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V. INTERNATIONAL CONFERENCE ON AGRICULTURE,
ANIMAL SCIENCE AND RURAL DEVELOPMENT
12-14 JUNE 2020
ANKARA

Participating countries: Turkiye, Pakistan, India, Azerbaijan, Ukraine, Malaysia

CONGRESS PROGRAM

Online (with Video Conference) Presentation

Join Zoom Meeting
https://us02web.zoom.us/j/89139806176?pwd=bzFBeDIlyV3BEM3oxdkFUOFMONZ2Evdz09
Meeting ID:

Password: 439775

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID
or Personal Link Name” and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The options in each session must be connected to the session 5 minutes from the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator - responsible for the presentation and scientific discussion (question-answer) section of the
session.

Points to Take into Consideration - TECHNICAL INFORMATION
Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.
Requests such as change of place and time will not be taken into consideration in the congress program.
If you think there are any deficiencies / spelling mistakes in the program, please inform by e-mail until 10
June 2020 (17:00) at the latest.

(All speakers required to be connected to the session 5 min before the session starts)
Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion
and dynamics.
Before you login to Zoom please indicate your name_surname and session number, exp. Assoc. Prof. Dr. Yunus
Emre TANSU-Session 1
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Kenevir (Cannabis Sativa L.) Yetistiriciliginde Sulama, Havuzlama Ve Depolama
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Kenevir (Cannabis Sativa L.) Bitkisinin Sap Kisimlarinin Tarimsal Atik Yénetimi Ve
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Changing Land Use Pattern in Azamgarh District, India: A Micro Analysis
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TURKIYE’DE YAGLIK AYCICEGIi URETIM VE DIS TICARETINDEKI
DEGISIMIN INCELENMESI

Dr. Ogr. Uyesi Ali Rahmi KAYA

ORCID: 0000-0003-0318-6034

Kahramanmaras Siitcii Imam Universitesi, Ziraat Fakiltesi, Tarla Bitkileri Bolumii
Dr. Ogr. Uyesi Miicahit PAKSOY (Sorumlu yazar)

ORCID: 0000-0002-1037-1548

Kahramanmaras Siitcii Imam Universitesi, Ziraat Fakiiltesi, Tarim Ekonomisi B&liimii

OZET
Aycicegi, Turkiye’de en fazla ekilen ve iiretimi yapilan yagli tohumlu bitkidir. Aycicegi

tohumu yag, kiispe ve biyodizel iiretimi amaciyla kullanilmaktadir. 2019 yilinda Tiirkiye’de
675.983 hektar alandan 1.950.000 ton yaglik ay¢igegi tiretilmistir. Yurt i¢inde iiretilen ay¢icegi
ile toplam bitkisel yag talebinin yaklasik %20-30 karsilanabilmektedir. Bu nedenle; giderek
artan Onemli miktardaki bitkisel yag acig1 ise, tohum ve ham yag ithalat1 yoluyla
karsilanmaktadir. Nitekim 2019 yilinda Tiirkiye 1.136.207 ton ayg¢icegi tohumu ithal ederek
516,4 milyon dolar, 499.523 ton ham aycicegi yagi ithal ederek 355,5 milyon dolar 6deme
yapmistir. Bu arastirmada 2004-2019 doneminde aygigegi liretimi ve ithalatindaki degisimin
incelenmesi amaglanmustir. Calismada kullanilan veriler Tiirkiye Istatistik Kurumu Bitkisel
Uretim ve Dis Ticaret Istatistiklerinden elde edilmistir.

Anahtar Kelimeler: Aycigegi, Uretim, ithalat, Degisim, Tiirkiye

INVESTIGATION OF VARIATION IN PRODUCTION AND FOREIGN TRADE OF
OILSEED SUNFLOWER IN TURKEY

ABSTRACT

In Turkey, sunflower is one of the most cultivated and produced oilseed crops. Sunflower seed
is used for oil, cake and biodiesel purposes. In 2019, 1.95 million tons of oilseed sunflower
produced from 675.983 hectares land in Turkey. With the sunflower produced domestically,
approximately 20-30% of the total vegetable oil demand can be met. Therefore, an increasingly
significant amount of vegetable oil deficit is met through imports of seeds and crude oil. Indeed,
in 2019 Turkey has paid 516.4 million dollars by importing 1.136.207 tons of sunflower seeds
and 355.5 million dollars by importing 499.523 tons of crude sunflower oil. In this study, it is
aimed to examine the change in sunflower production and import in 2004-2019 period. The
data used in the study were obtained from Crop Production and Foreign Trade Statistics Turkey
Statistical Institute.

