik tiiketim sikliginin gelir diizeylerine gore dagilimi

. .. Balik Tiiketim Sikhig1
Gelir diizeyi Ol¢ek - - -
2-3Ayda bir Aydabir Ayda?2-3 Haftada bir
16 aA 123A 6aB 1 aB
0-1000
% 45,7 34,3 17,1 2,9
N 26 28 oA 194 13
1001-2000
% 30,2 32,6 22,1 15,1
N 39 bA 35 bA 35 cA 8 bB
2001-3000
% 334 29,9 29,9 6,8
N 16 17 A 23 68
3001-4000
% 25,8 27,4 37,1 9,7
N g oA 9 19 "B 144
4001-5000
% 16,0 18,0 38,0 28,0
N 5 cA 9 aA 8 aA 2aA
5001-6000
% 20,8 37,5 334 8,3
5 cA 8 aA 5 aA 8bA
6000+
% 19,2 30,8 19,2 30,8

Kiiciik harfler aylik gelir arasi, biiyiik harfler ayn1 gelir seviyesinde tiiketim sikliklar1 arasi istatistiksel farki gostermektedir.
(p<0,05).

Balik tiiketim sikliginin egitim diizeyine gore dagilimi incelendiginde ise 2-3 ayda bir balik
tilkketenlerin %36,5’inin lise ve ilkdgretim mezunlarinin olusturdugu, haftada bir balik tiiketenlerin
%84’iiniin {iniversite ve lisansiistii mezunlarmin oldugu goriilmiistiir (Cizelge 5). ilkdgretim
mezunlarinin iiniversite mezunlarina nazaran daha az siklikla balik tiikettikleri tespit edilmistir
(p<0,05).

Cizelge 5. Erzurum ili balik tiiketim sikliginin egitim diizeyine gore dagilimi).

Balik Tiiketim Sikhg1

Ogrenim Durumu  Olcek
2-3Ayda bir  Aydabir  Ayda 2-3 Haftada bir

N 144 114 11 13
ilkégretim

% 37,8 29,7 29,7 2,8

N 2g0A 3204 1734 738

Lise

% 33,3 38,1 20,2 8,4
) N 63 66 " 63" 26"
Universite

% 28,9 30,3 28,9 11,9

N 104 g 248 18"
Lisansiistii

% 16,4 14,8 39,3 29,5

Kiigiik harfler egitim diizeyleri arasi, biiyiik harfler ayni egitim seviyesinde tiiketim sikliklari arasi istatistiksel farki
gostermektedir. (p<0,05).

Van’da tiiketim sikliginin gelir diizeyine gore dagilimina bakildiginda 2-3 ayda bir balik tiiketen
grubun %66’smin 0-3000TL gelire sahip olanlarin olusturdugu, haftada bir balik tiiketenlerin
%45’inin 3000TL ve iizeri gelire sahip kesimin olusturdugu goériilmektedir (Cizelge 6). Balik titketim
sikliginin egitim diizeylerine gére anlaml bir farklilik gosterdigi sonucuna varilmigtir (p<0,05).

Ay

Alintert
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Cizelge 6. Van ili tiiketim sikliginin gelir diizeyine gore dagilima.

. .. Balik Tiiketim Sikhig1
Gelir diizeyi Olcek - - -
2-3Ayda bir Aydabir Ayda2-3 Haftada bir
g A 1734 1% 182
0-1000
% 16,4 30,9 20,0 32,7
N 20% 30% 19 8
1001-2000
% 26,0 39,0 24,7 10,3
N 27°% 31% 173 10%
2001-3000
% 31,8 36,4 20,0 11,8
N 19%® 224 15 114
3001-4000
% 28,4 32,8 22,4 16,4
N 74 18 64 124
4001-5000
% 16,2 41,9 14,0 27,9
N 2 aC 4 aC 11 aA 4 aB
5001-6000
% 9,5 19,0 52,5 19,0
N l aC 12 aA 6 aA 3 aB
6000+
% 45 54,5 27,3 13,7

Kiiciik harfler aylik gelir arasi, biiyiik harfler ayn1 gelir seviyesinde tiiketim sikliklar1 arasi istatistiksel farki gostermektedir.
(p<0,05)

Balik tiiketim sikliginin egitim diizeyine gore dagilimi incelendiginde ise 2-3 ayda bir balik
tiiketenlerin %57,6’siun lise ve ilkogretim mezunlarinin olusturdugu, ayda 2-3 kere balik tiiketenlerin
%69,4’tinlin lniversite ve lisansiisti mezunlarinin olusturdugu, haftada bir balik tiiketenlerin
%65,1’inin {iniversite ve lisansiistii mezunlarinin olusturdugu gériilmiistiir (Cizelge 7). Universite ve
lisansiistii mezunlarinin ilk6gretim ve lise mezunlarinin goére daha fazla siklikla balik tiikettikleri
tespit edilmistir (p<0,05).

Cizelge 7. Van ili balik tiiketim sikliginin egitim diizeyine gore dagilimi.

Balik Tiiketim Sikhig1

Ogrenim Durumu  Olgek
2-3aydabir Aydabir Ayda?2-3 Haftada bir

. N 24°A 194 128 10%®
Ilkogretim

% 36,9 29,2 18,5 15,4

N 253 3104 14% 13%

Lise

% 30,1 37,3 16,9 15,7
. N 30 68 ® 47" 36"
Universite

% 16,6 37,6 26,0 19,8

N 6 16 124 7°A
Lisansiistii

% 14,6 39,0 29,3 17,1

Kiigiik harfler egitim diizeyleri arasi, biiyiik harfler ayn1 egitim seviyesinde tiiketim sikliklart arasi istatistiksel farki
gostermektedir. (p<0,05)

4. SONUC VE ONERILER

Ulkemizde gelir diizeyine bakilmaksizin en g¢ok tercih edilen et tiiriiniin kirmizi et oldugu
bilinmektedir. Ancak dengeli beslenmede biiyiik 6nem arz eden balik¢ilik sektorii, halen daha hak
ettigi noktaya ulasamadig1 goriilmektedir. 2013 yili verilerine gore diinyada kisi bag1 balik tiiketimi
18,6 kg olarak belirtilirken {ilkemizde ise kisi basina diisen yillik balik tiiketimi ortalama 7,1 kg olarak
belirtilmistir (TUIK 2014). Bununla beraber tiiketimimiz yurt genelinde homojen bir yap1
gostermemekte olup kiy1 kesimlerde 25 kg’1 lizerine ¢ikarken, ‘6rnegin; Trabzon ve Giresun igin 29,5
kg (Aydin ve Karadurmus, 2013), Rize i¢in 20,07 kg (Temel, 2014), Edirne i¢in 23,0 kg (Onurlubas,
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2013)’, Dogu ve Giineydogu Anadolu bolgelerinde tiiketimin 1 kg’in altina kadar diistiigii ‘6rnegin;
Elazig i¢in 0,79 kg (Sen vd., 2008), Adiyaman igin 3,01 kg (Olgunoglu vd 2014), Erzurum i¢in 6,5 kg
(Uzundumlu vd., 2013), Tunceli i¢in 4,1 kg (Yiiksel vd., 2011)’ bildirilmektedir. Anket ¢alismamizin
sonucunda Erzurum’da ve Van’da yillik kigi basina diisen balik tiiketim miktarinin yaklasik 6 kg
olmasi ise ankete katilan kisilerin gelir ve egitim diizeylerinin ortalamanin iizerinde olmasi ile
aciklanabilmektedir. 2010 yilinda Tunceli ilinde yapilan bir ¢aligmada kisi basina diigen yillik bali
tilketimi 4,1 kg (Yiiksel vd. 2011), 2014 yilinda Elaz1g ilinde yapilan bir diger ¢aligmada ise kisi bast
yullik tiiketim 3,3 kg olarak tespit edilmistir (Cigek vd. 2014). Diger yandan Atay (2000)’in yaptig1
calismaya gore Dogu ve Gilineydogu Anadolu bolgesinde kisi bast yillik balik tiiketiminin 1 kg’in
altinda oldugu tespit edilmistir. Aradan gecen yaklasik 13 yillik zaman igerisinde bahsi gecen
bdlgelerde bulunan Erzurum ve Van illeri baz alindiginda bali eti tiiketiminin arttig1 sdylenebilir.

Her iki ilde de gerek yoresel beslenme aligkanliklart gerekse biiyiikbas ve kiigiikbas hayvancilik
sektoriiniin arazi ve iklime uygun olmasi nedeniyle daha fazla gelismeye olanak saglamasindan dolay1
kirmizi et tiiketimi aligkanliginin artmasina neden olarak gosterilebilir.

Tiiketim egiliminin tespitine yonelik yapilan ¢aligmalarinda yas, cinsiyet, egitim, meslek ve gelir,
tilketimi etkileyen faktorler arasinda yer aldigt bilinmektedir (Uzundumlu vd. 2016; Sarikaya, 2007,
Erdal ve Esengiin, 2008; Cakir vd., 2010; Cicek vd., 2014). Bunun yani sira tiiketicinin zevk ve
aligkanliklarinin yani sira fiyatlardaki sik dalgalanmalar, tiiketicilerin gelir seviyelerindeki degisimler,
iiriinlerin mevsimsel olarak piyasaya siiriilmesi de su iriinleri tiiketiminde dnemli rol oynamaktadir
(Uzundumlu vd. 2016). Gelir diizeyi bireylerin hangi gidalari satin alacaklari ve buna bagl olarak
olusacak beslenme aliskanliklarini etkileyen dnemli bir faktér olmakla birlikte diger faktorlerle birebir
baglantili, hatta onlarin iizerinde direkt etkili oldugu sdylenebilir. Tiiketim sikligi ile aylik gelir
karsilastirilmas: sonuglarina dayanarak; aylik gelir seviyesinin artmasiyla birlikte ailenin daha refah
bir seviyeye ulastigi disiiniiliirse fiyatinin pahali oldugu diisliniilen balik tiiketiminin de artacagi
sOylenebilir.

Kisinin aldig1 egitim farkli bakis agilarina, kiiltir ve anlayislarin gelismesine neden olacagi
diistiniilmektedir. Egitim diizeyi ile birlikte bireyin bilgi ve duyarliligi artmakta olup &grenilen her
yeni seyin, bireyin istek ve gereksinimlerinin de degismesine katki sagladig: diistiniilebilir.

Balik etinin giinlik yemeklerde kullanilip c¢esitlendirilememesi, bolgede her mevsim temin
edilememesi, kiy1 kesimlerine nazaran fiyatinin pahali olmasi, diger et gesitleri kadar kolay temin
edilememesi balik tiiketiminin kisitli kalmasinin nedenleri arasinda goriilebilir. Balik tiiketiminin bu
diisiik seviyelerde kalmamasi igin bdlgedeki balikgilara kaynaklarin nasil daha verimli
kullanilacaginin anlatilmasinin yaninda tilkemizdeki i¢ sular ve denizlerimiz ile bu kaynaklardan elde
edilen iiriinler halka yeterince tamitilmalidir. Su tiriinleri titkketiminin insan saglig1 agisindan gerekliligi
onemle vurgulanmalidir. Ayrica su triinlerinin {ilke ekonomisine olan katkisinin da hem fiireticilere
hem de tiiketicilere agikga anlatilmasi gerekmektedir.

Bu bilgiler dogrultusunda, arastirma sonuglarinin sektorde faaliyet gosteren firmalarin pazarlama
stratejilerini  ve hedef tiiketici kitlelerini belirlemelerinde 6nemli  katkilar saglayacagi
diigiiniilmektedir.

TESEKKUR o

Bu c¢alisma, Elif Sena GUNGOR’ iin Yiiksek Lisans tezinin bir bolimiidir. Bu c¢alismanin
gerceklesmesinde Erzurum ve Van illerinde anket sorularina sabirla cevap veren tiiketicilere tesekkiir
ederiz.
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Oz: Bu calisma; Atatiirk Universitesi Ziraat Fakiiltesi Ziraat Isletme ve Doner Sermeye
Midirligii Uygulama Ciftliginde bulunan hayvan barinaklarinin yapisal 6zelliklerinin
incelenmesi amaciyla yapilmistir. Hayvan barinaklarinin yapisal durumlari yerinde 6lgiimler
yapilmak suretiyle belirlenmis ve planlama yoniinden eksik ve hatali durumlar ortaya
konmustur. Barmaklar genel olarak hayvanlar i¢in uygun planlama kriterlerini tagimalarina
karsin, barmaklarda bazi yap1 elemanlarinin boyutlar istenen degerlerden daha kiigiik bazilari
ise gereginden biiyiik planlanmistir.

Anahtar Kelimeler: Barinak, hayvan barinaklari, ahir, kiimes

A Research on Structural Properties of Some Animal Barns in Agricultural Managing
and Revolving Fund Application Farm of Atatiirk University Agriculture Faculty

Abstract: This study has been aimed to invastigate the structural properties of animal barns of
agricultural managing and revolving fund application farm of Atatiirk University Agriculture
Faculty. In this study;animal barns, as cattle barns and poultry house were incastigated,
structural conditions of these buildings were determined by measuring in situ. Lack and wrong
conditions in these buildings were introduced. Although barns generally have appropriate
planning criteria for animals, the dimensions of some building elements in the barn are smaller
than the required values and some are planned to be larger than necessary.

Keywords: Barn, animal barns, cattle barn, poultry house,

1. GIRIS

Tarimsal isletmelerde hayvan barimaklari, isletmedeki en 6nemli yapilardir. Hayvancilik; fazla bakim
ve Ozene gereksinme gosterdiginden, c¢iftgi zamaninin ¢ogunu barinaklarda gecirir. Bu nedenle;
hayvan barmaklar1 planlanirken, hayvanlarin 6zel istekleri yaminda hayvancilikla ugrasan insanlarin
da gereksinimleri daima g6z oniine alinmalidir (Balaban ve Sen 1988).

Hayvan barinaklar1; hayvanlar ve bakicilar igin saglikli ve konforlu bir ¢evrenin olusturulmasina,
gerekli isgiiciiniin rasyonel olacak sekilde organize edilmesine, yetistiriciligin ekonomik olmasina,
insan sagligi ve ¢evre kirliligi ile ilgili kurallara uygun {iretim saglanmasina olanak verecek sekilde
planlanmalidir (Olgun 2011).

Ekmekyapar (1999)’a gore tarim isletmelerinde hayvan barinaklarinin planlanmasinda géz 6niinde
bulundurulmas: gerekli noktalar; isletme avlusunun diizenlenme ilkelerine bagli kalinarak hayvan
barinaklarinin diger yapilarla biitiinlesmeye olanak verecek sekilde avlu igine yerlestirilmesi,
barinaklarin hayvanlarm optimum c¢evre isteklerini kargilamasi, is giiciiniin verimli kullanilmasi,
iiretimin artirilmasi ve iiretimde kalitenin yiikseltilmesi, saglanacak gelirin yapilan giderleri ekonomik
olarak karsilayabilmesi olarak sayilabilir.

Ahir, hayvanlarin barindirildigr bir yapi ile sagim, siit isleme, yem depolama yeri ve hayvanlarin
gezindigi avludan olusan bir {initedir (Tekinel vd 1988). Ahirlarn, igsletme avlusunda bulunan yapilar
icinde énemli bir yeri vardir. Ozellikle, ana ugrasist siit sigirciligi olan tarim isletmelerinde ahirlar
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daha biiylik bir 6neme sahiptir. Ahirlarda barinan hayvanlarin ve burada calisan kisilerin sagliginin
korunmas: yiiksek nitelikli iiriin elde edilip bunlarin niteliginin bozulmadan depolanmasi amaciyla
yapilacak tesislere harcanacak giderlerin ¢ok fazla olmasi, ahir planlanmasinda 6zenli olmay1 zorunlu
kilmaktadir (Balaban ve Sen 1988).

Yetistirme amacina bagl olarak sigir ahirlarini; siit sigirt ahirlar1 ve besi sigir1 ahirlari olarak iki grup
altinda incelemek uygun olur.

Siit sigir1 ahirlari taban alaninin diizenleme sekline gore bagl (duraklr) ahirlar, serbest ahirlar, serbest
durakli ahirlar olmak iizere ii¢ sekilde planlanabilirler (Ekmekyapar 1999). iklim 6zelligi farkl1 olan
bolgelerde ahir taban alaninin diizenlenmesinde, kapali veya agik ahir sekillerinden birisinin
uygulanmast olasidir (Tekinel ve ark., 1988).

Siit sigir1 ahirlar1 planlama yoniinden fazla 6zen gerektiren yapilar olup, planlamada; hayvan
sagliginin nitelikli {iriin icin uygun olmasina, sagim ve siitiin korunmasi i¢in saglik kosullarinin yeterli
olmasina, yem ve is ekonomisi saglayan diizenek ve ekipman igermesine, ahirda ¢aliganlar i¢in saglik
ve korunma kosullarinin saglanmasina, ahir insaatinin ekonomik olmasina dikkat edilmelidir (Balaban
ve Sen 1988).

Besi sigir1 ahirlart siit sigir1 ahirlart kadar korunmus ve pahali yapilar olmay: gerektirmez. Besi sigirt
ahirlarinin  planlanmasinda g6z oniinde bulundurulacak baslica nokta hayvanlarin kigin siddetli
riizgarlardan, yazin ise asir1 sicaktan korunmasidir (Ekmekyapar 1999).

Besi sigir1 ahirlari tabanini diizenleme sekline gore; grup bolmeli serbest ahirlar, serbest durakli
ahirlar ve 1zgara tabanli ahirlar olmak iizere ii¢ sekilde planlanirlar. Dérdiincii bir sistem ise bazi
bolgelerde uygulanan durakli (bagli) ahirlardir. Durakli ahirlar, iscilik giderlerinin fazla olmasi ve
besiye alinan ve siirekli biiyiiyen hayvanlarin viicut Olgiilerine sabit durak boyutlarinin ayak
uyduramamasi nedeniyle giiniimiizde pek az uygulanmaktadir (Anonim 1978). Geng¢ hayvanlarin ve
besiye alinan sigirlarin bagh tutulmasi hareket yetenegini sinirlamasi ile birlikte barinagm yapim
maliyeti ve is¢ilik giderlerinin fazla olmasi pahali bir barindirmaya neden olmaktadir (Heinrichs et al.
1987).

Kiimesler dogal drenaja sahip, giiney, glineydogu veya gilineybatiya egimli, hafif kumlu yerlerde
yapilmali, komsu isletme arazisi ve avlusundan kiimese bir akinti olmamalidir. Siirekli riizgarlara agik
veya biitiiniiyle esintisiz ¢ukur yerlerde kiimes yapilmamalidir. Kiimes ana yollara ¢ok yakin
olmamali ancak kiimesten ana yollara kolaylikla ulasabilmelidir. Fazla giiriiltiilii ve tozlu yerlerde
kiimes kurulmamahdir. Yangin tehlikesine karsi kiimesler diger yapilardan 30-40m uzakta
kurulmalidir. Tel kafesli kiimeslerde kafesler 1-4 sirali olarak diizenlenebilir. Kafesleri ¢ok sirali olan
kiimeslerde birim taban faydali alaninda barindirilacak tavuk sayisi daha fazla olacak, buna karsin
kiimeslerde bakim ve kontrol islemleri glic ve zaman alict olacaktir (Sisman ve Okuroglu 1981).
Agillar da mevcut olmakla birlikte makalede segilen bazi hayvan barinaklarina yer verilmistir.

2. MATERYAL VE YONTEM

Materyal

Arastirma materyali olarak Atatiirk Universitesi Ziraat Fakiiltesi Ziraat Isletme ve Déner Sermaye
Miidiirligli Uygulama Ciftligi biinyesinde bulunan hayvan barmaklari (ahirlar ve kiimes) segilmistir.

Yontem

Hayvan barinaklarimin yapisal 6zellikleri barmaklar ayri1 ayri dolasilip, gerekli dlgiimler yapilip
literatiir degerleri ile karsilastirilmak suretiyle belirlenip degerlendirilmistir. Barmaklarinin gesitli
kisimlarini olusturan yapi elemanlarinin boyutlart ve yeterlilik durumlari planlama yo6niinden
belirlenmistir.

3. ARASTIRMA BULGULARI VE TARTISMA

Isletmede bulunan 169 sigir kapasiteli kapali, iki siral1 siit sigir1 ahirinin distan disa uzunlugu 128,25m
genisligi ise 10,50m olup, ahir genisligi iki sirali durakli ahirlar i¢in uygun bir genisliktir. Nitekim
Balaban ve Sen (1988) iki sirali ahirlar i¢in genislik degerinin 10,00-12,00 m den fazla olmamasi
gerektigini belirtmislerdir. Ahir uzun cepheleri giiney ve kuzey yonlerine bakacak sekilde
planlanmuistir.

Ahir uzun ekseni dogrultusunda ayrilan ve uzunluklar1 2 adet 15,65m 1 adet 15,70m 4 adet 15,85m 1
adet 15,96m olan 8 bélme yer almaktadir. Her bir bélmede kuzey yoldaki siralarin birinde 11 adet,
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diger sirada ise 10 adet durak bulunmaktadir. Giiney yondeki 1 durak genisligi boyutundaki kapidan
avluya ¢ikilmaktadir.

Ahirda uzun tip dikilme platformu diizenlenmis olup, platform uzunlugu 210 cm’dir. Uzun dikilme
platformu diizenlenmesi fazla altlik gerektirir ve ahir maliyetini arttirir (Okuroglu ve Yaganoglu
1993).

Yemlik yolu uzun duvarlara bitisik olarak yapilmis ve genislikleri 110 cm ve 150 cm olarak
planlanmigtir. Ekmekyapar (1999) yemlik yolu genisliginin 80-100 cm arasinda degisebilecegini
belirtmistir. Her iki yemlik yolu genisligi gereginden fazla uzun tutulmus olup ahir maliyetini
artirmistir.

Yemliklerin dis genisligi 70 cm, yemlik yiiksekligi yemligin 6n kisminda 25 cm, arka kisminda ise 50
cm almmustir. Yemlik i¢ genisligi 40 cm’dir. Ekmekyapar (1981) yemlik i¢ genisliginin 60-80 cm
olabilecegini belirtmistir. Yemlik genisligi yetersiz ve dardir. Yemlik derinligi; Okuroglu ve
Yaganoglu (1993)’nun 6nerdigi 15 cm derinlikten farklidir.

Servis yolu ile dikilme platformlar1 arasinda yer alan idrar kanali 35 cm genigliginde ve 15 cm
derinliginde planlanmustir. Gegit yolu tarafinda {izeri 1zgarayla ortiilmistiir. Olgun (2011) idrar kanali
genigliginin 30-50 cm arasinda, derinliginin ise dikilme platformu tarafinda 25-45 cm ve servis yolu
tarafinda 20-40 cm olmas1 gerektigini belirtmislerdir. Idrar kanalinin saptanan genisligi yeterli olup,
derinlik yetersizdir.

Ahirda servis yolu genisligi 90 cm’dir. Alkan (1973)’a gore soguk bdlgeler igin servis yolu genisligi
iki siralt ahirlarda 120 cm olmalidir. Servis yolu genisligi yetersizdir.

Duraklar demir profil ¢ubuklariyla birbirinden ayrilmis olup, her iki duraga 1 adet otomatik suluk
planlanmistir. Sigirlar duraklara bir zincirle baglanmaktadir. Durak genisligi 110 e¢m’dir.  Olgun
(2011)’e gore durak genisligi yeterlidir.

Ahirdaki gecit yollar1 iki tarafli olarak diizenlenmis olup, 1 adet 135 cm, 1 adet 145 cm, 2 adet 165
cm, 2 adet 165 cm, 10 adet de 170 cm genisligine sahip her bolmede 2 adet olmak iizere toplam 16
adet gecit yolu bulunmaktadir. Ekmekyapar (1981), bu degerin 80-110 cm arasinda ortalama 90 cm
olmasi gerektigini belirtmistir. Gegit yollarinin tamaminin genislik degerleri gereginden ¢ok fazladir.

Ahirin giiney cephesinde her bolmede bir adet olmak iizere 170cm genisliginde 220cm yiiksekliginde
8 adet kap1 ve tamamu giiney yonde olan 280cm genisliginde ve 80cm yiiksekliginde tek camli 16 adet
pencere bulunmaktadir. Pencere alaninin ahir taban alanina orant %2,86 olup bu deger yetersizdir.
Ekmekyapar (1999)’a gore bu deger %3,5 olmalidir. Balaban ve Sen (1988) kap1 genisliklerinin 100-
125 cm, yiksekliklerinin de 200cm olmasini, 225cm’den yiiksek kapilarin Onerilmedigini
belirtmektedirler. Bu kistasa gore kap1 genislikleri ve yiikseklikleri gereginden fazladir.

Ahirda taban betondan yapilmis olup, tavan yoktur. Taban ile ¢at1 alt kirisi arasindaki yiikseklik 230
cm’dir. Alkan (1973) soguk bolgelerde ahir yiiksekliginin 225-275cm arasinda olabilecegini
belirtmistir. Ahir yiiksekligi uygundur. Ahirin giiney tarafinda 7 adet de 380x380 cm boyutlarinda
giibre ¢ukuru bulunmaktadir.

Besi sigirt yetistiriciliginde kullanilan 50 sigir kapasiteli ahirin uzun cepheleri dogu ve bati yonlerine
bacak sekilde planlanmigtir. Ahirin genisligi 10,05m uzunlugu 6,45m ve yiiksekligi 3,20 m dir. Ahirin
kuzey cephesinde ve ahira bitisik olan siit odasinin genisligi 380 cm’dir. Ahir siit siir1 ahirt olarak
planlanmis olup besi amagli olarak kullanilmaktadir. Ahir genisligi iki sirali ahirlar i¢in Balaban ve
Sen (1988)’e gore uygundur. Ahirin yiiksekligi Alkan (1973)’1n soguk bdolgeler i¢in belirtmis oldugu
225-275cm’lik ahir yiiksekligi degerine uygunluk gdstermemektedir. Ahirda uzun tip durak
planlanmis olup, yemlik yolu genisligi 90cm, yemlik genisligi 75cm, dikilme platformu uzunlugu 200
cm, idrar kanali genisligi 25cm ve servis yolu genisligi 125cm’dir. Yemlik derinligi yemlik yolu
tarafinda 55cm diger tarafta ise 35cm’dir. Temizleme ve yemleme gibi isler insan eliyle yapildigindan
yemlik yolu, yemlik ve servis yolu genislikleri yeterli; dikilme platformu uzunlugu ve yemlik esik
yiiksekligi fazla; idrar kanali genisligi ise yetersizdir. Alkan (1973) soguk bolgelerde ahir igi islerinin
elle yapilmasi durumunda yemlik yolu genisliginin 80-10cm, yemlik genisliginin 60-70cm, dikilme
platform uzunlugunun 150-180cm, cm arasinda olmasini dnermektedir. Idrar kanalinin genisliginin
yetersiz olmasi nedeniyle temizlik islerinin kiirekle yapilmasi gliclesmektedir.

13



Alinteri Journal of Agricultural Sciences. 2017, 32(2): 11-15

Alnteri Zirai Bilimler Dergisi
R. YANIK ve M. OKUROGLU

Ahirda gecit yollar1 ahir giiney tarafinda 205cm, kuzey tarafinda ise 220cm’dir. Bu durumda gegit
yolu genislikleri gerekli olan genisliklerden fazla birakilmistir. Ekmekyapar (1999) gecit yollari igin
80-110 cm arasindaki degerlerin yeterli olacagini belirtmistir. Gegit yollar1 genisligi gereginden fazla
planlanmuistir.

Ahirin dogu ve bati yonlerinde 4’er adet pencere bulunmaktadir. Dogu yoniindeki pencerelerin
genisligi 197 cm bati yoniindekilerin ise 207cm’dir. Pencere yiikseklikleri 75cm, pencerelerin
tabandan yiikseklikleri 130cm’dir. Toplam pencere alaninin taban alanina orani %3,7 olup, bu deger
gereginden fazladir. Ekmekyapar (1999) bu degerin soguk bolgelerde %35 olmasi gerektigini
belirtmistir.

Ahirda 195x210 cm, 200x210 cm 100x200 cm boyutlarinda 3 adet kapi yer almaktadir. Kapi
yiikseKliklerinin uygun olmasma karsin, bat1 ve giiney yonlerindeki kapilarin genislikleri fazladir.
Nitekim Balaban ve Sen (1988) tek kanatli kap1 genisliklerinin 100-125 cm, ¢ift kanatlilarin ise 150-
165 cm arasinda olmasinin uygun oldugunu, kapr yiiksekliklerinin de 225 cm’yi ge¢cmemesi
gerektigini belirtmiglerdir. Ahirda 6zel bolme planlanmamustir.

Arastirma alaninda uzun cepheleri giiney ve kuzeye bakacak sekilde diizenlenmis: dis boyutlar1 1160
cm x 3590 cm olan yumurta iiretimine yonelik kafes tavuk¢ulugu yapilan 2003 yilinda 6250 hibrit
tirii tavuk barindirilan bir kiimes planlanmistir. Kiimesin catisi eslenik besik cati seklindedir.
Kiimesin girisi dogu cephesindeki kapidan yapilmaktadir. Kapmin genisligi 160 cm, yiiksekligi 220
cm’dir.

Kiimeste kafesler 4 sira diizenlenmis olup her sirada 3 katl: ¢ift tarafli kafesler yer almaktadir. Kafes
katlarinin toplam yiiksekligi 205 cm, kafes sira genisligi 140 cm olup, kafes bolme Slgiileri derinlik 45
cm, genislik 47,5 cm, on yiikseklik 45 cm, arka yiikseklik 37,5 cm’dir ve her bélmede 5 tavuk
barindirilmaktadir. Bu degerler Ekmekyapar (1999)’in 6nerdigi degerlere uygundur.

Yemlikler, kiimesin uzun duvarlarina paralel olacak sekilde kafeslerin {izerine yerlestirilmis olup, her
kafes bolmesinde de bir adet damlalikli (nipel) suluk yer almaktadir. Kiimeste kafes siralan arasinda
95 cm genisliginde kafesler ile uzun duvarlar arasinda 115 ve 125 cm genisliginde servis yollari
birakilmistir. Kafes siralarimin kisa duvarlara uzakliklar1 230 cm’dir (Sisman ve Okuroglu 1981), iki
veya daha cok sirali kafes sisteminde kafes siralari arasinda ve kafesler ile uzun duvarla arasinda 90-
120 cm genisliginde servis yolu birakilmasini Onermislerdir. Kafes siralarimin kisa duvarlara
uzakliklarinin en az 150 cm olmast gerektigini belirtmislerdir. Bu degerlendirmeye gore servis yolu
geniglikleri uygundur ancak yalnizca giiney cephe tarafinda birakilan servis yolunun genisligi 125 cm
olup gereginden fazla birakilmistir.

Tavuklarin giibreleri kafesler arasindaki bosluklara yerlestirilmis olan 85 cm genisligindeki giibre
bandi ile giibre gukuruna dokiilmektedir.

Kiimeste yumurta odasi planlanmamus, bir adet bakici odasi planlanmistir. Bakici odasinin i¢ boyutlari
380x450 cm olup, odada 120x120 cm’lik bir pencere bulunmaktadir. Bakici odasinin kapist 100x 205
cm boyutlarindadir.

Kiimesin yan duvar yiiksekligi 315 cm’dir. Alkan (1969) soguk bolgeler icin bu degerin 250- 275 cm
olacagini belirtmistir.

Sisman ve Okuroglu (1981), kiimeste kapt genisliklerinin 75- 110 cm, yiiksekliklerinin ise 200 cm
olmasini ve kapilarin disa dogru agilmasini gerektigini belirtmislerdir. Kiimes giris kapist 160 cm
genisliginde ve 220 cm yiiksekliginde olup, gereginden fazla genis ve yiiksek yapilmistir. Bakici odasi
ve yem odasi kapilarinin genislikleri 100 cm. yiikseklikleri ise 205 cm olup, genislikleri uygun
yiikseklikleri gereginden fazladir. Yem odasinin kap1 genisligi 100 cm, yiiksekligi 205 cm olup kapi
metalden yapilmistir. Kiimeste kafeslerin bulundugu kisim i¢in giiney yoniinde 5 adet 170 x120 cm
boyutunda, kuzey yoniinde ise 5 adet 90x75 c¢m boyutunda pencere yer almaktadir. Pencerelerin dig
yiizeylerine tel orgii ¢ekilmistir. Pencere toplam alani 13,575 m? olup, faydali taban alanina oram
%3,98°dir. Ekmekyapar (1999) tavuk kiimeslerinde pencere alaninin kiimes taban alanina oraninin
soguk bolgelerde %5, 1lik bolgelerde %10-15 ve sicak bolgelerde %20-30 olabilecegini belirtmistir.
Cephelerde diizenlenen pencereler dogal aydinlatma igin yetersizdir. Kuzey cephe duvarlarinda 4 adet
daire kesitli 65 cm ¢apinda fan, 4 adet de 350 cm uzunlugunda 20 cm yiiksekliginde havalandirma
giris acikligi planlanmistir. Kiimesin giiney cephesinde ise 4 adet havalandirma giris agikligi
diizenlenmistir. Ayrica kiimes yapimu bittikten sonra kiimes mahyasinda 4 adet daha havalandirma
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cikis agikligi yapilmistir. Kiimeste yem odasinda bir adet 115x75 cm boyutunda, bakici odasinda ise
bir adet 120x120 ¢cm boyutunda pencere yer almaktadir.

4. SONUC VE ONERILER

Barmaklar genel olarak hayvanlar icin uygun planlama kriterlerini tasimalarina karsin, barinaklarda
bazi yapi elemanlarinin boyutlari istenen degerlerden daha kiigiikk bazilari ise gereginden biiyiik
planlanmugtir. Daha verimli ve karli hayvancilik faaliyeti, hayvan barmaklarinin fiziksel kosullarinin
istenen ozellikleri tagiyabilmesi i¢in belirlenen eksikliklerin giderilmesi, barinak yapi elemanlarinin
gereginden fazla boyutlarda yapilmasinin 6niine gegilmesi yoluyla hem saglik agisindan, hem de
barmak maliyetlerinin ekonomik diizeyde kalmasiyla gerceklestirilebilecektir.
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Oz: Gokkusag1 alabaliklarinda erken olgunluga ulasma metabolik enerjinin somatik
bliyiimeden iiremeye yonlendirilmesi sonucu et kalitesinin ve goriiniimiiniin bozulmasi
nedeniyle balik {iretim endiistrisi i¢cin ekonomik bir kayiptir. Triploid balik iiretimi bu durumu
tamamen ortadan kaldirmasa da biiylik Olciide azaltmaktadir. Ancak triploid baliklarin
diploidlere oranla yetistiricilik sartlarindan kaynakli c¢esitli stres faktorlerine karsi
dayanikliliklar1 tartigma konusudur. Asidik strese; asit yagmurlari, asidik kirleticiler ve asidik
pis sularin yani sira yetistiricilik sartlarinda artan stok yogunlugu da neden olabilmektedir.
Asidik sularin baliklar iizerinde olumsuz etkileri oldugu bilinmektedir. Bu ¢alismada asidik
strese maruz birakilan diploid ve triploid gokkusagi alabaliklarinin, Oncorhynchus mykiss
hematolojik, immunolojik ve serum biyokimyasal parametrelerindeki degisimler incelenmistir.
Asidik stres i¢in baliklar asidik suya (pH 5,2) 4 giin maruz birakilmistir. Elde edilen sonuglar
degerlendirildiginde kirmizi kan hiicre sayisi, hematokrit, hemoglobin, ortalama eritrosit
hacmi, ortalama eritrosit hemoglobini, ortalama eritrosit hemoglobin konsantrasyonu, glikoz,
total protein, albumin, globulin, trigliserit ve kolesterol diploid ve triploid baliklarda asidik
stresten etkilenmemistir. Fakat, asidik stres diploid baliklarda NBT, lizozim ve
myeloperoksidaz aktivitelerinde artiga neden olmustur. Proje sonucunda bazi spesifik olmayan

immun parametrelerinin triploid baliklarda asidik sudan etkilenmedigi tespit edilmistir.

Anahtar Kelimeler: Triploid, diploid, Rainbow trout, spesifik olmayan immun parametreleri,

hematoloji, biyokimya

The Effect of Acidic Stress on Hematological, Immunological and Biochemical
Parameters in Triploid and Diploid Rainbow Trout (Oncorhynchus mykiss)

Abstract: Early maturity in rainbow trout (Oncorhynchus mykiss) is an economic loss for fish
production industry since flesh quality and appearance get deformed as metabolic energy is
directed from somatic growth into reproduction. Triploid fish production dramatically reduces
this situation, even if it does not fully wipe it out. However, the resistance of triploid fish
against different stress factors resulted from aquaculture conditions is contentious compared to
diploids. Acidic stress results not only from acid rains, acidic polluters and acidic waste water,
but it might also result from increasing stock density under aquaculture circumstances. It is
already known that acidic water has negative effects on fish. The present study investigated the
effect of acidic stress on haematological, immunological and serum biochemical variables of
the diploid and triploid rainbow trout, Oncorhynchus mykiss. Acidic stress was achieved by
exposing the sampled fish to acidic water (pH 5.2) for 4 days. Results showed that the red
blood cell count, hematocrit, hemoglobin concentration, mean corpuscular volume, mean
corpuscular Hb, and mean corpuscular Hb concentration, glucose, total protein, albumin,
globulin, triglyceride and cholesterol were not significantly affected by acidic stress in diploid
and triploid fish. However, an acidic stress caused an increase in the NBT, lysozyme and
myeloperoxidase activity of diploid fish. This study results indicate that the some non-specific

immune functions of triploid rainbow trout did not affect by acidic water.

Keywords: Triploid, Rainbow Trout, Non-Specific Immune Functions, Hematology,

Biochemistry
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1. GiRiS

Balik yetistiriciliginde triploid balik iiretimi ¢ok sik uygulanan ydntemlerden birisidir (Dunham,
2004). Triploid fertler dogal olarak nesil veremeyen, kisir fertler oldugu i¢in; normal diploid fertlere
gore cinsel olgunluk déoneminde daha hizli biiyiirler, yasama oranlar1 daha yiiksektir, normal fertlerin
iireme sonrast maruz kaldiklar1 hastaliklara yakalanmazlar ve metabolizma enerjisinin gonad gelisimi
i¢in harcayacaklar1 kismini biiyiimeye sarf ederler (Kankaya, 1998; Vicdanli, 2007). Ornegin; Bye ve
Lincoln (1986) iki yasina ulasan diploid Oncorhynchus mykiss‘de biiyiimenin yavasladigini; triploid
bireylerin ise diploidlere nazaran daha biiyiik oldugunu belirtmislerdir.

Triploid organizmanin kisir olmast ve dogal popiilasyona kagmasiyla olusacak genetik etkinin
simirlanmasindan dolay1 ¢esitli uluslararast organizasyonlar (NASCO, FAO, ICES) tarafindan
yetistiricilikte ve baliklandirma ¢aligmalarinda kullanilmasi tavsiye edilmektedir (Aydin, 2008).
Ayrica Avrupa Birligi mevzuatina gore (90/220/CEE 23 Nisan 1990) triploid bireylerin, genetigi
degistirilmis organizma (GDO) olarak disiiniilmemesi triploid balik {iretimini olumlu ydnde
etkilemektedir (Piferrer ve ark., 2006).