Keywords: Sunflower, Production, Import, Variation, Turkey
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]]Sﬁg;gllasyagh tohumlu bitkilerden s6z sahibi olanlari; soya fasulyesi, yerfistigi, aycicegi,
kanola (kolza), musir, zeytin, susam, palmiye tohumu, yag keteni, aspir, hindistan cevizi ve
hintyag: bitkileridir. Uretim miktarlarina gore siralama yapilacak olursa; en yogun iiretilen
yagli tohumlarin soya fasulyesi, kanola, pamuk tohumu, yer fistig1, aygicegi ve palm ¢ekirdegi
oldugu goriilmektedir. Giinlimiizde Tiirkiye genelinde, yaygin olarak kiiltiiri yapilan en 6nemli
yag bitkisi aycicegi (Helianthus annuus L.)’dir. Aygigegini sirasiyla ¢igit, soya, yerfistigi,
hashas, susam, kanola ve aspir izlemektedir. Aygiceginden esas liriin olarak yagi yaninda;
danesinden ayni zamanda protein kaynagi kiispe ve g¢erezlik olarak istifade edilmekte, sap ve
tablasindan kagit ve giibre sanayiinde, biitlin bitki olarak ta silaj eldesinde, yine siis bitkisi
olarak ta istifade edilmektedir. Diinyada en 6nemli yag bitkilerinden biri olan aygigegi
Tiirkiye’de de en fazla ekim alanina ve iiretime sahip yag bitkisidir. Tiirkiye’de bitkisel ham
yag tretiminin %50’si ay¢igeginden Karsilanmaktadir. Halkin genelde bitkisel yag olarak
aycicegi yagim tercihi ve Ozellikle Trakya Bolgesinde ekim nobetinde temel bitki olusu
(Bugday-Aygicegi), genis adaptasyon kabiliyetine sahip ve mekanizasyona ¢cok uygun olmasi
vb. nedenler aygicegini, Tlrkiye agisindan en 6nemli yag bitkisi haline getirmektedir (Anonim,
2020). 2019 yilinda Tiirkiye’de 675.983 hektar alandan 1.950.000 ton yaglik aygicegi
dretilmistir. Yurt icinde iiretilen aycicegi ile toplam bitkisel yag talebinin yaklasik %20-30’u
karsilanabilmektedir. Bu arastirmada 2004-2019 yillar1 arasindaki Tiirkiye’de yaglik aycicegi
iiretimi ve ihracatinin degisimi ve analizi amaglanmistir.

2. MATERYAL VE METOT

Arastirmada kullanilan veriler Tiirkiye Istatistik Kurumu Bitkisel Uretim ve Dis Ticaret
Istatistikleri’nden elde edilmistir. Ekim alani, iiretim, verim ve ihracat, ithalat verilerinin trend
grafikleri yapilmis ayrica indeks hesaplanmustir. Verilerin ele alinisinda yaglik yaninda ¢erezlik

aycicegine de yer verilmistir.

3. TURKIYE’DE AYCICEGI URETIMINDEKI DEGISMELER
3.1. TURKIYE’DE AYCICEGI EKIM ALANINDAKI DEGISMELER
Tiirkiye’de aycicegi ekim alanlarma ait on alt1 yillik veriler incelendiginde 2004°te 4.800.000

da olan yaglk aycicegi ekim alanlar1 %40,83 artarak 6.759.834 dekara ulagmustir. Ayni
donemde, gerezlik aygigcegi ekim alanlar1 %9,5 artarak 66.484 dekara ulasmistir (Cizelge 1).
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Cizelge 1. Tirkiye’de aygicegi ekim alanindaki degismeler

Yillar Ekim Alam (da)
Yaghk  Alan indeksi Toplamdaki pay: Cerezlik  Alan indeksi

aycicegi (2004= 100) (%) aycicegi (2004= 100) Toplam
2004 4.800.000 100,00 87,27 700.000 100,00 5.500.000
2005 4.900.000 102,08 86,57 760.000 108,57 5.660.000
2006 5.100.000 106,25 87,12 754.000 107,71 5.854.000
2007 4.857.000 101,19 87,56 689.778 98,54 5.546.778
2008 5.100.000 106,25 87,93 700.000 100,00 5.800.000
2009 5.150.000 107,29 88,18 690.000 98,57 5.840.000
2010 5.514.000 114,88 85,97 900.000 128,57 6.414.000
2011 5.560.000 115,83 84,79 997.000 142,43 6.557.000
2012 5.046.160 105,13 83,46 1.000.000 142,86 6.046.160
2013 5.202.600 108,39 85,32 895.239 127,89 6.097.839
2014 5.524.651 115,10 84,03 1.049.925 149,99 6.574.576
2015 5.689.950 118,54 83,03 1.163.224 166,17 6.853.174
2016 6.167.800 128,50 85,65 1.033.281 147,61 7.201.081
2017 6.813.976 141,96 87,40 982.241 140,32 7.796.217
2018 6.489.344 135,19 88,35 855.307 122,19 7.344.651
2019 6.759.834 140,83 89,82 766.484 109,50 7.526.318

Kaynak: TUIK, 2020a. ] . o ] ..
3.2. TURKIYE’DE AYCICEGI URETIMINDEKI DEGISMELER
Ekim alanlarindaki artisa esdeger artis tiretimde de goriilmiis, 2004°te 800.000 ton olan yaglik

aycicegi liretimi %143,75 artarak 1.950.000 ton’a ulagsmistir. Ayn1 donemde c¢erezlik aycigegi
uretimi %50,00 artarak 100.000 ton’dan 150.000 ton’a ulasmistir (Cizelge 2).
Uretim indeks degerlerinin ekim alan1 indekslerinden daha yiiksek degerde seyretmesinin esas 2

nedeni, verimdeki artiglardir.

Cizelge 2. Tirkiye’de ay¢igegi tiretimindeki degismeler (2004-2019)

Yillar Uretim (ton)
Yaghk Uretim Indeksi Toplamdaki  Cerezlik Uretim Indeksi

aycicegi (2004=100) pay1 (%) aycicegi (2004=100) Toplam
2004 800.000 100,00 88,89 100.000 100,00 900.000
2005 865.000 108,13 88,72 110.000 110,00 975.000
2006 1.010.000 126,25 90,34 108.000 108,00 1.118.000
2007 770.000 96,25 90,12 84.407 84,41 854.407
2008 900.387 112,55 90,76 91.613 91,61 992.000
2009 960.300 120,04 90,84 96.825 96,83 1.057.125
2010 1.170.000 146,25 88,64 150.000 150,00 1.320.000
2011 1.170.000 146,25 87,64 165.000 165,00 1.335.000
2012 1.200.000 150,00 87,59 170.000 170,00 1.370.000
2013 1.380.000 172,50 90,61 143.000 143,00 1.523.000
2014 1.480.000 185,00 90,36 157.900 157,90 1.637.900
2015 1.500.000 187,50 89,25 180.700 180,70 1.680.700
2016 1.500.000 187,50 89,78 170.716 170,72 1.670.716
2017 1.800.000 225,00 91,63 164.385 164,39 1.964.385
2018 1.800.000 225,00 92,34 149.229 149,23 1.949.229
2019 1.950.000 243,75 92,86 150.000 150,00 2.100.000

Kaynak: TUIK, 2020a.
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Kaynak: TUIK, 2020a. )

Sekil 1. Turkiye'de Yaglik Aygcicegi Ekim Alani ve Uretimindeki Degismeler (2004-2019)
Degerlerden de anlasilacagi lizere, yillik bazda bazi1 dalgalanmalar olsa da toplamda 6zellikle
yaglik aycicegi ekim alanlar1 ve iiretim miktarlarinda belirgin bir artis trendi gorilmektedir
(Sekil 1).

3.3. TURKIYE’DE AYCiIiCEGIi VERIMINDEKI DEGiSMELER
Tirkiye’de aygigcegi ortalama verimlerine ait on alti yillik veriler incelendiginde, 2004 te 3

167,00 kg da olan yaglik aycicegi verimi 2004-2019 yillar1 arasinda %73,05 artarak 289,00
kg da?’a ulasmustir. Ayn1 dénemde gerezlik aycicegi verimi %37,06 artarak 143,00 kg da®’dan
seviyesinden 196,00 kg da™®’a ulasmistir (Cizelge 3).

Cizelge 3. Tirkiye’de ay¢igegi verimindeki degismeler (2004-2019)

Yillar Verim (kg da™?)
Yaghk aycicegi  Verim indeksi (2004= 100) Cerezlik aycicegi Verim indeksi (2004= 100)

2004 167,00 100,00 143,00 100,00
2005 177,00 105,99 145,00 101,40
2006 198,00 118,56 143,00 100,00
2007 159,00 95,21 126,00 88,11
2008 177,00 105,99 133,00 93,01
2009 186,00 111,38 140,00 97,90
2010 212,00 126,95 167,00 116,78
2011 210,00 125,75 166,00 116,08
2012 238,00 142,51 170,00 118,88
2013 265,00 158,68 160,00 111,89
2014 269,00 161,08 152,00 106,29
2015 264,00 158,08 155,00 108,39
2016 244,00 146,11 166,00 116,08
2017 264,00 158,08 168,00 117,48
2018 277,00 165,87 174,00 121,68
2019 289,00 173,05 196,00 137,06

Kaynak: TUIK, 2020a.
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3.4. TURKIYE’DE 2019 YILI YAGLIK AYCICEGi TOHUMU EKILIiS VE
URETIMI EN FAZLA OLAN iLLER
2019 yili Tirkiye yaghk aycicegi ekim alani ve iiretim miktarlar1 incelendiginde,

Tekirdag’in %20,20’lik bir oran ile ekim alaninda ve %17,55’lik bir oran ile de iiretim alaninda
en fazla paya sahip il oldugu goriilmektedir. En yiiksek ortalama verim yoniinden ise en fazla
ekim alanma sahip iller igerisinde Tiirkiye ortalamasmin (289 kg da™) (izerinde bir rakama

sahip olan Konya ili (416 kg da*) gelmektedir (Cizelge 4).

Cizelge 4. Tiirkiye'de 2019 yili yaglik aygicegi tohumu ekilis ve iiretimi en fazla olan iller

Ekim Alani (da) Uretim Miktan (ton) Verim (kg da™)
Tekirdag 1.365.350 342.299 251
Konya 721.495 298.674 416
Adana 844.022 264.852 314
Edirne 950.498 249.569 263
Kirklareli 740.511 210.930 285
Corum 307.440 78.307 255
Canakkale 182.350 54.249 297
Tokat 162.301 52.163 321
Samsun 167.056 46.487 278
Eskisehir 126.459 45.677 362
Turkiye 6.759.834 1.950.000 289

Kaynak: TUIK, 2020a.