Su iriinleri yetistiriciliginde triploid uygulamalar bir¢ok arastirici tarafindan ¢aligilmis, 6zellikle O.
mykiss’de biiyiime orani ve et kalitesi acisindan olumlu sonuglara ulagildig: belirtilmistir (Lincoln ve
Scott, 1984; Kim ver ark., 1988; Sheehan ve ark., 1999; Poontawee ve ark., 2007). Bu tiir olumlu
sonuglarla birlikte, triploid {iretimin uygulama maliyetinin diisiik olmasi, giinlimiizde ticari
isletmelerin bu konuya olan ilgisini daha da arttirmaktadir. Ancak, triploid teknolojisi ¢ok uzun
yillardir yapilmasina ragmen triploid baliklarin diploid baliklara gore saglik karakteristikleri, ¢evresel
strese tepkileri ve hastalik direngleri konusunda ¢ok az bilgi mevcuttur. Baz1 ¢aligmalarda triploid
baliklarin diploidlere oranla hastaliklara ve cevresel sartlara daha az direng gosterdikleri tespit
edilmistir. Ornegin triploid coho salmonlarmin (Oncorhynchus kisutch) vibriosis patojenine karsi
diploid baliklardan daha az direng gosterdikleri bildirilmistir (Jhingan ve ark., 2003). Ancak bu durum
patojen tiiriine gore degisim gosterebilmektedir. Chinook salmonlarinda (Oncorhynchus tshawytscha)
triploid bireylerin Renibacterium salmoninarum patojenine karsi diploid bireylere oranla daha az
direngli olduklar1 bulunurken Vibrio anguillarum patojenine karst diploid ve triploid bireylerin
yasama oranlart benzer bulunmustur. Triploid gokkusagi alabaligi {iretimi her ne kadar iireme
enerjisinin bilylimeye aktarilmasindan dolayr avantajli géziikse de yetistiricilik sartlarindan kaynakl
cesitli stres faktorlerine karst dayanikliliklar tartisma konusudur. Ornegin sicaklik stresine maruz
birakilan diploid ve triploid gokkusag: alabaliklarinin yasama orani ve biiylime performansi triploid
olanlarda dnemli derecede diisiis gostermistir (Ojolick ve ark., 1995). Asidik strese; asit yagmurlari,
asidik kirleticiler ve asidik pis sularla birlikte yetistiricilik sartlarinda artan stok yogunlugu ve besleme
sirasinda artan serbest CO2 salinimida neden olabilmektedir. Asidik sularin baliklarda DNA hasarina
ve oksidatif strese neden oldugu bilinmektedir (Mai ve ark., 2010). Bu nedenle gerek yetistiricilik
sartlarindan gerekse de cevresel etkilerden kaynaklanan asidik stresin diploid ve triploid baliklar
tizerindeki etkisinin bilinmesi 6nem arz etmektedir. Ancak asidik stresin diploid ve triploid gokkusag1
alabaliklarinin kan parametreleri iizerine etkileriyle ilgili bir galigmaya literatiirde rastlanilmamustir.

Bu ¢alismada asidik strese maruz birakilan diploid ve triploid gokkusagi alabaliklarinin hematolojik,
immunolojik ve serum biyokimyasal parametrelerindeki degisimler incelenmistir.

2. MATERYAL VE YONTEM

Materyal

Balik ve Triploidizasyon

Denemede kullanilan 2,5- 3 yas ve 2-3 kg agirligindaki O. mykiss anaglari Canakkale’nin Bayramig
ilcesindeki Evciler Tarimsal Kalkinma Kooperatifinden elde edilmistir. Uretim tesisine gelen kaynak
suyunun sicakligr 9+1 °C olarak Olgiilmiistir. Yumurta verimi ve sperm kalitesi yiiksek olan O.
mykiss disi ve erkek anaclar1 arasindan, sagim i¢in 2 adet disi, 6 adet erkek se¢ilmistir. Kuru yontem
ile gerceklestirilen dolleme isleminde, temiz plastik bir kap icerisine Once disilerin yumurtalari,
ardindan erkeklerin spermleri sagilmis ve yavasca karigtirtlmustir. Déllenmesi igin 5 dk. bekletilen
yumurtalar siire sonunda temiz su ile yikanarak; fazla spermden, dollenmemis yumurtalardan ve
yumurta kalintilarindan armdirilmig, 10 °C’lik suda 10 dk. bekletilerek su alip sismesi saglanmuistir.
Devaminda déllenmis yumurtalara daha once laboratuarlarimizda elde edilen optimumum triploidi
oranmnin elde edildigi 26°C de termostatli su 1siticist (Heidolph) yardimiyla 15 dakika 1s1 soku
uygulanmistir (Kenanoglu ve ark., 2012). Diploid baliklarda triploid baliklarla aymi anaglarin
yumurtalar1 ikiye bdliinerek ve bu yumurtalara 1s1 soku uygulanmayarak elde edilmistir.
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Is1 soku uygulanarak triploid yapilan ve triploid yapilmayan diploid yumurtalar Evciler Tarimsal
Kalkinma Kooperatifindeki kulucka dolaplarina yerlestirilmistir. Yavrular yem almaya basladiktan
sonra Canakkale Onsekiz Mart Universitesi, Deniz Bilimleri ve Teknolojisi Fakiiltesi, Canli
Kaynaklar Laboratuarinda yer alan kapali devre filtrasyon sistemine sahip 140 L hacmindeki 12 adet
fiberglas tanka yerlestirilmislerdir. Baliklar agirliklar1 yaklasik 25 g oluncaya kadar biiylitilmiistiir.
Biiyiime doneminde otomatik zamanlayicilar yardimiyla 12 saat aydinlik; 12 saat karanlik
fotoperiyodu uygulanmistir. Biiyiitiilen baliklar arasindan asidik stres denemesi i¢in rastgele 180 adet
balik (25,09+0,6) secilmistir.

Yontem

Asidik stres uygulamasi

Asidik strese maruz kalan ve kalmayan baliklarin denemeleri birbirinden bagimsiz ve hava tasi ile
havalandirmasi yapilan 12 adet 140 L hacmindeki fiberglas tanklarda 3 tekrarli (4 grup X 3 tekrar =12
tank, 15 balik/tank) olacak sekilde 4 giin siireyle yiiriitiilmiistiir. Deney siiresince baliklara yem
verilmemis ve giinliik olarak %15 su degisimi yapilmigtir. Deney prosediirii geregi (yari-statik)
filtrasyon yapilmadigindan stok miktar1 diisiik (~2,7 kg balik/ton) tutulmustur. Asidik strese maruz
kalan baliklarin su ortaminin pH degeri %10 luk siilfirik asit ile 5,2 olana kadar kademeli olarak
azaltilmistir. Su degisimleri yapilirken ilave edilecek suyun pH degeri dnceden 5,2 olacak sekilde
ayarlanmis ve deney tanklarina ilave edilmistir. Asidik strese maruz kalmayan baliklara pH degisimi
disinda ayni prosediirler uygulanmistir. Strese maruz kalmayan baliklarin ortalama pH degeri 7,8+0,2
ve tiim denemelerde suyun sicaklig1 15+1 °C ve oksijeni 7,9+2 mg/l olarak dl¢iilmiistiir. Olciimlerde
YSI 550 DO Oksijen metre, HANNA (HI 2221) masa isti pH metre ve dijital termometre
kullanilmistir. Deneme sonunda baliklarda agagidaki analizler yapilarak asidik su ortaminin triploid ve
diploid gokkusagi alabaligi yavrularinin hematolojik, immunolojik ve biyokimyasal kan parametreleri
lizerine etkileri arastirilmustir.

Baliklardan kan érneklerinin alinmasi

Baliklar, dogal bir iiriin olan ve yaygin olarak kullanilan karanfil yagi 20 mg/mL (Iversen ve ark.,
2003) ile bayiltilmiglardir. Kana mukoza karismamasi igin alkolle anal yiizgecin hemen arka kismi
iyice temizlendikten sonra en kisa siire icerisinde, 5 ml’lik plastik enjektorle kaudal venadan girilerek
baliga zarar vermeden, 500-600 uL kan alinmistir. Alinan kan 6rnekleri K3EDTA ve jelli serum
tiiplerine konularak hematolojik, immunolojik ve biyokimyasal analizleri yapilmistir.

Hematolojik analizler

Hematolojik analizlerden kirmizi kan hiicre sayisi (RBC), hematokrit oran1 (Hct), hemoglobin degeri
(Hb), ortalama eritrosit hacmi (MCV), eritrosit bagina diigen ortalama hemoglobin (MCH) ve eritrosit
basina diisen ortalama hemoglobin (MCHC) analizleri hemogram cihazi (Sinnowa marka HB 7021)
yardimiyla yapilmistir. Bu cihazin alabaliklar i¢in kalibrasyonu daha dnce laboratuarlarimizda maniiel
yontemler kullanilarak yapilmustir.

Biyokimyasal analizler

Biyokimyasal analizler i¢in alinan kan 5000 g devirde 10 dakika santrifiij edilip kan serumu
ayrildiktan sonra daha 6nce balik ¢aligmalarinda kullanilmis olan ticari kit (Bioanalytic) kullanilarak
spektrofotometrik olarak yapilmistir (Yilmaz ve Ergiin 2012). Denemede glikoz (GLI), albumin
(ALB), globulin (GLO), toplam protein (TPROT), trigliserit (TRI) ve kolesterol (KOL) biyokimyasal
parametreleri belirlenmistir.

immunolojik Analizler

NBT analizi

NBT analizi i¢in 100 pl kan 6rnegi NBT soliisyonu esliginde 30 dakika inkiibasyona birakilmistir.
Sonrasinda bu karisimdan 50 pl alinarak N,N-dimetil formamid bulunan tiipe ilave edilmistir.
Devaminda santrifiij edilen tiipler 1 ml’lik spektrofotometre kiivetinde 540 nm’de okunmustur. NBT
aktivitesi mg NBT formazan/ml olarak hesaplanmstir (Siwicki ve Anderson, 1993).

Lizozim aktivitesi

Lizozim aktivitesinin tespit edilmesi i¢in 25 pl serum 6rnegi iizerine 175 pl Micrococcus lysodeikticus
¢ozeltisi (%0,09 NaCl iceren 0,1 M fosfat/sitrat tampon c¢ozeltisi, pH 5,8) eklenerek 0,5. ve 4.5
dakikalarda 450 nm’ de spektrofotometrede okumalar yapilmustir. Standart olarak Lysozyme from
chicken egg white (L6876 Sigma) kullanilmistir. Analiz sonuglar1 pg/ml olarak hesaplanmistir (Ellis,
1990).
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Myeloperoksidaz aktivitesi

Myeloperoksidaz aktivitesi literatiirde bildirilen metotlarda bazi degisiklikler yapilarak analiz
edilmistir (Quade ve Roth 1997; Kumari ve Sahoo 2006). Analiz i¢in 10 pl serum 6rnegi 90 pl HBSS
(Hank's Balanced Salt Solution, Sigma H6648) soliisyonu ile seyreltilmistir. Devaminda bu karigima
3,3",5,5"-tetramethylbenzidine dihydrochloride ve hidrojen peroksit iceren soliisyon ilave edilerek
reaksiyon 2 dakika sonra 35 pl siilfirik asitle durdurulmus ve 450 nm’ de spektrofotometrede
okumalar yapilmistir.

Istatistiksel Analizler

Bu calismada deneme gruplarindan elde edilen kan parametre verileri arasindaki iligkilerin
degerlendirilmesi amaciyla Kruskal-Wallis ve Dunn's ¢oklu karsilastirma testi NCSS istatistik paket
programi kullanilarak yapilmistir.

3. ARASTIRMA BULGULARI VE TARTISMA

Hematolojik Bulgular

Calisma sonucunda elde edilen hematolojik analiz bulgular1 Cizelge 1. de gosterilmistir. Elde edilen
sonuglara bakildiginda RBC, Hct, Hb, MCV, MCH ve MCHC parametrelerinin deneme gruplari
arasinda istatistiksel agidan fark gostermedigi bulunmustur (P>0,05).

Cizelge 1. Asidik strese maruz birakilan ve birakilmayan diploid ve tiriploid gokkusagi
alabaliklarinda hematolojik degisimler

DENEME GRUPLARI
Stressiz Asidik Stresli
Diploid Triploid Diploid Triploid
6 3 3,25+0,20 3,15+0,10 3,04+0,02 2,97+0,11
RBC (x10° mm®)
6,20+0,10 5,22+0,15 6,24+0,11 5,84+0,33
Hb (g/dL)
37,10+1,16 34,4540,21 36,70+1,41 35,44+1,40
Hct (%)
114,1545,16 109,37+1,90 120,72+5,29 119,33+5,10
MCV (fL)
19,08+0,51 16,57+0,12 20,53+1,01 19,66+1,19
MCH (pg)
16,7140,90 15,15+0,95 17,00+0,99 16,48+0,87
MCHC (%)

n=9, ortalamaz+standart hata.

Kalkan baliklarinda (Psetta maxima) yapilan bir ¢alismada diploid ve triploid bireylerin hematolojik
parametrelerindeki degisim incelendiginde eritrosit miktarinin (RBC) triploid baliklarda daha diisiik
oldugu tespit edilmistir (Budifio ve ark., 2006; Benfey ve Biron 2000). Benzer olarak triploid
alabaliklarda RBC ve Hb miktarmin triploid baliklardan daha diisiik oldugu bildirilmistir (Dorafshan
ve ark., 2010). Ancak ¢alismamizda oldugu gibi triploid ve diploid alabaliklarin Hb degerlerinde bir
faklilik olmadigin:t bildiren ¢alismalarda mevcuttur (Han ve ark., 2007). Farkli bir ¢caligmada akut
stresin alabaliklar {izerindeki etkisi arastirilmis Hb ve Hct degerlerinin ¢alismamizda oldugu gibi
diploid ve triploid alabaliklarda benzer oldugu goriilmiistiir (Benfey ve Biron 2000). Caligmalarda
diploid ve triploid baliklarin hematolojik parametrelerinde elde edilen farkli sonuglarin, triploid balik
iiretim tekniklerinde kullanilan farkli yontemlerden kaynaklandig: diisiincesindeyiz.

Serum Biyokimya Bulgular:

Calisma sonucunda elde edilen biyokimyasal analiz bulgular1 Cizelge 2. de gosterilmistir. Serum
biyokimyasal parametrelerinden glikoz, total protein, albumin, globulin, trigliserit ve kolesterol
degerlerinin gruplar arasinda istatistiksel agidan fark gostermedigi bulunmustur (P>0,05).
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serum biyokimyasindaki degisimler

Kolesterol (mg/dL)

DENEME GRUPLARI
Stressiz Asidik Stresli

Diploid Triploid Diploid Triploid

Glikoz (mg/dL) 35,21+5,10 27,06+5,66 34,96+3,41 42,14+424

Total Protein (g/dL) 2,51+0,27 2,84+0,24 2,84+0,19 2,96+0,27
Albumin (g/dL) 0,48+0,05 0,54+0,06 0,52+0,04 0,61+0,04

Globulin (g/dL) 2,03+0,27 2,30+0,27 2,32+0,19 2,36+0,28
Trigliserit (mg/dL) 40,4344,14 37,45+4,85 26,79+3,32 29,06+4,04
107,20+10,93 72,166,41 68,00+8,03 85,10+10,39

n=9, ortalama+tstandart hata

Calismamizla benzer olarak Atlantic salmonlarinda (Salmo salar) serum protein miktarinin (Langston
ve ark., 2011) ve gokkusagi alabaliklarinda glikoz miktarimin (Benfey ve Biron 2000) diploid ve
triploid baliklarda benzer oldugu tespit edilmstir.

Immiinolojik Bulgular

Calisma sonucunda elde edilen immonolojik analizlerden NBT testi sonuglari Sekil 1. de
gosterilmistir. Asidik strese maruz birakilmayan diploid ve triploid baliklarin NBT testi sonuglari
arasinda istatistiksel acidan bir fark goriilmezken (P>0,05), asidik strese maruz kalan diploid
baliklarin NBT degerinin asidik strese maruz birakilmayan diploid ve triploid baliklarinkinden
istatistiksel olarak daha yiiksek oldugu bulunmustur (P<0,05). Ancak asidik strese maruz kalan
diploid ve triploid baliklarin NBT degerinin benzer oldugu gériilmektedir (P>0,05).

NBT

3,50 -
3,00 A
2,50 A
2,00 A
1,50 A
1,00 -
0,50 -

—

th o

Stressiz Diploid Stressiz Triploid Stresli diploid Stresli triploid

Deneme Gruplart

Sekil 1. Asidik strese maruz birakilan ve birakilmayan diploid ve tiriploid gokkusag: alabaliklarinin

NBT (mg NBT formazan/mL) degerlerindeki degisimler

Calisma sonucunda elde edilen immonolojik analizlerden lizozim testi sonuglart Sekil 2. de
gosterilmistir. Asidik strese maruz birakilmayan diploid ve triploid baliklarin lizozim testi sonuglari
arasinda istatistiksel agidan bir fark tespit edilmemistir (P>0,05). Ancak asidik strese maruz kalan
diploid baliklarin lizozim degerinin asidik strese maruz birakilmayan diploid ve triploid baliklarinki
ile asidik strese maruz birakilan triploid baliklarinkinden istatistiksel olarak daha yiiksek oldugu
bulunmustur (P<0,05).
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Deneme Gruplart
Sekil 2. Asidik strese maruz birakilan ve birakilmayan diploid ve tiriploid gokkusag: alabaliklarinin
lizozim (ng/mL) degerlerindeki degisimler

Calisma sonucunda elde edilen immonolojik analizlerden MPO testi sonuglari Sekil 3. de
gosterilmistir. Asidik strese maruz birakilmayan diploid ve triploid baliklarin MPO testi sonuglari
arasinda istatistiksel acidan bir fark tespit edilmemistir (P>0,05). Asidik strese maruz kalan diploid
baliklarin MPO degerinin asidik strese maruz birakilmayan diploid ve triploid baliklarinki ile asidik
strese maruz birakilan triploid baliklarinkinden istatistiksel olarak daha yiliksek oldugu tespit edilmistir
(P<0,05).
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Sekil 3. Asidik strese maruz birakilan ve birakilmayan diploid ve tiriploid gokkusag: alabaliklarinin
MPO (U/L) degerlerindeki degisimler

Calismamizda diploid ve triploid baliklarin immunolojik parametrelerine benzer olarak, kalkan
baliklarinda (Psetta maxima) yapilan bir calismada diploid ve triploid bireylerin immunolojik
parametreleri (lizozim, NBT miktar1, fagositik aktivite, complement) karsilastirilmis ve gruplar
arasinda istatistiksel agidan bir farklilik olmadigi bulunmustur (Budifio ve ark., 2006). Ancak farkli
bir ¢alismada triploid Atlantic salmon (S. salar) baliklarinin NBT (respiratory burst) aktivitesinin
diploidlere gore daha yiiksek oldugu bildirilmistir (Chalmers ve ark., 2016). Caligmalar arasindaki
farkliliklarin balik tiirdi, yetistiricilik sartlart ve/veya triploidizasyon islemlerinin farkliliklarindan
kaynaklandig diisiincesindeyiz.

Stres durumunda ise triploid ve diploid baliklarin bazi immunolojik parametrelerinde farkliliklar
oldugu rapor edilmistir. Ornegin deneysel olarak amoebik solunga¢ hastaligmma (Neoparamoeba
perurans) maruz birakilan triploid ve diploid Atlantic salmon (Salmo salar) baliklarinin immunolojik
parametrelerinden komplement ve anti-proteaz aktivitelerinin benzer, ancak lizozim aktivitesinin
hastalikl1 diploid baliklarda triploid baliklardan daha yiiksek oldugu bildirilmistir (Chalmers ve ark.,
2017). Strese maruz kalan triploid baliklarda lizozim ve/veya MPO aktivitelerinin diploidlere oranla
disiik olmasi sasirticidir. Bu durum stres altindaki diploid ve triploid baliklarin telafi
mekanizmalarinin farkli olmasi ile agiklanabilir.
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4. SONUC VE ONERILER

Sonug olarak bu ¢aligmada elde edilen bulgular 15181inda 151 soku ile triploid yapilan alabaliklarin
diploid alabaliklara gore hematolojik ve serum biyokimyasal parametrelerinde asidik stresin ve
triploidizasyonun bir etkisinin olmadigr bulunmustur. Ancak, analiz edilen immunolojik
parametrelerde asidik strese bagli nemli degisimler gozlemlenmistir. leriki ¢alismalarda asidik strese
karg1 triploid baliklarin meydana getirdigi telafi edici mekanizmalarin daha detayli (molekiiler
diizeyde) arastirilmasi gerektigi diisiincesindeyiz.
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Abstract: In this study, the first quality data on water quality of Eglence pond which is
located in Boyabat province of Sinop, was evaluated. The monitoring study was performed
monthly in three sampling sites between September 2015 and August 2016. A total of 21
physicochemical parameters and 7 heavy metal levels were evaluated on the seasonal, and
annual. Then, these values have been classified according to the WHO and Turkey’s Water
Quality Management Regulation criteria. The Egence Pond water is generally suitable for
aquatic organisms and irrigation. However, the high water temperatures detected during
the autumn season can pose a threat to living sensitive aquatic organisms. In this study,
water temperature, sulphite, nitrate and pH changes do not a very dangerous situation.

The sources of pollution threatening this Pond can be primarily the climate, and the
fertilizers used in agricultural activities around the Eglence pond.

Keywords: Water quality temporal variation, hierarchical cluster analysis (HCA)
Eglence Goleti’nin Su Kalitesi ve Kullanilabilirliginin Tespiti (Boyabat, Sinop)

Oz: Bu calismada, Sinop ilinin Boyabat ilgesinde bulunan Eglence Gélet’inin ilk su kalitesi
verileri degerlendirilmistir. Izleme calismasi, Eyliil 2015 ile Agustos 2016 tarihleri arasindaki
ii¢ Ornekleme istasyonunda aylik olarak gerceklestirilmistir. Toplam 21 fizikokimyasal
parametre ve 7 agir metal seviyeleri mevsimsel ve yillik olarak degerlendirilmistir. Sonra, bu
degerler WHO ve Tiirkiye’nin Su Kalitesi Yonetim Yonetmeligi (SWQMR) kriterlerine gore
smiflandirilmistir. Egence Golet’i genellikle akuatik organizmalar ve sulama suyu igin
uygundur. Ancak sonbahar mevsiminde tespit edilen yiiksek su sicakliklari, sicakliga karsi
hassas sucul organizmalar i¢in tehlike olusturabilir. Bu ¢alismada su sicakligy, siilfit, nitrat ve
pH degisiklikleri ¢ok tehlikeli bir durumda tespit edilmemistir. Ancak ani olarak degisen iklim
degisikligi nedeniyle gelecegi tahmin etmek zordur. Goélet'i tehdit eden kirlilik kaynaklari
oncelikle iklim ve Eglence goleti ¢evresinde yapilan tarim aktivitelerinde kullanilan giibreler
olabilir.

Anahtar Kelimeler: Su kalitesi zamansal degisim, hiyerarsik kiime analizi (HKA)

1. INTRODUCTION

All of the living creatures need water for sustaining their lives. The most important component of the
ecosystems, in which the creatures live, is the water. Even though water is, the most plenty compound
in nature, it is also the source that is used incorrectly and roughly (Ramesh and Gundala 2015).
Although % of the earth is covered with water, 97.4% of water is in the salty form in oceans and seas
and thus its use in anthropogenic activities is limited. Resting 2.6% of reserves is in fresh water form,
and 79% of them are in glaciers and 20% in underground water sources. Thus, as human beings, we
can use only 0.26% of the total water reserved on earth (Tokatli et al., 2014).

In many regions on earth, the population grows very rapidly; in parallel with this increase, the
negative factors such as pollution cause from industrial and technological activities, domestic and
industrial wastes, excessive use of fertilizers and pesticides used in order to increase the crop yield,
climate changes caused by global warming, pollutions originating from touristic activities, and
inability of raising environmental awareness lead the water sources to be degraded and decrease.
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The quality of surface waters is an inseparable element of the natural environment, and it nowadays is ﬂhnten
an important matter of concern. The changes in quality of surface waters might be anthropogenic ones
or they might originate from the changes in natural conditions. In general, while the oscillations are
the constant sources of pollution, the environmental changes might seasonally vary depending on the
level of precipitation (Thirupathaiah et al. 2012). Water quality is determined by using the physical,
chemical, and biological parameters. Polluted waters do not constitute a balanced ecosystem for
aquatic life (Akkan, 2017). Any organism in an ecosystem, which is suitable for aquatic organisms, is
in interaction with other stakeholders, and the water quality plays important role in this interaction
(Zeng and Rasmussen, 2005; Aydin Uncumusaoglu et al., 2016), because the high-quality water is a
key factor for protecting the organisms in aquatic life (Ouyang et al., 2006). The surface water sources
have significant importance for the total quality of water sources in any region, because there is a
direct interaction between underground waters, aquifer, and surface water (Ntengwe, 2006; Mutlu et
al., 2013).

In western Black Sea region, sewages of residential areas, chemical pesticides and fertilizers used in
agriculture, industrial wastes, and geothermal wastes constitute the pollution sources and gradually
decrease the quality of surface water in the basin (Anonymous, 2016). For this reason, the properties
of lakes and ponds fed by natural sources, meeting the irrigation water need of agricultural lands and
the water need of wild animals living within the state hunting area, as well as the water requirement
for aquaculture activities, should be well known and their ecological balance should be maintained. In
order to take the required measures and to determine the pollutants, it is necessary to periodically
analyze the physical, chemical, and heavy metal characteristics of the aquatic environments.

The present study was aimed to observe the seasonal changes, to determine the water quality
properties, to reveal the pollution sources, to evaluate the suitability level in terms of aquatic life, and
to classify the quality of water in accordance with WHO (Anonymous, 2014) and Surface Water
Quality Management Regulation’s (SWQMR, 2015) inland surface water classes criteria. In addition,
statistical methods have been used to make the interpretation of relations and interrelationships easier.
In accordance with this purpose, the use of different multivariate statistical techniques such as
Pearson’s correlation, hierarchical cluster analysis (HCA) and one-way ANOVA provide more
information related to ecological status and the water quality of this study area.

2. MATERIAL AND METHODS

Sample Location and Sampling

Eglence Pond is located within the borders of the Eglence village in Sinop city; it is 19 km away to
Boyabat and 109 km to Sinop. Precipitation, snow waters, and Eglence Stream feed the pond. The
climate of the district is generally warm and temperate. There is significant precipitation in Boyabat
province with average annual temperature of 12.9 C° an average annual rainfall of 620 mm. Its
neighbors, as well as irrigate the agricultural lands around the pond. There are Cyprinus carpio (carp)
and Silurus glanis (catfish) fishes in Eglence Pond. In this study, the sampling sites (three) were
determined considering the factors such as facilities, the hydrological status of the pond, distance to
the streams, and sampling points (Figure 1).
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Figure 1. Map of study area with sampling point locations (adapted from Google Earth)

The study was performed on September 2015 and August 2016, and samples were collected monthly
during 12 months. Samples were collected in 2.5 L plastic bottles. For the analysis of heavy metals,
water samples were collected in 1-liter pre-cleaned (with 50% HNO; and then thrice with deionized
water) polyethylene bottles and acidified with 10 ml concentrated HNO; per liter of water. The
collected samples were kept in ice bags while being transported to the laboratory and about 4°C until
being analyzed

Determination of Physico-Chemical Parameters
Among the physical parameters of water quality, water temperature, pH, dissolved oxygen, salinity,
and electrical conductivity were measured on-site using YSI 556 MPS model multi-meter.

Titration with sulfuric acid was used for total alkalinity, while titration with EDTA was used for total
hardness. The results are expressed in mg L™ CaCO3. Chemical oxygen demand, chloride, phosphate,
sulfate, sulfite, potassium, magnesium, calcium, nitrite, nitrate, and ammonium nitrogen were
measured using HACH DR 6000 Desktop Spectrophotometer in laboratory, while BOD was measured
using HACH LANGE BOD TRAK Il Manometric device (APHA, 2012; Clesceri, Greenberg,
Trussell, APHA, AWWA, & WPCF, 1989). Suspended solid matter (SS) analysis was performed by
filtering the water through Whatman membrane filters and then keeping the filter papers at 103 °C for
24 hours and calculating the weight difference (APHA, 2012; Anonymous, 1998 ).

Heavy metals in water (ferrous, lead, cadmium, zinc, nickel, copper were measured using ICP-MS
device in the laboratory. The creation of the calibration curve was made using the certified multi-
element standard. The samples were prepared in triplicate and analyzed as 10 readings in each parallel
ICP-MS device. The blind sample prepared with HNO; (1%) solution was taken 20 times and 3 times
of standard slope and LOD (detection limit) and 10 times LOQ (determination limit) were determined
(Sengiil, 2016).

Statistical Analysis

SPSS statistical package software was utilized for the statistical analysis of water analysis results. In
order to determine if there are significant differences between mean values by the sites, months and
seasonal, One-way ANOVA was employed and the level of significance was set to (0.01-0.05). The
significance of differences between the mean values was tested using Tukey’s multiple range tests. In
order to determine the relationship between the physicochemical parameters, Pearson's correlation
was used. Additionally, multivariate analysis of this data set was performed through hierarchical
cluster analysis (HCA) techniques (Shanthakumar, 2016; Liu et al., 2003). These were initially
standardized by z-scale transformation (Kannel et al., 2007; Ozdemir, 2016).

3. RESULT AND DISCUSSION
The water samples were taken monthly from three sites. The seasonal mean, standard deviation (SD),
range (Min.-Max.) and seasonal differences of water quality parameters are presented in Table 2.
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According to the analysis results, regardless of difference of seasons and sites, the annual mean values
of water quality parameters were found as dissolved oxygen (DO) (12.33+1.61 mg L™), salinity
(0.03+£0.02 %o), pH (7.96+1.35), water temperature (WT) (11.36+7.74 °C), electrical conductivity
(EC) (204.02+40.26 uS cm™), suspended solid content (SS) ( 2.14+1.13 mg L™), chemical oxygen
demand (COD) (1.48+0.58 mg L), biological oxygen demand (BODs) ( 0.64+0.34 mg L), chloride
(CI) (4.34+1.14 mg L), phosphate (PO,¥)(0.102+0.121 mg L™), sulfate (S0,%) (51.72+9.64 mg L),
sulfite (SO5%) (1.33+0.53 mg L™), sodium (Na*) (47.36+12.72 mg L™), potassium (K*) (6.24+3.27 mg
LY, total hardness (TH) (194.60+21.32 mg L™), total alkalinity (TA) (208.58+51.74 mg L),
magnesium (Mg®) (28.86+10.91 mg L™), calcium (Ca®*) (39.75+15.09 mg L™), nitrite (NO,
)(0.002+0.002 mg L), nitrate (NO3) (3.68+3.09 mg L™), ammonium (NH,") (0+£0.0002 mg L),
ferrous (Fe?*) (0.0009+0.0011 mg L), lead (Pb*) ( 0.61+£0.42 ug L™), copper (Cu?") (5.75+3.65 ug
LY, cadmium (Cd**) (0.12+0.06 pg L), mercury (Hg*") (0.0028+0.003 pg L™), nickel (Ni®")
(2.31£1.12 pg L™ and zinc (Zn?*) (9.64+6.49 pg L™).

In this study, statistically significant difference was found between the mean values of seasonal
(P>0.05) but not between sites (Table 2).

The dissolved oxygen (DO) concentration refers to the degree of water contamination, the
concentration of organic matter in the water, and the degree to which water can self-clean (Unlii et al.,
2008). The DO level of Eglence pond ranged between 9.78 and 14.51 mg L™. The lowest DO level
was observed in Site 1 in September, while the highest level was found in Site 2 in May. For aquatic
life, the DO level of inland waters must be not lower than 5 mg L™ (SWQMR, 2015). According to
the obtained results, it was concluded that this pond is suitable for aquatic life. This pond’s DO range
is Class | (> 8 mg L™) according to the inland water classification criteria of (SWQMR, 2015).

The salinity is expressed as the total amount of salt dissolved in water, originates from chloride,
mainly from sodium chloride (Cirik and Gokpinar 1993). It is not desirable to have salt in high
concentrations in irrigation waters because it accelerates the desolation. The salinity rate is increased
by the mixing of the water from the natural and artificial fertilizers used in the agricultural areas
around lake and pond, the municipal wastewater and the salt from the geological structure of the river
bed. The Eglence Pond’s salinity level changed between 0.010 and 0.080 ppt. The lowest level of
salinity was observed in all sites in the first four months of the year, while the highest level was found
in site 1 in October. In order that this pond’s salinity is low as expected from the fresh waters, it is
suitable for aquatic life.

The pH an indicator of water acidity is an important factor affecting living life. The pH of a lake's
flora water is very influenced (Tas, 2006).The pH level of Eglence pond ranges from 7.91 to 8.70. The
lowest pH was observed in Site 2 in February, while the highest level was found in Site 1 in
September. Because of the mildly alkali character of this pond, no pollution was observed since the
pH level of pond varies between 6 and 9 (Tanyolag, 2009). The pH range of this pond is in class III
and it is above the WHO limit values (SWQMR, 2015; Anonymous. 2014). It has been determined
that the maximum pH value of the Germectepe Dam Lake is more basic than this pond (Atea et al.,
2017). When pH indicating the acidity of water is analyzed using Pearson’s correlation test (Table 3);
with which pH is in positive significant relationship at P<0.01, are WT (r=0.453), SS (r=0.492 ),
BODs (r=0.495), chloride (r=0.525) ( Table 3).

The temperature affects biological, chemical and physical activities in the water (Atici, 2004). For
some living things, the vital importance of water temperature is available for reproduction and
nutrition. With temperature, metabolic rate and respiration rate of the organisms in the environment
increase, so that oxygen consumption increases. Phytoplanktonic organisms multiply because of the
increase in temperature and warm-up time with spring months, and the conversion of nutrients that
break down after bacterial activity into inorganic matter. The development slows down at the end of
the summer months when the right nutrients are consumed. Some species can even survive (Reynolds,
1993).The WT varied between 2.28 and 28.08 C° in this pond. The lowest temperature level was
observed in Site 2 in February, while the highest level was observed in Site 1 in September. In
conclusion, it was found that this pond is suitable for aquatic life and there is no seasonal threat.
Moreover, according to the inland water quality criteria of SWQMR, the pond was determined to be
Class I-III ((<25- <30 C°). The water temperature is a positive significant relationship with EC
(r=0.883), SS (r=0.800), COD (r=0.886) and BODs (r=0.881), TH (r=0.898) and magnesium
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(r=0.795). Moreover, at the same level of significance, it was found to have a negative relationship ﬂhnten
with DO (P<0.01) (Table 3).

The electrical conductivity is a measure of the total dissolved solids in the water and varies depending
on the geological structure and amount of precipitation (Temponeras et al., 2000). The EC value of
Eglence pond changed between 138.72 and 278.06 pS cm™. The lowest EC level was observed in
March at Site 3, while the highest level was found in Site 1 in October (Table 2).

According to the classification criteria of SWQMR, the pond is suitable in terms of EC and is Class |
(suitable for the use for recreational purposes including those involving personal contact such as
swimming and for animal husbandry and agricultural purposes) (< 400 uS cm™) (SWQMR, 2015). It
is also the maximum value is much lower than the WHO limit (Table 2) (Anonymous, 2014).
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Table 2. The mean, standard deviation (SD), range (Min.-Max.) and seasonal differences of water Uﬂ lintert

: . WHO  SWQMR
Winter Spring Summer Autumn limits (Class)
b b a a
DO (mg Lt 13.63+0.72 13.45:0.23 11.68+1.55 10.55+0.98 |
(mg L) 12.82-14.51 13.24-13.78 9.89-13.50 9.78-11.88
a a b c
o 0.02+0.01 0.02+0.01 0.037+0.012 0.060£0.012
Salinity(%
alinity (%) 0.01-0.04 0.01-0.04 0.02-0.06 0.04-0.08
oH 8.2440.30° 8.3940.04" 8.5240.07" 8.354026" 65.85 "
7.91-8.70 8.33-8.45 8.42-8.60 8.02-8.63 >
WT €C) 3.140.95" 7.8242.70° 15.844335 18.6248.38" "
2.28-4.48 4.48-10.88 11.38-19.18 8.58-28.08
EC (uS cm)! 180.402416.01°  162.20+17.32" 2349942667 2384982854  1e000 |
163.92-201.12 138.72-180.02 198.12-262.22  208.06-278.06
ss (mg L) 1154111 12720.40° 2.898+0.482" 3.2440.19"
0.38-2.66 0.72-1.68 2.220-3.300 2.96-3.48
copmgLy  0.96£041° 1172017 1.94+0.16" 1.86£0.67" 100 |
0.40-1.38 0.98-1.40 1.72-2.12 1.18-2.74 '
BOD, (mgLY)  0219+0.10° 0.50£0.25" 0.90+0.06" 0.94+0.10° |
5 0.10-0.36 0.14-0.76 0.82-1.0 0.80-1.06
a a b b
S 3.49+1.59 3.662:0.667 5.040+0.078 5.16:0.09 2500 |
Cl (mg L) 2.34.5.64 2.780-4.340 4.94-5.16 5.02-5.28 '
PO "(mg L) 0.09+0.14" 0.02+0.03" 0.082:0.032°  02120.15" Ll
4 0.0-0.30 0.002-0.086 0.052-0.156 0.038-0.38
SO (mgL?) 4448589 48.96:2.11° 65.39+5.19° 48.0346.89° 250.0
4 36.58-49.12 46.08-52.52 58.58-70.14 40.66-56.62 '
2 a b b a
50 Z(mg L* 1.14+0.26 1.71£0.32 1.676£0.155 0.80::0.63 "
. (ML) 0.76-1.36 1.34-2.18 1.46-1.88 0.01-1.46
a b b a
N . 39.05+1.17 55.26+11.24 58218413263 36.92+0.84 2000
Na"(MgL")  37562.40.40 42.28-68.40 42.28-73.28 35.82-38.06 '
a
b 5.27+1.06 6.98+1.7930 8.996+5.008°  3.72:0.062 120
K™ (mg L) 3.90-6.44 5.64-9.44 5.300-16.080 3.62-3.80 '
TH CaCO; (Mg  169.18+3.25" 187.53£9.27° 218.51+3.93° 203.16£19.16"
LY 1640217364 1774820054 213.30-22354  180.12-226.580
TA (CaCO; mg 174.45i3.55a 226.71+96.89° 223.69+4.34% 209.45+18.79% 200.0
L) 16948-17906  182.56-483.88 217.48-229.76  187.24-231.9 :
a a b b
24 4 19.56+9.35 19.66+3.74 39.07+5.09 37.13+2.54
Mg™ (mgL") 53104 16.58-24.70 32.76-44.96 34.04-40.06 50
a b c b
N R 23.4849.52 39.50+12.60 54.98:13.43 41.024+2.364
Cam(mgl?)  eca6o6 26.44-55.34 435-72.98 38.28-43.98 300.0
] B 0+0° 0.002+0.001° 0.00420.002° 0.001+0.0®
NO; (mgL™) 5 0-0.003 0.002-0.006 0.001-0.002 '
a bc c ab
] R | 322151 4.60£2.19 6.30+4.21 2.4820.64
NOs (mgL™)  oe33s 2.12-7.34 2.10-11.72 1.94-3.36 500 -1
R . 0.0+.0002° 0.0+.0001° 0.0+0.003" 0.0£0.001°
NHS(MIL)  50-0.0006 0.0001-0.0004 0.0001-0.0008 _0.0001-0.0004 8.0 !
Fe* (mg L) 0.0002+0.0004*  0.00022£0.0004°  0.0010+0.00° 00022£0.0015" . |
9 0.0-0.0010 0.0-0.001 0.0010-0.0010  0.0010-0.0050 :
. 0.40.122° 0.880.37° 0.800+.612% 0.367+0.150°
Pb™ (ng L") 0.20-0.60 0.5-15 0.20-1.70 0.20-0.60 10.0 '
2 1 2.23+1.70° 6.56£3.09" 8.78+4.06° 5.4442.07%®
Cu™ (g L) 0-4.0 3.0-11.0 4.0-15.00 3.0-8.0 200 !
Cd* (ug L 0.089+0.033? 0.10£7.57%® 0.16:+0.09" 0.12+0.04%® |
(g L) 0-0.10 0.10-0.10 0.10-0.30 0.10-0.20
H™ (g LY 0.0006+.0.005  0.0016+0.002° 0.00620.003" 0.00320.002° |
9" (ng 0.0-0.0010 0-0.004 0.002-0.010 0.001-0.006
NI (ug L) 1671 41° 2.0+0.00° 21120337 3.44=1.13° |
ne 0-4.0 2.0-2.0 2.0-3.0 2.0-5.0
2 1 3.67+1.118 8.89+5.56% 16.0+6.14° 10.0+5.32™
Zn” (ugL7) 3.0-6.0 3.0-16.0 8.0-24.0 40170 10.0 !
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Table 3. Pearson correlation matrix among the variables ﬂllnten
_ 3- 2- 2- + + " " B ~ ¥
DO Sa. pH WT EC  SS cop BOD, ci PO, SO, SO, Na K TH TA Mg~ ca’ NO, NO, NH,
DO 1

Sal. .ogs5 1
PH 0465 0370 1
WT o865 0781 0453 1L

EC 0881 0794 0364 0883 1

SS 0848 0856 0492 0.800 0.890 1

COD _0gs3 0549 0191 (ggs 0767 0546 L

BODs 0755 0812 0495 0881 0820 0876 0744 1

Cl -0627 0726 0525 0609 0722 0932 0304 o785 1

Pof' -0279 ue1 053 0005 0251 (547" -0273 0252 (54 1

so,” 0175 0026 0231 (464 0379 0221 0680 0445 0134 o438 1

*x

so,” 0386 -0.493 0089 -0.062 -0.167 -0.286 0.183 -0.034 -0227 594 0551 1
Na® 0370 0241 0279 0010 -0.132 -0.039 0.092 0234 0157 -0265 570" 0653 1
K 0451 0315 0102 -0.123 -0.227 -0.209 0.070 0058 -0.034 -0309 (583 0523 0842 1

* * * *

TH 0663 0581 0437 0898 0773 0679 0911 0864 0527 0171 o756 0232 35 0238 1

TA -0.179 0.060 0.227 0.228 0.052 0.084 0.241 0.133 -0.009 -0.168 0.246 0.098 0.077 0.063 0280 1

* * *

2+

Mg~ 0789 0774 0434 0795 0894 0968 0611 0861 0891 0464 0381 0199 0072 -0096 753" 0125 1

ca” 0213 0368 0482 0500 0401 0560 0423 0722 0684 0137 o570 0270 (753" 0647 0693 0140 o615 1

NO, -0035 0121 35 0321 0224 0288 0429 0483 0352 0080 0734 0396 0758 0788 0642 0231 0426 0850 !