4. TURKIYE’DE AYCICEGI DIS TICARETINDEKiI DEGISMELER
41. TURKIYE’NIN AYCIiCEGIi TOHUMU DIS TiICARETI 4
Tiirkiye’nin aygi¢cegi tohumu ithalatina ait son on yillik veriler incelendiginde 2010°da 645.607

ton ve 348.113.000 $ degerinde olan aygicegi tohumu ithalat1 %56,82 artigla 1.136.207 ton’a
ve deger olarak ta %67,41 artigla 516.431.000 $’a ulagmstir. Ayn1 donemde, aygicegi tohumu
ihracat1 2010°da 21.643 ton ve 58.912.000 $ degerinde olan ay¢icegi tohumu ihracati %39,91
artisla 54.234 ton’a ve deger olarak ta %45,54 artisla 129.370.000 $’a ulasmistir. (Cizelge 5).

Cizelge 5. Tirkiye’nin ay¢i¢egi tohumu dis ticareti

ITHALAT IHRACAT
Yillar Miktar (ton) Deger ($) Miktar (ton) Deger ($)
2010 645.607 348.113.000 21.643 58.912.000
2011 905.686 589.57.0007 32.402 81.161.000
2012 754.162 443.958.000 56.268 114.32.000
2013 710.843 474.001.000 34.700 103.301.000
2014 556.909 406.154.000 33.521 111.730.000
2015 340.192 237.984.000 35.202 78.875.000
2016 382.263 263.925.000 48.259 120.887.000
2017 640.442 356.470.000 57.328 138.034.000
2018 712.111 361.101.000 47.474 114.590.000
2019 1.136.207 516.431.000 54.234 129.370.000

Kaynak: TUIK, 2020b.
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4.2. TURKIYE’NIN HAM AYCIiCEK YAGI DIS TICARETI
Tiirkiye’nin ham aygicek yagi ithalatina ait son on yillik veriler incelendiginde de 2010°da
195.245,92 ton ve 244.481.172 $ degerinde olan ham aygicek yagi ithalati %39,09 artisla

499.523,46 ton’a ve deger olarak ta %68,75 artisla 355.592.276 $’a ulagsmistir. Ayn1 donemde,

ham aygicek yagi ihracat1 2010°da 15,89 ton ve 32.452 $ degerinde olan ham aygicegi yagi
ihracat1 %39,91 artisla 54.234 ton’a ve deger olarak ta %45,54 artisla 129.370 $’a ulasmistir.

(Cizelge 6).

Cizelge 6. Tiirkiye’nin ham aycicek yagi dis ticareti

ITHALAT IHRACAT
Yillar Miktar (ton) Deger ($) Miktar (ton) Deger ($)
2010 195.245,92 244.481.172 15,89 32.452
2011 445.554,14 595.971.209 443,51 525.502
2012 701.818,64 935.297.151 342,18 44.276
2013 607.008,24 885.162.085 22,88 39.807
2014 748.147,63 1.118.766.687 162,52 175.691
2015 729.434,79 1.035.626.191 31,92 31.900
2016 693.580,43 963.430.200 6,53 11.711
2017 619.115,45 612.652.399 75,12 113.168
2018 467.967,68 370.364.562 5.558,93 4.994.474
2019 499.523,46 355.592.276 12.661,54 13.930.069
Kaynak: TUIK, 2020b. Aycicegi yag dis ticareti, fraksiyonlar1 (ham); diger amaclarla kullamlanlar
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400,000,000
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Kaynak: TUIK, 2020b. Aycicegi yag dis ticareti (ithalat), fraksiyonlari (ham); diger amaglarla kullamlanlar
Sekil 2. Tiirkiye’nin ham aygicek yagi ithalat miktar ve degeri

Miktar ve degerlerden de anlasilacag lizere, yillik bazda baz1 dalgalanmalar olsa da toplamda
ozellikle ham ayg¢igek yagi ithalat ve ihracati ile ilgili olarak; ithalat miktar degerinde 2014 y1l1
en yliksek seviyeyi vermisken, Ozellikle ihracat miktar ve degerlerinde 2017°den sonraki

yillarda ¢ok belirgin bir artis trendi goriilmektedir (Sekil 2 ve Sekil 3).
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Kaynak: TUIK, 20200. * Aycicegi yag dis ticareti (ihracat), fraksiyonlari (ham); diger amaglarla kullanilanlar

Sekil 3. Tiirkiye’nin ham ay¢icek yagi ihracat miktar ve degeri

5. SONUC VE ONERILER
Tiirkiye’de 2004-2019 doneminde yaglik ay¢igegi tiretim alan1 %40,83 artarken, retim miktar1

da %143,75 artmistir. Bu artisin sebebi ekim alanlarin artisin yaninda verimdeki artistan

kaynaklanmaktadir. Nitekim verim %73,05 artmistir. Uretimdeki bu denli artisa ragmen;

giderek artan onemli miktardaki bitkisel yag agigi ise, tohum ve ham yag ithalat1 yoluyla 6

karsilanmaktadir. Nitekim 2019 yilinda Tiirkiye 1.136.207 ton aygigegi tohumu ithal ederek

516,4 milyon dolar, 499.523 ton ham aycicegi yagi ithal ederek 355,5 milyon dolar 6deme

yapmistir.

Ozetle aygicegi tohumu, ham yag, iiretim ve tiiketiminin bir gdstergesi olarak, Tiirkiye nin

yaglik aycicegi dis ticaretindeki aciginin zamanla daha da artacagi sOylenebilir. Aygicegi

tohumunun, dolayisiyla da ham aycicegi yagi iiretiminin artirilmasi gerekmektedir. Tiirkiye

iiretiminin artmastyla gerek aycicegi tohumu gerekse ham aycigek yag ithalatinin azaltilmasi,

iilke ekonomisine 6nemli kazanglar saglayacaktir.

www.ispecongres.org

ISPEC 12-14 June 2020 — Ankara, Turkey


http://www.ispecongres.org/

ISPEC

IV:INFERNATIONAL CONFERENCE ON-AGRICULTURE;,
ANIMAL SCIENCE-AND RURAL DEVELOPMENT

KAYNAKLAR

1. Anonim, 2020. 2019 Y1l Aycicegi Raporu. T.C. Ticaret Bakanlig1 Esnaf, Sanatkarlar ve
Koperatif¢ilik Genel Miidiirliigii, Ankara.
https://esnafkoop.ticaret.gov.tr/data/5d44168e13b8764330655441/2019%20Ay%C3%AT7i
%C3%AT7e%C4%9Fi%20Raporu.pdf (Erisim Tarihi: 11.06.2020).

2. TUIK, 2020a. Tirkiye Istatistik Kurumu Bitkisel Uretim Istatistikleri.
https://biruni.tuik.gov.tr/medas/?kn=92&aIlocale=tr (Erisim Tarihi: 11.06.2020).

3. TUIK, 2020b. Tiirkiye Istatistik Kurumu Dis Ticaret Istatistikleri (Genel Ticaret Sistemi)
https://iz.tuik.gov.tr/#/showcase/SC-
2851FY777F34D2R?token=8d79727fff862a891ce574d27220bfebbf66fecd (Erisim
Tarihi: 11.06.2020).

www.ispecongres.org ISPEC 12-14 June 2020 — Ankara, Turkey


http://www.ispecongres.org/

IV:INFERNATIONAL CONFERENCE ON-AGRICULTURE;,
ANIMAL SCIENCE-AND RURAL DEVELOPMENT

TURKIYE'DE ELMA URETIM VE DIS TICARETIN TREND ANALIZi

Dr. Ogr. Uyesi Miicahit PAKSOY (Sorumlu yazar)

ORCID: 0000-0002-1037-1548

Kahramanmaras Siitcii Imam Universitesi, Ziraat Fakltesi, Tarim Ekonomisi B&limii
Fatmatil Zehra YILDIZ

ORCID: 0000-0002-0124-7983

Kahramanmaras Siitcii Imam Univ. Fen Bil. Enst. Tarim Ekonomisi ABD

OZET

Elma, Tiirkiye'de yetistirilen en 6nemli yumusak ¢ekirdekli meyve tiirlerinden biridir. Nitekim,
2019 yilinda 174.439 hektar alandan 3.618.752 ton elma iretilmistir. Starking elma ¢esidi
toplam iiretimden %36,6 pay alirken, Golden elma ¢esidi %24,4 pay ile bunu izlemektedir.
Ayni zamanda, elma Tirkiye tarim ihracatinda onemli iirlinlerinden biridir. 2019 yilinda
Tirkiye’de 256.000 ton elma ihrag¢ edilerek 90 milyon dolar gelir elde edilmistir. Bu
arastirmada 2000-2019 doneminde elma {iretimi ve ihracatinin trend analizi ile incelenmesi
amagclanmistir. Calismada kullanilan veriler Tiirkiye Istatistik Kurumu Bitkisel Uretim ve Dis
Ticaret Istatistiklerinden elde edilmistir.