NO, 0222 -0022 (355 0093 -0007 0187 0091 (375 0414 0049 0505 0435 0909 0844 0374 0071 0259 0gos 0830 1

NH ' 0168 0019 0206 -0.101 0.002 0185 -0.169 0.107 (413 0341 0115 0077 (13 o505 0022 -0068 0197 (524 0498 0.621 1
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The amount of suspended solids in the water is affected by the density of phytoplankton and flood ﬂ lintert
waters reaching the pond. Excessive increase in the amount of SS results in damage to gill sensitive

tissues in fish, resulting in the death of juvenile and eggs. The level of suspended solid matters (SS)

ranges from 0.38 to 3.48 mg L™. The lowest SS level was observed in Site 3 in January and February,

while the highest level was found in Site 1 in September.

The chemical oxygen demand (COD) is the amount of oxygen required to chemically oxidize water-
soluble oxidizers. One of the most important parameters used in determining the degree of pollution
of domestic and industrial wastewater is chemical oxygen demand. For this reason, COD is the most
used parameter in water pollution detection studies. This pond’s chemical oxygen demand (COD)
varied between 0.40 and 2.74 mg L™. The lowest COD level was observed in Site 3 in December,
while the highest level was found in Site 1 in September (Table 2). The pond was found to be Class |
(<10, <25 mg L) in terms of COD (Anonymous, 2014; SWQMR, 2015). In the water, the indicator
of the amount of organic matter is the biological oxygen demand (BODg), changed between 0.10 and
1.06 mg L™ in this pond. The lowest BODs level was observed in Site 3 in January, while the highest
level was found in Site 1 in September. According to the inland water quality criteria of SWQMR, the
pond was found to be Class | (<4 mg L™) in terms of BODs (SWQMR, 2015).

The concentration of chloride ion in all natural waters is generally low. The values of chlorine
concentration are directly related to drinking and industrial water quality and irrigation water quality
(Unlii et al., 2008). The Eglence pond’s chloride value ranges from 2.31 to 5.640 mg L™ The lowest
chloride concentration was determined in Site 3 in February, while the highest one was observed in
Site 1 in December. Moreover, at the same level of significance, it was found to have a negative
relationship with DO. According to the classifications criteria of SWQMR and WHO, is Class I (< 10
mg L") (SWQMR, 2015).

The phosphate, one of the nutritive minerals that affect the productivity of natural waters, varied
between 0.002 and 0.3840 mg L™. The lowest phosphate concentration was observed in Site 1 in
January, while the highest level was found in the same site in November. In autumn and the spring the
amount of phosphate was found in the higher than other seasons, and the seasonal differences are
indicated in Table 2. According to the inland water quality criteria of SWQMR, the pond was found to
be Class I-111 (<0.03 - <0.65 mg L) in terms of phosphate (SWQMR, 2015). A significant positive
correlation was observed between phosphate values to are ammonium (r=0.341) and magnesium
(r=0.464). Moreover, at the same level of significance, it was found to have a negative relationship
with DO (P<0.01), (Table 3). In Kiigiiksu Pond, the amount of phosphate is above these limits (Mutlu
and Aydin Uncumusaoglu, 2017).

The sulphate, which is the natural anion of the water, is used in natural waters, it must be found.
Sufficiency of sulphate in the environment, inhibition of phytoplankton growth, and slow growth of
plants. The Eglence pond’s sulfate concentration changed between 36.58 and 70.14 mg L™. The
lowest sulfate concentration was observed in Site 3 in December, while the highest level was found in
Site 3 in June. The acceptable limit for aquatic organisms is 90 mg L™ (Kurnaz et al. 2016). The
highest SO, value is much lower than the Alpsari Pond (Mutlu and Aydin Uncumusaoglu, 2017). The
sulfite concentration ranges from 0.100 to 2.18 mg L. The lowest sulfite concentration was observed
in all sites in October, while the highest level was found in Site 1 in April. The amount of sulfide
above the limit was detected in the spring (Table 2). In conclusion, it was found that this pond is
suitable for aquatic life. According to the inland water quality criteria of SWQMR, the pond was
found to be Class 111 (<10 mg L™ in terms of sulfite (SWQMR, 2015). The parameters, with which
sulfide has a positive significant relationship with sodium (r=0.653), potassium (r=0.523), nitrite
(r=0.608) and nitrate (r=0.516) and negative significant relationship with salinity (r=- 0.493), and
phosphate (-r=0.594) (P<0.01) (Table 3).This Pond’s sodium concentration varied between 35.82 and
73.28 mg L. The lowest sodium concentration was determined in Site 3 in October, while the highest
level was found in Site 1 in June. This range of sodium is much lower WHO ‘s limit ( Table 2) (
Anonymous, 2014).

The potassium is one of the inorganic salts that give an aqua flavor. In the water environment, the
potassium mineral in the form of K,SO, is a nutrient element that plays a role in the development of
plant organisms. It accelerates the development of plankton. Too much potassium salts are toxic to
fish (Ozdemir, 1994). In this study, potassium concentration ranged from 3.62 to 16.08 mg L™. The
lowest potassium concentration was observed in Site 3 in October, while the highest level was found
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in Site 1 in June. The maximum value of potassium in this pond obtained is above the WHO’s limit
(Table 2) (Anonymous, 2014). The high levels of potassium can be explained by the use of potassium
fertilizers in agricultural areas.

The Hardness, one of the important characteristics of waters, varies according to the geological
structures where they are located, is mainly due to calcium and magnesium bicarbonate ions, calcium
and magnesium chloride, calcium and magnesium nitrate, and also iron, aluminum and strontium ions
in small amounts (Giiler and Cobanoglu, 1997). The Eglence pond’s TH changed between 164.02 and
226.58 mg L. The lowest TH was observed in Site 2 in December, while the highest level was found
in Site 1 in September. This pond’s TH's level is “Mildly Hard Water” ( 150-250 mg CaCO3 L™)
such as Maruf dam (Egemen and Sunlu, 1999; Mutlu and Kutlu, 2017).The total alkalinity (TA)
ranged from 169.48 to 483.88 mg L 'in the Eglence Pond. The lowest TA was observed in Site 2 in
December, while the highest level was found in Site 3 in March. The maximum value of TA is above
WHO's limit (Table 2) (Anonymous, 2014). A significant positive correlation was observed between
TA values to DO (- r=0.179) and chloride (-r=0.009) (P<0.01) (Table 3).

The magnesium ion (Mg*?) is one of the ions that brings the hardness of the water. Since Mg** are
present in the chlorophyll in composition, it is vital for chlorophyll plants. Magnesium ions regulate
phosphorus metabolism in algae, fungi, and bacteria. The low Mg* ? ratio in the lake affects the
phytoplankton productivity of the lake considerably, resulting in the lake becoming oligotrophic
(Egemen, 2006). The magnesium concentration ranged from 11.88 to 44.96 mg L™ in this pond. The
lowest magnesium concentration was observed in Site 2 in January, while the highest level was found
in Site 1 in July. The maximum value of magnesium is much lower than the WHO’s limit (Table 2)
(Anonymous, 2014). The maximum amount of calcium in the Delice lake (Sivas) was found to be
higher than in this Eglence pond (Mutlu et al., 2015).

It is known that nutrient salts are important in the physiological activities of all organisms. The lack of
anyone has an adverse effect on the development of the organism. The calcium (Ca*?) ion is at the
head of minerals that form food salts, is one of the most abundant elements in natural waters. It is
important for algae and high plants (Egemen and Sunlu, 1999). The study’s calcium concentration
varied between 15.86 and 72.86 mg L. The lowest magnesium concentration was observed in Site 2
in January, while the highest level was found in Site 1 in June. The maximum value of calcium is
lower than the WHO’s limit (Table 2) (Anonymous, 2014). The maximum calcium and magnesium
value in this pond is much lower than the Derbent Dam Lake (Tas, 2006).

Nitrogenous compounds most commonly found in natural water as nitrite, nitrate, ammonium and
organic nitrogen (Tas, 2011). These compounds can be measured to determine the quality of the
water. These nitrogenous sources may be atmospheric nitrogen carried by the rainwater of the source
of the nitrogenous substances, nitrate salts found in the soil structure, as well as compounds which are
washed away from the soil during agricultural activities and mixed into domestic and industrial
wastewater. The nitrite concentration in this pond changed between 0.001 and 0.0064 mg L™. The
lowest concentration of nitrite was found in all sites in December, January, February, while the
highest level was determined in Site 1 in June. In conclusion, it was found that this pond is suitable for
aquatic life. In conclusion, it was found that this pond is suitable for aquatic life. Moreover, according
to the inland water quality criteria of SWQMR, this pond was found to be Class I (< 0.01 mg L™ ‘in
terms of nitrite (SWQMR, 2015). The maximum nitrite value in this pond is much lower than the
Yayladagi Pond (Mutlu and Tepe, 2014). Another nitrogen form; the nitrate concentration ranged
from 0.26 to 11.72 mg L. The lowest concentration of nitrate was found in Site 2 in February, while
the highest level was determined in Site 1 in June. In conclusion, according to the inland water quality
criteria of SWQMR, the pond was found to be Class I-11l (<5, <20 mg L™) in terms of nitrate
(SWQMR, 2015), however, this maximum value is lower than the WHO’s limit. The maximum
nitrate value in this pond is higher than the Cigdem Pond (Kurnaz et al., 2016). The ammonium ion
varied between 0 and 0.008 mg L™. The lowest concentration of ammonium was determined in Sites 2
and 3 in February, while the highest level was determined in Site 1 in June. According to the inland
water quality criteria of SWQMR, the pond was found to be Class | (<0.2 mg L™) in terms of
ammonium (SWQMR, 2015), however, this maximum value is much lower than the WHO’s limit.

The ferrous plays an important role in the development of many organisms, especially algae, which
acts as a catalyst for the synthesis, is important in enzymatic reactions as well as in the respiratory
metabolism of animal organisms, if not involved in the chlorophyll structure. The ferrous level of
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Eglence pond changed between 0 and 0.005 pug L™ The lowest concentration of ammonium was ﬂhnten
found in all sites in the first five months while the highest level was determined in Site 1 in October.

According to the inland water quality criteria of SWQMR, the pond was determined to be Class I

(<300 pg L™ in terms of ferrous. (SWQMR, 2015).

Table 4. Pearson correlation matrix among the heavy metal variables

2+ 2+ 2+ 2+ 2+ 2+ 2+
Fe Pb Cu Cd Hg Ni Zn

2+
Fe 1
pp. -0.058 1

CU2+ 0244 0810** 1
cd” o383 0261 0021 1

0892 0079 1

*

Hy 0354  0.655

Ni©© 0586 0038 g3s1" 0145 341 1
zn’ 0280 717" 0937 0009 (o517 0358 1

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

The lead level of Eglence pond ranged between 0.200-1.700 ug L™. The lowest concentration of lead
was found in all Sites in January, while the highest level was determined in Site 1 in June. There is a
positive significant correlation between lead values to copper (r=0.810) mercury (r=0.655) and zinc
(r=0.717) and negative significant relationship with cadmium (-r=0.261) (P<0.01 and P<0.05) (Table
4). According to the inland water quality criteria of SWQMR, the pond was determined to be Class |
(10 pg L") in terms of lead. (SWQMR, 2015). This pond’s cupper level varied between 0 and 15.00
pg L™, The lowest level of cupper was determined in Sites 2 and 3 in February, while the highest level
was determined in Site 1 in June. According to the inland water quality criteria of SWQMR, the pond
was found to be Class I (<20 pg LY in terms of cupper. (SWQMR, 2015) such as Kiiciiksu Pond
(Mutlu and Aydin Uncumusaoglu, 2017).

The cadmium level of Eglence pond changed between 0 and 0.30 pg L™. The lowest level of Cd was
determined in Site 3 in February, while the highest level was found in Site 2 in August. According to
the inland water quality criteria of SWQMR, the pond was found to be Class I (<2 pg L™) in terms of
cadmium (SWQMR, 2015).The mercury of Eglence pond ranged from 0.0 to 0.010 pg L™. The lowest
Hg level was observed in all sites in the first three months, while the highest level was observed in
Site 1 and 2 in June. According to the inland water quality criteria of SWQMR, the pond was found to
be Class I (0.1 pg L) in terms of mercury (SWQMR, 2015), such as Brook Kurugay (Mutlu and
Aydm Uncumusaoglu, 2016).

The nickel level of the pond varied between 0 and 5.00 ug L™ The lowest level of cupper was
observed in all sites in November, while the highest level was observed in sites 1and 2 in February.
According to the inland water quality criteria of SWQMR, the pond was determined to be Class I (<20
pg L) in terms of nickel (SWQMR, 2015), such as Alpsar1 pond (Mutlu and Aydin Uncumusaoglu,
2017). The zinc level of Eglence pond changed between 3.00-24.00 pg L™. The lowest level of zinc
was observed in all Sites in January, February and March, while the highest level was observed in Site
1 in June. According to the inland water quality criteria of SWQMR, the pond was found to be Class |
(<200 pg L™ in terms of zinc (SWQMR, 2015), such as Cigdem Pond (Kurnaz et al., 2016).

Based on the seasonal mean values and sites’s mean values determined 28 parameters by using water
samples taken from three sites on Eglence pond between 2015 and 2016, the HCA analysis was
performed. According to the HCA analysis results; it was determined that Sites 2 and 3 have similar
characteristics in terms of pollution load, so their pollutant sources are similar. The water entry into
the pond for Site 1 (Figure 1 and 2).
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Figure 2. Dendogram (using Ward Method) shows clusters of variables (St.: Site)

According to the results of HCA analysis based on seasonal mean values, the seasonal differences
clustered as seen in Figure 3. Between two main clusters, the cluster dominated by winter season
draws attention. The second cluster consists of summer and autumn seasons. It is seen that the
similarity rates of average values of summer and autumn seasons are more than those of other seasons.
It is seen that the average of winter and autumn months is more similar to that of other seasons. These
results are similar to the Anova test results (Table 2). (Aydin Uncumusaoglu and Akkan, 2017,
Shrestha and Kazama, 2007; Mavukkandy et al., 2014; Kazi et al., 2009).

Case O 5 10 15 20 25
Label
s |
SM
A — 1
Figure 3. Dendogram (using Ward Method) shows clusters of variables (A: Autumn, Sm:Summer,
Sp:Spring and W:Winter

4. CONCLUSION

As a result of these analyses, it was found that in Eglence Pond hosting aquatic animals and being
suitable for aquatic life and irrigation. It can be evaluated for ecotourism and recreational purposes.
This pond’s TH*s level is mildly hard and mildly alkali Water. In this study, the dissolved oxygen
level in this pond is high in all seasons. Changes in water temperature, phosphate, nitrate, sulphide,
pH and potassium make a dangerous situation. The highest water temperature was found in autumn
not summer. The maximum value determined may be dangerous for sensitive aquatic organisms with
low-temperature tolerance. When Pearson correlations predict the expected changes in parameters in
the case of changing the water temperature, a significant change in pH is expected whereas this
change in phosphate is very small. The sulfide and the potassium are negative, and vice versa. For the
future, it is very important to maintain ecological balance in order to maintain water quality and to
water nearby agricultural land. As a result of the uncontrolled use of fertilizers in agricultural
activities, it is considered that there are limit increases in nitrate, phosphorus, potassium and sulphite
amounts together with season factors.

There was no significant difference between the stations. The results of ANOVA on seasonal mean
values are similar with the results of HCA analysis. The water quality of the Eglence Pond has been
determined Classes 11 (polluted water) according to SWQMR. The heavy metal of the pond's class is
high clean water. In the future, agricultural activities around the pond can more affect the trophic
structure of this Pond. We think that this study, which has reached the first information about the
water quality of the Eglence Pond, will also be a source for further studies.

In the future, more monitoring, modeling, and control should be provided for pollutants originating
from non-point sources that are eventually turned into agricultural activities.
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Oz: Giiriiltii kirliligi kentlerdeki 6nemli ¢evre sorunlarindan birisi haline gelmistir. Ozellikle
ara¢ sayisiin artmasi ile beraber giiriiltii kirliligi de artmaktadir. Insanlarin kentin rahatsiz
edici ortamindan kagarak sigindiklar1 kent parklar1 da maalesef giiriiltii kirliliginin baskisi
altindadir. Ozellikle kent merkezlerinde bulunan parklar daha biiyiik baski altindadir. Calima
ile Erzurum kenti merkezinde bulunan Yiiziincliyil Parki’ndaki giiriilti diizeyi belirlenmeye
calistlmigtir. Parkta sabah, 6gle ve aksam yapilan Ol¢iimler sonucunda; giiriilti kirliliginin
ortalama olarak 66,62 dB(A)’ya aksam vaktinde ise 68,75’ya ulastigi belirlenmistir. Bu
degerlerin Giiriiltii Kontrol Yonetmeligi’nce izin verilen simir degerlerini 25 dB(A)’dan daha
fazla astig1 tespit edilmistir. Ozellikle Parkin 5. Olgiim yerinde aksam vaktinde giiriiltii
diizeyinin 73,63 dB(A)’ya kadar ¢iktig1 belirlenmistir. Istatistiki olarak ta (p<0.01) sabah, 6gle
ve aksam giiriiltii degerleri arasindaki fark 6nemsiz bulunmustur. Ayrica ¢alismada, parktaki
giiriiltdi kirliliginin azaltilmasina yonelik bazi ¢6ziim Onerileri verilmistir.

Anahtar Kelimeler: Giirilti kirliligi, Yiiziinciiy1l Parki, 6nlem, bitki, Erzurum

Present Situation Analysis of Noise Pollution in City Parks of Erzurum in the
Sample of Yiiziinciiyll Park

Abstract: Noise pollution has turned out to be one of the most important environmental
matters in urban areas. Depending especially on the increase in the number of motor vehicles
severity of noise pollution also increases. City parks, where people shelter going away from
uncomfortable urban environment are under the pressure of noise pollution, which is larger in
city parks established in especially city centres. This study is aimed to determine noise levels in
a city park established in Erzurum city centre, Yiizlinciiy1l Park. It was found in the study that
mean noise level was 66.62 dB(A) and 68.75dB(A) in the morning and evening, respectively.
These values were determined to exceed 25 dB(A) allowable limit values in Noise Control
Regulation. At especially measurement point 5 in the park, noise level in the evening reached
up 73.63 dB(A). Differences between noise values were found to be statistically insignificant
(p<0.01) in the morning, at noon and in the evening. In addition, some solution proposals are
presented in the study to reduce noise levels in the park.

Keywords: Noise pollution, Yiiziinctiy1l Park, barrier, plant, Erzurum

1. GIRIS

Giiriilti kirliligi giiniimiizde kentler igin giderek artan bir ¢evre sorunu olarak karsimiza ¢ikmaktadir.
Arag sayisindaki hizh artig giriiltii diizeyinde de hizli artisa neden olmaktadir. Eskiden konut
yerlesimlerinin ana ulasgim arterlerine veya ana caddelere yakin olmasi miilkiin degerinde bir artig
saglarken, bugiin artik giiriiltiiden uzak, sessiz tali yollardaki konut yerlesimleri ragbet gormektedir
(Y1lmaz ve Ozer, 2001).

Giiriiltii kirligi insanlarda degisik saglhk sorunlarina neden olmaktadir. Giirtiltiye maruz kalma
stiresine ve siddetine bagl olarak, insan sagligina iizerine etkileri dort ana sekilde olmaktadir. Bu
etkiler; duyma sorunlar gibi fiziksel etkiler; kan basincinin yiikselmesi, kalp ritminin diizensizlesmesi
ve iilser gibi fizyolojik etkileri; sinirlilik, huzursuzluk ve stres gibi psikolojik etkiler ile duymadaki
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azalma ve duyulan seyi yanlis anlama gibi performans tizerine etkiler olarak siralanabilir. (Job, 1996:
Evans, Hygge, 2000: Stansfeld, 2000: Passchier-Vermeer, Passchier, 2000: Marius ve ar., 2005).
Kentlerde giiriiltiisiiz yerler yok denecek azdir. Ancak parklar 6zellikle giiriiltiiniin olmadig1 veya en
az olmasi gereken yerlerden birisidir. Kent merkezleri ve ana trafik yollarindaki parklarda giiriilti
kirliligi 6nemli bir sorun olmaktadir (Zannin vd, 2006).

Girtiltii kirliliginin belirlenmesi ve 6nlenmesi i¢in Tirkiye’de ¢ok sayida g¢aligmalar yapilmaya
baslanmistir (Uslu ve Yiicel, 1997: Atmaca ve Peker, 1997: Yilmaz ve Ozer, 2005: Selim vd, 2011).
Gelismis iilkelerdeki gelismelere paralel olarak, Tiirkiye’de de degisik kurumlar tarafindan giirtiltii
eylem planlarinin hazirlanmaya baglandigi gériilmektedir (Anonim, 2008: Anonim, 2010a; Anonim,
2010b).

Bu ¢aligmada, Erzurum kentinin ¢ok 6nemli bir konumunda bulunan Yiziinciiy1l Parki’nin giirtiltii
diizeyinin belirlenmesi ve giiriiltii kirliligine kars1 park 6zelinde ve genel olarak alinacak onlemler
belirtilmistir. Ayrica arastirma, Tiirkiye’de parklardaki giiriiltii diizeyinin mevcut durumunun ortaya
konmasi amaciyla pek fazla ¢aligma yapilmamig olmasi nedeniyle 6nem arz etmekte ve diger
caligmalar igin yol gosterci 6zelligi ile de 6n plana ¢ikmaktadir.

2. MATERYAL VE YONTEM

Materyal

Erzurum Kenti 1850 rakimda kurulmus olup, kentin niifusu 2017 yili itibari ile 417.385 kisidir
(Anonim, 2017). Kent ekonomisinin temelini kis turizmi, tarim-hayvancilik ve hizmetler sektori
olugturmaktadir.

Calisma alan1 olan Yiiziinciiy1l Parki 31,3 da alan kaplamaktadir. Erzurum’un 6nemli bir alaninda
bulunan Yiiziinciiyll Parki kentin bati girisinde yerlesim yerleri, resmi daireler, sehir merkezi ve
liniversite arasinda bulunmaktadir. Park ayrica kentin bat1 girisinde olup, kent merkezinden batidaki
kentlere, tiniversiteye, Artvin ve kuzey ilgeler ile Terminal Caddesi’ni takiben Sehirlerarasi Otobiis
Terminali, Havaalani1 ile Cevre Yoluna giden araglarin kullandigi yogun bir trafik arasinda
bulunmaktadir.Park bakimli olmamasina ragmen konumundan dolay1r oldukg¢a fazla sayida insan
tarafindan tercih edilmektedir.

YAKUTIYE BELEDIYESI
| AZIZiYE BELEDIYESI
PALANDOKEN BELEDIYESi ‘
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Sekil 1. Yiiziinciiyll Parki’nin konumu

Yontem

Calismada oncelikle gerek giiriiltii kirliligi gerekse de caligma alani hakkinda veri toplamasi ve
degerlendirmesi yapilmistir. Giiriiltii ile ilgili daha 6nce yapilan ¢alismalarin yontemleri incelenmistir
(Ozer vd, 2009: Szeremeta vd, 2009: Rajiv ve Yogesh, 2012: Merchan ve Balteiro, 2013. Valentin ve
Sorin, 2013).
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Ikinci asamada calisma alami olan Yiiziinciiyll Park’inda Pazartesi, Carsamba ve Cumartesi giinleri
sabah 6gle aksam saatlerinde olgiimler yapilmistir (Sekil 2). Olgiimler sabah 10:00-11:00, 6glen
14:00-15:00 ve aksam 18:00-19:00 saatleri arasinda yapilmistir. Parkta toplam 9 saat boyunca 72 kez
ayr1 Ol¢tim yapilmistir. Kentin soguk iklim sartlar1 nedeniyle gece saatlerinde parklarin pek fazla
tercih edilmemeleri nedeniyle g6z ardi edilmistir.

Olgiimler Sonometre ile (CEL 254 K2, = 1 duyarlilikl) ile yerden yaklasik 1.20 m yiikseklikten
yapilmistir. Olgiimler yagmursuz ve riizgarsiz giinlerde (Anonim, 2010a), parki homojen bir sekilde
kaplayacak sekilde parkin kenarlar1 ve ortasindan olmak tizere 8 ayri noktasindan 4 dakika boyunca
40 deger alinarak esdeger Giiriiltii Seviyesi olan Leq’e ¢evrilmistir.

b1
Leq= 10Log 110y 15" "

i=1 1)
Formiilde 1;

Leq: Esdeger giiriiltii diizeyi (dBA)
n= Giiriiltii 6l¢lim sayist

Li= Olgiimdeki giiriiltii diizeyi

Boylece parkin tek noktasindan 480 olmak iizere, park i¢in toplam 1920 deger alinarak giiriiltii diizeyi
belirlenmistir. Bu degerler SPSS paket programi kullanilarak varyans analizine tabi tutulmus ve dnem
durumlar1 incelenmistir.

Sekil 2. Yiiziinciiyil Parki’ndaki giiriiltii 61¢iim yerleri

Calismanin son agamasinda ise bu parktaki giiriiltii diizeyinin ISO ve Giiriiltii Kontrol Yo6netmeliginin
izin verdigi degerleri asmasi durumunda alinabilecek 6nlemler belirtilmistir.

3. ARASTIRMA BULGULARI VE TARTISMA

Giirtlti kirliligi kentlerde insanlar i¢in artik onemli ¢evre sorunu haline gelmistir. Kentlerdeki giirtiltii
ve diger ¢evre sorunlar1 insanlar1 dogal veya dogala yakin ortamlar olan parklara gitme isteklerini
ortaya ¢ikarmaktadir. Ancak parklar da artik giiriiltii kirliliginin yogun baskisi altindadir.

Yiiziinciiyll Parki’'nda da biiylik boyda ¢ok sayida agaclar bulunmaktadir. Parkta daha ¢ok Acer
negudo L. (Akca agag), Ulmus glabra L. (Karaagag), Pinus sylvestris L. (Sarigam), Fraxinus
exelcior L. (Adi disbudak), Betula verrucosa L. (Hus Agaci) bulunmaktadir. Parkta cali olarak ise
sadece Symphoricarpos albus L. (Inci calis1) tespit edilmistir. Parkin kenarinda ise giiriiltii bariyeri
teskil edecek cal1, ibreli ve yaprakli aga¢ varligi yoktur. Bu ylizden yollardaki yogun trafik giiriiltiisii
park icinde de hissedilmektedir. Parkta kent merkezinden gelen giiney kismindan kuzeye dogru ilki
hemen parkin kenarinda olmak {izere 2,5 m, 1,5 m ve 2 m olan ti¢ adet kademeli kot diisiisti
bulunmaktadir.
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Belirtilen ti¢ kot ile saglanan 6 m’lik diigiis farki yogun giiriiltiiniin belirli oranda azalmasina yardime1
olmaktadir. Ancak buna ragmen Yiziincliyil Parki 6nemli ara¢ yollarinin kesisim noktasinda
bulunmasindan dolay1 olduk¢a yiiksek giiriiltii kirliligine maruz kalmaktadir. Parkinin ortalama
guriiltii degeri 66,62 dB(A) olarak belirlenmistir. En yiiksek giiriiltii aksam vaktinde 68,75 dB(A), en
diistik ise 65,36 dB(A) ile sabah vaktinde belirlenmistir. Parktaki en diisiik degerler 2. 6l¢giim yerinde
belirlenmis ve bu noktada 6glen 57,68 dB(A)’lik deger kaydedilmistir. 2. Olgiim yeri parkin trafik
yollarindan uzak DSIi’nin bahgesi ile sinir noktasinda olmasindan dolayr diisiik cikmistir. Buna
ragmen yine de giiriiltii diizeyi oldukga yiiksek ¢cikmistir. Yine parktaki dlciimlerde en yiiksek giiriiltii
diizeyi ise 73,63 dB(A) ile aksam 5. 6l¢tim yerinde belirlenmistir (Cizelge 1). Bu alanin iki yolun
birlestigi ve yola yakin bir konumda olmasindan dolay1 giiriiltii diizeyini yiiksek ¢ikmistir.

Oysa ISO ve Tiirkiye’de gegerli olan Giiriiltii Kontrol Yonetmeligi’ne (Anonim, 2012) gore hassas ve
duyarli alanlar i¢inde olan parklarda olmasi gerekli giiriiltii diizeyi 45 dB(A) olarak verilmistir. Sabah
6glen ve aksam giiriiltii diizeylerinin izin verilen degerin yaklagik 20 dB(A)’den daha fazla ¢ikmast
parktaki giiriiltii diizeyinin fazlaligin1 gostermektedir.

Cizelge 1. Yiiziinciiy1l Parki’nin 6l¢lim yerlerindeki giiriiltii degerleri dB(A).

Olgiim Yeri Sabah Ogle Aksam Ortalama
1 63,66 66,17 69,91 66,58
2 58,23 57,68 59,98 58,63
3 70,02 69,88 69,02 69,64
4 71,13 68,44 69,24 69,60
5 69,36 68,44 73,63 70,48
6 68,78 69,12 71,78 69,89
7 61,74 64,21 69,03 64,99
8 59,98 62,05 67,38 63,12
Ortalama 65,36 65,75 68,75 66,62

Istatistiki olaraksa P<0.01 gore sabah &glen ve aksam giiriiltii degerleri arasinda énemli bir sonug
¢ikmamustir.

4. SONUC VE ONERILER

Kent merkezlerinde bulunan parklarin ¢evresi onemli ve yogun ara¢ yollari ile gevrilmistir.
Parklardaki giirtiltii diizeyinin artmasina neden olan ara¢ yogunlugu, parklarin konforunun azalmasina
ve gelen kisilerin parktan aldiklari huzurun azalmasina neden olmaktadir. Bu parklara 6rnek olarak
Erzurum Kenti Yiizlinciiy1l Parki verilebilir.

Yiiziinciiy1l parkindaki giiriiltii sorununun belirlenmesi amaciyla parkta yapilan dlglimler sonucunda,
ISO ve Giiriiltii Kontrol Yonetmeligi’nce izin verilen simir degerlerini oldukga astigi tespit edilmistir.
Yapilan o6l¢iimlerde parktaki giiriiltiiniin, izin verilen sinir degeri olan 45 dB(A)’y1 ortalama 21,62
dB(A) gectigi belirlenmistir. Yine 5. 6l¢lim yerinde aksam vaktinde ise 28,63 dB(A) gibi yiiksek bir
rakam ile agmasi giiriiltii kirliliginin parktaki ulastig1 diizeyi gostermektedir.

Parktaki giiriiltiiniin sebebi onemli yollar ile g¢evrilmis olmasi ve yogun arag trafigi olmaktadir.
Ozellikle parkin dogu kisminda arag yolunun yukari egimin olmasi ve araglarin bu kisimda
devirlenmesi sonucu parka etki eden giiriiltii diizeyinin artmasina neden olmaktadir. Ayrica dogu ve
bat1 kisminda giirtiltiiye karst herhangi bir bariyerin olmamasi parktaki giiriiltii diizeyinin artmasina
neden olmaktadir. Bunun icin yapilabilecek en iyi ¢6ziim parkta giiriiltiiye kars1 6nlemler almaktir
(Anonim, 2013). Parkin en ¢ok arag yogunluguna ve giirliltii baskisina maruz kalan giiney kisminin
yol seviyesinden kotunun yaklasik 2,5 m diisiik olmasindan dolay: giiriiltii azaltmaktadir.
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Parkin kuzey yonii hari¢ yapilacak iyi bir canli ve cansiz bariyer kombinasyonu ile giiriiltii diizeyi
azaltilabilir. Cansiz bariyer olarak estetik bir duvar, toprak yigilarak park kenarinin yiikseltilmesi veya
park kotunun disiiriilerek bu alana giriltiiye karsi etkili olan calilar1 agaceik ve agaglar ile
desteklemektir. Agag ve ¢alilarin yerden sik dallanan, biiyiik ve sert yaprakli, sik yaprakli ses yoniine
dik duran yaprak yapisina sahip, 6zellikle ibreli ve yiiksek boylu olmalar1 gerekmektedir (Alparslan,
1987: Harris, 1986: Walker, 1991: Yiicel, 1995). Ozer vd. (2008)’da yaptig1 caligmada da yol
kenarlarinda bitkisel onlemler onermis ve ozellikle Pinus sylvestris L. (Sarigam)’yi hem etkili
olmalar1 hem de ibreli olmasi nedeniyle tiim yil etkili olmasindan dolay1r Erzurum kentinde
kullanmalar1 tavsiye edilmistir.

Gliniimiizde parklar yapilirken daha cok estetik ve fonksiyonel 6zellikleri diigiiniilmektedir. Oysa
yapilan tiim ¢aligmalar daha ¢ok kisilerin konforunun saglanmasi igindir. Ancak konfor s6z konusu
olunca giiriiltii kirliligi olan bir yerde yeterince konforun olmasi miimkiin degildir. Bu yiizden de park
tasariminda veya mevcut parklarda parkin giiriiltii kirliligi de dikkate alinmalidir. Parkin ¢evresinde
guriiltii bariyeri ile yapilacak iyi bir diizenleme ¢6ziim olabilir. Ayrica planlama boyutu ile egitsel ve
yasal yonden de alinabilecek onlemler ile giiriiltii kirliliginin azaltilmasinda basarili olma ihtimali
artacaktir (Gaja vd, 2003: Ramis vd, 2003). Parklar1 yapan belediyelerin ve kullanan kisiler olan
halki bu konuda bilinglendirilmesi de ¢ok 6nemli bir unsur oldugu unutulmamalidir.
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Oz: Bu calisma Erzurum ili Narman ilcesinde, anket yoluyla yiiz yiize goriisiilerek 208
isletmenin sagum yontemleri hakkinda bilgiler elde etmek amaciyla yapilmistir. Sagim
esnasinda isletmelerin %75,5” inde kesif yem verdigi tespit edilmistir. Sagim &ncesi meme
temizligi yapmayan isletmelerin %54,4 oldugu ve %78,8 ’inde elle sagim yaptigi
belirlenmistir. Sigir yetistiricilerinin %68,6’s1 sagimdan sonra siitii aliminyum kaplarda ahir
disinda bekletirken, %30,9’unun ahir ortaminda beklettigi ve %0,5’inin ise sogutma tankinda
depolamaktadirlar. %52,2’sinin hayvan basina siit veriminin yaz mevsiminde daha yiiksek
oldugunu bildirmislerdir. Isletmelerin %78,4’u devletin vermis oldugu siit desteklemelerinden
faydalanmadiklar1 ve iiretilen siitii kayit altina alan isletmelerin oraninin %68,6 oldugu ve
isletmelerin %24,5°1 ineklerini 10 ay sagdiklar tespit edilmistir.

Sonug olarak Erzurum ili Narman ilgesindeki sigir yetisicilerinin, sagim Oncesi meme
temizligi, sagim yapma sekli, sagim sonrasi siitleri muhafaza etme, bakanligin verdigi
desteklerden faydalanma, siit verim kayitlarinin tutulmasi gibi yetistiricilik konularinda
bilgilendirilmeye ihtiya¢ oldugu belirlenmistir.

Anahtar Kelimeler: Erzurum, Narman ilgesi, siit s1gir1, sagim

A study on Milking Management Applied in Cattle Enterprises in Narman County of
Erzurum Province

Abstract: The study was undertaken to obtain information about milking methods of 208
enterprises in Narman County of Erzurum Province via face to face interview. It was
determined that concentrate feed was offered during milking in 75.5% of the enterprises, and
Percentage of the enterprises which don't make udder cleaning prior to milking is 54.4%, and
hand milking is used in 78.8%o0f the enterprises. While 68.6 % of the cattle farmers stores milk
in the aluminum milk storage container in the out of barn, 30.9% of them keeps milk storage
containers in the barn and 0.5% of them stores the milk in the milk cooling tank. 52.2% of the
enterprises indicated that the highest milk yield per animal is obtained in summer season. It
was found out that 78.4% of the enterprises do not utilize from milk support given by the
government, percentage of enterprices which keeps milk production records is 68.6%, and
24.5% of them milks their cows for 10 months.

As a result, it was concluded that cattle farmers in Narman County of Erzurum Province need
to be informed about udder cleaning prior to milking, milking methods, storage of milk after
milking, utilizing from supports of the goverment, keeping milk records.

Keywords: Erzurum, Narman county, dairy cattle, milking

1. GIRIS

Siit verimi buzaginin dogumu ile baglayan ve genel olarak 10 ay boyunca (305 giin) devam eden bir
iretim stirecidir. Bu doénemde siitiin uygun bir sekilde sagmal inege zarar vermeden sagilmasi
isletmelerin karliligina ve siit veriminin sonraki siireclerde artmasi veya azalmasina etki edebilen
onemli bir faktor olarak kargimiza ¢ikabilmektedir.

45


https://atauni.edu.tr/erzurum-meslek-yuksekokulu
https://atauni.edu.tr/-64128
https://atauni.edu.tr/-64128

Alinteri Journal of Agricultural Sciences. 2017, 32(2): 45-54
Alnteri Zirai Bilimler Dergisi
R. KOCYIGIT, M. YANAR, R. AYDIN, A. DILER, O. GULER ‘

Alintert

TUIK 2016 y1l1 istatistiklerine gore Tiirkiye’de 14.222.228 biiyiik bas hayvan mevcut olup, bu sayisal
degerin yaklasik %38,6’s1 (5.495.044 bas) sagmaldir. Sagmal hayvan bagina diisen ortalama siit
verimi 3066.2 kg’dir (TUIK, 2017).

Erzurum biytikbas hayvan varligi bakimindan 2016 yili itibariyla toplam 650.963 bas olup,
Tirkiye’de sayisal deger bakimindan ikinci sirada yer almaktadir.