Anahtar Kelimeler: Elma, Uretim, fhracat, Trend Analizi, Tiirkiye

TREND ANALYSIS OF PRODUCTION AND FOREIGN TRADE OF APPLE IN
TURKEY

ABSTRACT
Apple is one of the most important pome fruit species grown in Turkey. As a matter of fact, in
2019, 3.618.752 tons apple produced from 174.439 hectares land. Starking apple variety get
36,6% share from total production and Golden apple variety followed this with 24,4%. At the
same time, apple is also one of the important products in Turkish agricultural export. In 2019,
Turkey exported 256.000 tons apples and get 90 million dollars income. In this research it is
aimed to investigate apple production and export during 2000-2019 period with trend analysis.
Data used in the study obtained from Turkish Statistical Institute Crop Production and Foreign
Trade Statistics.
Keywords: Apple, Production, Export, Trend Analysis, Turkey
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1 éiRis
Elma diinyada tarim1 yaygin olarak yapilan bir tiirdiir ve liretim bakimindan muz ve iizimden
sonra en fazla iiretilen iiclinci meyvedir. Elma, giizel tadinin yaninda 6nemli besin ve
vitaminleri icermesi, yiiksek antioksidan igeriginden dolay1 yaygin olarak tiiketilmektedir.
Diger iliman iklim meyve tiirlerine gore (seftali ve nektarin gibi) ¢cok daha biiylik oranlarda
talep gormektedir. (Anonim, 2018). Diinyada 2018 yilinda 4.904.305 ha alanda 86.142.197 ton
elma iiretimi gergeklesmistir. Uretimde %45,5 ile Cin ilk sirayr almaktadir. (FAO, 2020).
[liman iklim meyve tiirleri i¢erisinde yer alan elmanin anavatani, Anadolu da dahil olmak tizere
Giiney Kafkasya’ya uzanmakta ve kiiltiirii milattan 6ncelere kadar dayanmaktadir. Tiirtin farkli
ekolojilere uyum kabiliyetinin yuksek olmas: diinya iizerinde genis bir yayilim gostermesine
neden olmustur. Elma ekolojik uygunlugu nedeniyle Tirkiye’de genis bir yayilma alani
bulmustur. Uretilen elmanin ¢ogu taze olarak i¢ pazarda tiiketilmekte bir kism1 ise meyve suyu,
meyve konsantresi vb. isleme sanayinde hammadde olarak degerlendirilmektedir. Hammadde
olarak kullanilan elmalarin ¢ogunu agag altina dokiilen (etek alt1) ve kalite dis1 olarak da tabir
edilen 1skarta elmalar olusturmaktadir (Anonim, 2018). Tirkiye, diinya elma tiretiminde 6nemli
ulkelerden birisidir. Siralamada ki yeri yildan yila degismekle birlikte, elma {iretim alan1 ve
miktar1 bakimindan diinyanin ilk 5 iilkesi arasinda kendisine yer bulmaktadir. Bugiin de
tilkemizin hemen her yerinde elma iiretimi yapilmaktadir (Anonim, 2019). Tiirkiye’de 2019 g
yilinda 174.439 hektar alanda 3.618.712 ton elma iiretimi gerceklesmis olup, bunun %36,6’sini
Starking, %24,4’iinii Golden, %6,1°ni Amasya cesidi olusturmaktadir (TUIK, 2020).

Bu arastirmada 2000-2019 yillar1 arasindaki Tiirkiye’de elma tiretimi ve dis ticaretinin degisimi

ve analizi amag¢lanmuistir.

2. MATERYAL VE METOT
Arastirmada kullanilan veriler Tiirkiye Istatistik Kurumu (TUIK) ve Birlesmis Milletler Tarim
ve Gida Orgiitii (FAO)’den saglanmustir. Ekim alani, iiretim ve ihracat verilerinin trend

grafikleri yapilmis ayrica indeks hesaplanmustir.
3. TURKIYE’DE ELMA URETIMI

Tiirkiye’de yillar itibariyle elma Uretim alanlar1 ve Gretim miktar1 Cizelge 1°de gosterilmistir.
2000 yilinda 1.580.000 da olan elma tretim alanlar1 2019 yilinda yaklasik %10,40 oraninda
artarak 1.733.940 da olmustur. 2000 yilinda 2,4 milyon ton olan Turkiye elma tretim miktari
ise 2019 yilinda %50,78 oraminda artarak 3,6 milyon tona yiikselmistir. Uretim indeks
degerlerinin Uretim alani indekslerinden daha ylksek degerde seyretmesinin esas nedeni,

verimdeki artislardir.
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Cizelge 1. Tiirkiye’nin elma dretim alani ve dretiminin degisimi

Alan indeksi Uretim indeksi
Yillar Alan (da) (2000=100) Uretim (ton) (2000=100)
2000 1.580.000 100,00 2.400.000 100,00
2001 1.534.200 97,10 2.450.000 102,08
2002 1.500.000 94,94 2.200.000 91,67
2003 1.590.000 100,63 2.600.000 108,33
2004 1.600.000 101,27 2.100.000 87,50
2005 1.602.400 101,42 2.570.000 107,08
2006 1.626.660 102,95 2.002.033 83,42
2007 1.577.500 99,84 2.457.845 102,41
2008 1.584.000 100,25 2.504.494 104,35
2009 1.626.500 102,94 2.782.365 115,93
2010 1.650.780 104,48 2.600.000 108,33
2011 1.666.730 105,49 2.680.075 111,67
2012 1.748.110 110,64 2.888.985 120,37
2013 1.730.950 109,55 3.128.450 130,35
2014 1.714.170 108,49 2.480.444 103,35
2015 1.714.100 108,49 2.569.759 107,07
2016 1.733.940 109,74 2.925.828 121,91
2017 1.753.570 110,99 3.032.164 126,34
2018 1.746.400 110,53 3.625.960 151,08
2019 1.744.390 110,40 3.618.752 150,78
TUIK, 2020.
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Sekil 1. Tiirkiye’de Elma Uretim Alani ve Miktarinda Degismeler (2000-2019)
Sekil 1 incelendiginde elma Uretim alanlar1 kismi bir artis gostererek dengeli bir seyir izlerken,
elma Uretim miktar1 yillik bazda dalgalanmalar gostererek Ozellikle son yillarda bir artis
trendine girdigi gorulmektedir (Sekil 1). Tirkiye’de 2019 yil1 itibariyle elma Uretim alanlarinin

ve Uretimin illere gore dagilimi Cizelge 2’de gosterilmistir.
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2019 yilinda Turkiye elma tretim alanlar1 1.744.390 da olup ilk siray1 235.030 da ile Nigde ili
almaktadir. Isparta 228.347 da ile ikinci sirada yer alirken, Karaman 206.733 da ile Uglinci

sirada yer almustir. Bu U¢ ili swrasiyla Antalya, Konya, Denizli, Kayseri, Mersin,