Erzurum da sagmal hayvan sayis1 252.227 bas olup hayvan basina ortalama siit verimi 2894.9 kg’dur.
Erzurum’daki sagmal hayvan sayist Tiirkiye’deki toplam sagmal hayvanlarin % 4,59’ini
olusturmaktadir (TUIK, 2017).

Narman ilgesi, Erzurum'a 90 km uzakta Dogu Karadeniz ve Dogu Anadolu Bolgelerinin kesigim
noktasinda, Erzurum ilinin kuzeydogusunda yer almaktadir. 1275 km? yiizdl¢iimiine ve 1650 m
rakima sahip daglik bir alanda yer almaktadir. Ilge yiiksek daglarin arasinda kaldigindan iklimi
Erzurum merkeze gore oldukga 1lik gegmektedir. Don olaylari ¢ok fazla goriilmemektedir. Yazlari ise
sicak ve kurak gegmektedir. Yagislar genellikle ilkbahar aylarinda olmaktadir. Tlge
ekonomisi, hayvancilik ve tarima dayali olup aile isletmeciligi seklindedir. Son yillarda et
tavukgulugu ve peynir {iretim ¢aligmalari da 6nemli bir artig olmustur (Anonim, 2017).

TUIK 2016 yil1 verilerine gore Narman ilgesindeki toplam biiyiikbas hayvan sayis1 29.480 bas olup
bunun % 73,081 melez sigirlardan olugmaktadir. Sagilan hayvanlar icerisinde melez sigirlar 8.722 bag
olup, hayvan basina ortalama siit verimi ise 2976.9 kg’dir (TUIK 2017). Konu ile ilgili Erzurum ili
merkez ilge (Coban et al., 2013) ile Hinis ilgesinde (Kogyigit et al., 2016) mevcut sigircilik
isletmelerin yapisal 6zellikleri ile sagim yonetimi agisindan yiriitiilen arastirmalar mevcut olmasinda
karsin, ilin kuzey dogusunda yer alan Narman ilgesinde yapilmis bir ¢alisgma mevcut degildir. Bu
nedenle, bu aragtirma Erzurum ili Narman ilgesinde mevcut sigircilik isletmelerinin yapisal
Ozelliklerinden sagim yonetimleri ile ilgili mevcut durumu ve sorunlar1 ortaya koymak ve konu ile
ilgili ¢6ziim 6nerileri sunmak amaciyla yiiritilmistiir.

2. MATERYAL VE YONTEM

Aragtirmanin materyalini Erzurum ili Narman Ilgesi ve koylerinde bulunan 2033 adet sigircilik
isletmesinden tesadiifen se¢ilmis 208 isletmeye (%10,23) uygulanan anketler olusturmustur. Bu tiir
hesaplamalarda 6rnek hacminin en az %3 (Yamane, 2006) veya %10’unun (Cochran, 1977) alinmasi
yeterli olacagi ifade edilmistir. Arastirma anketi 2015 yili Kasim-Aralik aylarinda ve isletme
sahipleriyle yiiz yiize goriisiilerek yapilmistir. Elde edilen veriler Excel 2010 programina aktarilmustir.
SPSS 20.0v (2012) istatistik programinda descriptif istatistikte frekans analizi yapilarak sayisal ve
oransal degerler elde edilmistir. Oransal degerler kullanilarak grafikler olusturulmus ve sonuglar
yorumlanmustir.

3. ARASTIRMA BULGULARI VE TARTISMA

Sagim Esnasinda Kesif Yem Verme Uygulamasi

Sagim esnasinda kesif yem verme durumu Sekil 1 de verilmistir. Narman il¢esindeki sigir
yetistiricilerinin tamaminin giinde iki kez sagim yaptiklar1 ve bu isletmelerin %75,5’inde kesif yemin
sagmal ineklere sagim esnasinda verildigi belirlenmistir. Bu oran, Soyak (2006)’1n Tekirdag yoresinde
%69,0 olarak bildirdigi degere yakin olup, Erzurum ili Hinis ilgesinde (Kogyigit ve ark., 2016) %8,0,
Kahramanmarag’ta %58,0 (Kaygisiz ve ark., 2008) ve Tokat yoresinde %44,4 (Ildiz, 1999) olarak
bildirilen degerlerden daha yiiksek oldugu saptanmustir.
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Evet
% 75,5

Sekil 1. Sagim esnasinda kesif yem verme durumu

Sagim Oncesi Meme Temizligi

Sagim oncesi meme temizligi yapma durumu Sekil 2°de goriilecegi iizere isletmelerin %54,4’lin de
sagim Oncesi meme temizligi yapildigi, %45,6’inde ise yapilmadig tespit edilmistir. Erzurum ili Hinis
ilcesinde yapilan bir ¢alismada (Kogyigit ve ark., 2016), isletmelerin %85,0’inde sagim 6ncesi meme
temizligi yapildigi bildirilmistir. Ulkemizde yapilan diger arastirmalarda ise, sagim oncesi meme
temizligi yapan isletmelerin orani, Ildiz (1999)’in Tokat yoresi igin %66,6; Soyak (2006) Tekirdag
ilinde %96.0; Tatar (2007) Ankara ve Aksaray’da sirasiyla %98,4 ve %96,5, Kaygisiz ve ark., (2008)
Kahramanmaras’ta %78,0, Ozyiirek ve ark., (2014) Erzincan ili Cayirh ilgesinde %93,3 ve Demir ve
ark., (2014) Kars ilinde %52,5 olarak bildirilmistir. Bogdanovic ve ark., (2012) ise, Sirbistan’da
yapilmis olan bir arastirmada sagim 6ncesi meme temizligine isletmecilerin ¢ok 6nem verdiklerini ve
rutin olarak yaptiklarimi ifade etmislerdir. Narman ilgesindeki sigircilik isletmelerinin sagim Oncesi
meme temizligi uygulama oranindaki diisiikliigiin, Kars ili hari¢ yurdumuzun diger yorelerine gore
cok diisiik seviyede kaldigi, bu uygulamanin en kisa siirede yiikseltilmesi konusunda yetistiricilerin
aligkanliklarini degistirmesi ve bu amagla egitim ¢aligmalarinda sagim Oncesi meme temizligi ve
hijyeni konusuna daha fazla 6nem verilmesi gerekliligi sonucu ortaya ¢ikmaktadir.
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Sekil 2. Sagim 6ncesi meme temizligi yapma durumu
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Uygulanan Sagim Metodu

Sekil 3’te uygulanan sagim metodu incelendiginde Erzurum ili Narman ilgesinde sigir
yetistiricilerinin, %78,8 ’inin elle , %20,7’sinin seyyar makine ile ¢ok diisiik oranda ise ayri sagim
tinitelerinde (%0,5) sagim yaptiklari tespit edilmistir (Sekil 3).

Elle
% 78.8

Seyyar Makine
% 20,7

Ayn Sag Unit
% 0,5

Sekil 3. Sagim metodu

Benzer sekilde yurdumuzun dogu bolgelerinde yiiriitiilen arastirmalarda da, yaygin olarak elle sagimin
uygulandigi rapor edilmektedir. Ornegin, Erzurum ili Hiis ilgesinde isletmelerin %89,0’unda
(Kogyigit ve ark., 2016), Van’da %96,5’inde (Bakir, 2002), Erzincan ili Cayirl ilgesinde %81,0
(Ozyiirek ve ark., 2014) ve Kars ilinde %78,4 oranlarinda (Demir ve ark., 2014) sagimin elle yapildig
bildirilmistir. Bulgularimizdan farkli olarak yurdumuzun &zellikle orta ve bat1 yorelerinde, makine ile
sagimin daha yaygin oldugunu bildiren ¢aligmalarda mevcut olup, Tekirdag ilinde makine ile sagim
oranini Akman ve Ozder, (1992) ile Soyak ve ark., (2007) sirasiyla %76,0 ve %93,0; Tatar (2007)
Ankara’da %95,2; Aksaray’da %94,4 ve Onal ve Ozder (2008) ise Edirne ilinde tiim isletmelerin
sagimi1 makine ile yaptiklarini bildirmiglerdir. Sirbistan’da siit sigirciligt yapan igletmelerin yaygin
olarak ve ozellikle biiyiik isletmelerde balik kilgigi seklinde otomatik sagim sistemi, kiiglik
isletmelerde 6zel siit toplama makinalart ile sagim ve vakumlu boru hatt1 sagim sistemi olmak tizere 3
farkli sagim sistemi kullandiklart ifade edilmistir (Bogdanovic ve ark., 2012).

Sagim Sonrasi Siitiin Muhafaza Edildigi Ortamlar
Isletmelerde sagim sonrasi siitiin muhafaza edildigi ortamlar Cizelge 4’te sunulmustur. Isletmelerin
%68,6’smin siitii sagim sonrasinda ahir diginda aliiminyum kaplarda beklettigi, %30,9’unun ahir
ortaminda beklettigi ve %0,5’inin ise sogutma tankinda depoladiklar belirlenmistir (Sekil 4). Benzer
sekilde Kogyigit ve ark. (2016) Hinis ilgesinde isletmelerin biiyikk bir kisminin (%73,0) siiti
aliminyum kovalarda depoladiklarini bildirmiglerdir.
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Sekil 4. Sagim sonrast siitiin muhafaza edildigi ortamlar

Bu c¢alismada ankete katilan isletmelerin ¢ok azimin (%0,5°1) siitii uygun kosullarda (sogutma
tankinda), biiyiik bir kisminin ise uygun olmayan sartlarda depoladigi belirlenmistir. Uygun olmayan
sartlarda depolanan siitiin kalitesi kisa siirede diigmekte ve dnemli ekonomik kayiplara yol agmaktadir.
Siitiin ekonomik degere sahip bir {iriin oldugu goz Oniine alindiginda, soguk zincir kurularak bu
iiriintin saglikli ve hijyenik olarak mandira ya da siit fabrikalarina ulastirilmasi i¢in gerekli olan
hassasiyetler gosterilmeli ve gereken 6nlemler alinmalidir.

Buzagilama Ve Siit Verim Mevsimi

Sekil 5’te buzagilama mevsimi tercihi incelendiginde ankete katilan isletmelerin %52.4’{inde buzagi
dogum mevsimi agisindan herhangi bir tercihin olmadigi, buzagilamalarin herhangi bir mevsimde
olabilecegi sonucu ¢ikmaktadir.

Dogumun agirlikli olarak Ilkbahar ve Sonbaharda gerceklestigini belirten isletmelerin oranlari ise
sirastyla %19,2 ve %18,8 olarak saptanmistir (Sekil 5). Erzurum ilinde Coban ve ark., (2013)
tarafindan yapilan bir ¢alismada da, yetistiricilerin %83,9’unun buzagilama mevsiminin kis ve
ilkbahar aylarinda olmasini istediklerini rapor edilmistir. Erzurum ili Hims ilgesinde yapilan bir
arastirmada, isletmelerin %68,0’i dogumlarin sonbaharda olmasini arzu ederken, %6,0’s1 dogumlarin
kis mevsiminde olmasini istediklerini belirtmiglerdir. Bu tiir siit sigirciligt yapan isletmelerde
ekonomik dneme sahip olan siitiin y1l boyunca siirekli iiretilmesi ve isletmeye siirekli bir gelir olarak
geri donmesi isletmelerin ekonomikligi acisindan 6nem arz eden bir durumdur. Bu nedenle
dogumlarin y1l igerisinde dagitilmasi veya en az yilda 2 kez dogumlarin yogun olarak ger¢eklesmesi
sigircilik igletmeleri agisindan dnemlidir.
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Sekil 5. Buzagilama mevsimi

Sekil 6’da hayvan basina siit veriminin daha fazla oldugu mevsim gdsterilmistir. Inek basma siit
veriminin en fazla yaz (%52,2) ve ilkbahar (%47,3) aylarinda oldugu tespit edilmistir (6). Bunun
nedenleri arasinda, s6z konusu dénemlerin laktasyonun en tist diizeye ¢iktig1 devrelere

ilkbahar
% 47,3

-y
e

Yaz
% 52,2

{Sonbahar

% 0,5

Sekil 6. Hayvan basina siit veriminin daha fazla oldugu mevsim

rastlamasi ve meraya otlatilmaya ¢ikarilan hayvanlarin taze ve sulu yesil yem tiiketiminin artmasi ve
iklim kosullariin bir sonucu olarak yaz doneminde sicaklik degerlerinin sigirlarda sicaklik stresi
olusturacak diizeylere ¢ikmamasi sayilabilir. Benzer bir sekilde, Erzurum ili Hinis ilgesinde de siit
sigirlarinda siit veriminin yaz aylarinda (%61,0) maksimum seviyeye ulastigint Kogyigit ve ark.
(2016) tarafindan da bildirilmistir.

Tarim Bakanhginin Siit Desteklemesinden Faydalanma
Tarim Bakanliginin siit desteklemesinden faydalanma durumu Sekil 7°de sunulmustur.
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Hayir

% 21,6

Sekil 7. Tarim Bakanliginin siit desteklemesinden faydalanma

Narman ilgesindeki yetistiricilerin %21,6’sinin devletin siit destekleme programlarindan yararlandig:
tespit edilmistir. Ozellikle son dénemlerde verilen desteklemelerde isletmelerin istenen kosullar:
saglayamamasi, bir kooperatif veya birlige iiye olmamasi gibi nedenlerle bakanligin vermis oldugu siit
tegviklerinden faydalanan isletme sayisinin az olmasina sebep oldugu diistiniilmektedir. Erzurum ili
Hinis ilgesinde bu oranin %9.0 diizeylerinde oldugu arastiricilar tarafindan ifade edilmistir (Kogyigit
ve ark., 2016).

Uretilen Siitiin Satildig1 Yerler Ve Siit Verim Kayitlarim1 Tutma Durumu

Isletmelerde iiretilen siitiin satildig1 yerler Sekil 8°de siit verim kayitlarini tutma durumu ise Sekil 9°da
sunulmustur. Siit sigirciliginda istenilen 6zellik ve kalitede siit iiretilmesi ile siitiin satilmasi ve satig
fiyatinin her zaman icin yiiksek olmasi isletmelerin karliligint ve devamliligimi biyiik olgiide
etkilemektedir Arastirmada elde edilen sonuglara gore isletmelerin %65,4°1i tirettikleri siitii aracilara
yada siit toplayicilarina verdikleri, %19,7’sinin ise kendi ihtiyaglar1 dogrultusunda kullandiklari,
%13,9lintin fabrikalara veya mandiralara ve %1,0 inin ise birliklere verdigi belirlenmistir (Sekil 8).
Kooperatifler veya birlikler gibi organizasyonlar kurularak siitiin miigterek bir tankta toplanilmas ve
bu organizasyonlar vasitasiyla siitiin pazarlanmas: siitiin kalitesini artirmakla beraber daha yiiksek
fiyatla istenildigi sekilde pazarlanmasina olanak saglayabilir.

Calismada elde edilen sonuglar bazi literatiir sonuglarindan farklilik arz etmektedir. Bakan ve Aydin
(2016) Agn ilinde yaptiklart bir aragtirmada, isletmecilerin %15,1°1 siit toplayicilarina, %2,8’i
mandiraya, %82,1’i diger sekillerde (ev ihtiyaci, isteyene satis vs) degerlendirmekte oldugunu
bildirmiglerdir. Demir ve ark., (2014) Kars ilinde 162 isletmede yaptiklar1 bir ¢aligmada siitiin
pazarlanma yeri olarak isletmelerin %56,8’i mandiralara, %21,0’si irettigi siti kendinin
pazarladigini, %14,2’sinin ise fabrikalara verdigini ifade etmislerdir. Sahin (2001) Kayseri ilinde siit
sigircilign faaliyetinde bulunan igletmelerin bir kismu siitiinii ilge halkina sattigin1 ve sokak siitgiileri
araciligi ile toplanan siitlerin ise Kayseri sehir merkezine gotiiriillmek suretiyle satildigint bildirmistir.
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Sekil 8. Uretilen siitiin satildig1 yerler

Ankete katilan isletmelerin %31,4°1 {iretilen siitlerin kayit altina aldiklarini ifade ederken %68,6’sinin
ise hi¢bir sekilde kayit tutmadiklar1 belirlenmistir (Sekil 9). Karl bir hayvancilik ve hayvanlarin genel
anlamda verim diizeylerinin dlgiitlerini ortaya koymak i¢in siit verim kayitlarinin mutlaka kayit altina
alinmasi gereklidir. Bu yolla siiriide tutulacak veya atil olacak hayvanlarin belirlenmesi daha kolay
olacak ve siit verimi yiiksek olan sigirlar ile diisitk olan sigirlar arasindaki farkli yemleme
programlarin olusturulmasinda da yetistiriciye yol gosterebilecektir.

Bu c¢alismadan elde edilen sonuglardan farkli olarak, siit verim kayitlarmi tutan isletme sayisini
Ozyiirek ve ark., (2014) Erzincan ili Cayirh ilgesinde %47,7, Nizam (2006) Aydin ili igin %40,0
oldugunu bildirmislerdir. Narman il¢esindeki isletmelerin bu konuda bilgilendirilmesi ve kayit
tutmanin dneminin anlatilmasi gerektigi diisiiniilmektedir.

Hayir
% 68,6

Evet
%314

Sekil 9. Siit verim kayitlarinin tutulmasi

ineklerin Laktasyon Siiresi

Ineklerin ortalama laktasyon siiresi (ay) Sekil 10°da verilmistir. Erzurum ili Narman ilgesindeki
yetistiricilerin  %24,5’i inekleri 10 ay sagdiklar1 belirlenmistir (Sekil 10). Ideal bir sigir
yetistiriciliginde normal olarak bir inek 10 ay boyunca sagilir ve doguma 2 ay kala kuruya ¢ikartilir.
Caligmanin yapildig1 yorede isletmelerin %75,5’1 10 aydan daha az siirede hayvanlarim sagdiklar
belirlenmistir. Yapilan bir diger anket ¢alismasinda Kars ilinde isletmelerdeki ineklerin ortalama
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laktasyon siiresi 6 ay olarak tespit edilmistir (Demir ve Aral 2009). Laktasyon siiresinin ideal siirenin
altinda olmasi muhtemelen mevcut sigir varliginin %79’nu olusturan melez ve yerli sigirlarin genetik
yapilarinin diisiikligii, yiiksek verimli erkek genotiplerle dollenerek yeni generasyonlarda verimi
yiikseltme ihtiyacinin s6z konusu olmamasi ve yetersiz bakim ve besleme uygulamalari gibi nedenlere
baglanabilir.

9 ay
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Sekil 10. Ineklerin ortalama laktasyon siiresi (ay)

4. SONUC VE ONERILER

Erzurum ili Narman ilgesindeki isletmelerde sagim 6ncesi meme temizligi yapilmamasi, sagim sonrasi
stitii depolama kosullarinin uygun olmamasi nedeniyle temiz ve kaliteli siit elde edilememesine, elle
sagim yapan isletmelerin oraninin yiiksek olmas: daha fazla zaman ve enerji kaybina neden
olmaktadir. Ayrica Ineklerin ortalama laktasyon siiresinin diisiik olmasi daha diisiik siit elde
edilmesine ve isletmelerin gelirlerinin diigmesine neden olabilmektedir. Bakanligin verdigi
tesviklerden yeterince faydalanilmamasi ve isletmelerin siit verim kayitlarini tutmamasida yine
isletmelerin hem gelirlerinin diismesine hemde kar ve zararlarinin belirsizligine neden olmaktadir.

Sonug olarak, igletmelerde temiz ve kaliteli siit elde etmek ig¢in makine ile sagim imkanm sunmak,
stitiin muhafazas1 ve soguk zincir akisinin saglanmasi konusunda Narman ilgesinde siit sigircilig
yapan iireticilerin bilinglendirilmesi ile daha nitelikli bir hayvancilik yapilmasi saglanabilir.
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Oz: Calismanin amaci, Dogu Anadolu Bolgesi ekolojik sartlarina uyumlu yiiksek verimli ve
kaliteli ot tipi yonca gelistirmek i¢in yiiriittiiglimiiz yonca 1slah ¢aligmalar1 kapsaminda ¢esit
aday1 olarak belirlenen 1312/15 nolu hattin performansin1 ortaya koymaktir. Deneme
Erzurum’da Pasinler ve Merkez lokasyonlarinda 2002-2004 yillar1 arasinda yiiriitilmiistiir.
Standart olarak Savas ¢esidi ve 1312 nolu ABD orijinli hat kullanilmustir.

Arastirma sonuglarina gore, ¢esit ve hatlar arasinda ana sap uzunlugu, ana sap kalinligi, kuru ot
verimi ve ham protein oran1 bakimindan istatistiki olarak farklar bulunmustur. Cesit ve hatlar
arasinda ADF ve NDF oranlar1 bakimindan fark bulunamamistir. Buna gére, ana sap uzunlugu,
ana sap kalinligi ve dekara kuru ot verimi bakimindan 1312/15 ve 1312 en yiiksek degeri
verirken, Savas ¢esidi en diisiik degere sahip olmustur. Ham protein oranini1 bakimindan Savas
¢esidinin, 1312/15 ve 1312 hatlarina gore daha yiiksek degere sahip oldugu tespit edilmistir.

Anahtar Kelimeler: Yonca, ¢esit adayi, verim, kalite.

Determination of The Performance of Alfalfa Variety Candidate in The
Ecological Conditions of Erzurum

Abstract: The aim of the study, the performance of the line 1312/15 wich is resistent to the
ecological conditions of the Eastern Anatolia Region and is determined as the candidate
varieties under the scope of alfalfa improvement studies carried out to develop high-yielding
and high quality hay type alfalfa is to determined. The study was carried out in Pasinler district
and center locations in Erzurum province between 2002-2004. As a standard alfalfa variety,
Savas variety and USA line were used.

As a result of the research, there were statistically significant differences in main stem lenght,
main stem diameter, dry matter yield and crude protein percentage between the varieties and
the lines. Furthermore, there was no difference between the varieties and the lines. in terms of
ADF and NDF ratios. According to these results, while 1312/15 and 1312 had the highest
value, the Savas type had the lowest value in terms of main stem lenght, main stem diameter
and dry matter yield per decare. It has been determined that the Savas type has a higher value
than the lines 1312/15 and 1312 in terms of raw protein percentage.

Keywords: Alfalfa, variety candidate, yield, quality.

1.GIRIS

Ulkemiz hayvanciliginin en énemli sorunlarindan birisini kaliteli kaba yem iiretimindeki yetersizlik
olusturmaktadir. Tarimsal kaynaklarimiz incelendiginde; hayvan yemi iiretimi kaynaklar1 i¢cinde dogal
cayir-meralarimiz ve yem bitkileri kiiltiirii ile iiretilen yem materyalinin ¢ok énemli yer tuttugu ortaya
¢ikmaktadir.
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Ulkemizde yaklasik 14 milyon HB varhiginin yasam paymin karsilanmasi igin gerekli kaba yem
ihtiyact 63,9 milyon ton hesaplanmaktadir. Bu ihtiyacin karsilanmasinda mevcut kaba yem
kaynaklarindan sap-saman hari¢ yilda iiretilen 50,9 milyon ton olmakta ve geriye 13 milyon tonluk
kaliteli kaba yem a¢181 ortaya ¢ikmaktadir (Anonim, 2016). Ancak, dogal ¢ayir ve mera kaynaklar1
uzun siiren agir ve asiri otlamalar nedeniyle hayvanlarin Kaliteli kaba yem ihtiyacini karsilamada
yetersiz kalmiglardir (Soya ve ark., 1997). Meralar tizerindeki bu baskilar1 kaldirmak igin yem bitkileri
ekilislerinin tesvik edilmesi ve kaliteli kaba yemin saglanmasi gereklidir. Yem bitkileri icerisinde
yonca verim ve besleme yoniinden 6nemli bir yere sahiptir. Genis bir adaptasyon kabiliyeti, yiiksek ot
verimi, zengin besin degeri, kendinden sonra gelen {irliniin verimini artirmasi, bi¢im sayisinin yiiksek
ve dmriiniin ¢ok uzun olmasi ile yem bitkilerinin "imparatorigesi" olarak bilinmektedir (Tan ve Serin,
1998; Avcioglu ve ark., 2009). Yonca iilkemizde en fazla yetistirilen yem bitkilerinden biri olup ekim
alant 664.000 hektar ve yesil ot iretimi ise yaklagik 14 milyon ton’dur (Anonim, 2016). Dogu
Anadolu ve Erzurum ili tarimsal iiretiminde de yoncamin énemli bir payr bulunmaktadir. Oyle ki,
yonca bolgemizde 6.564.217 dekar ekim alani ile bolgemiz yem bitkisi ekim alanlarinin % 57,5’ine
sahiptir. Erzurum’da ise 344.004 dekar alanda yetistirilmekte ve ilimiz yem bitkisi ekim alanlarinin %
44,3’inii olusturmaktadir (Anonim, 2016). Bu kadar genis bir ekim alanina ve istiin 6zelliklere sahip
yoncanin iilkemizin her tarafinda kolaylikla yetistirilebilmesi, tilkemizin ve bdlgemizin ekolojisine
uygun Yyeni cesitlerin gelistirilmesini zorunlu kilmaktadir.

Yem bitkilerinde ana sap uzunlugu ve sap kalmligi verime etki eden unsurlardandir. Ozellikle
yoncanin geng donemlerinde ana sap ince ve yumusak olmakta, bitki gelisimine bagli olarak uzamakta
ve kalinlagmaktadir (Soya ve ark., 1997). Ana sap uzunlugu ve ana sap kalinliginin ot verimi iizerine
dogrudan ve dolayl: etkileri oldugu bazi arastiricilar tarafindan tespit edilmistir (Mcintosh and Miller
1981). Farkli yonca cesitlerinin Ege Bolgesi sartlarima adaptasyonunu saptamak amaciyla yiiriitiilen
denemede, 7 farkli yonca g¢esidinin ana sap uzunluklarinin 61,56-67,5 cm arasinda degistigi, kuru ot
verimlerinin ise en yiiksek Pioneer-5715 (1573 kg da™) ve en diisiik El¢i (1178 kg da™) ¢esidinden
elde edildigi bildirilmistir (Aka ve Avcioglu, 2003). Benzer ¢alismalarda yoncada kuru ot veriminin
1102-1266 kg da™; 982-1797 kg da™ ve 1291-1781 kg da™ araliklarinda oldugu bazi arastiricilar
tarafindan bildirilmistir (Sengiil ve Tahtacioglu, 1996; Cevheri ve Avcioglu, 1998). Yoncada ana sap
kalinliklarinin yildan yila degistigini bazi cesitlerde 1,55-3,91 mm (Giilcan 1974), Kayseri ve
Bilensoy-80 yonca cesitlerinde ise 3,70-4,00 mm arasinda degistigi bildirilmistir (Seker ve ark.,
2003).

Yonca bitkisi kaliteli bir ot {iretmektedir. Hayvanlarin beslenmesinde biiylik énem arz eden ham
protein bitkiler tarafindan yedek besin maddesi olarak kullanilmaktadir. Ham protein orani yonca
bitkisinin gen¢ donemlerinden samana kadar degisen bicim devrelerinde %9,9-23,3 arasinda
degismektedir (A¢ikgoz, 1995). Isparta kosullarinda Yilmaz ve Albayrak (2016) tarafindan Bilensoy,
Verko, Gea, Prosementi ve aday yonca cesitlerinde yurittiikleri ¢alismada en yiiksek ham protein
oranin1 %17,37 ile Aday ¢esitte, en diisiik ADF ve NDF oranlarini ise Bilensoy (sirasiyla, %34,50 ve
%42,20) gesidinde tespit etmislerdir.

Yukarida belirtilen {istiin 6zellikleri nedeniyle bélgemiz ve ilimiz ekolojisine uygun, dayanikli,
yilksek verimli ve kaliteli yonca ¢esit adayinin performansini belirlemek amaciyla bu calisma
yiriitiilmiistir.

2. MATERYAL VE YONTEM

Denemede bitki materyali olarak Dogu Anadolu Tarimsal Arastirma Enstitiisii Miidiirliigii tarafindan
gelistirilen Savag cesidi, 1312/15 ¢esit aday1 ve ABD orijinli 1312 hatt1 kullanilmistir. Savas ¢esidi ve
1312 hattt kontrol olarak kullanilmistir. Cesit aday1r 1312/15, ABD orijinli 1312 hatt1 igerisinden
belirlenen rekombinant non-dormant veya yari dormant tek bitkiden “Tek Bitki Seleksiyon Metodu”
kullanilarak degisik karakterler yoniinden seleksiyonu yapilmistir. Seleksiyon sonucu oOzellikle
soguklara dayanikli erken ilkbaharda hemen biiyiimeye baslayan ve sonbaharda soguklarin
baglamastyla diger bitkilerin kis uykusuna gecerek kahverengi bir goriiniime biiriindiigii devrede bile
hala yesil olarak kalabilen ve fazla miktarda sap olusturup hem fazla miktarda tohum hem de ot
iiretebilen projenilerden elde edilmistir.

Pasinler deneme alani toprag: genellikle killi tinli biinye ve hafif alkalin sinifinda, organik maddece
az, fosfor bakimindan ise orta sinifta oldugu saptanmustir (Ozgiil, 2003). Erzurum Merkez deneme
alani toprak yapisi tinli biinyeye sahip, ¢cok hafif alkalin karakterde, az kiregli, organik madde igerigi
az ve tuzluluk problemi bulunmamaktadir.
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Iklim verileri incelendiginde Erzurum ve Pasinler lokasyonunda 2003 yili vejetasyon doneminde
Olgiilen sicaklik degerleri 2004 yilinin ayni donemine goére kismen yiiksek bulunmustur. Her iki
lokasyonda ve ayn1 vejetasyon doneminde 6lgiilen yagis degerlerinde ise 2004 yilinin 2003 yilina gére
daha yagish gectigi tespit edilmistir (Anonim, 2004). Sonug olarak, denemenin yiiriitiildigi yillarin
ortalamasi ilizerinden diisiiniildiigiinde Erzurum lokasyonu Pasinler lokasyonuna gore yagish ve daha
serin oldugu ortaya ¢ikmistir (Cizelge 1). Denemenin yiiriitiildiigii yillarda iklimsel faktérlerin yonca
bitkisinin yetistirilmesini engelleyecek etkide bulunmamistir. Bitkinin ihtiyaci oldugu yaz kritik
periyotlarda sulama yapilmistir.

Cizelge 1. Deneme yerlerine at iklim verileri

Lokasyon Yil Ay 1 2 3 4 5 6 7 8 9 10 11 12

2003 Sicakhk -7,7 -82 -66 44 116 145 189 200 138 88 -0,7 -6,6
Erzurum Yagis 17,7 30,7 329 814 299 457 185 51 193 909 36,1 16,1
Merkez 2004 Sicakhk -90 -87 -17 40 97 145 179 196 138 79 -10 -141

Yagis 143 90,0 33,7 36,0 121,7 40,7 179 13 6,0 274 436 82
Sicakbk -69 -76 -67 42 120 149 191 198 145 101 01 -6/4
Yagis 134 721 380 735 33,0 250 20 50 29,0 840 450 18,0
Sicakhk -91 -69 -31 48 100 145 176 173 152 96 1,1 -135
Yagis 10,0 87,0 100 240 910 390 270 75 6,0 160 310 95

2003

Pasinler
2004

Deneme 2002-2004 yillar1 arasinda yiiriitilmiistiir. Tesis y1lt 2002 olup 2003 ve 2004 verim yillarinda
tarimsal degerlerin dl¢limleri yapilmistir. Tesadiif Bloklart Deneme Deseni’ne gore 3 tekerriirli, sira
arast 20 cm, parsel sira sayist 8, parsel sira uzunlugu 5 m olmak iizere deneme kurulmustur.
Denemenin 1. yilinda ekim 6ncesi 10 kg da™ saf fosfor ve ekimle birlikte 5 kg da™ saf azot
uygulamasi yapilmistir. Denemenin 2. yilinda fosfor, bakim giibrelemesi olarak uygulanmistir.
Hasatlar parsellerde % 10 ¢iceklenmenin goriildiigii tarihte, 5 cm aniz yiiksekligi olmak iizere yilda 3
bi¢im yapilmis, ihtiyaca gére de sulanmistir (Tan ve ark., 1997). Denemede ana sap kalinlig1, ana sap
uzunlugu ve kuru ot verimi gibi verim ve verim unsurlar1 6l¢lilmiis, ham protein, ADF ve NDF kalite
analizleri yapilmistir. Her parselden alinan 500 g ot numunesi 70 °C’ye ayarlanmis etiivde 48 saat
kurutulduktan sonra tartilmistir (Anonim, 2001). Kalite analizleri igin 6giitiilen otlarin Kjeldahl
cihaziyla azot igerikleri belirlenmis, ADF ve NDF analizleri ise ANKOM 1997°ye gore yapilmustir.
Deneme sonuglart ile Tohumluk Tescil ve Sertifikasyon Merkezi Miidiirligiine (TTSMM) yapilan
tescil bagvurusu sonucu 1312/15 nolu gesit adayimiz Omerbey yonca adiyla 2009 yilinda tescil
ettirilmistir.

Elde edilen sonuglar MSTAT-C paket programi kullanilarak varyans analizine tabi tutulmustur.

3. ARASTIRMA BULGULARI VE TARTISMA

Ana Sap Uzunlugu

Arastirmada incelenen c¢esit ve hatlarin ana sap uzunluklari Cizelge 2’de verilmistir. Cizelge
incelendiginde iki yillik ortalama verilerine gore iklim ve ¢evre sartlarina bagli olarak lokasyonlardaki
degisim ana sap uzunluguna yansimistir. Cesit ve hatlarin ana sap uzunluklar1 %1’de ¢ok onemli
bulunmustur. Pasinler lokasyonunda 68,9 cm, Erzurum lokasyonunda ise 64,0 cm saptanmistir

(Cizelge 2).
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Cizelge 2. Cesit ve hatlarin ortalama sap uzunlugu degerleri (cm)
Cesit/Hatlar
Yillar Lokasyonlar Savas 1312/15 1312 Ortalama
2003 Pasinler 59,5 74,6 70,8 68,3
Erzurum 59,6 74,6 71,0 68,4
Ortalama 59,5 74,6 70,9 68,3 A
2004 Pasinler 63,0 74,0 71,6 69,5
Erzurum 60,7 55,0 62,9 59,5
Ortalama 61,9 64,5 67,3 64,5B
Yillar Pasinler 61,3 74,3 71,2 68,9 A
Ortalama Erzurum 60,1 64,8 67,0 64,0 B
Ortalama 60,7 B 69,5 A 69,1 A

*Aym harfle isaretlenen ortalamalar birbirinden farksizdir. LSD Lokasyon:1,64, yil:1,64, ¢esit:2,01, Lokasyon xyul:2,32,
Lokasyonxgesit:2,84, Lokasyon xyilxgesit:4,02

Cesit ve hatlarin 2003 yili ana sap uzunlugu (68,3 cm), 2004 yilindan (64,5 cm) ¢ok 6nemli bir farkla
yiiksek bulunmustur. Savas ¢esidi 60,7 cm ile en diisiik ana sap uzunlugunu verirken, 1312/15 (69,5
cm) ve 1312 hatlarindan (69,1 cm) en yiiksek ana sap uzunlugu elde edilmistir (Cizelge 2). 2003 yili
2004 yilma gore daha az yagisli gegmesine ragmen, bu yilda artan sicaklik ve buna bagl olarak
yapilan sulamalar bitki boyunun artmasinda etkili olabilecegi tespit edilmistir. Nitekim Gengkan
(1983), Aka ve Avcioglu (2003), yoncada ana sap uzunlugunun gevre sartlarina ve varyetelere gore
30-120 cm arasinda degistigini bildirmektedirler. Pecetti ve ark., (1999) inceledikleri yonca
cesitlerinin ana sap uzunlugu bakimindan istatistiki olarak 6nemli derecede birbirlerinden farkli
olduklarini saptamiglardir.

Ana Sap Kalinhg:

Ana sap kalinlig1 bakimindan gesit ve hatlar, lokasyonlar ve yillar arasinda ¢ok 6nemli farkliliklarin
oldugu tespit edilmistir. Pasinler lokasyonunda 2,92 mm, Erzurum lokasyonunda 2,84 mm ana sap
kalinlig1 degerleri elde edilmistir (Cizelge 3).

Cizelge 3. Cesit ve hatlarin ortalama sap kalinligi degerleri (mm)

Cesit/Hatlar

Yillar Lokasyonlar Savag 1312/15 1312 Ortalama
2003 Pasinler 2,50 2,99 2,93 2,81

Erzurum 2,52 2,99 2,93 2,81
Ortalama 2,51 2,99 2,93 2,81B
2004 Pasinler 2,92 3,08 3,11 3,04

Erzurum 2,85 2,80 2,92 2,86
Ortalama 2,89 2,94 3,01 2,95 A
Yillar Pasinler 2,71 3,04 3,02 2,92 A
Ortalama Erzurum 2,69 2,90 2,92 2,84 B
Ortalama 2.70B 2,97 A 2,97 A

*Ayni harfle isaretlenen ortalamalar birbirinden farksizdir. L.S.D. Lokasyon:0,09, yil:0,09, ¢esit:0,10, Lokasyon xyul:0,12,
yilxgesit:0,15

2004 yilinda (2,95 mm) elde edilen ana sap kalinligi, 2003 yilina (2,81 mm) gore daha yiiksek
bulunmustur. Cesit ve hatlarin ana sap kalinligi bakimindan en yiiksek deger, ayni istatistik grubunda
bulunan 1312/15 (2,97 mm) ve 1312 (2,97 mm) hatlarindan elde edilirken, en diisiik ana sap kalinlig
Savas c¢esidinde (2,70 mm) kaydedilmistir (Cizelge 3). Savas ¢esidi Dogu Anadolu ekotipi 6zelligi
gosterdigi i¢in genetik olarak saplar1 daha ince olmaktadir (Seker ve ark., 2003). Bitkilerde sap
kalinligmin yiiksek olmasi sindirimi zor olan ham seliiloz icermesinden dolay1 her zaman istenen bir
ozellik degildir. Sapin ince olmasi da yatma riskini artiracagi icin her zaman tercih edilmez (Soya ve
ark., 1997). Nitekim arastirmacilarin yapmis olduklar1 ¢alismalarda ana sap kalinliginin 2,24-4,00
mm arasinda ve yildan yila degistigi bildirilmekte olup elde edilen sonuglarla uyum gostermektedir
(Giilcan, 1974; Aka ve Avcioglu, 2003; Seker ve ark., 2003).

Kuru Ot Verimi

Denemeden elde edilen kuru ot verimi 3 bigim toplami olup, ¢esit ve hatlar, lokasyonlar ve yillar
arasinda ¢ok onemli derecede farklilik gostermistir (Cizelge 4). Pasinler lokasyonundan (1536,7 kg da’
%) en yiiksek kuru ot verimi elde edilirken, Erzurum lokasyonu (1312 kg da™) diisiik kuru ot verimini
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vermistir. Yillar arasindaki iklim farkliligi kuru ot verimini de ¢ok 6nemli 6l¢giide etkilemistir. 2003 ﬂhnt@n

yilinda elde edilen kuru ot verimi (1553,1 kg da™) ile 2004 yili ile kiyaslandiginda (1295,7 kg da™)
cok yiiksek bulunmugstur (Cizelge 4).