Kahramanmaras ve GCanakkale izlemektedir. Tirkiye’'nin hemen hemen her ilinde
yetistirilebilme 6zelligi olan elmanin 540.910 da Uretim alan1 ise bu 10 il disinda kalan illerde
bulunmaktadir. Degisik iklim ve ekolojik kosullara adaptasyon yetenegi yiiksek olan elma
Tiirkiye’de her ilde yetistirilse de toplam tretimin yaklasik %80,17°si 10 farkli ilde
gerceklestirilmektedir. Tirkiye’de Nigde elma dretim alanlar1 bakimindan ilk sirada yer
almasina ragmen, elma Uretim miktarinda Isparta 6ne ¢ikmaktadir. 2019 yilinda 732.036 ton
uretimle Isparta tek basina Tirkiye elma tretiminin %20,2’sini kargilamustir. Isparta’dan sonra
Karaman en fazla elma uretim alanima sahip il olarak 6ne ¢ikmaktadir. EIma tiretim miktarinda
Isparta ve Karaman’1 sirasiyla Nigde, Antalya, Kayseri, Konya, Denizli, Mersin, Canakkale ve

Kahramanmaras illeri takip etmektedir.

izelge 2. Tirkiye’de elma uretimi en fazla olan iller-2019

iller Alan (da) % Uretim (ton) %
Isparta 228.347 13,09 732.036 20,23
Karaman 206.783 11,85 485.363 13,41
Nigde 235.030 13,47 438.327 12,11
Antalya 134.329 7,7 264.566 7,31
Kayseri 61.930 4,07 243.066 6,72
Konya 108.435 6,22 230.581 6,37
Denizli 73.992 4,24 187.416 5,18
Mersin 55.170 3,16 136.938 3,78
Canakkale 42.618 2,44 99.462 2,75
Kahramanmaras 56.846 3,26 83.481 2,31
TUIK, 2020.

WWW-iSPCCOHgI’CS.OI’&'

4. TURKIYE’DE ELMA DIS TiCARETI

4.1. TURKIYE’DE ELMA IHRACATI

Tiirkiye’nin elma ihracat1 son yillarda hizla artsa da Tirkiye’nin sahip oldugu iiretim
potansiyeli diisiiniildiigiinde arzu edilen seviyelerde olmadig1 goriilmektedir (Cizelge 3). 2000
yilinda 12,9 bin ton elma ihracat1 2019 yilinda 20 kat artarak 257,4 bin tona ulasmistir. Ayni
donemde ihracat degeri 16 kat artarak 5,4 milyon dolardan 90,4 milyon dolara yilikselmistir.
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Cizelge 3. Tirkiye’nin elma ihracat miktar1 ve degeri

Yillar Ihracat miktar1 (ton) | Ihracat miktari indeksi Thracat Degeri Thracat degeri indeksi

(2000=100) (1000%) (2000=100)
2000 12.897 100,00 5.394 100,00
2001 21.124 163,79 7.534 139,67
2002 14.504 112,46 5.891 109,21
2003 19.442 150,75 9.879 183,15
2004 20.023 155,25 9.950 184,46
2005 29.043 225,19 11.960 221,73
2006 24.868 192,82 8.363 155,04
2007 9.644 74,78 3.837 71,13
2008 19.972 154,86 12.314 228,29
2009 59.791 463,6 22.821 423,08
2010 80.569 624,71 32.829 608,62
2011 87.303 676,92 36.605 678,62
2012 68.916 534,36 28.549 529,27
2013 125.682 974,51 48.951 907,51
2014 111.521 864,7 41.329 766,2
2015 142.155 1102,23 50.211 930,87
2016 140.329 1088,07 38.483 713,44
2017 201.181 1559,91 61.146 1133,59
2018 238.721 1850,98 94.714 1755,91
2019 257.471 1996,36 90.413 1676,18

Kaynak: FAOSTAT, 2020.
Sekil 2 incelendiginde 6zellikle elma ithracatinin hem miktar hem de deger olarak 2010 yilindan
itibaren artig trendine gectigi goriilmektedir.
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Sekil 2. Tirkiye'nin Elma Thracat Miktar1 ve Degeri, 2000-2019 (Faostat,

2020)