Cizelge 4. Cesit ve hatlarin ortalama kuru ot verimleri (Kg/ da™)

Cesit/Hatlar

Yillar Lokasyonlar Savas 1312/15 1312 Ortalama
2003 Pasinler 1235,3 1737,3 1603,7 1525,4

Erzurum 1551,7 1681,3 1509,3 1580,8
Ortalama 1393,5 1709,3 1556,5 1553,1 A
2004 Pasinler 1256,1 1750,6 1636,9 15479

Erzurum 989,2 1043,1 1098,5 1043,6
Ortalama 1122,7 1396,9 1367,7 1295,7B
Yil Pasinler 1245,7 1744,0 1620,3 1536,7 A
Ortalama Erzurum 1270,5 1362,2 1303,9 13122B
Ortalama 1258,1 B 1553,1 A 1462,1 A

*Ayni harfle isaretlenen ortalamalar birbirinden farksizdir, L.S,D, Lokasyon:90,50, yil:90,50, ¢esit:110,85, Lokasyon
xyil:128,00, Lokasyon xgesit: 156,78, yilxgesit:156,78

Cesit ve hatlara gére en yiiksek kuru ot verimi ayni istatistik grupta yer alan 1312/15 (1553,1 kg da™)
ve 1312 (1462,1 kg da™) hatlarindan elde edilirken, en diisiik verim degeri Savas gesidinde (1258,1 kg
da™) kaydedilmistir (Cizelge 4). Savas ¢esidi soguk bolgelere uyum saglamis dormant cesit olmasi
nedeniyle diisiik verimli bulunmustur. Fakat ABD orijinli 1312 hattin projenilerinden olan 1312/15
aday ¢esit sonbaharda soguklarin baglamasiyla diger bitkilerin kis uykusuna gegerek kahverengi bir
goriiniime biiriindigli devrede bile hala yesil olarak kalabilen ve fazla miktarda sap olusturup non-
dormant oldugu i¢in sonbahar ve ilkbaharda dormant gesitlere gore daha fazla kuru ot iiretmektedir.
Nitekim non-dormant gesitlerin sonbahar ve ilkbaharda dormant gesitlere gore daha yiiksek ot tirettigi
Cunningham ve ark., (1998) tarafindan bildirilmistir. Kuru ot verimlerindeki degisimlerin, bitki
genetik faktorlerinden, iklim ve ¢evre sartlarindan kaynaklandigi bir ¢ok arastirmaci tarafindan
bildirilmektedir (Hill and Baylor, 1983; Simith ve ark., 1991; Altinok ve Karakaya, 2002). Denemenin
yuriitiildigi 2003 yili 2004 yilina gére daha az yagisli gegmesine ragmen, bu yilda sicaklik
degerlerinin yiiksek ve buna bagli olarak yapilan ilave sulamalarin ana sap uzunlugunda artis sagladigi
ve bununda kuru ot verimine olumlu yansidigi diisiiniilmektedir. Nitekim, ana sap uzunlugunun ot
verimi lizerine dogrudan ve dolayli etkilerinin oldugu bazi aragtiricilar tarafindan belirtilmistir
(Mcintosh and Miller, 1981). Denemeden elde edilen bulgulara benzer pek ¢ok aragtirma (Sengiil ve
Tahtacioglu, 1996; Tahtacioglu ve ark., 1996; Cevheri ve Avcioglu, 1998; Aka ve Avcioglu, 2003;
Yilmaz ve Albayrak, 2016) sonuglar1 bulunmaktadir.

Kalite Degerleri

Iki lokasyonda yiiriitiilen yonca gesit ve hatlarina ait baz1 kalite degerlerine iliskin istatistik analiz
sonuglar1 Cizelge 5°de sunulmustur. Cizelgeden de anlasilacagi gibi ham protein orani bakimindan
cesit ve hatlar ile lokasyonlar arasindaki farkliliklar ¢ok 6nemli bulunmustur. ADF (Acid Detergent
Fiber) oranlarmin gesit ve hatlar ile lokasyonlar arasinda istatistiki olarak birbirinden farkli olmadig
saptanmustir (Cizelge 5). Onemli bir kalite gdstergesi olan NDF (Neutral Detergent Fiber) oranlarmin
da ¢esit ve hatlar ile lokasyonlar arasinda istatistiki olarak birbirinden farkli olmadig1 tespit edilmistir
(Cizelge 5).

Cizelge 5. Cesit ve hatlarin baz1 kalite degerleri (%)

Lokasyonlar Erzurum Pasinler Ortalama
Cesit/Hat HP ADF  NDF HP ADF  NDF HP ADF NDF
Savas 19,08 A 3576 40,95 18,93A 42,05 44,38 19,01 A 38,91 42,67
1312/15 17,13B 38,03 42,67 16,43 B 42,60 45,88 16,78 B 40,32 44,28
1312 1764B 36,26 4150 1797AB 4092 4563 1781 AB 38,60 43,57
F *x oD OpD ** 0D 0D *x 0,D 0D
LSD 1,62 - - 1,58 - -

%CV 7,32 1171 9,47 2,36 5,11 3,12

Denemede, Erzurum Merkez ve Pasinler lokasyonunda Savas cesidi (sirasiyla %19,08-18,93) en
yitksek ham protein oranini verirken, her iki lokasyonda 1312 hatti (sirasiyla %17,64-17,97) ve
1312/15 aday gesit (sirasiyla %17,13-16,43) en diisiik ham protein oranimi vermistir (Cizelge 5).
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Pasinler lokasyonunda ABD orijinli 1312 hatti ham protein orani bakimindan Savas ¢esidinden diigiik
deger vermesine ragmen Savas ¢esidine benzerlik gosterdigi kaydedilmistir. Savas ¢esidinin sapinin
daha ince ve bol yaprakli olmasi nedeniyle ham protein oranmin yiiksek oldugu diisiiniilmektedir.
Nitekim Dogu Anadolu ekotipi 6zelligi gosteren Savas gesidinin genetik olarak saplarmin daha ince
ve bol yaprakli oldugu Seker ve ark., (2003) tarafindan bildirilmistir.

4. SONUCLAR VE ONERILER

Bu calisma, Dogu Anadolu Tarimsal Arastirma Enstitiisii Miidiirliigii'niin bolgenin ekolojik kosullar1
icin ¢esit gelistirme amaciyla yiirittiigli yonca 1slah caligmalari kapsaminda yiirGtilmiistir.
Introdiiksiyon materyali olarak kullanilan ABD orijinli 1312 hatt1 projenilerinden secilen non-dormant
1312/15 gesit adayi, standart olarak kullanilan Savas ¢esidi ve 1312 hatt1 ile verim, verim unsurlar1 ve
bazi kalite degerleri bakimindan iki yil ve iki lokasyonda karsilastirilmistir. Deneme sonuglarina gére
cesit adayr 1312/15’in kontrol Savas ¢esidine ve 1312 hattina gére verim, verim unsurlar1 ve bazi
kalite degerleri bakimindan yiiksek performans gosterdigi ortaya ¢ikmistir. Bu amagla 1312/15 nolu
¢esit adayimizin tescili ig¢in 2004 yilinda Tohumluk Tescil ve Sertifikasyon Merkezi Miidiirligii'ne
(TTSMM) yapilan basvuru sonucu 2009 yilinda Omerbey yonca ismiyle tescil ettirilerek bolge
tarimina kazandirilmgtir.
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Oz: Bu arastirmada, 4 farkli baharat ugucu yag1 (Hindistan cevizi, limon kabugu, karanfil ve
targin) 2 farkli oranda (%0,2 ve %0,4) kullanilarak iretilen dondurma &rneklerinin depolama
sliresince bazi fiziksel, kimyasal, duyusal ve mikrobiyolojik 6zellikleri incelenmistir.

Elde edilen bulgulara gore, baharat ugucu yag: ilavesinin dondurma 6rneklerinin fiziksel ve
kimyasal 6zellikleri tizerinde 6nemli derecede etkili olmadigi (P>0,05) ancak erime oranlarinin
depolama siiresince arttig1 tespit edilmistir. %0,2 diizeyinde Hindistan cevizi ugucu yagi i¢eren
ornek duyusal degerlendirmelerde en fazla, %0,4 diizeyinde karanfil ugucu yag iceren 6rnek
ise en az begenilen 6rnek olmustur. Genel olarak %0,2 diizeyinde baharat ugucu yagi iceren
ornekler %0,4 diizeyinde igeren Orneklere gore daha fazla begenilmistir. Dondurma
orneklerinin mikrobiyolojik &zellikler bakimindan TS 4265 Dondurma Standardi’na uygun
oldugu tespit edilmistir. Bu ¢alisma ile bazi baharat ugucu yaglarinin dondurma tiiretiminde
dogal aroma maddesi olarak kullanilabilecegi belirlenmistir.

Anahtar Kelimeler: Dondurma, ugucu yag, Hindistan cevizi, limon kabugu, karanfil, tar¢in
The Possibilities of Using Some Spice Essential Oils in Ice Cream Production

Abstract: In present study, some physical, chemical, sensory and microbiological
characteristics of ice cream samples produced by using 4 different essential oils (Coconut,
lemon bark, clove and cinnamon) in 2 different levels (0.2% and 0.4%) were investigated.

The findings indicated that although the addition of essential oil was not significantly effective
on the physical and chemical properties of ice cream samples (P>0.05), the melting rates
increased during storage. The sample with 0.2% coconut essential oil was the most favorite
sample in sensory evaluations, while the sample with 0.4% clove essential oil was the least
favorite sample. In general, samples with 0.2% essential oil were more appreciated than
samples with 0.4%. It has been determined that ice cream samples conformed to TS 4265 Ice
Cream Standard (Turkish Standard) in terms of microbiological properties. With this study, it
was determined that some essential oils can be used as a natural aroma substance in the
production of ice cream.

Keywords: Ice cream, essential oil, coconut, lemon bark, clove, cinnamon

1. GIRIS

Dondurma; siit, seker, stabilizor, emiilsifier ve aroma maddeleri gibi bilegenleri i¢eren dondurulmus
bir karisimdir (Cruz ve ark., 2009). Aroma maddeleri dondurma tiiketimi ve tiiketici kabul
edilebilirligi acisindan en Onemli bilesenlerdendir. Dondurma iiretiminde dogal aroma maddeleri
kullanildig: gibi sentetik aroma maddeleri de kullamilmaktadir. Sentetik olanlar daha bol ve ucuz
oldugu i¢in daha fazla kullanilmaktadir (Akin, 2009). Ancak beslenme ve saglik iligkisi, tiiketicilerde
artan saglikli beslenme bilinci, gida maddeleri iiretiminde yeni arayislar1 beraberinde getirmis, dogal
katk1 maddelerine olan talep artmstir (Negi, 2012).

Ugucu yaglar damitma veya presleme yoluyla, bitkilerin yaprak, meyve, kabuk ve kok kisimlarindan
elde edilen kompleks karisimlardir (Manikandan ve ark., 2015). Cogu, Birlesik Devletler Gida ve Tlag
Idaresi (Food and Drug Administration, FDA) tarafindan "GRAS" kategorisinde tutulmakta ve gida
katki maddeleri olarak onaylanmaktadir (Calo ve ark., 2015; Prakash ve ark., 2015). Kullanim
amaglart bagta lezzet ve koku pazarina yoneliktir (Burt, 2004). Ayrica bazi ugucu yaglarin
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antimikrobiyal, antiviral, antimikotik, antitoksijenik, vb. ézellikleri de oldugu ¢esitli aragtirmacilar
tarafindan ifade edilmistir (Feng and Zheng, 2007; Viuda-Martos ve ark., 2008).

Bu calismada, dondurma iiretiminde dogal aroma maddesi olarak kullanilabilecek bazi baharat
(Hindistan cevizi, limon kabugu, karanfil, tar¢in) ugucu yaglarinin ve uygun konsantrasyonlarinin
belirlenmesi amag¢lanmustir.

2. MATERYAL VE YONTEM

Dondurma iiretiminde kullanilan inek siitii ve krema Atatiirk Universitesi Ziraat Fakiiltesi Isletmesi
Miidiirliigii’nden; yagsiz siittozu, seker, salep ve baharat ugucu yaglari Erzurum piyasasindan satin
alimmistir. Dondurmaya islenecek siit, krema ve siittozuna ait bazi 6zellikler Cizelge 1’de verilmistir.
Dondurma iiretiminde kullanilan baharat ucucu yaglari, pH metre kullanilarak %50’lik Na,COj
¢ozeltisi ile notiirlenmistir.

Cizelge 1. Dondurma iiretiminde kullanilan siit, krema ve siittozuna ait bazi 6zellikler

Siit 0,21 6,70 12,20 4.2 1,029 0,63 2,71
Krema 0,40 6,38 70,65 66 - - -
Siittozu 0,14 6,59 98 1 - - -

Dondurma Uretimi

%14 seker (sakkaroz) ve %0,4 stabilizatér madde igerecek sekilde hazirlanan miks, sicak su
banyosunda 85 °C’de 10 dak siire ile pastdrize edildikten sonra 4=1 °C’ye sogutulmus ve soguk hava
deposunda ayn1 sicaklikta 24 saat olgunlasmaya birakilmigtir. Olgunlagmay: takiben miks, grup sayist
(9) kadar esit parcaya boliiniip Cizelge 2°de verilen ¢esit ve oranda baharat ugucu yagi eklendikten
sonra dondurmaya islenmislerdir. Uretilen dondurmalar fiziksel, kimyasal, mikrobiyolojik ve duyusal
analizler i¢in yeterli sayida ve steril plastik kaplara bolinerek derin dondurucuda muhafaza
edilmislerdir.

Cizelge 2. Dondurma 6rneklerine ilave edilen baharat ugucu yagi gesit ve oranlari

Ornek Kodu Baharat Ucucu Yagi Dondurmaya katilan oran (%)
Al Limon kabugu 0,2
A2 Limon kabugu 0,4
B1 Hindistan Cevizi 0,2
B2 Hindistan Cevizi 0,4
C1 Tarcin 0,2
C2 Targin 0,4
D1 Karanfil 0,2
D2 Karanfil 0,4
E (Kontrol) - 0,0

Dondurma Orneklerinde Yapilan Fiziksel ve Kimyasal Analizler

Erime oram Olson ve ark., (2003), hacim artis1 Tekingen (2000), asitlik, kurumadde, yag ve protein
miktarlar1 Kurt ve ark. (2014) tarafindan verilen yontemlere gore yapilmustir. pH tayini i¢in uygun
miktarda dondurma alinarak oda sicakliginda (20-25 °C) eritildikten hemen sonra birlesik elektrotlu
dijital pH-metre (WTW 340-1 marka) ile 6l¢iim yapilmstir.

Dondurma Orneklerinde Yapilan Duyusal Analizler
Bu amagla, dondurma orneklerinin renk ve goriinlis, yapt ve kivam, tat ve koku nitelikleri
depolamanin 1., 15. ve 30. giinlerinde Gida Miihendisligi Béliimii Ogretim Elemanlarindan olusan 12
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kigilik panelist grup tarafindan degerlendirilmistir (Anonim, 1992). Degerlendirmeler 5 puan
tizerinden yapilmigtir (5 puan, ¢ok iyi; 4, iyi; 3, az kusurlu; 2, kusurlu)

Dondurma Orneklerinde Yapilan Mikrobiyolojik Analizler

Koliform grubu bakterilerin sayimi igin Violet Red Bile Agar’da (Merck) 32+1 °C’de 24+2 saat,
psikrotrofik bakterilerin sayimu igin Plate Count Agar’da (Merck) 7 °C’de 10 giin siireyle inkiibasyon
gergeklestirilmistir. Maya ve kiif sayimu i¢in potato-dextrose agar (Meck) kullamilmigtir. Besiyerinin
pH’s1 %10’1uk steril tartarik asit ile 3,5’ ayarlanmis, petriler 20-25 °C’de 5 giin inkiibe edilmistir.

Istatistiksel Analizler

Arastirma, 4 farkli baharat ugucu yag, 2 farkli baharat ugucu yag: diizeyi, 3 farkli depolama periyodu
ve 2 tekerriir olmak {izere; (4x2x3) faktoriyel diizenlemede Tam Sansa Bagli Deneme Planina gore
kurulmug ve yiriitiilmiistiir. Elde edilen sonuglar SPSS (2004) paket programinda analize tabi
tutulmustur.

3. ARASTIRMA BULGULARI VE TARTISMA

Dondurma Orneklerine Ait Fiziksel ve Kimyasal Analiz Sonuglar

Dondurma 6rneklerinin fiziksel ve kimyasal 6zelliklerine ait sonuglar Cizelge 3’te verilmistir. Elde
edilen bulgulara gore, baharat ucucu yag: ilavesinin dondurma orneklerinin incelenen fiziksel ve
kimyasal 6zellikleri {izerinde 6nemli bir etki meydana getirmedigi (P>0,05), buna karsilik depolama
stiresinin dondurma 6rneklerinin erime oranlari iizerinde P<0,01 diizeyinde etkili oldugu saptanmuistir.
Dondurma orneklerine ait erime oranlar1 depolama siiresince diizenli bir sekilde artmustir (Sekil 1).
Giiven ve ark., (2003) tarafindan yapilan bir arastirmada da benzer sonuglar rapor edilmistir. Bu
durumun, buz kristallerinin yapisinda meydana gelen degisimle ilgili oldugu tahmin edilmektedir
(Olson ve ark., 2003).

Cizelge 3. Dondurma drneklerinin bazi fiziksel ve kimyasal 6zelliklerine ait ortalama degerler

Ornek kodu Kur?t:;o];ldde 2(()2% pH A(soi/t(:)i k P l&(g/toe)in Haci(n;}o i)il‘tl§l
E 39,21 14,45 6,47 0,26 3,61 29,38
Al 39,42 1450 6,45 0,26 3,60 29,62
A2 39,81 1410 6,41 0,25 3,62 29,39
B1 39,73 1420 6,47 0,26 3,67 29,59
B2 39,81 1435 6,45 0,25 3,65 29,04
C1 39,68 1440 6,50 0,25 3,74 29,92
C2 39,91 1430 6,50 0,26 3,64 29,61
D1 39,75 1415 6,47 0,25 3,68 29,32
D2 39,68 14,35 6,46 0,26 3,64 29,43
P 1,501 1,396 0416 0,111 0,958 0,725
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Sekil 1. Depolama periyodunca dondurma 6rneklerinin erime oranlarinda meydana gelen degisim

Dondurma Orneklerinin Duyusal Analiz Sonuclar

Yapilan varyans analizi sonucunda, baharat ucucu yagi cesidi, diizeyi ve depolama siiresinin
dondurma orneklerinin renk ve goriiniis degerleri lizerinde istatistiksel olarak onemli bir etkide
bulunmadig1 (P>0,05) tespit edilmistir. Dondurma orneklerine ait yap1 ve kivam degerleri baharat
ucucu yagi cesidi ve diizeyi bakimindan benzer bir degisim gostermis, buna karsilik, depolama
periyodunun etkisi istatistiksel agidan onemli (P<0,01) ¢cikmustir (Cizelge 4). Farkliligin hangi
periyotlar arasinda oldugunu belirlemek amaciyla yapilan Duncan ¢oklu karsilagtirma testi sonucunda
ise, 1. giin ile 15. giin arasindaki farkin 6nemsiz, buna karsilik 30. giiniin diger iki periyottan dnemli
diizeyde (P<0,01) farkli oldugu bulunmustur. Dondurma &rnekleri yap1 ve kivam bakimindan en fazla
30. glinde begenilmistir.

%0.2 diizeyinde Hindistan cevizi ugucu yagi iceren ornek (B1), duyusal analizlerde tat ve koku
bakimindan en yiiksek puani (4,57) almistir. Dolayisiyla, panelistler tarafindan biitin dondurma
ornekleri icerisinde en fazla begenilen 6rnek olmustur. Buna karsilik, %0.4 diizeyinde karanfil ugucu
yag1 igeren 6rnek (D2) en az begenilen (3,32) 6rnek olmustur. Ayrica, genel olarak %0,2 diizeyinde
baharat ugucu yagi igeren ornekler, %0,4 diizeyine gore daha fazla begenilmistir.
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Cizelge 4. Dondurma drneklerine ait duyusal analiz sonuglari

Dondurma Ornekleri Renk ve Goriiniis  Yapi ve Kivam  Tat ve Koku

E 4,86 4,60 4,40°
Al 481 4,43 3,97
A2 483 4,51 3724
B1 4,92 4,50 4573
B2 483 4,43 4,12
c1 4,80 4,36 3,89
C2 4,80 4,42 361
D1 4,86 4,47 3,43¢
D2 481 4,48 3,32¢

P 0,361 0,468 8,350

Depolama Periyodu (Giin)

1. 481 431" 3,89
15. 481 437" 3,85
30. 4,89 4,712 3,96

P 1,571 14,149™ 0,427

b ¢ Earkls harfle gosterilen ortalamalar arasindaki fark istatistiksel olarak énemlidir, P < 0,01

Deneme Dondurmalara Ait Mikrobiyolojik Analiz Sonuglari

Deneme dondurma &rneklerine ait ortalama koliform bakteri ve psikrotrof bakteri sayilari ile maya ve
kiif sayilar tespit edilebilir sinirin altinda bulunmustur (<10 kob/g). TS 4265 No’lu Dondurma
Standardi’na gore, dondurmalarda bulunabilecek en fazla koliform bakteri sayisimin 100 kob/g
diizeyinde olabilecegi hiikme baglanmigtir (Anonim, 2013). Analiz edilen dondurma Orneklerinin
koliform bakteri sayilar1 bu degerin altinda ¢ikmistir. TS 4265 No’lu Dondurma Standardinda,
dondurmalarda bulunabilecek maya-kiif sayilariyla ilgili herhangi bir hitkiim bulunmamaktadir.

Dondurulmus iriinlerin raf Omriini uzatmak ig¢in, Uriin isleme esnasinda psikrotrofik
mikroorganizmalarin tam olarak yikimi ¢ok 6nemlidir (Feijoo ve ark., 1997). Psikrotrof bakteriler 7
°C ve altinda gogalabilen mikroorganizmalar olarak tanimlanmaktadir. Psikrotroflar genellikle siit ve
st iriinlerinde bulunan protein, yag, fosfolipitler, glikoproteinler ve glikolipitleri pargalayan
ekstraseliiler enzimleri fazla miktarlarda iireten ve bu {irinlerde kotii tat ve aroma, yap1 ve tekstiir ve
renkte degismeler meydana getiren bakterilerdir (Marshall, 1979; Rowe ve ark., 2003). Dondurma
orneklerinde belirlenen psikrotrof bakteri sayilari deneme dondurmalarin bakteriyolojik kalitesinin iyi
oldugunu ve iiretim sonrasi herhangi bir bulagsmanin s6z konusu olmadigini1 gostermektedir.

4. SONUC VE ONERILER

Sonug olarak, baharat ugucu yag: ¢esidi ve diizeyinin dondurmanin fiziksel ve kimyasal &zellikleri
tizerinde O6nemli bir etki meydana getirmedigi (P>0,05), buna karsilik depolama siiresinin erime
oranlari tizerinde etkili oldugu (P<0,01) saptanmstir. Duyusal degerlendirmelere gore %0,2 ve %0,4
diizeyinde ilave edilen baharat ugucu yagi, deneme dondurmalarin dig goriiniisii, yap1 ve kivami
tizerinde O6nemli bir degisiklik meydana getirmemistir. Buna karsilik, %0,2 diizeyinde Hindistan
cevizi ugucu yagi iceren Ornek, tat ve koku bakimindan, panelistler tarafindan en fazla, %0,4
diizeyinde karanfil ugucu yagi igeren Ornek ise en az begenilen 6rnek olmustur. Analiz edilen
dondurma o&rneklerinin mikrobiyolojik nitelikleri ise, TS 4265 Dondurma Standardi’na uygun
bulunmustur. Kisaca; uygun ¢esit ve diizeyde baharat ugucu yagi secilerek dondurma iiretiminde
kullanilmas1 halinde, sade dondurmaya gore {iriiniin fiziksel ve kimyasal niteliklerinde herhangi bir
degisiklik meydana getirmeden, tiiketiciler tarafindan daha fazla begenilen ve fonksiyonel 6zelliklere
sahip dondurma iretiminin gergeklestirilebilecegi ortaya konulmustur.

KAYNAKLAR

Akin, N., 2009. Dondurma Bilimi ve Teknolojisi. Damla Ofset, 425 s., Konya.

Anonim, 1992. Dondurma Standardi. Tiirk Standartlar1 Enstitiisii, TS-4265, Ankara.

Anonim, 2013. Dondurma Standardi. Tirk Standartlar1 Enstitiisii, TS-4265, Ankara.

Burt, S., 2004. Essential oils: Their antibacterial properties and potential applications in foods—a review. Int J
Food Microbiol, 94, 223 — 253.

67

y

Alintert



Alinteri Journal of Agricultural Sciences. 2017, 32(2): 63-68
Alinteri Zirai Bilimler Dergisi
E. MACIT, A. CAGLAR, I. BAKIRCI

Calo, J.R., Crandall, P.G., O’Bryan, C.A., and Ricke, S.C., 2015. Essential oils as antimicrobials in food systems
- A review. Food Control, 54, 111-119.

Cruz, A.G., Antunes, A.E.C., Sousa, A.L.O.P., Faria, J.A.F., and Saad, S.M.I., 2009. Ice-cream as a probiotic
food carrier. Food Res Int, 42, 1233-1239.

Feijoo, S. C., Hayes, W. W., Watson, C. E., and Martin, J. H., 1997. Effect of microfluidizer technology on
Bacillus licheniformis spores in ice cream mix. J Dairy Sci, 80 (9), 2184-2187.

Feng, W., and Zheng, X., 2007. Essential oils to control Alternaria alternata in vitro and in vivo. Food Control,
18, 1126-1130.

Giiven, M., Karaca O. B., and Kacar, A., 2003. The effects of the combined use of stabilizers containing locust
bean gum and of the storage time on Kahramanmaras-type ice creams. Int J Dairy Technol, 56(4), 223-
228.

Kurt, A., Cakmake1, S. ve Caglar A., 2014. Siit ve mamulleri muayene ve analiz metotlar1 rehberi. Atatiirk Univ.
Ziraat Fak. Yay. No. 18, 238 s., Erzurum.

Manikandan, A., Shipra, S., Sri Nidhi, N., and Sivakumar, A., 2015. Antioxidant and antibacterial studies on
essential oils used as alternatives for chemical preservatives. J. Nat. Prod. Plant Resour., 5 (6):9-14.

Marshall, R. T., 1979. Psychrotrophic bacteria—their relationship to raw milk quality and keeping quality of
cottage cheese. Marshall & Italian Specialty Cheese Seminars. Food Science and Nutrition, University
of Missouri, Columbia, Missouri 65211, USA.

Negi, P.S., 2012. Plant extracts for the control of bacterial growth: Efficacy, stability and safety issues for food
application. Int J Food Microbiol, 156, 7-17.

Olson, D. W., White C. H., and Watson C. E., 2003. Properties of frozen dairy desserts processed by
microfluidization of their mixes. J Dairy Sci, 86, 1157-1162.

Prakash, B., Kedia, A., Mishra, P.K., and Dubey, N.K., 2015. Plant essential oils as food preservatives to control
moulds, mycotoxin contamination and oxidative deterioration of agri-food commodities - Potentials and
challenges. Food Control, 47, 381-391.

Rowe, M. T., Dunstall, G., Kilpatrick, D., and Wisdom, A.B., 2003. Effect of growth phase on the subsequent
growth kinetics of psychrotrophic bacteria of raw milk origin. Int J Dairy Technol, 56(1), 35-38.

SPSS Inc. Statistical package for the social sciences SPSS ver., 2004. 13.0 for Windows.Chicago, IL.

Tekinsen, O. C., 2000. Siit iiriinleri teknolojisi (3.baski). Selguk Universitesi Basimevi, 329 s., Konya.

Viuda-Martos, M., Ruiz-Navajas, Y., Fernandez-Lopez, J., and Pérez-Alvarez, J., 2008. Antifungal activity of
lemon (Citrus lemon L.), mandarin (Citrus reticulata L.), grapefruit (Citrus paradisi L.) and orange
(Citrus sinensis L.) essential oils. Food Control, 19, 1130-1138.

68

y

Alintert



Alinteri Journal of Agricultural Sciences. 2017, 32(2): 69-80
Alinteri Zirai Bilimler Dergisi

ﬂlmte??

Turkish Consumer Purchasing Decisions Regarding PGI-labelled
Erzurum Civil Cheese

Received/Gelig Tarihi: 13.10.2017  Accepted/Kabul Tarihi:08.11.2017

Research / Arastirma

Recotveu | Gelis Tarihi Yavuz TOPCU*, Vedat DAGDEMIR
QgclelptzegléKabm Tarih Atatiirk University, Faculty of Agriculture, Department of Agricultural

Economics, Erzurum- Turkey
DOI
10.28955/alinterizbd.343725

ISSN 2564-7814
e-1SSN 2587-2249

*e-mail: yavuztopcu@atauni.edu.tr

Abstract: The aim of the study is to explore how important intrinsic and extrinsic product
attributes affect the way that the consumer decides whether to purchase Erzurum Civil cheese
labelled with a Protected Geographical Indication (PGI). Data were obtained from a face-to-
face survey conducted with a sample of households in Erzurum during the autumn of 2014.
Principal Component Analysis (PCA) was used to identify the main factors underlying the way
that product attitudes and their socioeconomic characteristics influence the consumer’s
decision to purchase Erzurum Civil cheese. In addition, a k-means cluster analysis was applied
to segment homogeneous consumer masses according to the main factors and their
consumption frequencies. This was followed by a multiple regression analysis, which
identified how these factors influence consumption volumes. The results of the study showed
clearly that heavy users were motivated to buy Erzurum Civil cheese based on its intrinsic
product attributes. Medium and light users, however, were motivated to buy the cheese as a
result of its extrinsic product attributes, paying much more attention to product images of the
cheese. If these positive motivation stimuli are combined, marketing tactics and strategies
could increase demand trends for the redesigned and improved Erzurum Civil cheese and
maximise consumer satisfaction in each cluster.

Keywords: Erzurum Civil Cheese, principal component analysis, k-means cluster analysis,
multiple regression analysis, intrinsic and extrinsic product attributes

Cografi Isaretli Erzurum Civil Peyniri ile Tlgili Tiirk Tiiketicilerin
Satin Alma Kararlar

Oz: Calismanin amaci; Tiirk tiiketicilerin bir cografi isaret (PGI) ile etiketlenmis Erzurum
Civil peyniri satin alip almayacaklarina karar verme yontemlerini, igsel ve digsal liriin
niteliklerinin nasil etkiledigini ortaya koymaktir. Mevcut veriler 2014 yili sonbahar1 boyunca
Erzurum’da 6rnek hane halklari ile yiiz ylize yiiriitiilen bir anketten elde edilmistir. Temel
Bilesenler Analizi (PCA), tiiketicilerin Erzurum Civil Peyniri satin alma kararlarini etkileyen
iiriin nitelikleri ve onlarin sosyoekonomik 6zelliklerine igaret eden temel faktdrleri belirlemek
icin kullanilmistir. Ayni zamanda k-means kiimeleme analizi, temel faktorler ve tiiketicilerin
tilketim frekanslarina gére homojen tiiketici segmentleri olusturmak i¢in uygulanmistir. Bu
analiz, mevcut faktorlerin tiiketim hacimlerini nasil etkiledigini belirleyen ¢oklu regresyon
analizleri ile takip edilmistir. Aragtirmanin sonuglari; yogun kullanicilarin satina alma
kararlarmin Erzurum Civil peynirinin igsel nitelikleri tarafindan motive edildigini agik bir
sekilde ortaya koymustur. Fakat 1limli ve diisik diizeyde kullanicilar, {iriiniin digsal
niteliklerinin ve peynirin iirlin imajma daha ¢ok dnem atfetmenin bir sonucu olarak satin
almaya motive olmuslardir. Bu pozitif motivasyon uyaricilari birlestirilirse, pazarlama taktik ve
stratejileri yeni dizayn edilmis ve iyilestirilmis Erzurum Civil peynirinin talep trenlerini
artirabilir ve her bir kiimedeki tiiketim memnuniyetlerini maksimum kilabilir.

Anahtar Kelimeler: Erzurum Civil Peyniri, temel bilesenler analizi, k-ortalamalar kiimeleme
analizi, ¢oklu regresyon analizi, igsel ve digsal {iriin nitelikleri,
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1. INTRODUCTION

In recent years, drought and climatological changes based on global warming together with negative
effects on flora and fauna resulting from contamination by chemical residues have led to increasing
changes within the current agro-food production system. As a result, there is a tendency for farmers to
move towards organic food production systems with PGI, PDO and Traditional Speciality Guaranteed
(TSG) brand designations. In addition, direct marketing approaches or Short Food Supply Chains
(SFSC) have been adopted to meet consumer demand more effectively and to increase farmers’ annual
activity income by producing higher value-added dairy products such as Erzurum Civil and Kuflu
(mould-ripened, it an acid curd cheese with rennet added, is a popular local cheese variety with
Erzurum of the origin in Turkey, and is commonly produced in Erzurum located at the eastern
Anatolian region of Turkey. Erzurum civil cheese is produced in the small farms for their needs and
also by small dairy plants for commercial purposes in Erzurum. This product is consumed as fresh
cheese and/or the moldy cheese (kuflu cheese) ripened with the addition of curd by people living in
this region during all the year (Yildiz et al., 2010) cheeses as well as Kars Cheddar, Erzincan Tulum,
Van Herby and Feta cheese. In response to changes in the dairy product supply chain, consumer
socioeconomic characteristics have been explored both with regard to intrinsic product attributes,
including sensory quality after consumption, and extrinsic product attributes, which cover the
marketing mix at the sales point.

During the last decade, Turkish consumers have increasingly turned to dairy product varieties with
PGI, PDO and TSG branding. Their support for food confidence has had a big effect on consumer
purchasing decisions. One example is Erzurum Civil cheese, a traditional local dairy product that has
been given PGI status in Turkey. In 2007, the cheese was introduced to national food markets with
redesigned images advertising these local brand designations (TPE, 2016). At the same time as the
Turkish consumer’s purchasing decisions about this product have changed, new marketing strategies
have been designed to maximise product differentiation in the marketing mix by considering the
relationships between customers’ socioeconomic characteristics and their satisfaction with the
intrinsic and extrinsic quality attributes that reflect actual product profiles in different retailers.

Analysis of Turkish consumer purchasing patterns, therefore, should focus on how these factors affect
their purchasing attitudes and behaviours towards this product. These factors should underpin any
product redesign or improvement. In addition, the effective implementation of marketing tactics and
strategies for farmers, manufacturers and marketers should use information obtained from target
misses and the results of product analyses. In this way, consumer satisfaction could be improved,
while suppliers could also increase their annual revenue due to the increased demand for higher value-
added products.

Dairy products are an indispensable component of a healthy and balanced diet at all the stages of
human life as calcium and other nutrients are required for a strong and robust skeletal and muscular
system (Uzundumlu and Topcu, 2016). Consumption of dairy products has increased considerably
throughout the world in recent years due to the benefits of dairy products for human health. The
average per capita annual consumption of dairy products (such as cheese, milk and butter) were 20
and 25 kg, 28 and 15 litres, and 1.3 and 3 kg in Turkey and Erzurum, respectively. These levels are
much lower than those of countries that traditionally consume more cheese (30 kg, 110 litres, and 4.7
kg, respectively) (ASUD, 2010; TEPGE, 2012; Topcu, 2012).

To obtain a substantial increase in annual cheese consumption among Turkish consumers, traditional
sensory analysis should be combined with modern market research methods aimed at developing an
approach that integrates the evaluation of intrinsic and extrinsic cheese attributes, consumers’
socioeconomic characteristics and the possible interactions between these factors. If suppliers are able
to understand the relative importance of the influence of intrinsic and extrinsic attributes on consumer
purchasing decisions and buying priorities at the retailer level, they will be able to improve customer
satisfaction by redesigning and improving their current products. This study has focused on an
integrated approach, which combines all the factors that influence Turkish consumers to buy cheese
according to its region of origin. It should therefore provide an important contribution to the scientific
literature by filling an important gap.

Cheese manufactured by processing organic milk obtained from dairy farms that are located in the
high mountainous areas of the research region far and from intensive chemical pollutants has a
relative superiority. This is based on important intrinsic attributes such as sensory and visual quality,
and nutritional value (Lim et al., 2014; Grunert et al., 2015; Topcu, 2015; Topcu et al., 2015) together
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with extrinsic attributes, such as the region of origin, the actual product image, the cost to the
consumer, the organic production type, price and ingredient information and the customer’s income
and expenditure (Marcoz et al., 2014; Chamorro et al., 2015; Munoz et al., 2015; Uzundumlu and
Topcu, 2016). This cheese is therefore much preferred both by Turkish consumers who live in the
eastern Anatolian region and throughout the country.

Deciding how intrinsic and extrinsic product attributes affect the decision to buy Erzurum Civil cheese
with PGI branding, which provides a guarantee of attributes such as food and health safety, the region
of origin, production and processing techniques, is important for the development of effective
marketing tactics and strategies. This study, therefore, sought to find a solution to this problem. The
aim of the study was to explore which intrinsic and extrinsic product attributes of PGI-branded
Erzurum Civil cheese has the most influence on the purchasing decisions of Turkish consumers. The
study then aimed to determine the relationship between the main product attributes and customers’
socioeconomic characteristics in terms of motivating consumption.

2. MATERIAL AND METHODS

Materials

The primary data used in this study were obtained from a face-to-face survey exploring Turkish
consumers’ attitudes and behaviours about buying PGI-branded Erzurum Civil cheese. The survey
took place between the autumn and winter of 2014.

Methods

Sampling procedure

In order to calculate the sample size for each district, the following formula was used (Topcu et al.,
2009):

Z2*p*(l-
n=f “P7E-P) 2( P) _ g5 )
C
where in formul 1; n = sample size; Z = z value (1.96 for 95% confidence level); p = the percentage
making a choice (0.5 used for sample size needed); and ¢ = the deviation proportion between the main
and sample population (0.05 = +5).

The minimum sample size representing the main population, based on the population of each district,
was calculated as 385 households. However, 400 households were interviewed to increase the
representative nature of the sample. The weighted sample size and distribution of the survey for each
district were determined proportionally (Table 1). Some characteristics of the main population and the
three districts are also indicated in Table 1.
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Table 1. Some demographic characteristics of Erzurum Central Districts and Erzurum population, and
the number of households and questionnaires

Erzurum Central Districts

Demographic characteristics Yakutiye palandoken Adiziye Erzurum
Mal N 92.976 82.177 26.095 384.356
| Vae % 5055 50.06 50.57 50.35
5 N 90.956 81.969 25.510 378.964
c Female
8 % 49.45 49.94 49.43 49.65
Total N  183.932 164.146 51.605 763.320
%  100.00 100.00 100.00 100.00
g Child population N 48.742 44.436 14.707 213.824
S (+<14years) % 26.50 27.07 28.50 28.00
S Young and mature N 122315 110.424 34.346 488.465
& (15-65 years) % 66.50 67.27 66.75 64.00
g Old population N 12.875 9.286 2.552 61.031
S (+>65 years) % 7.00 5.66 4.75 8.00
S Total N  183.932 164.146 51.605 763.320
< 'om %  100.00 100.00 100.00 100.00
N 43.793 38.174 11.468 145.394
Households x 4.20 4.30 4.50 5.25
% 30.12 26.25 7.90 100.00
. . Erzurum Central Districts
# Household & questionnaires Yakutiye Palandoken Aziziye Total
Households N 43.793 38.174 11.468 93.435
% 46.87 40.86 12.27 100.00
Main N 181.00 157.00 47.00 385.00
Additional questionnaire N 7.00 6.00 2.00 15.00
Total N 188.00 163.00 49.00 400.00

Questionnaire preparation and data collection

The survey was conducted in Erzurum in the eastern Anatolian region of Turkey. Participants
representing household heads were asked to respond to each statement indicating the relative
importance of different Erzurum Civil cheese attributes. The questionnaire used a Likert format with a
1 to 5 scale (where 1 and 5 refer to the least and most important/preferred attributes, respectively). Of
29 attributes, 14 were related to intrinsic product attributes (sensory quality, food safety, nutritional
value, etc.), whereas 15 were associated with extrinsic attributes (actual product quality, promotion
mix, visual quality, region of origin, brand image, etc.) (Topcu et al., 2009; Topcu, 2015). In addition,
the survey gathered information about the consumers’ socioeconomic characteristics such as the
amounts of Erzurum Civil cheese consumed versus a substitution cheese, price and consumption
frequency, income and expenditure levels, and age and family size.

Statistical analysis

After editing and coding, the data were first subjected to PCA (a factor extraction method used to
form uncorrelated linear combinations of the observed variables. The first component has the
maximum variance. Successive components explain progressively smaller portions of the variance and
are all uncorrelated with each other. PCA is used to obtain the initial factor solution. It can be used
when there is a single correlation matrix.)to determine how the main factors relating to product
attributes and socioeconomic characteristics influenced consumer decisions to buy Erzurum Civil
cheese. PCA is a data reduction technique, which reduces the number of variables used in an analysis
by creating new variables that combine redundancy in the data (SPSS 20.0, 2015). The first step in
PCA is to determine the number of relevant factors. The study used the Varimax Rotation Method
(VRM)( this method is an orthogonal rotation method that minimizes the number of variables that
have high loading on each factor. It simplifies the interpretation of the factors.) to calculate this. PCA
was used first to identify underlying aspects that were able to explain a correlation between a set of
food product attributes and socioeconomic characteristics. The purpose of the PCA was to identify
those attributes that accounted for a relatively large proportion of the variance in the sample.

In the next step, a k-means cluster analysis was used to identify three different homogeneous
consumer segments: heavy (everyday), medium (weekly) and light (monthly) users with 133, 162 and
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105 individuals, respectively, according to the frequency with which they consumed Erzurum Civil
cheese.

In the final stage of the statistical analyses, the main factors obtained from the PCA were used in
Multiple Regression and Multiple Correlation Analyses (MRC), respectively. MRC analysis was used
to measure the efficiency of the main factors with regard to how the product attributes and
socioeconomic characteristics influenced the amounts of cheese consumed. The coefficient estimates
were estimated by using Ordinary Least Squares (OLS) analysis. The individual and group
significance of these coefficients were tested using t and F tests, respectively. In order to evaluate any
econometrical problems among the variables, the results were tested for overall multi-collinearity and
auto-correlation problems by considering the Variance-inflating Factor (VIF) and Durbin-Watson d
statistics (Gujarati, 2005; SPSS 20.0, 2015).

The MRC model could be written as following equation:
FMCONS = f (ACTQLT, PROMIX, FODSFT, SENQLT,VISQLT, BRDIMG, NUTVAL, REGORG, DISINC,
SUBCON, SUBPRI, FAMLIF, ¢;)
Dependent variable
CVLCON : Monthly Erzurum Civil cheese consumption amount (kg)
Independent variables

ACTQLT : Actual cheese quality (extrinsic attribute)
PROMIX : Promotion mix (extrinsic attributes)
FODSFT : Food safety (intrinsic attributes)
SENQLT : Sensory quality (intrinsic attribute)
VISQLT : Visual quality (extrinsic attribute)
BRDIMG : Brand image (extrinsic attribute)

NUTVAL : Nutritional value (intrinsic attributes)
REGORG : Region of origin (extrinsic attribute)

DISINC . Disposable income ($)(socioeconomic factor)

SUBCON : Substitution cheese consumption (socioeconomic factor)
SUBPRI : Substitution cheese prices ($)(socioeconomic factor)
FAMLIF : Family life cycle (demographic factor)

3. RESULTS AND DISCUSSION

Results of Principal Component Analysis (PCA)

Kaiser normalisation (KMO), which compared partial correlation coefficients with observed
coefficients including the influence of both the intrinsic and extrinsic attributes and consumer
socioeconomic characteristics on Erzurum Civil cheese purchasing decisions was calculated as 0.87
and 0.64. This means that the data set for PCA was at perfect and good levels, respectively, as the test
score was greater than 0.5 (Tables 2 and 3).

However, the chi-square value calculated to obtain Bartlett’s test of Sphericity statistics for these
factors was calculated as 3585.69 (p = 0.000) and 611.07 (p = 0.000). As a result, the unit matrix
hypotheses were rejected (p<0.001). The VRM grouped the 29 and 10 variables related to the
influence of the intrinsic and extrinsic attributes of Erzurum Civil cheese and consumers’
socioeconomic characteristics on purchasing decisions into 8 and 4 (total 12) main factors with Eigen
values greater than 1.0. These factors explained 65% and 66% of the total variances, respectively
(Tables 2 and 3).

As shown in Table 2, the study found that actual quality (ACTQLT) and promotion mix (PROMIX),
with a 21% share of the explained variance on consumers’ decisions to buy Erzurum Civil cheese,
were the most important extrinsic product attributes. Visual quality (VISQLT), brand image
(BRDIMG) and the region of origin (REGORG) also had a 21% share of explained variance.
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Table 2. The results of PCA with regard to the effects of food attributes on Erzurum Civil cheese purchase
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Factor

Factor loadings”

interpretations and

the variables F1 F2 F3 F4 F5 F6 F7 F8
ACTUAL QUALITY (F1: ACTQLT)
Quality-price relation  0.696  0.252  0.293  0.149  0.018 -0.085 0122 -0013
Core quality 0686 0.08 0425 0143 0058  0.059 0040  -0.042
Cost to the consumer  0.628  0.293 0.056 -0.010 0.288 -0.048 0.070 0.036
Willingness tobuy 579 o058 0232 0081 0234 0375 0039 0117
organic cheese
Eﬁgé'siaccess 0 0562 0078 0036 0164 0150  0.005 0255  0.156
Stability inquality 0508  0.221  0.103  0.075  0.096  0.351 0.166  -0.011
PROMOTION MIX (F2: PROMIX)
Promotion 0241 0727 0182 0180 -0.08 -0.125 -0.030  0.040
Advertisement 0041 0724 0114 0022 0039  0.329 0015  0.007
Package weigh 0173 0706 0001 0036  0.166  0.010 0109  0.154
Package material 0.144  0.556 0.084 0.056  -0.130 0.362 0.056 0.096
Packagedesignand 519 0507 0209  -0008 0204  0.252 0153  0.024
appearance
FOOD SAFETY (F3: FODSFT)
Hygienic manufac. ) ;5 0219 0820  0.130 0.160 0024 0088 0.054
and marketing
Food safety 0178 0162 0811 0130 0093 0068 0201 0.120
Trustworthiness 0392 0015 0615 0219 -0044 0148 0221 0.150
Fresof theharmful o044 0123 0578 0281 0046 0371 0254  0.165
substances
Trust to 0358 0175 0550 0250 ., 0392 -0236 0221
manufacturer 0.034
SENSORY QUALITY (F4: SENQLT)
Aroma and taste 0.108 0.051 0.149 0.830 0.085 0.033 0.086 0 022_
Texture 0242 0075 0108 0.826 0.083 0059 0093  0.048
ﬁ;”ve(:'r/(’dor and 0093 0033 0182 0.747 0287 0047 0045 0.071
VISUAL QUALITY (F5: VISQLT)
Fibrous structure 0122 0014 0079 0096 0759 0121 0175  0.040
A different 0200  0.045 - 0094 0751 0168  -0.016 0.289
appearance 0.006
Thecheesecolorand 4565 0076 0115 0271 0636  -0009 0121  0.064
tenderness
BRAND IMAGE (F6: BRDIMG)
Willingnesstobuy 566 0280 0050 -0014 0111 0624 0324 0158
private label
Willingnesstobuy 097 9231 0121 0008 0187 0578 0398  0.028
manuf. brand
Willingnesstobuy o056 0185 0433  0.166 0214 0573  -0071 0127
local-branded
NUTRITIONAL VALUE (F7: NUTVAL)
Low fat level 0255 0043 0108 0101 0057 0122 0783 0.127
Rich in calcium 0170 0080  0.119 0124 0187 0111 0750 0.119
E;g{‘e'igs‘”tam'” and 0092 0470 0216 0054 0079 0135 0732 0027
REGION OF ORIGIN (F8: REGORG)
Erzurum (region) 0059 0030  0.083 0034 0086 0098 0120 0.827
of origin
Eigen-values 3393 3132 3004 2513 2.463 2.253 1.929  1.596
Share ofexplained 14946 10103 9691 8107 7.945 7.267 6.221  5.149
variance (%)
tCh‘;”(‘;/'S“"e shareof 16946 21049 30739 38.847 46.791 54.059 60.280  65.429
KMO (Kaiser-Meyer-Olkin) statistic 0.873

Bartlett’s test of
Sphericity

|chi - square (72, df : 465): 3585.69] (p:0.000)

"The bold numbers indicated the largest loadings for each variable
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All the extrinsic product attributes therefore explained 42% of total variance. Intrinsic product
attributes such as food safety (FODSFT), sensory quality (SENQLT) and nutritional value
(NUTVAL) accounted for 24% of total variance. As a result, the extrinsic product attributes were
found to be the most important.

The results of the study also indicated that the cumulative share of the explained variance of
consumers’ socioeconomic characteristics (disposable income (DISINC), substitution cheese
consumption (SUBCON) and substitution cheese prices (SUBPRI)) were more important than their
demographic characteristics with regard to Erzurum Civil cheese purchasing decisions (Table 3).

Table 3. The results of PCA with regard to the effects of the consumers’ socioeconomic
characteristics on Erzurum Civil cheese purchase decisions

Factor loadings”

Factor interpretations and the variables

F9 F10 F11 F12
DISPOSABLE INCOME (F9: DISINC)
Total expenditure 0.928 0.025 0.065 -0.067
Food expenditure 0.872 -0.013 0.011 0.012
Disposable income 0.861 0.109 0.137 -0.138
SUBSTITUTION CONSUMPTION (F10: SUBCON)
Cheddar cheese consumption amount 0.009 0.858 0.094 -0.031
White cheese consumption amount 0.035 0.597 -0.157 0.385
SUBSTITUTION PRICES (F11: SUBPRI)
The price of green/moldy cheese -0.068 -0.254 0.757 0.166
The price of white cheese 0.181 0.187 0.685 -0.111
The price of cheddar cheese 0.176 0.464 0.504 -0.242
FAMILY LIFECRCLY (F12:FAMLIF)
The age of the consumer -0.017 0.146 -0.106 0.776
The family size of the consumer -0.115 -0.068 0.083 0.701
Eigen-values 2.448 1.446 1.372 1.364
Share of explained variance (%) 24.476 14.460 13.721 13.642
Cumulative share of that (%) 24.476 38.936 52.657 66.299
KMO (Kaiser-Meyer-Olkin) statistic 0.644
Bartlett’s test of Sphericity [Chi -square (/Iz,df : 45): 61 1.067] (p:0.000)

“The bold numbers indicated the largest loading for each variable

Results of Cluster Analysis

The extrinsic and intrinsic product attributes and consumers’ socioeconomic and demographic
characteristics derived from the PCA and impacting on purchase decisions were distributed into three
homogeneous consumers segments using a k-means cluster analysis, as shown in Table 4.

The results of the study show that heavy users paid attention to core benefits based on intrinsic
product attributes with FODSFT, SENQLT, NUTVAL and REGORG affecting sensory quality and
economic characteristics such as DISINC and SUBPRI. On the other hand, medium and light users
focused on actual Erzurum Civil cheese images with regard to the extrinsic product attributes covering
ACTQLT and VISQLT with REGORG, and BRDIMG with REGORG under PROMIX, by adapting
substitution cheese consumption patterns according to FAMLIF.
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Table 4. Final cluster centre scores and the number of cases in each cluster.
Main factors Clusters’
Heavy users (C1)™ Medium users (C2)™  Light users (C3)™
ACTUAL QUALITY (ACTQLT) -0.189 0.260 -1.118
PROMOTION MIX (PROMIX) -0.635 -0.104 0.243
FOOD SAFETY (FODSFT) 0.505 -0.143 -0.387
SENSORY QUALITY (SENQLT) 0.169 -0.151 -1.342
VISUAL QUALITY (VISQLT) -0.154 0.086 -0.144
BRAND IMAGE (BRDIMG) -0.030 -0.162 0.407
NUTRITIONAL VALUE (NUTVAL) 0.413 -0.102 -0.085
REGION OF ORIGIN (REGORG) 0.317 0.089 0.245
DISPOSABLE INCOME (DISINC) 0.814 -0.342 -0.060
SUBSTITUTION CONSUMPTION
(SUBCON) -0.205 -0.040 0.268
SUBSTITUTION PRICES(SUBPRI) 0.340 -0.005 -0.850
FAMILY LIFECYCLE (FAMLIF) -0.788 -0.008 0.300
ﬂymber of total cases in each cluster 133 162 105
% of total cases in each cluster 33% 41% 26%

“Bold and bold italic numbers indicate the highest and second high final cluster centre scores for each factor, respectively.
"According to F statistics, the final cluster centre scores were found very importance (p<0.01)
“"The total number of the cases (n): 400

Results of Multiple Regression and Correlation (MRC) Analyses

The statistical analyses shown in Table 5 report VIF values of 1.06 and 2.47, indicating that scores
between 1.00 and 2.50 determine the acceptable reference range. Durbin-Watson d statistics of 1.94
positioned between d, (1.96) and 4-d, (1.68) suggested that there were no econometric problems for
multi-collinearity and auto-correlation in the MRC model (Gujarati, 2005). According to these results,
the data sets could be used directly for the MRC model.

The determination statistics, OLS estimates of the parameter confidents and other statistical
measurements such as F and t, collinearity and correlation matrix scores are shown in Table 5. The
results of the MRC analysis indicate that the determination coefficient (R?) and adjusted R? was
calculated as 0.59 and 0.52 in the MRC model. As a result, all the independent variables were able to
explain more than 50% of the dependent variable.

Table 5. The measurement results of the MRC analysis and some statistic tests

n: 400 R?% 0.587 Adj.R% 0.515 Fezass) : 9.558 DW
de: 1.943
Variables MRC model Collinearity Correlations

statistics
dCoefficient S.D t-value  p-value Tolerance  VIF Zero-order Partial Part

Constant 14.164 3.568 3.970  0.000"" - - - - -
ACTQLT 0.214 1.945 2226  0.0277 0.668 1.496  0.004 0.263 0.175
PROMIX 0.477 2587 2212  0.037" 0.442 2372 0.361 0.412 0.310
FODSFT 0.291 1.754 1797  0.085" 0.749 1.335 0.063 0.344 0.252
SENQLT 0.272 1.877 4.008  0.000™" 0.836 1.197 0.188 0.315 0.248
VISQLT 0.215 1593 2.337 0.022" 0.709 1410 0.416 0.271 0.181
BRDIMG 0.194 2106 1.651  0.100 0.383 2.609  0.240 0.184 0.120
NUTVAL 0.183 2303 2169  0.034” 0.839 1.193  0.018 0.253 0.168
REGORG 0.182 1.732 2063  0.043” 0.770 1298 0.114 0.241 0.160
DISINC 0.213 1.306 2.248  0.035" 0.401 2494  0.277 0.206 0.135
SUBCON -0.353 1549 -4.100 0.000™" 0.807 1239 -0.387  -0.443 -0.317
SUBPRI 0.132 1500 1.191  0.050™ 0.809 1.236  0.054 0.156 0.118
FAMLIF 0.443 1.964 5.173  0.000™" 0.814 1.228  0.506 0.529  0.400

aThe coefficients consisted of the standardized coefficients “"p<0.001 “p<0.05 “P<0.10

The partial regression coefficients of all the independent variables that took t-statistics into
consideration were found to be statistically meaningful (ter.12:0.001-0.10)- The signs of their coefficients
(with negative values in SUBCON and positive values in the others) were also consistent with the
economic theories at these levels (p = 0.001-0.10).
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The results of the MRC analysis also highlighted that extrinsic product attributes, including PROMIX,
VISQLT and ACTQLT, and BRDIMG and REGORG, had a much stronger (p<0.001-0.05) and more
moderate effect (p<0.10), respectively, on the cheese purchasing decisions of Turkish consumers.
However, intrinsic product attributes, such as SENQLT and NUTVAL and FODSFT had a strong
(p<0.001-0.05) and moderate (p<0.10) impact, respectively. On the other hand, the impact of
socioeconomic and demographic characteristics on cheese purchasing decisions (including DISINC,
SUBCON, SUBPRI and FAMLIF) had a significant effect (p<0.001-0.05).

This study simultaneously evaluated all the main factors to determine how both the important intrinsic
and extrinsic attributes of Erzurum Civil cheese and consumers’ socioeconomic and demographic
characteristics affect the purchasing decisions of homogeneous consumer segments (grouped as
heavy, medium and light users according to their consumption frequencies). In this study, the results
of the MRC also showed that all the main attributes derived from the PCA had a statistically
significant impact on cheese purchasing decisions (p<0.001-0.10).

According to the results, when making purchase decisions, heavy users placed much higher
importance on intrinsic product attributes with regard to food safety, sensory quality and nutritional
value and also to the region of origin (PDO/PGI). There was a much closer relationship with intrinsic
product attributes when taking disposable income and substitution cheese prices into account.

A number of studies on consumer purchasing decisions have shown that local dairy products with
PDO and PGI branding are commonly equated with higher positive purchase motivation and
willingness to pay due to their intrinsic quality attributes, being more natural, fresh, healthy and safe
than conventional dairy products. Consumers, therefore, have been shown to pay particular attention
to food safety in the decision to buy dairy products (generally local cheese varieties) in studies
conducted by Bellows et al. (2010), Lalor et al. (2011), Tsourgiannis et al. (2011), Topcu and
Uzundumlu (2012), Boniface et al. (2013), Topcu (2015), Aprile et al. (2016), Giampietri et al.
(2016), Hsu et al. (2016) and Zhao et al. (2016).

In addition, consumers are reported to focus on sensory quality in locally produced cheeses (Enneking
et al., 2007; Koutroulou and Tsourgiannis, 2011; Aquilanti et al., 2013; Goosen and Muller, 2014)
and on nutritional values (Tsourgiannis et al., 2011; Goosen and Muller, 2014; Tsourgiannis et al.,
2014; Almli et al., 2015; Miklavec et al., 2015; Topcu, 2015; Pinto et al., 2016). All these studies
support the findings of the current study with regard to the impact of intrinsic product attributes on
Erzurum Civil cheese purchasing decisions, with heavy users gaining increased satisfaction from core
benefits.

The signs of their coefficients (with negative values in SUBCON and positive values in the others)
were also consistent with the economic theories at these levels (p = 0.001-0.10).With regard to
medium and light users, their purchasing decisions and cognitive perceptions were based on extrinsic
product attributes. As a result, they appreciated actual product images, and actual and visual qualities
with PGI/PDO branding in the promotion mix, according to family life cycle and willingness to
consume substitution cheeses, respectively.

With regard to influences on consumer purchasing decisions regarding dairy products at the retailer
level, previous studies have reported that the effect of extrinsic product attributes based on actual
product images plays a major role. The results of a number of studies about brand image and region of
origin have emphasised stronger relationships between consumers’ purchasing intentions,
consumption frequencies and extrinsic quality attributes at the point of sale (Enneking et al., 2007;
Kokthi et al., 2014; Uzundumlu and Topcu, 2016; Weber et al., 2015; Bartsch et al., 2016). The same
findings are true for studies regarding actual and visual qualities (Koutroulou and Tsourgiannis, 2011,
Boniface et al., 2013; Cacciolatti et al., 2015; Topcu, 2015; Aprile et al., 2016; Pinto et al., 2016).
These findings are also compatible with the results of this study, which shows that extrinsic dairy
product attributes are crucial in the purchase decision-making process for medium and light users.

As mentioned earlier, the results of earlier studies have also suggested that promotion mixes linking
brand image and actual product life cycle lead to significant increases in mass consumption trends by
providing positive motivation for purchasing intentions (Chrysochou, 2010; Hawkes, 2010; Luca and
Suggs, 2010; Steenhuis et al., 2011; Glanz et al., 2012; Nordfalt and Lange, 2013; Liang, 2016; Porral
and Mangin, 2016).
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Other studies about local cheese varieties have revealed that consumers’ socioeconomic and
demographic characteristics, including substitution food prices, general and food-related household
expenditure, the life cycle of the household, available income and region of origin (PDO, PGI, TSG),
were the most important factors impacting on their purchasing decisions (Tsourgiannis et al., 2011;
Meijers and Van Dam, 2012; Boniface et al., 2013; Kokthi et al., 2014; Weber et al., 2015; Silva et
al., 2016).

4. CONCLUSION

This study was conducted to identify how important intrinsic and extrinsic product attributes affect the
Turkish consumer’s decision to buy Erzurum Civil cheese. Consumers were segmented into three
consumers groups: heavy, medium and light users, according to their consumption frequencies, and
with different socioeconomic and demographic characteristics.

The results of the study show that heavy users gained their satisfaction from the core benefits of the
cheese, based on intrinsic product attributes including food safety and sensory and nutritional quality.
When deciding to purchase Erzurum Civil cheese, medium and light users paid much more attention
to the actual product images of Erzurum Civil cheese, based on extrinsic product attributes combining
visual and actual quality with PGI/PDO branding in the promotion mix.

Although heavy users shaped their purchase patterns based on the intrinsic attributes of Erzurum Civil
cheese, other types of user appreciated the actual product image, which emphasised the hedonic
quality of the cheese at the point of sale. Therefore, the study recommends that suppliers should
improve the intrinsic quality attributes of Erzurum Civil cheese for heavy users and redesign the
actual product image for medium and light users, based on its extrinsic quality attributes. If these
positive motivation stimuli are combined, such marketing tactics and strategies could increase demand
trends for the redesigned and improved Erzurum Civil cheese and maximise consumer satisfaction in
each cluster. Sellers could provide both increased consumer satisfaction and greater economic benefits
for themselves and the retailers who play an active role in the food supply chain by improving
marketing margins.
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Oz: Tiirkiye yumurta iiretimiyle diinyanin énemli iilkelerinden birisi olmasina ragmen, toplam
iiretimi mevcut potansiyeli diizeyinde degildir. Toplam yumurta {iretimini artirmanin en etkin
yolu verimliklik artigt saglamaktir. Bu calismada yumurtaci tavuk bazal yemine degisik
oranlarda humat ilave edilerek olusturulan rasyonlarm yumurta verimine etkisi Gamma ve
McNally modelleriyle analiz edilmistir. Yumurtaci tavuk yemine ilave edilen %0,15 oraninda
humatin, yumurta verimine en fazla katkiy1 sagladigi belirlenmistir. Sonug¢ olarak, yumurtaci
tavuk yemlerine humat ilavesinin yumurta verimi tizerine etkisine yonelik farkli bolgelerde,
farkli tir ve cins kanatlilar iizerinde daha fazla ve uzun siireli ¢aligmalarin yapilmasi
Onerilmektedir.

Anahtar Kelimeler: Yumurtaci tavuk, Humat, yumurta iretim egrileri

The Analysis with Gamma and McNally Models of Effect of Different Level
Humate Supplemented into Diets of Laying Hen on Egg Production

Abstract: Although Turkey is one of the world's most important countries with egg
production, total production is not at its current potential. The most effective way to increase
total egg production is to increase productivity. In this study, egg production efficiency of
rations formed by adding humate to laying hen’s basal diet at various ratios was analyzed using
Gamma and McNally models. It was determined that humate added at 0.15% into diet of
laying hens gives the maximum contribution to egg production. As a result, it is suggested that
further investigations in different regions on different species and breed of poultry are needed
to clarify the effect of humate supplemented into diets of laying hen on the egg production.

Keywords: Laying hen, Humate, egg production curve

1. GIRIS

Tiirkiye’de yumurta tavukgulugu sektorii bitylimeye agik 6nemli bir sektordiir. Sektor, 98,6 milyon
adet yumurtaci tavuk ve 18.7 milyar adet yumurta iiretimiyle ekonomiye 6nemli bir katma deger
saglamaktadir. Tiirkiye, 1.045 milyon ton yumurta iiretimiyle diinyada 9. sirada yer alirken, kisi
bagina yillik 200 adet yumurta tiiketimiyle 18. sirada yer almaktadir (Anon., 2016). Ancak Tiirkiye’de
kisi bagina yumurta tiikketimi hala yeterli ve beklenen sayida degildir (Anon., 2015). Sektoriin mevecut
altyapisiyla daha yiiksek bir katma deger iiretmesinin yolu maliyet ve verimlilik tizerine direkt etkili
olan yem karmasinin optimize edilmesidir.

Cesitli yem katki maddelerinin kullanimi, hayvan besleme ve biyoteknoloji alanlarinda saglanan
ilerlemelere paralel olarak son yillarda iizerinde en ¢ok durulan konularin baginda gelmektedir.

Son yillarda yem katki maddesi olarak antibiyotikler, hormonlar, organik asitler, enzimler,
oligosakkaritler, humatlar ve probiyotikler yemden yararlanmay: artirmak, elde edilen hayvansal
irtinlerin miktar ve kalitesini yiikseltmek, hayvanlarin sagliklarini korumak ve sonugta elde edilen
driinlerin  maliyetini diigirmek amaciyla Ozellikle kanatli hayvan rasyonlarinda siklikla
kullanilmaktadirlar. Humatlarin antibiyotiklere alternatif yem katki maddeleri olarak kanath
yemlerinde kullanimlari giderek artmaktadir (Aimonen ve Nasi-Rauva, 1991; Veldhman ve Vahl,
1994; Dierck, 1989).
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Humatlarin yumurta tavuklarinda performans iizerine etkilerini ortaya koymak amaciyla yapilan
caligmalarin yeni olmasi ve yeterli sayida olmamasi bu konuda daha fazla sayida arastirma yapilmasi
gerektigini ortaya koymaktadir. Buradan hareketle bu ¢alismanin amaci; humik, fulvik ve ulmik
asitleri ile bir kisim iz elementleri ihtiva eden Farmagiilator dry ™ ‘nin yumurtaci tavuk yemlerinde
farkli oranlarda kullanilmasinin performans iizerine etkilerini belirlemektir. Tavuklarda yumurta
iretimi, genellikle nonlinear matematiksel modellerin kullanildigi yumurta {iretim egrileriyle
belirlenmektedir (Miyoshi ve ark., 1996). Bu ¢aligmada, iki model tipi kullanilarak farkli oranlarda
humat igeren rasyonlarla beslenen tavuklarin yumurta iiretim egrileri karsilastirilmistir.

2. MATERYAL VE YONTEM

Materyal

Hayvan materyali

Aragtirmanin hayvan materyalini, Atatiirk Universitesi Ziraat Fakiiltesi Arastirma ve Uygulama
Ciftligi Tavukguluk Subesinde yetistirilen 46 haftalik yasta 360 adet Lohmann LSL-beyaz ticari
yumurtaci tavuk olusturmustur. Deneme Atatiirk Universitesi Ziraat Fakiiltesi Arastirma ve Uygulama
Ciftligi Tavukculuk Subesi kiimeslerinde yuriitilmiistiir. Arastirma boyunca standart yemlik, suluk,
aydinlatma ve yogunluk kullanilmistir.

Yem materyali

Yem materyalini, kafes yumurtaci tavuk yemine %0.15, %0.25 ve—%0.35 oraninda humat
(Farmagiilator dry™) ilave edilerek hazirlanan ve bilesimi-kimyasal kompozisyonu Cizelge 1°de
verilen rasyonlar olusturmustur. Deneme gruplari1 HO (kontrol), H1(%0.15), H2(%0.25) ve H3(%0.35)
seklinde dizayn edilmistir.

Cizelge 1. Bazal Yemin Bilesimi, Kimyasal Kompozisyonu ve Kimyasal Analiz Sonuglar1

Ay

Alintert

Yem Ham Maddeleri Karmadaki  Kimyasal Kompozisyon Besin Madde
Orani (%) Orami (%)

Misir 35,12 Kuru Madde 88,0

Bugday 10,0 Ham Protein 16,0

Arpa 15,06 Ham Seliiloz <8.,0

Soya Kkiispesi.48 14,23 Ham Kiil <13,0

Aycicegi kiispesi 4,0 HCL'de Coziinmeyen Kiil <1,0

Et-kemik unu 2,28 Lisin >0,65

Hayvansal yag 1,34 Metiyonin >0,30

Fulfatsoya 8,0 Sistin >0,25

Mermer tozu 8,05 Kalsiyum 2,5-5,0

Metiyonin+Lisin 0,11+0,08 Fosfor >0,6

Tuz 0,25 Tuz <0,40

Vit. 15/5* 0,25

Na bikarbonat 0,05

Enzim 0,05

Toxin baglayici 0,1

Fitaz 0,08 ME Kkal/ kg yem >2650

Kimyasal Analiz Sonuglar: Besin Madde Orani (%)

Kuru Madde 90,00

Ham Protein 15,71

Ham Seliiloz 4,55

Ham Yag 2,75

Ham Kiil 11,14

N’siz Oz Maddeler 55,85

Yontem

Deneme gruplarinin olusturulmasi ve hayvanlarin beslenmesi

Bu ¢alisma, her birinde 90 hayvan bulunan, biri kontrol, {i¢ii deneme grubu olmak iizere toplam 4
grupta, 360 tavuk kullanilarak, tam sansa bagli deneme planina gore ytriitiilmiistiir. Her grup kendi
icerisinde, her birinde 5 hayvan bulunan 18 alt gruba ayrilmis ve ii¢ katl batarya tipi kafeslere
(50x46x46 cm) sansa baglh olarak dagitilmistir. Kontrol grubu bazal yemle, H1, H2 ve H3 gruplar ise
bazal yeme %0.15, 0.25 ve 0.35 diizeylerinde humat ilave edilerek olusturulan rasyonlarla, bir haftasi
deneme yemlerine alistirma periyodu olmak iizere toplam 25 hafta siireyle beslenmislerdir.
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Hayvanlara yem ve su ad-libitum olarak verilmistir. Yumurtact tavuk kiimesi giinde 17 saat
aydinlatilmustir.

Yumurta veriminin belirlenmesi

Bu ¢alismada performans zelliklerinden birisi olan yumurta verimi ele alinmistir. Gruplarin yumurta
verimleri, iiretilen yumurtalar her giin ayn saatte sayilarak kaydedilmis ve her hafta sonunda firetilen
yumurta sayilari grupta bulunan hayvan sayisina boliinerek adet (adet / tavuk-hafta) olarak ifade
edilmigtir.

Yumurta iiretim egrileri

Calismada yumurta verimini optimize eden humat seviyesinin belirlenmesinde yumurta iiretim
egrilerinden faydalanilmigtir. Yumurta iiretim egrisi, belli bir zaman peryodu ile bu peryot boyunca
iiretilen yumurta sayisi arasindaki fonksiyonel iliskiyi ortaya koymaktadir (Cason and Britton, 1988;
Yang ve ark., 1989). Yumurta {iretim egrileri haftalik iiretim miktarlar1 esas alinarak elde edilmistir.
Uretim egrilerinin belirlenmesinde nonlinear regresyon ve hesaplamada Gauss-Newton en kiigiik
kareler yontemi kullamilmustir (Hartley, 1961). Nonlinear modeller, yumurta iiretim verilerinin
fonksiyonel olarak agiklanmasinda yaygin bir sekilde kullanilmaktadir (Cason and Ware, 1990;
Miyoshi ve ark., 1996; Narushin and Takma, 2003; Savegnago ve ark., 2011). Modellerin
hesaplanmasinda NLOGITS5 programindan yararlanilmistir.

Yumurta iiretim egrilerinin belirlenmesinde Gamma ve McNally nonlinear modelleri kullanilmigtir
(Wood, 1967; McNally, 1971; Narinc ve ark., 2014).
1. Gamma Model:

Y, = atPe(=D (1)
2. McNally Model:
1
Y, = atbe(-ct+dt?) 2)

Formiillerde;

a, b, ¢, d katsayuilari,

t siireyi (hafta),

Y ise yumurta iiretimini ifade etmektedir.

3. ARASTIRMA BULGULARI VE TARTISMA

Deneme gruplarina gore haftalik yumurta iiretimine ait deskriptif istatistikler Cizelge 2’de verilmistir.
Haftalik yumurta Uretiminin en yiiksek oldugu grup H1, en disik oldugu grup ise H3 olmustur.
Deneme siiresince en yiiksek yumurta tiretimine 150,5 adet yumurta ile H1 grubu sahip olmus, bunu
sirastyla H2, HO ve H3 gruplart izlemistir.

Cizelge 2. Gruplara Yonelik Tanimlayici Istatistikler (adet / tavuk-hafta)

Grup Ortalama Standart Minimum Maksimum Toplam (Deneme
Hata Siiresi)
HO 6,05 0,24 5,62 6,34 145,2
H1 6,27 0,36 5,33 6,71 150,5
H2 6,05 0,45 4,96 7,04 145,2
H3 5,98 0,51 4,71 6,92 1434

Model sonuglar1 Cizelge 3’de verilmistir. Her iki model tipinin belirleme katsayisi birbirine yakin
olmakla birlikte McNally modelinin agiklama giicii daha yiiksektir. Modellerin belirleme katsayilari
%54,3 ile 65,9 arasinda degismektedir. Belirlilik katsayilarinin seviyeleri ¢alismanin amaci agisindan
degerlendirildiginde, modeller arasinda karsilasgtirma yapilmayip, gruplar arasinda karsilastirma
yapildig1 igin calismanin amaglarina uygundur. Her iki modelin sonuglar1 da birbiriyle uyumludur.
Her iki modelde a parametreleri, Gamma modelinde ise ¢ parametreleri 6nemli bulunmustur (p<0.01).
Ayrica Gamma modelinde H1 ve H3 gruplarinda b parametreleri %5 diizeyinde 6nemlidir.

Matematiksel olarak yumurta {iretim egrileri 3 kisma ayrilmaktadir. Birinci kisim, maksimum iiretime
ulagincaya kadar yiikselen trend, ikinci kisim, maksimum verim asamasi, ligiincli kisim ise diisiis
trendidir (Fialho and Ledur, 1997). Yumurta tiretim egrilerinin tahmininde kullanilan her iki modelde
de “a” parametreleri baslangi¢ iiretimini ifade etmektedir. Gamma modeline gore baglangi¢ {liretimi
biitiin gruplarda haftalik 6 adedin iizerindeyken McNally modelinde sadece H1 grubu 5,99 adettir.
Maksimum iiretime ulasma hiz1 agisindan en avantajli H3 (0.08397) grubu olurken yumurta iiretim
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hizi en yavag yiikselen grup HO olmustur. Maksimum iiretime en erken ulagan grup 3,49 hafta ile HO
iken en ge¢ ulagan grup 4,81 hafta ile H1 grubudur. Maksimum iiretimde kalma siiresi agisindan 2,12
hafta ile HO en avantajli grup olurken, bunu sirasiyla 2,03 hafta ile H1, 1,98 hafta ile H2 ve 1,89 hafta
ile H3 gruplar: takip etmektedir.

Cizelge 3. Model Sonuglari

Tahmini Model Parametreleri

Model Parametre HO (Kontrol) H1 H2 H3
Gamma A 6,29175"" 6,38179™" 6,31796"" 6,18170""
(0,15884) (0,17110) (0,23048) (0,22344)
B 0,03082 0,05792™ 0,05184 0,08397™
(0,02295) (0,02424) (0,03327) (0,03295)
C 0,00882™"" 0,01203™" 0,01307™" 0,01823™"
(0,00275) (0,00289) (0,00400) (0,00397)
Adj. R? 0,568 0,582 0,543 0,657
McNally A 7,219017 5,99634™" 6,15462"" 6,90372""
(1,43798) (1,26394) (1,79560) (1,97816)
B 0,13035 0,01257 0,03291 0,16400
(0,14555) (0,15405) (0,21235) (0,20965)
C -0,00607 0,01878 0,01591 0,00621
(0,02158) (0,02285) (0,03167) (0,03120)
D -0,16393 0,07446 0,03123 -0,13196
(0,23616) (0,024991) (0,34552) (0,34042)
Adj. R? 0,577 0,601 0,544 0,659

Parantez igindeki degerler standart hatalardir. Not: ***, ** * ==> QOnem Seviyesi 1%, 5%, 10%
Yumurta tretim egrileri Sekil 1°de verilmistir. Her iki modelin grafik sonuglari benzerlik

gostermektedir. Regresyon egrileri ortalamalardan gegtigi i¢in toplam ve ortalama yumurta {iretimi en
yiiksek olan H1 grubunun yumurta iiretiminde avantajli oldugu goériilmektedir.
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4. SONUC VE ONERILER

Yumurtaci tavuk bazal yemine farkli oranlarda humat ilave edilerek, olusturulan rasyonlarin yumurta
verimi iizerine etkilerinin belirlendigi ¢alismada, yumurta verimini, yeme %0,15 oraninda ilave edilen
humat yiikseltmistir. Olusturulan yumurta iiretim egrilerine gore de en avantajli grup H1 olmustur.

Sonug olarak, yumurtaci tavuk yemlerine humat ilave edilmesine yonelik farkli bolgelerde, farkl tiir
ve cins kanatlilar iizerinde daha fazla ve uzun siireli ¢aligmalarin yapilmasi gerektigi kanaatine
varilmgtir.
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Abstract: 90% of the food stuff all around the world is obtained from plants. 77 % of these
plant needs pollination by bees. Therefore, in order to achieve sufficient pollination, bee
colonies are needed in florescence period. When pollination and fertilization do not occur in
many species of horticultural crops, abscission takes place without the fruit’s being able to
complete its devolopment. In conditions where fecundation is insufficent, the shape of the
fruits is deformed and product quality is low even if the fruits remain on the plant as a result of
the formation of a few ovules.The quality and quantity of the productare directly affected by
the formation, development, pollination and fertilization of flowers in horticutural crops such
as apple, pear, strawberry, fig, kiwi, tomato, egg plant and pepper.When enough attention is
paid to pollination, production growth in angio spermae is observed. In this study, according to
the data obtained from a study conducted in order to determine the effect of honeybees on
pollination and fecundation of strawberry in Usak province between 2014 and 2016, a
considerable increase in quality and a homogeneity in strawberry fruit were observed and
1248.6 g of productivity was obtained in strawberries with bee pollination, while 970.33 g of
productivity was obtained in strawberries without bee pollination.

Keywords: Strawberry, bees, yield, quality
Cilekte Balarisinin Verim ve Kaliteye Etkisi

Oz: Diinya gida maddelerinin % 90" bitki tiiriinden elde edilir. Bu bitki tiirlerinden %77’si ar1
tarafindan tozlasmaya gereksinim duymaktadir. Bu nedenle yeterli tozlasmayi saglamak igin
ciceklenme donemlerinde ar1 kolonilerine ihtiyag duyulmaktadir. Pek ¢ok bahge bitkileri
tirtinde tozlanma ve dollenme olmadigi zaman meyveler geligmelerini tamamlayamadan
dokiiliirler. D6llenmenin yetersiz oldugu durumlarda, birka¢ tohum taslaginin olusumu sonucu
meyveler bitki {izerinde kalsa bile meyve sekli bozuk ve iiriin kalitesi diisiik olur. Elma, armut,
cilek, incir, kivi, domates, patlican ve biber gibi bahge bitkilerinde ¢igeklerin olusumu,
geligimi, tozlanma ve doéllenme ile {irliniin nitelik ve niceligi dogrudan etkilenmektedir.
Tozlanmaya 6nem verildiginde ¢igekli bitkilerde iiriin artigt oldugu gozlenmektedir. Bu
calismamizda Usak ilinde ¢ilekte balarilarinin tozlanma ve déllenmeye etkilerini belirlemek
icin 2014-2016 yillar1 arasinda yiiriitiilen ¢calismada elde edilen verilere gore kalitenin dnemli
Olglide arttig1, cilek meyvelerinde homojenlik oldugu ve Ar polinasyonu olmayan cilekte
verim 970,33 g iken Arili polinasyondaki cilekte 1248,6 g verim elde edilmistir.

Anahtar Kelimeler: Cilek, balarisi, verim, kalite

1. INTRODUCTION

Strawberry is one of the fruit species cultivated in many different ecologies.Strawberry, which is
highly beneficial for human health and nutrition includes B and C vitamins, minerals such as calcium,
iron, phosphorus and very little bromine, silicium, iodine and sulphur and facilitates the digestion
because of the cellulose content and it is also known to have anti-cancer properties because it contains
ellagicacid (Aybak, 2000). Strawberry is in berry fruits group pomologically and it is one of the plants
that pollination difference is mostly observed. Pollination is necessary in strawberries for good fruit
set. Honeybee activity is important for pollination and fecundation in strawberries.For that reason,
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bumblebees are used in greenhouse production, however; honeybees are used in outdoor production ﬂ
(Agaoglu and Gergekgioglu, 2013).

Use of insects in pollination creates the ecological balance by increasing amount and quality of
products in agricultural production and ensuring the continuity of plants. However, in the fields where
ecological balance cannot be created soil fertility is lost in time due to the erosion effect and plant
populations cannot sustain their generations. The abundance of pollinators is effective even in the
shortening of the florescence period in some plants. This provides to yield earlier and uniform
products. However, when the pollination is not enough, small and malformed fruits are cultivated
(Yavuksuz, 2006). Moreover, in recent years, the effective use of honeybees in pollination has gained
importance in order to obtain more fertility from the unit area. For that reason, use of honeybees for an
effective pollination in increasing the productivity of herbal products will contribute to the agriculture
of our country. Importance of honeybees as both polinators of many plants and instead of decreasing
wild polinators has been increasing day by day. Beekeepers, who try to get 20 kg honey per colony, in
fact function effectively without noticing in pollination activities which have more economic
importance than honey. When honeybees collect pollen and nectar from flowers to obtain nutrients,
they provide pollination of many plants, including plants that are economically important (Evert and
Eichborn, 2015). When the values of these plants pollinated through bees are considered as fruits,
vegetables and seeds, this value reaches 8 billion US Dollars in the United States. The dependence of
these plants with economic significance to insect polination and the role of bees in this polination
have been identified. According to these data, in strawberries dependence to insect pollination has
been determined as 40 % and the role of honeybees in this pollination has been determined as 80 %
(Korkmaz, 2013). In our study an increase in strawberry productivity and quality and a homogeneity
in strawberry fruit also were obtained similar to the data in literature.

2. MATERIAL AND METHOD

This study was conducted in Usak between 2014 and 2016. Albion strawberry plant were used as
plant materials in the trial. Trial random blocks were set up as 3 replications according to the trial
design and each replication had 50 plants. The plants were planted in the banks with 30 cm high and
100 cm wide as 30x30 cm between the plants. Watering was supplied through drip irrigation method
and black polyethylene was used as mulch material in the study. Cold-stored bare rooted Albion
strawberry plants were planted in June, 2014. In 2015 and 2016, as a bee material, a total of 5 colonies
of 7-8 framed Anatolian hybrid bee genotypes with one old queen were placed at florescenceperiod of
strawberries. In the pollination without bees the pollination was prevented by covering the top of
strawberry trial with a net whose hole diameters prevented the bee pollination. In the trial the average
of two years was taken by observing total yield (g), total fruit amount, yield per plant (g), fruit width
(mm), fruit height (mm) and fruit weight.

3. RESULTS AND DISCUSSION

Total Yield (g), Total Fruit Amount (in number) and Yield per plant (g) obtained in the studies
conducted in 2015 and 2016 in order to identify the effect of honeybee pollination in productivity and
quality of strawberry are presented in Table 1.

Table 1. Effect of Bee Pollination on Total Yield (g), Total Fruit Amount (in number) and Yield per

plant (g)
Yield (g) Fruit Amount Yield Per
(number) Plant (g)
Without Bees 970.33+28.6° 30.00+2.0% 326. 00+31.4%
With Bees 1248.6+31.4° 36.00+2.6" 540.00+33.00°

Effect of pollination with and without bee in productivity and quality of strawberry on Yield (g), Total
Fruit Amount (in number) and Yield per plant (g) is presented in Table 1. When Table 1 is analyzed,
the average yield in pollination without bees has beendetermined as 970,33+28,6 g while the average
yield in pollination with bees has been determined as 1248.6+£31.4 g Significant difference was found
between pollination by bees and without bee in terms of average yield at P= 0.001 level. Average
number of fruit in strawberry production without bees is determined as 36.00+2.0while it has been
determined as 36.00£2.6 using bee pollinator in strawberry production. Significant difference was also
found between average number of fruit strawberry production with and without bees at the probability
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P =0.003 level. When the yield per plant in strawberry production with and without bees is analyzed, ﬂhnten
average yield per plant in productivity of strawberry without bees is determined as 326. 00+31,4 g,

however, average yield per plant in productivity of strawberry with bees has been determined as
540,00+33.00 g The difference between average yield per plant in productivity of strawberry with and

without bees has been determined as statistically significant at P = 0.001 level.

Effect of pollination with and without bee in productivity and quality of strawberry on fruit width
(mm), fruit length (mm) and fruit weight (g) is presented in Table 2.

Table2. Effect of honeybee pollination on fruit width (mm), fruit length (mm) and fruit weight (g)

Fruit Width Fruit Length Fruit Weight
(mm) (mm) ()
Without Bees 27.13+0.762 35.86+1.87° 11.310.342
With Bees 30.10+0.35° 36.39+0.80° 13.02+0.23°

When Table 2 is analyzed, average fruit width in fruit samples taken from the strawberries fertilized
by honeybees or not has been determined as 30.10+0.35 mm in fruits with bees, however; it has been
determined as 27.1340.76 mm in fruits without bees. The difference between fruit width of the fruits
with or without bees has been determined as statistically significant (t , 4= 3.607; P = 0.025) and it has
also been identified that fruit width of the fruits without bees and fruit width of the fruits with bees are
in different groups in conducted statistical classification. Similarly, it has been determined that fruit
length is also different between the fruits with and without bees. While the average fruit length in
fruits without bees has been determined as 35.86+1.87 mm, the average fruit length in the fruits with
bees has been determined as 36.39+0.80 mm. In conducted statistical evaluation, the difference
between fruit lengths of fruit samples without bees and fruit lengths of fruit samples with bees has
been determined as statistically significant (t ,, ,= 3.607; P = 0.025). The average fruit weights with
and without bees has been determined as 11.31+0.34 and 13.02+0.23 respectively. In the statistical
analysis applied on average fruit weights it has been determined that the difference between the
averages is significant (t ,, ,=1 2.59; P = 0.008) and both averages are in different groups.

It has been identified that pollination should be realized by honeybees in 90 % in order to harvest
more and higher quality fruits in strawberries (Ozbek, 2008). Velthuis et al. in their studies in 2002
stated that honeybees are used as pollinators in more than 30 countries in the world and in 25 different
cultivated plants and there are also strawberries among these plants (Velthuis et al., 2002) Similarly,
various times of honeybee visits to many berry fruits especially strawberries and fruit species with lots
of seeds such as kiwis provide a remarkable increase in seed numbers and this enables the fruits to
have smooth shapes and high taste and flavour (Blanket et al., 1991; Goodwin et al., 1991; Svenson,
1991). In an another conducted study it has been found that the honeybees provide a significant
increase in strawberry pollination compared to wind and small insects pollination and the highest
yield has been obtained from the field allowed free for honeybee entrance with 2320,8 g/m? and the
field where insects smaller than honeybees morphologically with 1387,8 g/m® and the wind are
effective with 733,1 g/m? (Kuvanct et al., 2010). Vithanage in 1990 harvested 227 fruits in avocados
without bees although there are 788 fruits per tree when honeybee pollination is utilized (Vithanage,
1990). Our study is supported by the given resources.

4. CONCLUSION

To sum up, importance of honeybees as both polinators of many plants and instead of decreasing wild
polinators has been increasing day by day. It has been observed with this study that the productivity
and quality in strawberry have increased with the use of honeybees as pollinators. The use of
honeybees for pollination in fruit cultivation will provide an increase in cultivating more and higher
quality products in our country. When the role and importance of honeybees in pollination and its
effective role in quality and quantity increase in the products are thoroughly understood, great
developments will happen in agricultural structure. Moreover, the necessity to use bee colonies in fruit
production areas, informing and encouraging producers in this issue will contribute to fruit cultivation
and beekeeping in our country.
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Abstract: Although the Erfelek Stream is a small stream with a total length of 80 km and a
flood discharge of 302.1 m®/sec, from its source to the place where it merges with the sea. It is
ecologically very important for its immediate environment in terms of the zonations created by
it and the groups of living organisms it contains. The fact that it is the only stream that reaches
the sea by forming a delta between the Kizilirmak and Filyos Stream and that it reaches the sea
by drawing meanders in the delta after different geological formations it passes through
starting from an altitude of 1370 meters allows it to be a stream rich in biodiversity. Karagol,
which is connected with the sea, which is almost destroyed within the delta, and the Aksaz
wetlands, which are still continuing their existence increase the importance of the stream in
terms of both aquatic products and other groups of living organisms. In the fauna and flora of
the Erfelek stream, the presence e few benthic invertebrate, fish, birds, mammals and plant
species have been identified up to now.

On this study, the importance of biodiversity and ecology of Erfelek Stream is aimed to be
revealed as a result of present data and preliminary observations.

Keywords: Ecology, biodiversity, stream, benthic, ichthyofaunal.
Erfelek Cay ve Ekolojik Onemi

Oz: Erfelek Cay1 kaynagindan denize karistigi bolgeye kadar toplam uzunlugu 80 km, taskin
debisi 302.1 m*sn olan kiigiik bir akarsu olmasina ragmen gerek olusturdugu zonasyonlar
gerekse barindirdigi canli gruplart bakimindan yakin ¢evresi i¢in ekolojik olarak ¢ok énemlidir.
Kizilirmak ile Filyos Cay1 arasinda bir delta yaparak denize ulasan tek akarsu olmasi, 1370
metre rakimdan baglayarak gectigi farkli jeolojik formasyonlardan sonra delta igerisinde
menderesler ¢izerek denize ulagsmasi biyolojik g¢esitlilik bakimindan zengin bir akarsu olmasini
saglamaktadir. Delta igerisinde neredeyse yok olmus olan denizle baglantili Karaggl ile halen
varligini devam ettiren Aksaz sulak alanlart hem su iiriinleri hem de diger canli gruplar
bakimindan akarsuyun onemini artirmaktadir. Simdiye kadar Erfelek ¢ayi fauna ve florasinda,
birkag bentik omurgasiz, balik, kus, memeli ve bitki tiiriiniin varlig1 belirlenmistir.

Bu ¢aligsma ile; mevcut veriler ve 6n gozlemler sonucunda Erfelek Cayi’nin biyogesitliligi ve
ekolojisinin 6neminin ortaya konulmasi amaglanmisgtir.

Anahtar Kelimeler: Ekoloji, biyogesitlilik, akarsu, bentik, ihtiyofauna.

1. INTRODUCTION

Sinop is a region that is rich in inland water resources. In contrast to this richness, biodiversity studies
are still not sufficient. Several streams in the region have been studied so far. The Erfelek Stream,
which passes through a wide variety of geological structures from the areas covered with Alpine
meadows and fir forests with an altitude of 1370 where it rises until reaching the Black Sea and which
is supported by the springs and tributaries, has a particular importance because it has almost all
zonations observed in streams (Anonymous 2015a).

The Erfelek Stream, which is located within the boundaries of Sinop province and rises from
Giindiizli forests in the Kiire Mountains, flows in the south-north direction for a long time (Figure 1).
The Erfelek Stream, which turns towards the east in the west of Abdurrahmanpasa village in Erfelek
district of Sinop province, again turns towards the north in the west of Veysel village and flows into
the Black Sea in about 8 km west of Sinop province. The length of the Erfelek stream flowing on a
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broad-based valley is approximately 80 km. The precipitation area of the stream is 249 km* and its ﬂ lintert

flood discharge is 302.1 m*/sec. Unlike similar streams in the province, the stream that does not dry
up in the summer reaches the Black Sea by meandering in a soil bed in the delta where the Aksaz and
Karagol lagoons are located, in the last 10 km-long section (Anonymous 2015a).

BLACKSEA

Lake Sartkum

Kabal Stream

Figure 1. Downstream of erfelek stream (original).

The results obtained from the preliminary examinations carried out in the fish fauna of the stream
show that different fish species from the Culupeidae to Cyprinidae family live there. The examination
of the Erfelek Stream, which has been gradually changed due to increased agricultural activities and
improvement studies, in terms of fish fauna will guide the dam, flood prevention and agricultural field
acquisition studies to be carried out in the future. The biodiversity of the Erfelek stream and its
importance from the ecological aspect were discussed in this study.

2. BIODIVERSITY OF THE ERFELEK STREAM

Mammal and Bird Species

The fact that the stream does not dry up all the year round enables it to host many different groups of
living organisms (Giiven 2000; Anonymous 2015b). The peasants working in the surrounding fields
and the hunters say that they often see Lutra lutra. During the airport expansion studies, most of the
old willow trees in the surrounding area and a certain part of the floodplain forestland within the
Karagol Wetland were removed along with the stream bed arrangements performed in the sections
near the sea. The prevalence of sea otters has also decreased with the removal of these trees.

As a result of observations in the region; this basin is rich in water birds and raptors in addition to
mammals such as martes, weasel and mouse of various species. Ducks, gooses and Anatinae, Plegadis
falcinellus, Phalacrocoracidae, Porphyrio porphyrio, Fulica atra, Ardeidae, Alcedo atthis, Laridae and
Sterninae are the most common water birds. Except these, raptors such as Falco sp., Eurasian Falco
subbuteo, Circus aeruginosus, Accipiter sp., Buteo sp. and Elanus sp.permanently or temporarily
dwell in this region.

Fish Species

As a result of the investigations carried out within the scope of this study, the Cyprinidae family
members constitute the large part of the stream's ichthyofauna. These include culture and Cyprinus
carpio, Capoeta sp, Barbus sp., Squalius cephalus, Vimba vimba, Alburnus sp. and Alburnoides sp.,
Rhodeus sericeus, Rutilus rutilus, Gasterosteus aculeatus, Aphanius sp., Gobius sp. and Neogobius
sp., Platichthys flesus can be included among the other fish species that live continuously in the
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stream. Oncorhynchus mykiss, Mugil sp. and Liza sp., Alosa sp. and Syngnathus sp. are the mainﬂ
species that go to the stream from the sea (Yardim and Erdem 2010).

Benthic Species

Sinop is a region that is rich in inland water resources. In contrast to this richness, biodiversity studies
are still not sufficient. Several streams in the region have been studied so far. So far, only two studies
have been carried out in the Erfelek Stream, and they were carried out in 2004.

The first one of these studies was carried out by Ertorun and Tanatmis to determine the
Ephemeroptera fauna in the Erfelek Stream. 24 taxa belonging to 8 families were reported from this
study. These are Baetis muticus, B. buceratus, B. rhodani, B. fuscatus, B. digitatus, B. vernus, B.
lutheri, Baetis sp., Procloeon bifidum, Cloeon dipterum, Centroptilum luteolum, C. pulchrum,
Heptagenia longicauda, Epeorus alpicola, Ecdyonurus dispar, Habrophlebia lauta, Choroterpes
picteti, Paraleptophlebia werneri, Oligoneurella rhenana, Isonychia ignota, Potamanthus luteus,
Ephemera vulgata, Ephemeralla ignita and Caenis macrura.

The Ephemeroptera fauna is one of the important groups discussed in zoogeographic studies due to
the factors that prevent their spread such as the fact that they are one of the oldest-known insect taxa
and have lifetime in the adult stage, and that they weakly fly during this period, and their nymphs are
totally aquatic (Brittain, 1982; Kazanci, 2001; Aydinli, 2008). Ephemeroptera nymphs constitute 10-
25% of all macrozoobenthos in clean natural waters. Ephemeroptera nymphs play a very important
role in the secondary production of the food chain in waters due to the fact that majority of them are
herbivorous and feed with detritus and algae, and that they can exist in all kinds of aquatic
environments such as rivers or stagnant waters, especially almost in all fresh waters in the world all
the year round (Brittain and Sartori, 2003; Aydinli, 2008).

All freshwater fish species, frogs, many birds, Odonata, Plecoptera, Trichoptera larvae, and the larvae
and adults of many aquatic insects such as Coleoptera and Hemiptera consume Ephemeroptera larvae
as nutrients (Harker, 1989; Aydinli, 2008).

The other study was carried out by Oktener on the mollusca fauna in some freshwater ecosystems in
Sinop and Bafra. As a result of this study, a total of 18 mollusca taxa, including 12 taxa belonging to
Gastropoda taxon and 6 taxa belonging to Bivalvia taxon, were determined. Among these taxa, only
Succinea putris, which is a species belonging to the gastropoda taxon, was reported from the Erfelek
Stream. The number of studies carried out to determine the mollusc in the inland waters of Turkey's
Black Sea Region is quite limited.

In conclusion, 24 species belonging to Ephemeroptera taxon and 1 species belonging to Gastropoda
taxon of the benthic invertebrate organisms have been reported from the Erfelek Stream until now.

3. ECOLOGICAL IMPORTANCE OF THE ERFELEK STREAM

The basic studies that will reveal the fauna, flora, and physical and chemical structures of streams,
lakes and wetlands in Turkey are the issues that should be primarily addressed to be able to make
protection and management plans, and these are the areas in which accumulation of knowledge is
most difficultly provided (Kazanci, 2001).

Natural water resources are more important because they are used as drinking water and irrigation
water. The fact that they contain many organisms that are important in the food chain and sensitive to
environmental changes also increases their importance. The streams, one of the natural water
resources, are rich in oxygen due to the fact that they have a permanent current and are not too deep.
Since they are sensitive to ecosystem changes and pollution, macro-invertebrate communities can be
used as indicators for biological evaluation. Macro-invertebrates living in polluted water live under
stress in fresh water, and those living in fresh water live under stress in polluted water, and they
cannot become dominant taxa. This makes it easier to comment on pollution. Macro-invertebrates
provide information about the extent of pollution because they cannot escape easily from pollution
(APHA, 1998; Demir, 2005).

The Erfelek Stream, which shapes its surroundings and also has a unique importance in terms of the
species it has, is one of the unique ecosystems that will provide us with new study opportunities. The
Erfelek Stream is an ecologically important ecosystem located within the boundaries of Sinop
province. Precautions should be taken to keep safe the Erfelek Stream's ecosystem from being
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negatively affected and destroyed by the factors such as climate change, pollution, domestic waste, ﬂ
construction activities, road construction and the presence of dams.

4. CONCLUSION AND DISCUSSION

Located along streams, we can compare the innovations in the truck or the destruction of any source
has been found. In the studies and research to be carried out in this important ecosystem, it should be
aimed to determine the hydrological, biological, chemical and physical state of the stream and to
determine the measures to be taken to identify and improve its social and economic benefits. It is
important to study and investigate this ecosystem, which is also important in terms of the specified
features, with them. Thus, important data can be obtained on the general state and water parameters of
the systems and the potential of living organisms they have. According to the results of the research
the basin has a rich biodiversity compared to its immediate surroundings in terms of water birds,
raptors and fish fauna.

This study revealed the general biological productivity of the Erfelek Stream and provided a resource
for the studies in the future.
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Abstract: In this study, the factors that affect hydraulic conductivity of the soil and their
significance was examined. As a field of study, Tekirdag province was chosen, and sample
points were determined by coinciding corine belonging to this city, land use, geology and soil
maps in Arcmap program. Samples were collected from 53 different points (Total 187
samples). Samples were taken from 4 different depths (0-30, 30-60, 60-90, 90-120 cm) from O
to 120 cm and then They were analysed by physically and chemically. Hydraulic conductivity
measurements were made with Constant Level Permeability device in the laboratory, and the
results were figured out according to Darcy’s Law. Statistical analysis of the results were made
with SPSS and MSTAT-C software programs. Statistically the following results were reached:
significant relations were found between hydraulic productivity and clay, bulk density at
negative and 1% level; significant relations were found between hydraulic productivity and
sand, specific weight and porosity at positive and 1% level; insignificant positive relations
were found between hydraulic productivity and silt, organic matter; insignificant negative
relations were determined between hydraulic and lime, pH, salt; and significant relations at 1%
level were found in the interactions made between hydraulic productivity and land use.

Keywords: Hydraulic conductivity, texture, permeability, Tekirdag

Tekirdag ili Topraklarinda Bazi Toprak Ozelliklerinin Topraktaki
Hidrolik iletkenlige Etkisi

Oz: Yapilan bu ¢alismada topragin hidrolik iletkenligine etki eden faktorler ve bunlarin 6nem
durumlart irdelenmistir. Calisma alani olarak Tekirdag il sinirlart se¢ilmis olup bu ile ait
corine, arazi kullanimi, jeoloji ve toprak haritalari Arcmap programinda cakistirilarak drnek
noktalar1 belirlenmis ve 53 farkli noktadan 6rnek alinmistir. 0-120 cm de 4 farkli (0-30, 30-60,
60-90, 90-120 cm) derinlikten alian ornekler de fiziksel ve kimyasal analizler yapilmistir.
Hidrolik iletkenlik 6l¢timleri laboratuarda sabit seviyeli permeabilite cihazi ile 6l¢iilmiis olup
sonuglart Darcy Yasasina gore hesaplanmistir. Sonuglarin istatistiki analizi SPSS ve MSTAT-
C programlari ile yapilmistir. Yapilan istatistiki ¢alismada, hidrolik iletkenlik ile kil ve hacim
agirligi arasinda, negatif ve % 1 diizeyinde 6nemli; hidrolik iletkenlik ile kum, tane yogunlugu
ve porozite arasinda pozitif ve % 1 diizeyinde 6nemli; hidrolik iletkenlik ile silt, organik madde
arasinda pozitif ve dnemsiz; hidrolik iletkenlik ile kire¢, pH, EC arasinda negatif ve dnemsiz,
hidrolik iletkenlik ile arazi kullanimi arasinda yapilan interaksiyonlar da ise % 1 diizeyinde
onemli iligkiler bulunmustur.

Anahtar Kelimeler: Hidrolik iletkenlik, tekstiir, gegirgenlik, Tekirdag

1. INTRODUCTION

Movement of water in the soil is of great importance in a lot of ways in rural and urban life. Access of
water into the soil and its movement towards plant roots, its flow into drainages and wells, its
evaporation from earth’s surface are just a few circumstances in which water’s movement speed plays
a significant role. Soil characteristics determining ground water flow system, water conductivity and
water retention are characteristic features of the soil. Soil’s water conductivity is a measurement of its
capacity to permeate water. Water retention feature, on the other hand, is an expression of soil’s water
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storage capacity. These features determine soil-water system’s response to the boundary conditions it
is exposed to and are usually referred to as soil’s hydraulic features (Klute 1986).

Soil’s water conductivity plays an important role in the effective use of water resources, as well. In
agriculture, it is important to give the plant as much water as it needs. This is because, in addition to
excessive water consumption, a loss of nutrients and soil due to washing and moving are observed in
surface irrigation. This impoverishes the soil in nutritional elements and organic materials and might
lead to economic loss through either a decrease in the amount of crops grown or overuse of fertilizers
due to the loss of nutritional elements that has arisen.

This study was carried out to reveal the effects of different soil management applications together
with soil’s physical or chemical properties on its hydraulic conductivity. Furthermore, clay, silt, sand,
particle density, bulk density, lime, pH, EC (electricity conductivity), organic materials, porosity and
aggregate stability properties of the Tekirdag province were mapped, and attempts at showing the
distribution thereof across regions were made.

2. MATERIAL AND METHOD

Material

The study area is Tekirdag province which situated on the Thracian Peninsula in Northwestern Turkey
(coordinates: N 40° 32' - 41° 34" and E 26° 37' - 28° 11"). Neighboring Kirklareli in the north, Edirne
in the west, Canakkale in the southwest, and Istanbul in the east, the provincial land is surrounded by
the Sea of Marmara from the south and the Black Sea from the northeast (Figure 1).

41°00°N

A

Ege Bolgesi

150 km

Figure 1. Location map of Tekirdag province

The provincial land, which consists mainly of rocks of Strandjha Massive origin, also contains various
rock groups from different eras. The tectonic formation of the field came into being via North
Anatolian Fault and its extensions that are present in this area. The highest spot of the province where
miscellaneous landforms are defined is Ganos Mountain (924 m) while its lowest spot is the sea level.
In general, the provincial land is dissected by streams, and it has a southward-sloping tableland
characteristic (Ozsahin, 2015a: 7). Well-developed bottomlands are also deposited in the coastal parts
of the province and valley bottoms of the streams. Four different climate types, Black Sea Climate,
Mediterranean Climate, Continental Climate, and Marmara Transition Climate can be identified in
Tekirdag although not all of them completely display their characteristic features (Atalay, 2013:
515).The most prominent stream of Tekirdag province is Ergene River, which flows through the north
of the provincial land. Other significant streams are Hayrabolu, Besiktepe, Corlu, Isiklar, and Golciik
rivers (Glirpinar, 1994:76-78). From the provincial borders that contain samples from artificial lakes,
water is obtained primarily for irrigation but also for drinking and utility. In light of the information
obtained by earthworks and land surveys conducted across Tekirdag province, 6 soil orders were
identified according to the Soil Taxonomy. These were Entisols, Alfisols, Inceptisols, Mollisols,
Vertisols, and Andisols (Ekinci, 1990: 43). Dependent on the prominent climate type, the natural
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vegetation cover is arid forest in the inner area, sub-humid forest in the coastal areas, and humid forest ﬂ
in the highlands (Dénmez, 1990: 223).

Method

Provincial borders of Tekirdag being determined as the study area, attention was paid to the selection
of different types of soil according to the soil maps of the province. Soil map digitised as the Soil
Group map prepared by the General Directorate of Rural Services was used (Anonymous 1985).
Distribution of locations, from which soil samples were taken, by soil groups is given in Figure 3.4.
Hydraulic conductivity measurements were performed over a total of 374 soil samples, 187 of which
were disturbed and the other 187 intact, from 53 different locations and 4 different levels of depth.
Samples being taken from depths of 0-30, 30-60, 60-90, 90-120 cm in the designated soils, depth level
of 120 cm could not be reached at some locations due to low profile depth. Intact soil samples were
taken from sample locations for hydraulic conductivity measurement, and disturbed soil samples were
taken for analysis. Both samples were brought into the laboratory. After the disturbed soil samples
brought to the laboratory were dried and sifted through a 2-mm sieve, related analysis was carried out.
Intact samples, on the other hand, were subjected to hydraulic conductivity analysis.

Methods used in the laboratory studies

Soil specimens taken from the research area were dried in the laboratory, then they were ground and
sieved with 2 mm pore sized sieve and became ready for the analyses.

The following analyzes were made in the soil.

1- Soil moisture; samples were stored at 105 °C in a drying oven at constant temperature.

2- Soil reaction (pH): it was determined by using a pH meter with glass electrode ina 1/ 2.5 ratio
soil-water suspension (Jackson 1958).

3- EC: Electrical conductivity was determined with Wheatstone Bridge conductivity instrument ina 1
/ 2.5 ratio soil-water suspension (Richards 1954).

4- Lime; It was determined volumetrically by the method of calcimetry (Saglam 2008).

5- Grain size distribution (Texture); It was determined by using Bouyoucos hydrometer method
(Bouyoucos 1953). Texture triangles were used in the naming of texturing classes (Anonymous
1993).

6- Organic matter (%); It was determined by the Smith-Weldon method and the Organic C method
(Saglam 2008).

7- Particle density; It was made by using picnometer method in deteriorated soil samples (Black
1965).

8- Bulk density: It was carried out with the cylinder method (Black 1965).

9- Porosity: it was determined by calculation of dry bulk density and particle density (Black 1965).

10- Statistics; Hydraulic conductivity is considered as the main factor in the study using the data
obtained in the research, correlation and standard tests (Diizgiines ve ark. 1987).

11- Hydraulic conductivity: it was determined with the method given in Tiiziiner (1990).

Fixed Water Level Permeability Device; Under a hydraulic load, it constitutes the basic principle of

the method of measuring the volume of water passing through the pores of a soil sphere of a certain

thickness per unit voliime

3. RESULTS AND DISCUSSION

The results of the analysis are in wide ranges which will positively affect the statistical results. The
following results were found in the analyzes made. Clay; 9-70%, silt; 2-52%, sand; 3-88%, grain
density; 2.25-2.94 gr/cm3, dry volume weight; 0.88-1.78 gr/cm3, lime; 0-24%, pH; 5,35-8,97, ec: 20-
758 us/cm, organic matter; 0.03-15.04%, porosity; 29.29-64.37

Hydraulic Conductivity

When depths were analysed, it was observed that the average hydraulic conductivity value varied
from 0,52 — 3,58 cm/hour. The highest hydraulic conductivity content was identified at the depth of 0-
30 cm, followed by 30-60 cm. As for the lowest hydraulic conductivity value, it was set at a depth of
90-120 cm.
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Table 1. Standard tests for hydraulic conductivity
Depth (cm) Min Maximum  Variance S. Deviation SX VK (%)
30 0 18,15 25,0156 5,0016 0,6936 153,9944
60 0 10,03 3,2888 1,8135 0,2565 256,5784
90 0 7,67 1,6520 1,2853 0,1983 231,6850
120 0 7,86 2,6924 1,6409 2,2814 246,2007

When the analysis results are examined, the water conductivity decreases as they get deeper. Southard
and Boul (1988) found that the hydraulic conductivities were the highest in the top soil. They also
claimed that the upper soil is exposed to many human activities, because of this there is much more
soil airing at the top soil.

Clay

When depths were analysed, it was observed that the average clay value varied from 34,83% to
41,91%. The highest clay content was identified at the depth of 60-90 cm, followed by 90-120 cm. As
for the lowest clay value, it was set at a depth of 0-30 cm. Considering the correlations between
hydraulic conductivity and clay, relationships were observed at negative and significant levels.

Table 2. Correlations of clay values (r)

Correlation by depths (r) General correlation (r)
Depth (cm) Correlation

0-30 -0,325** -0,408"

30-60 -0,358**

60-90 -0,373**

90-120 -0,373*

Silt

When depths were analysed, it was observed that the average silt value varied from 19,46% to
23,44%. The highest silt content was identified at the depth of 0-30 cm, followed by 30-60 cm. As for
the lowest silt value, it was set at a depth of 90-120 cm. Considering the correlations between
hydraulic conductivity and silt, relationships were observed at negative and insignificant levels.

Table 3. Correlations of silt values (r)

Correlation by depths (r) General correlation (r)
Depth (cm) Correlation

0-30 -0,133ns -0,134

30-60 0,199ns

60-90 -0,022ns

90-120 -0,174ns

Sand

When depths were analysed, it was observed that the average sand value varied from 38,13% to
41,51%. The highest sand content was identified at the depth of 0-30 cm, followed by 30-60 cm. As
for the lowest sand value, it was set at a depth of 60-90 cm. Considering the correlations between
hydraulic conductivity and sand, relationships were observed at positive and significant levels.

Table 4. Correlations of sand values (r)

Correlation by depths (r) General correlation (r)
Depth (cm) Correlation

0-30 0,338** 0,261**

30-60 0,175ns

60-90 0,303*

90-120 0,406**
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Particle Density

When depths were analysed, it was observed that the average grain density value varied from 2,59-
2,63 gr/cm®. The highest grain density content was identified at the depth of 90-120 cm, followed by
30-60 cm. As for the lowest grain density value, it was set at a depth of 60-90 cm. Considering the
correlations between hydraulic conductivity and grain density, relationships were observed at positive
and significant levels.

Table 5. Correlations of grain density values (r)

Correlation by depths (r) General correlation (r)
Depth (cm) Correlation
0-30 0,465** 0,251**
30-60 0,119ns
60-90 0,431**
90-120 0,028ns
Bulk Density

When depths were analysed, it was observed that the average bulk density value varied from 1,39-1,47
gr/cm?®. The highest bulk density content was identified at the depth of 60-90 cm, followed by 30-60
cm. As for the lowest bulk density value, it was set at a depth of 30-60 cm. Considering the
correlations between hydraulic conductivity and bulk density, relationships were observed at negative
and significant levels.

Table 6. Correlations of bulk density values (r)

Correlation by depths (r) General correlation (r)
Depth (cm) Correlation

0-30 -0,168ns -0,280**

30-60 -0,294*

60-90 0,038ns

90-120 -0,005ns

CaCO;

When depths were analysed, it was observed that the average CaCOj; value varied from 2,46% to
3,38%. The highest CaCO; content was identified at the depth of 0-30 cm, followed by 60-90 cm. As
for the lowest CaCO; value, it was set at a depth of 90-120 cm. Considering the correlations between
hydraulic conductivity and CaCQOs, relationships were observed at negative and insignificant levels.

Table 7. Correlations of CaCO; values (r)

Correlation by depths (r) General correlation (r)
Depth (cm) Correlation

0-30 -0,105ns -0,71

30-60 0,154ns

60-90 0,042ns

90-120 -0,029ns

pH

When depths were analysed, it was observed that the average pH value varied from 7,2-7,35. The
highest pH content was identified at the depth of 30-60 cm, followed by 0-30 cm. As for the lowest
pH value, it was set at a depth of 90-120 cm. Considering the correlations between hydraulic
conductivity and pH, relationships were observed at negative and insignificant levels.
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Table 8. Correlations of pH values (r)
Correlation by depths (r)

General correlation (r)

Depth (cm) Correlation

0-30 -0,027ns -0,001
30-60 0,144ns

60-90 0,201ns

90-120 0,234ns

EC (Electricity Conductivity)

When depths were analysed, it was observed that the average electricity conductivity value varied
from 143,85-168,31 uS/cm. The highest electricity conductivity content was identified at the depth of
0-30 cm, followed by 90-120 cm. As for the lowest electricity conductivity value, it was set at a depth
of 60-90 cm. Considering the correlations between hydraulic conductivity and electricity conductivity,
relationships were observed at negative and insignificant levels.

Table 9. Correlations of EC values (r)

Correlation by depths (r)

General correlation (r)

Depth (cm) Correlation

0-30 -0,318* -0,040
30-60 0,158ns

60-90 -0,017ns

90-120 0,008ns

Organic Matter

When depths were analysed, it was observed that the average organic matter value varied from 1,30%
to 2,70%. The highest aggregate stability content was identified at the depth of 0-30 cm, followed by
30-60 cm. As for the lowest aggregate stability value, it was set at a depth of 60-90 cm. Considering
the correlations between hydraulic conductivity and organic matter, relationships were observed at
positive and insignificant levels.

Table 10. Correlations of organic matter values (r)

Correlation by depths (r)

General correlation

Depth (cm) Correlation (r)

0-30 0,084ns 0,053
30-60 0,114ns

60-90 0,249ns

90-120 0,048ns

Porosity

When depths were analysed, it was observed that the average aggregate stability value varied from
43.68% to 46.14%. The highest aggregate stability content was identified at the depth of 0-30 cm,
followed by 30-60 cm. As for the lowest aggregate stability value, it was set at a depth of 60-90 cm.
Considering the correlations between hydraulic conductivity and aggregate stability, relationships
were observed at positive and significant levels.

Table 11. Correlations of porosity values (r)
Correlation by depths (r)

General correlation (r)

Depth (cm) Correlation

0-30 0,331** 0,358**
30-60 0,336*

60-90 0,143ns

90-120 0,020ns
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Physical and chemical properties of the soil have a direct or indirect effect on soils’ hydraulic
conductivity. For example, whereas bulk density based on texture and changes occurring in porosity
affect hydraulic conductivity, organic materials have an effect on porosity and therefore on bulk
density which, in turn, affects hydraulic conductivity. Accordingly, soil texture is considered to be the
most significant factor in hydraulic conductivity. Bahtiyar (1996) stated that hydraulic conductivity
usually follows the sandy>loamy>clayey pattern in soils and pointed out that, rather than the total
pore size, hydraulic conductivity was identified based on the proportional amount of macro pores
within the pore size distribution and continuous formation of canaliculuses by them. In this regard, he
pointed out that texture, structure, amount of organic materials, type of clay minerals and type and
concentration of electrolytes in the soil solution can be listed among the main soil features affecting
hydraulic conductivity.

Amounts of organic materials in the research soils had a positive effect on hydraulic conductivity
values and increased the hydraulic conductivity of the soils. However, such increase in the hydraulic
conductivity of the soils was not considered statistically significant. Not only do organic materials
increase the water retention capacity in the soil but they also have a positive effect on the structure.
They increase the number of macro pores in the soils, leading to an increase in hydraulic conductivity.
Yilmaz and Alagoz (2008) state that high amounts of organic materials in soils increase porosity,
hydraulic conductivity and water retention capacity.

The effect of lime values of the soils on hydraulic conductivity was found to be statistically
insignificant. It was determined that the effect of lime content on hydraulic conductivity might be due
to its rehabilitating effect on the structure and that there is not a direct relationship. As a matter of fact,
in the study they carried out, Seker and Aydin (2004) stated that there is not a relationship between
hydraulic conductivity and lime.

EC and pH values of the research soils did not have a significant effect on hydraulic conductivity.
Such effect was found to be statistically insignificant, too. Salt content might be expected to have a
negative effect on hydraulic conductivity as it increases the sodium content of soils, leading to
dispersion. However, as the salt levels of the soils are not at a level that disturbs the structure, salt
content was not observed to have any effects on hydraulic conductivity. According to Dane and Klute
(1977), concentration and composition of dissolved salts may have a certain effect on hydraulic
conductivity as it might lead to the dispersion and expansion of soil particles depending on the
characteristics and amounts of replaceable cations. Horn (1971) predicates replaceable sodium
percentage and total salt concentration among the main factors affecting hydraulic conductivity.

4. CONCLUSION

According to the research results, almost all of the factors investigated have an effect on hydraulic
conductivity. Considering the general results, the importance level of clay, sand, particle density, bulk
density and porosity being 1%, they stand out as the factors affecting hydraulic conductivity the most.
Other factors such as silt, CaCO3, pH, EC and organic materials have insignificant effects. The
statistics carried out in the layers imply the same. However, such level of significance might differ
across levels. The reason for this can be explained by the distribution of the samples belonging to that
layer.

When general hydraulic conductivity distribution is examined, it is seen that while hydraulic
conductivity decreases as you proceed towards deeper layers in some locations, it increases in others.
Hydraulic conductivity increases near coastal areas or in the deeper layers of alluvial accumulations
due to the increase in the amount of sand. In other places, on the other hand, hydraulic conductivity
decreases in the ordinary course of things as the clay content increases and structure formation
decreases towards the bottom layers.

High underground water creates many direct or indirect negative effects in agricultural areas. Whereas
drainage systems are established in rainfall zones in the first place to remove extra water, need for
drainages has become inevitable in irrigated farming areas due to an increase in the amount of
irrigated areas and due to secondary salinization, as well. Blockage of vehicle traffic or agricultural
processes on the land, late annealing of soils, soil cultivation and agricultural works’ becoming more
difficult, delays in sowing times, limitation of plant’s root zone due to the height of ground water level
and impairment of plant roots left in water due to airlessness can be listed among the disadvantages of
drainages. Decreases in the amount of crops are observed due to the aforementioned factors. Moisture
status of the soil changes based on the position of the ground water. So, whereas poor growth is

101

Ay

Alintert



Alinteri Journal of Agricultural Sciences. 2017, 32(2): 95-103

Alnteri Zirai Bilimler Dergisi
H. SARI ‘

Alintert
observed in plants in undrained soil due to small root areas resulting from a high ground water level, a ﬂ
full-grown plant based on a developed root system is observed in drained soil.

Salts dissolved in the ground water may rise up to the root zone of the plant and sometimes even up to
the soil surface through capillary rise. Salt concentration of ground water increases as a result of
evaporation of water and its absorption by plants. In this way, salts may accumulate in the soil and
reach levels that can harm plants. Said events are more common in regions with hot and dry summers
and level grounds. On the other hand, reduction of the ground water level to deeper levels may lead to
an increase in the water needs of plants. Water shortages in summer and reductions in crops due to
corresponding water shortages might be observed in some areas especially in coarse textured soils
with low capillary rise (Bahceci 2009).

Soils with problematic physical and chemical structures must be improved. Such factors as drainage,
aeration, water retention are very important in soil improvement. Circumstances not suitable for plant
development may occur on clayey earth as hydraulic conductivity will be low. Therefore, drainage
systems enabling water flow need to be built. On sandy earth, on the other hand, barnyard manure and
organic wastes must be dug in to increase the water retention capacity of the soil. In this way, an
atmosphere that is suitable for the vegetable to grow can be established.

Considering the hydraulic conductivity map of the Tekirdag province, impermeable layers are not
encountered very often at a depth of 0-30 cm. Hydraulic conductivity values are high in coastal areas
due to sand dunes. In order to increase the water retention capacity of soil in these areas, such
practices as green manure and barnyard manure can be carried out. However, when depths of 30-60
cm are examined, it is observed that the hydraulic conductivity value in the area between Corlu and
Cerkezkoy is very low. In this area, an atmosphere that is unfavourable for plant development can be
encountered due to the fact that water does not proceed deeper down the layers. Considering the depth
of 60-90 cm in the same area, it can be observed that such low-permeable area does not exist here.
The area that remains in between can be tilled with a subsoiler rendering such layer permeable as well.
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Oz: Bu derleme calismasi, omega-3 yag asitlerinin insan saglig iizerine olan etkilerini
belirlemek i¢in daha 6nce yapilmig ¢aligmalarin incelenmesi ve konuda bir kanaate ulagilmasi
amaciyla yapilmistir. Bugiine kadar yapilan arastirma sonuglari, omega-3 yag asitlerinin basta
kalp damar hastaliklar1 ve yliksek tansiyon olmak iizere Alzheimer, depresyon, sizofreni, astim,
felg, romatoid artrit, osteoporoz ile prostat, géglis bagirsak ve akciger kanseri gibi ¢ok sayida
hastaligin 6nlenmesi ve tedavisinde hayati bir 6éneme sahip oldugunu ve herhangi bir yan
etkinin bulunmadigint gostermistir. Keza, bu dogal fonksiyonel bilesiklerin adi gecen
hastaliklarin dnlenmesi ve tedavisinde terettiid etmeden giivenle kullanilabilecegi sonucuna
varilmigtir.

Anahtar Kelimeler: Omega-3 yag asidi, insan, saglik
Effects of Omega-3 Fatty Acids on Human Health

Abstract: Omega-3 fatty acids in order to investigate effects on human health, review of
previous studies and outlined in this study, the results of previously conducted research on
omega-3 fatty acids and mainly cardiovascular disease and hypertension, including Alzheimer,
depression, schizophrenia, astima, stroke, rheumatoid arthritis, osteoporosis and prostate,
breast, bowel and lung cancer is of vitual importance in the preventation and treatment of of
many diseases and showed that no occurance of significant side effects also concluded that this
natural functional compounts of the name of results can be used safely in the preventioan and
treatment of the aforemetion ed diseases.

Keywords: Omega-3 fatty acid, human, health

1.GIRIS

Saglikli bir yasam, biiylime, fiziksel ve zihinsel fonksiyonlarin siirekliligi ancak dengeli ve yeterli
beslenmeyle miimkiin olabilmektedir. Tarihi kaynaklar iyi beslenen milletlerin daima biiyiik
medeniyetler meydana getirdiklerini géstermektedir. Keza iyi beslenen iilkeleri ileri, yeteri kadar
beslenmeyenler ise geri kalmug filkeler olarak smiflandirilmaktadir (Celebi ve Karaca, 2006).
Besinlerin temel fonksiyonlar1 organizmanin metabolik ihtiyaclari igin gerekli olan besin maddelerini
saglamaktir. Oysa besinler organizmanin metabolik aktivitesi i¢in gerekli olan makro ve mikro besin
maddelerini saglamakla birlikte, saglik tizerine olumlu etkileri olan baz1 bilesikleri de igermektedirler.
Son yillarda yapilan bilimsel ¢aligsmalar, saglik ve hastaliklar arasindaki iligkiyi agik bir gekilde ortaya
koymus olup, epidemiyolojik caligmalar, beslenmenin kronik hastaliklarin dnlenmesindeki roliine
isaret etmektedir. Caligmalarin bazi besin maddelerinin dogal yollardan bazi kronik hastaliklarin
onlenme ve tedavisindeki etkinligini ortaya koymasi, sagligimizin korunmasinda yeterli, dengeli ve
dogru beslenmenin énemini artirmistir (Coskun, 2005).

Belirli hastaliklarla beslenme arasindaki iligkiler arastirilirken en fazla {izerinde durulan ve sorgulanan
gida maddesi yaglar olmustur. Arastirmalarda 6zellikle yag asitlerinin doymus veya doymamis yapida
olmalari, cis/trans yapida olmalarinin yaninda, yaglarin kolesterol ve esansiyel yag asidi icerikleri ve
oksidatif stabiliteleri {izerinde durulmaktadir. insan beslenmesinde 6nemli role sahip olan yaglar,
sadece yiiksek enerji kaynagi olmayip, yagda ¢ozlinen vitaminleri, kan lipit diizeyi {izerindeki rolleri
ve omega-3 yag asitleri gibi fonksiyonel bilesikleri icermeleri nedeniyle olduk¢a Onemlidirler
(Cakmakg1 ve Kahyaoglu, 2012).

105


mailto:hkaraca@atauni.edu.tr

Alinteri Journal of Agricultural Sciences. 2017, 32(2): 105-112
Alinteri Zirai Bilimler Dergisi ]
S. CELEBI, H. KAYA, A. KAYA

Bu caligmada, omega-3 yag asitlerinin insan metabolizmasi ve saglhigi tizerine olumlu etkilerine vurgu
yapilarak toplumda s6z konusu yag asitlerinin oneminin anlagilmasina katki saglamak amaciyla,
konuyla ilgili olarak vyiiriitiilmiis olan bilimsel arastirmalar irdelenerek bir sonuca ulagilmaya
calisilmustir.

2. YAG ASITLERI

Hidrojen, karbon ve oksijenden meydana gelen ve organik bir bilesik olan yaglar, igerdikleri yag
asitleriyle birbirlerinden ayrilirlar. Yaglarin fiziksel, kimyasal ve fizyolojik ozellikleri, birinci
derecede yapilarindaki yag asitlerinin cins ve miktaria baglidir. Yag asitlerinin fiziksel, kimyasal ve
beslemedeki rolleri; yag asidi molekiiliindeki karbon atomu sayisina, yani zincir uzunluguna,
doymusluk ve doymamislik derecesine, ¢ift bag sayisina, ¢ift baglarin hangi karbon atomlar1 arasinda
bulunduguna ve hidrojenlerin karbon atomuna baglanma pozisyonuna gore belirlenir (Keha ve
Kiihrevioglu, 1993; Karaca ve Aytag, 2007; Balgik 2014). Yag asitleri iki ila otuzdan fazla karbon
atomu igeren ve molekiiliin bir ucunda metil (CHs) grubu diger ucunda karboksil (COOH) grubu ile
iki sonlandirma bolgesi bulunan bir hidro-karbon zincirinden olugsmaktadir. Karbon atomlari karboksil
ucundan baslanarak numaralandirilirlar. ki ve ii¢ nolu karbon atomlar1 o ve P sembolleri ile
gosterilirken, zincirin diger ucundaki metil karbonu omega (n) sembolii ile gosterilir (Brossard ve ark.,
1996; Ruxton ve ark.,2005). Karbon atomu sayilarina gore kisa (2-6), orta (6-10), uzun (12-20) ve ¢ok
uzun (>22) zincirli olarak isimlendirilen yag asitleri yapilarinda cift bag icermiyorlarsa doymus
(satiire) ¢ift bag iceriyorlarsa doymamis (ansatiire) yag asitleri olarak tanimlanirlar. Doymamis yag
asitleri ise ¢ift baglarinin sayisina gore tekli (monoansatiire) ve ¢coklu doymamis (poliansatiire) yag
asitleri olarak smiflandirilirlar. Keza, doymamis yag asitleri ilk ¢ift bagin bulundugu omega
karbonuna goére de n-3, n-6, n-7 ve n-9 gibi isimler alirlar. Cift bagin yeri A semboliiniin {izerine
yazilan rakamlarla ifade edilir. Yapiya ¢ift bagin katilmasini saglaya desatiirazlar ¢ift bagin karbonlara
eklendigi karbona gore A* A5, A® veya A% desatiiraz olarak tanimlanir. Cift baglarin ucundaki
karbonlara bagl hidrojen atomlarinin yerlesimine gore de yag asitlerinin cis ve tans olmak iizere iki
geometrik izomeri bulunur. Mesela, cis- A% yag asidinin 9 ve 10 nolu karbon atomlar1 arasinda bir cis-
cift bag, trans- A? ise 2 ve 3 nolu karbon atomlar1 arasinda bir trans-cift bag oldugunu ifade eder.
Coklu doymamis yag asitlerindeki a:b seklindeki ifade de a: karbon sayisini, b: ¢ift bag sayisini n:
metil karbonuna en yakin ¢ift bagin pozisyonunu gosterir (C18:2 n-6) (Das, 2006; Konukoglu, 2008).
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Sekil 1. Memelilerde Esansiyel Yag Asitlerinden n-3 ve n-6 Serisi Doymamis Yag Asitlerinin Sentezi

Insan ve diger memelilerin viicutlarinda sentezlenemeyen ve mutlaka disardan besinler yoluyla
alinmasi gereken yag asitlerine esansiyel yag asitleri (EYA) denir. Bu yag asitleri 18 karbonlu ve 3
cift bag igeren a-linolenik asit (ALA, 18:3), ve yine 18 karbon atomlu ve iki gift bag iceren linoleik
(LA, 18:2) asittir. Bunlardan linoleik yag asidi aygicegi, misir gibi pek c¢ok bitki tohumlarinda,
linolenik yag asidi ise keten ve kanola gibi bazi yagl bitkilerin tohumlarinda ve su iiriinlerinde bol
miktarda bulunmaktadir. Insan ve diger memelilerde omega-1 metil grubu ile omega-7 metil grubu
karbon atomu arasinda ¢ift bag olusturan enzim bulunmadigi i¢in n-3 ve n-6 serisi doymamis yag
asitlerini sentezleyemezler. Ancak LA ve ALA’nin yiyeceklerle alinmasi durumunda memelilerde
sentezlenemeyen linoleik asitten elengasyon (karbon zincirinin uzatilmasi) ve desatiirasyon (gift bag
sayisinin arttirilmasi) sonucu arasidonik yag asidi (20:4 n-6), a-linolenik asitten ise eikosapentaenoik
asit (EPA, 20:5 n-3), dokozapentaenoik asit (22:5 n-3) ve dokozahexaenoik asit (DHA, 22:6 n-3) gibi
n-3 serisi yag asitleri sentezlenebilmektedir (Sekil 1) (Du and Du, 2000; Eseceli ve ark., 2006;Haris ve
ark., 2008).

Esansiyel yag asitlerinden sentezlenen bu n-3 ve n-6 serisi uzun zincirli doymamis yag asitlerinin
organizmada pek c¢ok fonksiyonlart bulunmakla birlikte, prostoglandinlerinde 6n maddelerini
olusturmaktadirlar. Prostoglandinler, hormon benzeri maddeler olup viicuttaki iltihaplanma, agri,
O6dem, tansiyon, kalp, bobrekler, sindirim sistemi, viicut sicakliginin diizenlenmesi, alerjik
reaksiyonlar, kanin pihtilasmasi ve diger bazi hormonlarim yapilmasi gibi bir¢ok faaliyetten
sorumludurlar (Leaf ve Weber,1988). Arasidonik asit, 2. seri prostanoidler (TXA 2, PGE 2, PGI 2) ve
4. seri lokotrienlerin (LTB 4, LTC 4, LTE 4) 6ncii maddesi iken (bu bilesikler proenflamatuvar
bilesiklerdir) EPA ve DHA ise antienflamatuvar Ozelliklere sahip 3. seri prostanoidler ve
tromoboksanlar (TXA 3, PGE 3, PGI 3) ile 5. seri 16kotrienlerin (LTB 5, LTC 5, LTE 5) oncii yag
asididir (Balgik, 2014; Konukoglu, 2008).

3. OMEGA-3 YAG ASITLERININ INSAN SAGLIGI ACISINDAN ONEMI

Son yillarda yapilmis olan ¢alismalara ait bulgular, insanlarin daha saglikli olmalarinda yaglarin ve
yaglarda bulunan yag asitlerinin tiir ve miktarlarinin da énemli oldugunu géstermistir. Giiniimiizde
insanlarin gida tiiketim aliskanliklar1 margarin ve kizartma yaglarimin artmasi ile bir omega-6 yag
asidi olan ve proinflamatuvar 6zellige sahip olan eikosanoidlerin (TXA 2, PGE 2, PGI 2) ve
l6kotrienlerin (LTB 4, LTC 4, LTE 4) sentezinde kullanilan aragidonik asidin prekursoru linoleik
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asidin tiiketiminin artmasina yol agmigtir. Oysa bir diger omega-3 yag asidi olan a-linolenik asit ve
onun tiirevleri olan ve antienflamatuvar 6zellige sahip eikosaenoidler (TXA 3, PGE 3, PGI 3) ile EPA
ve DHA gibi n-3 yag asitlerinin tiiketiminin prostat, gogiis, akciger ve bagirsak kanserlerinin
onlenmesinde, kardiyovaskiiler hastaliklar, hipertansiyon, romatoid artrit, osteoporoz, diyabet, astim,
Alzheimer, depresyon ve sizofreni gibi hastaliklarin 6nlenmesi ve tedavisinde onemli etkiye sahip
olmasinin yani sira immiin sistemin kuvvetlendirilmesi, erken donemde zeka gelisimi, yiiksek dogum
agirh@r tizerine de ¢ok onemli olumlu etkilerinin oldugu bildirilmektedir (Ceylan ve ark.,1999;
Leskanich ve Noble 1997). Keza adi gegen yag asitlerinin sinir sistemi gelisimi, beyin fonksiyonlari
ve retina tizerine de pozitif etkilerinin oldugu ifade edilmektedir (Cabuk ve ark., 1999).

Omega-3 yag asitlerinin bu etkilerine bagli 6énemi ilk defa Gronland Eskimolari iizerinde yapilan
aragtirmalarla ortaya konmustur. Geleneksel gidalar yiiksek oranda yag igermesine ragmen,
Eskimolar’in neredeyse kalp-damar hastaliklarina hi¢ yakalanmadiklart goriilmiistir. Bunun nedeni
olarak Eskimolar’in n-3 yag asitlerini bol miktarda igeren balik tiiketmeleri oldugu ileri siiriilmiis ve
boylece bu konuda ¢aligmalar baglatilmistir. Bucher ve ark. (2002) 1966 ile 1999 yillar1 arasinda
yapmig olduklari kapsamli bir arastirmada, giinde 40-60 gr balik tiiketen gruplarda kalp damar
hastaliklar1 ve mortalitenin 6nemli diizeyde azaldigini bildirmislerdir. Keza, Marchioli ve ark. (2001)
miyokardiyal enfarktiis ge¢irmis hastalarin diyetlerine 850 mg/giin n-3yag asidi ilavesinin mortalite ve
tekrar miyokardiyal enfarktiis gegirme riskini azalttigini rapor etmislerdir. Daviglus ve ark. (1997)
1822 erkek birey iizerine yiiriittiikleri uzun siireli bir arastirmada 35 gr/giin balik tiiketen bireylerde
kardiyovaskiiler hastaliklara yakalanma ve miyokardiyal enfarktlis gegirme oraninin hi¢ balik
tilketmeyenlere gore %38 daha az oldugunu ifade etmislerdir. Yine konu ile ilgili olarak 84664 kadin
izerinde 16 yil siirdiirilen bir ¢alisma sonucunda, haftada bir 6giin balik tiiketen kadinlarda
kardiyovaskiiler hastaliklardan Glenlerin oranmmin, ayda bir 6giin tiikketenlere gore %29-34 daha az
oldugu rapor edilmistir (Hu ve ark., 2002).

Omega-3 yag asitlerinin kardiyovaskiiler hastaliklar {izerine olan olumlu etkilerinin mekanizmasi tam
olarak bilinmemekle birlikte bu yag asitlerinin karacigerde doymus yag asitlerinin, trigliseritlerin,
lipoprotein B ve LDL’nin sentezini engelleyip olusumunu azaltmak suretiyle, plazma HDL miktarini
artirarak kolesteroliin karacigere tasinmasi ve orada safra asitlerine doniigimii ve eksresyonunu
saglayarak bu etkiyi yaptig1 diisiiniilmektedir (Dyerberg, 1986; Kinsella ve ark.,1990). Keza, omega-3
yag asitleri karacigerde kolesterol sentezini saglayan 3-Dihidroksi-3-Metilglutaril CoA enziminin
aktivitesini baskilayarak serum kolesterol diizeyinin diismesinde dolayisiyla da artheroskleroz
olusumunun 6nlenmesi ve gecikmesinde onemli role sahiptir (Kinsella ve ark.,1990). Ayrica diyetle
alinan EPA ve DHA membranlarda arasidonik asidin yerini alarak, burada meydana gelen (TXA 3,
PGE 3 ve PGI 3) iirtinlerin daha az protrombik ve vazokonsriktif olmasi antiatheroskleratik etkileri de
onem tagir (Nakamura ve ark.,1999).

Yapilan ¢aligmalar omega-3 yag asitlerinin antihipertansit etkilerinin bulundugunu géstermistir. S6z
konusu yag asitleri trombositlerde bulunan A® desatiiraz, siklooksijenaz ve lipoksijenaz enzimlerinin
aktivitelerini inhibe ederek damar biiziicii ve trombin olusturucu etkiye sahip trombaksanlarm (TXA
2, PGE 2 ve PGI 2) sentezinde kullanilan arasidonik asidin linoleik asitten sentezini Onlemek
suretiyle, onun yerine damar genisletici ve antiagregasyon 6zellige sahip (TXA 3, PGE 3 ve PGI 3)
bilesiklerin prekiirsoru olan EPA’nin yer almasini saglayarak trombositlerin damarlarda kiimelesme
ve piht1 olusturmasini engeller ve kan basimncinin diismesini saglar (Boudreu ve ark.,1991). Keza
omega-3 yag asitleri, anjiyotensin doniistiirlici enzim aktivitesini inhibe edip anjiyotensin Il
olusumunu kontrol ederek kan basincinin diizenlenmesini saglarlar (Kaergel ve ark.,2002). Ayrica n-3
yag asitleri uzun zincirli olmalar1 ve ¢ok sayida doymamis ¢ift bag icermeleri nedeniyle kanda
akiskanlik saglayarak damar ici vizikoziteyi diisiiriicii etkiye sahiptirler. Boylece n-3 yag asitleri
Ozellikle beyin kilcal damarlarinda trombozun olusumunu engelleyerek trombotik fel¢ riskinin
azalmasina neden olurlar. Nitekim Iso ve ark (2001) yaklagik 80 bin denek kadin iizerinde 14 yil
stireyle yiiriittiikleri arastirmada, haftada iki 6giin balik tikketen kadinlarin da ayda bir defa tiiketenlere
gore %52 daha az trombotik felg risk tasidiklarini tespit etmislerdir.

Omega-3 yag asitlerinin eklemlerde sisme, agri, hareket zorlugu, ates yorgunluk ve halsizlik gibi
semptomlarla karakterize edilen romatoid artrit (eklem iltihabi) hastaliginin belirtilerinin 6nlenmesi,
azaltilmasi ve tedavisinde ¢ok 6nemli etkisinin oldugu bildirilmektedir. Hastaligin nedeni heniiz tam
olarak bilinmemekle birlikte genetik faktorler ile otoimmiinite siiregleri ile baglantilar1 oldugu
diisliniilmektedir. Omega-3 yag asitleri artrit ve otoimmiin hastaliklarin belirtilerini hafifletici, dogal
iltihap giderici bilesiklere sahiptir (Eseceli ve ark., 2006). Romatoid artrit hastalarina giinde 2.6 gr n-3
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yag asitleri verilerek bir yil siireyle yiiriitiilen ¢alismada n-3 yag asitlerinin hastalarin durumunda
iyilesme sagladigi ve agrilarini hafiflettigi ifade edilmistir (Geusens ve ark.,1994).

Omega-3 yag asitlerinin organizmayi hastaliklara karsi koruyan bagisiklik sistemi {izerine olumlu
etkilerinin bulundugu bilinmektedir. Bu yag asitleri bagisiklik sisteminin hiicreleri olan organizmay1
patojen bakterilere, viriislere, mantarlara, yabanci dokulara ve tiimorlere karsi koruyan, antijenlere
kars1 antikor ad1 verilen 6zel proteinler tireten T ve B imfositler ile organizmaya zarar veren maddeleri
fogositoz yoluyla ortadan kaldiran makrofajlarin sentezini saglayarak organizmayi hastaliklara karsi
direngli hale getirmektedirler (Guo ve ark., 2004).

Omega-3 yag asitlerinin 6zellikle gebeligin son {i¢ ayinda ve dogumdan sonraki bebeklik doneminde
beyin, retina ve sinir sistemi gelisimi tizerine ¢ok 6nemli bir role sahip oldugu bildirilmektedir. Bu
yag asitlerinden 6zellikle DHA’’nin 6nemli bir yeri vardir. Clinkii DHA 1ilgili dokularin membran
yapilarinda bulunan ve hiicre i¢in hayati fonksiyonlara sahip fosfolipitlerin elzem dogal bir
komponentidir (Connor, 2000;Mahaffey, 2004). Ayrica konuyla ilgili ¢aliymada hamilelik déneminde
yeterli miktarda n-3 yag asitleri tiiketiminin prematiire dogum riskini de azalttigi ifade edilmistir
(Olsen, 2002). Yine konuyla ilgili olarak Neuringer ve ark 1984) nin gebe maymunlari n-3 yag asitleri
bakimindan noksan diyetlerle besleyerek yaptiklar1 ¢aligmalarinda, bu hayvanlardan dogan bireylerde
gbrme ve algilama azalmasi, elektroretinogram anormallikleri ve bazi davranis bozukluklar1 gibi derin
degisimler goriildiigiinii bildirmislerdir.

Omega-3 yag asitlerinin diger bazi fizyolojik fonksiyonlarini dzetleyecek olursak; n-3 yag asitlerinin
hiicre membranlarinin akigkanlig1 iizerine de anahtar bir role sahip oldugu ve bu yag asitlerinin
eksikliginde gelisen membran sertligi, transport fonksiyonlarini, reseptor etkilesimi ve sayilarini
olumsuz ydnde etkilemektedir. Ornegin membran akiskanligindaki artis insiilin reseptdrlerinin
sayisini artirirken membranlarin katilasmasi bu reseptdrlerin sayisinda azalmaya neden olarak insiilin
direncine dolayisiyla diyabete yol agmaktadir (Konukoglu, 2008). Omega-3 yag asitlerinden EPA ve
DHA beyindeki hiicrelerin yenilenmesine yardimci olarak beyin ile retina hiicrelerinin ¢ogalmasini
saglamaktadir. Yapilan ¢alismalar n-3 yag asitleri tiiketimi ile Alzheimer, sizofreni, depresyon, hafiza
kayb1 ve goérme bozukluklart gibi problemler arasinda zit bir iligkinin bulundugunu gostermistir
(Canbulat ve Ozcan 2008). Morris ve ark. (2003), haftada en az bir porsiyon balik tiiketen bireylerde,
daha seyrek tiiketenlere gore Alzheimer goriilme riskini %60 oraninda azalttigimi ifade etmislerdir.
Keza, ilgili yag asitlerinin antisosyal davraniglar gdsteren, 6grenme giicliigii ¢eken, sizofreni ve
depresyona yol agan zihinsel dengesizlikleri bulunan bireylerin tedavisinde de pozitif sonuglar verdigi
bildirilmektedir (Marangell ve ark., 2003).

Omega-3 yag asitleri mortalitesi yiiksek ve bir yeni dogan hastalig1 olan Necrotizan enterekolit (NEC)
de rol oynayan, trombosit aktive edici faktér (PAF) ve timor nekrozis faktor gibi inflamatuvar
mediatorlerin  bagirsaklardan salinimimi inhibe ederek bu hastaligin  olusumunu engellerler
(Coskun,2005). Ozellikle EPA Ca’un emilimini ve kemiklerde depolanmasini saglayarak kemiklerde
Ca yogunlugunu yiikseltir ve boylece, genellikle yaslilik déoneminde goriilen ve sikintilt bir problem
olan osteoporoz (kemik erimesi) olusumunu engeller. EPA bu etkiyi kemik olusumunu baskilayan
PGE 2 hormonunun salimmini engelleyerek gerceklestirdigi ileri siirtilmektedir (Watkins ve
ark.,2001). Bu fonksiyonlar1 disinda astim, migren, sedef gibi bazi cilt hastaliklar ile gogiis, prostat,
akciger ve bagirsak kanserlerinden korunmada ¢ok onemli pozitif etkilere sahip olduklari tespit
edilmistir. Omega-3 yag asitlerinin kanser {izerinde direk tedavi edici etkisinden ¢ok, hastaliktan
korunma ve agrilart dindirici etkisi daha yaygin olarak goriilmektedir (Gogus ve Chris, 2010).

Yapilan bazi bilimsel arastirmalar n-3 yag asitlerinin ¢agimizin belki de en biiyiik hastaligi olan ve
kalp-damar hastaliklarindan, yiiksek tansiyona, Alzheimer’dan felce, amfizemden uyku apnesine, cilt
problemlerinden eklem problemlerine ve insiilin direncine kadar onlarca hastalifin meydana
gelmesine zemin hazirlayan obezitenin tedavisinde anahtar bir rol oynayacagi bildirilmektedir. Alfa
linolenik asidin tiiketiminin artmasi ile daha fazla yag asidi oksidasyon yollarina génderilir (Olson,
2003). Coklu doymamis yag asitlerinin yag asidi oksidasyonunu saglayan genleri aktive ettigi, yag
asitlerinin sentez ve depolanmasini saglayan genleri baskiladigi anlagilmistir. Bu veriler, ¢oklu
doymamis yag asitlerinin, 6zelikle de n-3 yag asitlerinin yakin bir gelecekte yag asidi oksidasyonunu
artirarak obezitenin tedavisinde kullanilabilecegine isaret etmektedir (Kaput, 2004).
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Cizelge 1. Omega-3 Yag Asitlerinin Kaynaklar1 (Konukoglu, 2008)

Yag Asidinin Kaynagi 1 gr EPA+DHA l¢in Esansiyel Yag Asidi
Gerekli Miktar

Taze Tuna Bahg: 66-357 gr DHA, EPA
Konserve Tuna 323 gr DHA, EPA
Pasifik Somon 42,5-70,9 gr DHA, EPA
Sardalya 50-87 gr DHA, EPA
Alabalhk 87 gr DHA, EPA
Uskumru 54-250 gr DHA, EPA
Marina Bahg 323 gr DHA, EPA
Mezgit 417 gr DHA, EPA
Pisi Balig1 8-213 gr DHA, EPA
Keten Tohumu 2,2 gr/5 ml ALA
Keten Tohumu Yagi 8,5 gr/5 ml ALA
Kenevir Yagi 3,1gr/5ml ALA
Kanola Yag 1,3 gr/5 ml ALA

Soya Yagi 0,9 gr/s ml ALA
Ceviz ve Cam Fistig1 Yagi 0,7 gr/5 ml ALA

Omega-3 Yag Asitlerinin Muhtemel Yan Etkileri

Bu yag asitlerin diyetle giinliik miktar1 ve ihtiyacin (Cocuklar i¢in 0.2-1 g/giin; yetiskinler i¢in 1-1.5
gr/giin) diisiik olmasi nedeniyle, bunlarin tiiketimlerinden kaynaklanan ciddi anlamda yan etkilerinin
olmadig, keten tohumu yaginda bulunan ALA’nin ¢ok yiiksek dozlarda (30 gr/giin) alinmasinin ishal
ve gaza neden olabilecegi, ancak EPA ve DHA ile ilgili olarak herhangi bir yan etkiye rastlanilmadigi
bildirilmektedir. Ote yandan n-3 yag asitlerin kan vizikositesini azaltmasi nedeniyle, kanama riski
olan kisilerin dikkatli olmalar1 6nerilmektedir. Keza, bu yag asitleri ¢ok sayida doymamis ¢ift baga
sahip olmalar1 nedeniyle, oksidasyona ugrama ihtimaline kars1t yiiksek diizeyde kullanilmalari
durumunda bunlarla birlikte diyete antioksidan maddelerin ilave edilmesi tavsiye edilmektedir
(Ruxton ve ark., 2005).

4. SONUC VE ONERILER

Omega-3 yag asitlerinin insan sagligi {izerine olan etkilerinin incelendigi ¢ok sayidaki bilimsel
arastirma bulgulari, s6z konusu yag asitlerinin kalp-damar hastaliklarindan yiiksek tansiyona,
Alzheimer’dan depresyona, romatizmal hastaliklardan astima, immun sistem hastaliklarindan
osteoporoza kadar onlarca hastaligin Onlenmesi ve tedavisinde onemli pozitif etkilere sahip
olduklarin1 gdstermektedir. Ustelik bu yag asitleri olumlu etkilerini ciddi anlamda bir yan etki
gostermeksizin dogal yolla yani beslenme ile ger¢eklestirmektedir. Halbuki bu hastaliklarin 6nlenmesi
ve tedavisinde kullanilan ilaglarin hem yiiksek maliyetli hem de pek ¢ok yan etkiye sahip olduklar
bilinmektedir. Dolayisiyla yukarida bahsedilen hastaliklarin 6nlenmesi ve tedavisi amaciyla beslenme
aligkanliklarimizda radikal degisiklikler yapmaksizin s6z konusu yag asitlerince zenginlestirilmis siit
iirtinleri ile ceviz, badem, semizotu vb. gibi yesil sebzeleri tiiketmek suretiyle dogal yolarla bunlardan
yararlanabiliriz.
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Abstract: The aim of this study is to bring together the literature knowledge on muscule
spindels that has been made up to until now and compare fish muscule spindels with other
vertebrates. Muscle spindles are stretch receptor of skeletal muscles which detect the rate and
degree of muscle length. According to the available literature, this review is considered as a
one in making a comparison of fish muscle spindle and other vertebrates. Fish muscle spindle
possesses single intrafusal muscle fiber similar to snake and lizard muscle spindle and have a
double capsule similar in all vertebrates have studied. No significant differences in the length
and diameter of intrafusal muscle fibers by comparison of muscle size. In fish and other
vertebrates muscle spindles are supplied with one sensory ending (exception in mammalian
may, in addition, be supplied with one or more secondary sensory endings) and receive its
motor innervation from branches of axons that also innervate extrafusal muscle fibers. No
investigation has been done about motor innervation of fish muscle spindle.

Keywords: Muscle spindels, fish anatomy, fish muscle
Kas Igleri ve Balik Kas iglerinin Diger Omurgalilar fle Karsilastirmasi

Oz: Bu caligmanin amaci bugiine kadar kas igleri iizerine yapilan ¢aligmalari bir araya
getirmek ve baliklar ile diger omurgalilarin kas iglerini karsilagtirmaktir. Kas igleri kas
uzunlugunun oran ve yogunlugunu belirleyen iskelet kaslarinin germe reseptorleridir. Bu
calisma mevcut literatiirlere gore diger omurgalilar ile balik kas iglerinin bir karsilastirmasi
olarak diisliniilmiistiir. Balik kas ig yapis1 tek intrafiizal kas lifi yilan ve kertenkelelere benzer
ve bugiine kadar ¢alisilmig diger omurgalilarda oldugu gibi ¢ift kapsiilliidiir. Kas biiytkligi
karsilagtirildiginda intrafiizal kas fibrillerinin uzunluk ve ¢apmnda onemli farkliliklar yoktur.
Balik ve diger omurgalilarda kas igleri bir algilayici ile sonlanir (memeliler harig, bir veya
birka¢ algilayici ile de sonlanabilir) ve ekstrafiizal kas liflerini sinir sistemine de baglayan
aksonlarin kollarindan motor sinir baglantisim saglar. Balik kas iglerinin motor sinir
baglantilar1 hakkinda herhangi bir ¢aligma bulunmamaktadir.

Anahtar Kelimeler: Kas igi, balik anatomisi, balik kas1

1. INTRODUCTION

Muscle spindles are complex neuromuscular end- organ in skeletal muscles of vertebrates sensitive to
muscle length and changes in muscle length. They were first noticed and described in frog muscle by
Weisman (1861). The essential feature of the muscle spindle its containment of nerve and muscle
components. They are composed of small (intrafusal) muscle fibers that lie as bundles in parallel with
ordinary (extrafusal) muscle fibers and receive both a sensory and a motor innervation. The middle
region of spindle is called equatorial region and regions on both sides of the equatorial region is called
polar regions (Sherrington, 1894). Although most of the previous studies indicate that the fish lacks
the muscle spindle (Fesard and Sand, 1937; William et al., 1979), Maeda et al. (1983) have proposed
appearance in the jaw closing muscle of fish, and has found monofibral spindles in this muscle in
salmon. In fish the first observation was made by Maeda et al. (1983) where they observed it among
the superficial extrafusal fibers of jaw- closing muscle, adductor mandibular in Oncorynchus masou
(Brevoort, 1856). The receptor has not been confirmed; meanwhile Saed (1990) has made a
comprehensive research for the receptor in the jaw-closing muscle of trout. There are no extensive
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studies on fish muscle spindle and little attention has been paid for it. The aim of the present study ﬂhnten
was to give a background on muscle spindle and compare fish muscle spindles with other vertebrates.

Intrafusal Muscle Fibers

Based on the study which carried out by Maeda et al. (1983) fish muscle spindle has single intrafusal
muscle fiber and this homologous of snake (Palot and Ridge, 1972 ) and lizard (Proske, 1969) muscle
spindle which possessed single intrafusal muscle fiber and this incompatible with Amphibian and
Mammals muscle spindle which possessed more than one intrafusal muscle fiber inside their capsules
named as bag; bag, and chain fibers in Mammals (Banks et al., 1974) and as large and small intrafusal
muscle fibers in Amphibians and bird spindles contained two or three types of intrafusal fiber but
not categorized to nuclear bag and nuclear chain fibers and separable into types based on
differences in myosin heavy chain composition and motor innervation (Mair, 1992).

Length and Diameter
The histological study performed by Maeda et al. (1983) on salmon muscle spindle revealed that the
long of the intrafusal muscle fiber was 1.800 wm and the diameter 2.8 um at polar region.

In frog large intrafusal fibers have mean diameters ranging between 9-37 um depending on the muscle
of origin, while small fibers have mean diameters 9-48 um (Yoshimura et al., 1990).

In the avian muscle spindle the diameter of intrafusal muscle fiber in two synergistic skeletal muscles,
the anterior (ALD) and posterior (PLD) latissimus dorsi varied from 5.0 to 16.0 pm and 4.5 to 18.5
um, respectively (William K, 1999).

In mammals spindles, the bag fibers are the longest, the bag, generally being longer than the bag;.
Kucera (1982) reported that mean polar lengths of 29.47um for bag, fibers, 27.60 um for bag;, and
12.31 pm for typical chains (tenuissim of cat, frozen sections).

Capsule

Almost all vertebrates, including fish have the same capsule structure (Ovalle, 1976). Muscle spindle
has an outer and an inner capsule. The capsule is lamellate structure that encloses the sensory
innervation, its width range between 100 to 150 wm at equator and the length usually between 2 to 4
mm and varies according to the number of sensory endings present. The capsule lamellae are consists
of several concentric and tangent cell layers alternating with layers filled with collagenous fibrils. The
outermost capsule layer is composed of thick collagenous fibrils and scattered fibrocytes. The
innermost layer is composed of a lining of fibrocytes (Ovall and Dow, 1988)

Number and Distribution
Different muscles possess characteristic number of spindles, although there is considerable individual
variability, at least in an outbred population (Chin et al., 1962). Quantitative comparisons have
normally been made using spindle density, which is simply the number of capsules per gram of the
adult muscle. On this basis it is often stated that spindles are relatively common in small muscles
involved in fine control, such as the intrinsic muscles of the hand (Cooper, 1960). Several detailed
maps are available showing the distribution of spindles and other encapsulated receptors in a variety
of muscles. Some of the best, together with additional references, are given by Van der Wal (1988).
Two important features of the distribution of spindles emerge from the maps, as originally described
by Gregor (1904) and Yellin (1969):

i) Spindles are concentrated in the region of nerve entry and around the subdivisions of the
intramuscular nerves.

ii) They occur preferentially among extrafusal fibers with a high proportion of oxidative.

Innervations
The muscle spindle has both sensory and motor components.

Sensory innervation

According to the study conducted by Maeda and his colleagues on the salmon, there is primary nerve
ending in which makes a large spiral course around the intrafusal fibre.

In mammals Primary and secondary sensory nerve fibers spiral around and terminate on the central
portions of the intrafusal muscle fibers (equatorial regions) in innulospiral form, providing the sensory
component of the structure via stretch-sensitive ion-channels of the axons and Spirals are common and
more extensive around chain fibers than bag fibers (Hulliger, 1984)-
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Secondary endings terminate on one or both sides of the primary, and most secondaries terminate next ﬂ
to the primary (Van der Wal, 1988).

Motor innervation

The study has conducted on the salmon muscle spinde hasn’t refer to the motor innervation and at the
same time there have been many studies on innervation of extrafusal fibers (Johnston and Moon,
1981) and also physiological studies about fish proprioception (Williams and Hale, 2015; Rivera et
al., 2014) where they have mentioned that the sense of position and movement of the paired and/or
unpaired fins is critical for executing rapid motor behavior in fishes. However, the location of the
proprioceptive receptors involved in proprioception of fin movement is unknown.

In Mammals including humans, the motor component is provided by up to a dozen gamma
motoneurons and to a lesser extent by one or two beta motoneurons (Vallbo and Falahe, 1990).
Gamma and beta motoneurons are called fusimotor neurons, because they activate the intrafusal
muscle fibers. Gamma motoneurons innervate only intrafusal muscle fibers, whereas beta
motoneurons innervate both extrafusal and intrafusal muscle fibers and so are referred to as
skeletofusimotor neurons (Taylor, 2005).

After Matthews, 1964 B/ Y Efferents
Afferent
equatorial region Ia II/

W/ v / / @B  cxiafusal muscle fiber
I
( =, 'ﬁ outer capsule

polarregjon$ =22 = =N (! - . \ : inner capsule
- — vy eney W intrafusal muscle fiber
’ S ] (nuclear bag fiber)
plate & g

primary ending secor\dar\ff ndlng

" . .‘O o 4 O «dmm  intrafusal muscle fiber

(nuclear chain fiber)

————

-agpmm

extrafusal muscle fiber

Figure 1. Diagram showing the principle components of typical muscle spindle, (modified from
Matthews, 1964)

2. CONCLUSION

The majority of studies on muscle spindle morphology, distribution and function have been conducted
on mammalian skeletal muscles (Matthews, 1962; Barker, 1974; Boyd and Smith, 1984).
Comparatively little information exists on fish muscle spindles and the degree to which they resemble
or differ from those of other vertebrates therefore these comparisons were made. So the aim of this
review article was to summarize and compare recent and previous findings on fish muscle spindle and
other vertebrates.

Maeda et al., (1983) showed that the muscle spindle has a single intrafusal muscle fiber and this is
similar to snake and lizard muscle spindle (Proske, 1996) and compatible with capsule structure of
most vertebrate by its content on inner and outer capsule (Ovalle, 1976). There are measurement
differences in length and diameter of intrafusal muscle fiber and capsule among muscle spindles of
vertebrates and those refer to the differences in size and location of the muscles (Barker, 1974). The
number and distribution of muscle spindle varies through species and this finding agrees with the
earlier reports by Zelena (1994) that each muscle contains a characteristic number of spindle which
also species — specific and is apparently genetically encoded.
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The sensory innervation in salmon similar to most vertebrate classes in having one primary ending ﬂ
exception in some Mammals contain primary and secondary sensory end (Adal, 1984).

No investigation has been made on motor innervation in fishes. Therefore, comprehensive research
should be carried out for muscle spindle in fish muscles in different species.
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