4.2.  TURKIYE’DE ELMA iTHALATI

Tiirkiye elma iiretiminde kendine yeter bir iilke konumunda olmasina karsin, genellikle tiiketimde ¢esit
standardizasyonunu saglamak amaciyla agirlikli olarak Granny Smith cesidi elma ithal etmektedir.
Tiirkiye’nin elma ithalat verileri Cizelge 4’te gosterilmistir. 2000 yilinda Tiirkiye’nin elma ithalat
miktar1 3.417 ton iken, 2019 yilinda %50,4 azalarak 1.730 tona diismiistiir. Ayn1 donemde ithalat miktar1
%?25,3 azalarak 1,26 milyon dolardan 945 bin dolara diigmiistiir.
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Cizelge 4. Tiirkiye’nin elma ithalat miktar1 ve degeri

Ithalat miktar Ithalat miktar ithalat Degeri | Ithalat degeri indeksi

(ton) indeksi (2000=100) (1000%) (2000=100)

2000 3.417 100,00 1.265 100,00
2001 1.426 41,73 574 45,38
2002 3.189 93,33 1.250 98,81
2003 2.866 83,87 1.370 108,30
2004 2.465 72,14 1.544 122,06
2005 4.021 117,68 3.007 237,71
2006 3.963 115,98 3.110 245,85
2007 5.037 147,41 4.401 347,91
2008 2.866 83,87 2.807 221,90
2009 4.237 124,00 4.081 322,61
2010 2.643 77,35 2.548 201,42
2011 5.592 163,65 5.383 425,53
2012 3.284 96,11 3.144 248,54
2013 2.153 63,01 2.067 163,40
2014 2.761 80,80 2.733 216,05
2015 1.381 40,42 1.107 87,51
2016 765 22,39 458 36,21
2017 674 19,72 578 45,69
2018 1.183 34,62 723 57,15
2019 1.730 50,63 945 74,70

Kaynak: FAOSTAT, 2020.

Sekil 3 incelendiginde 6zellikle elma ithalatinin hem miktar hem de deger olarak dalgali seyir 13

izlemekle beraber son yillarda azalis trendine gectigi goriilmektedir.
6,000
5,000
4,000
3,000
2,000
1,000

0
1995 2000 2005 2010 2015 2020

—o— [thalat Miktar1 (ton)
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5. 7SONUC ve ONERILER
Tiirkiye’de 2000-2019 doéneminde elma iiretim alanlar1 ve elma iiretimi artig gostermistir.
Nitekim ekim alanlar1 %10 ve iiretim ise %50 artmustir. Elma ihracat miktar1 ve degerinde
onemli artislar goriilmiistiir. Ithalat miktar1 ve degeri ise azalmustir. Oniimiizdeki yillarda da
elma iiretimi ve ihracatinin iilkemiz tarmmi ve ekonomisindeki oneminin devam edecegi
gorulmektedir. Tiirkiye, yiiksek elma tiretim potansiyeline ragmen; verim, kalite ve pazarlama
altyapisindaki yetersizlikler nedeni ile uluslararasi pazarda rekabet edememektedir. Nitekim
yillara gore degismekle birlikte trettigi elmanin ancak %1-7’sini ihra¢ edebilmektedir. Bu
baglamda Tiirkiye'nin diinya elma piyasasinda rekabet giicliniin arttirabilmesi i¢in iiretimde

verimlilik, kalite ve teknolojiye 6nem vermesi gerekmektedir.
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OZET

Istihdam, iilkedeki mevcut is giiciiniin ekonomik faaliyetler icerisinde sirekli bicimde
calistirilmasidir. Tarim sektorii, Tiirkiye’de en fazla istihdam olanagi yaratan sektordiir.
Bireyler is yasaminda saglikli calisma performansi, keyif, mutluluk ve basariyr bir arada
yuritebilmeye ve bu dengeyi sadece kendisi i¢in degil is ortamindaki diger bireylerle birlikte
yiiriitme ve siirekli daha iyisini elde etme iizerine odaklanir. Is ortammda gerekli bilesenlerin
dinamigini gii¢lii tutmak i¢in ¢esitli etkinlikler ve faaliyetler planlanir. Kisinin mesleki sagligini
yasi, istihdam diizeyi, egitimi, konumu ve maddi durumu etkiler. Mesleki saglik, bireyin
mesleginin kisisel degerleri ve hedefleriyle uyumu; meslegine yaklasimi ve ¢alismaktan aldigi
kisisel haz; kisisel beceri ve yeteneklerine katkis1 ve is hayatiyla yasaminin diger alanlari
arasinda kurdugu denge ile agiklanabilir. s kazas1; Isyerinde veya isin yiiriitiimii nedeniyle
meydana gelen, 6liime sebebiyet veren veya viicut biitlinliigiinii ruhen ya da bedenen 6zre
ugratan olaydir. Is kazalar1 isyerindeki giivenlik 6nlemlerinin yetersizligi sonucu olusmaktadir.
Is kazalarmdaki kisi 6zellikleri irdelendiginde, genglerde ve is deneyimi az olanlarda kazalarin
artis gosterdigi gdzlenmektedir. Is kazalarindaki yer ozelliklerine baktigimizda, makine ve
aletlerin daha fazla kullanildig1 yerlerde kaza riski daha yiiksek miktarda goriilmektedir. Tarim
sektoriinde meydana gelen Olimli is kazalarmin biliyiikk kismi tarim makinelerinin
kullannmindan kaynaklanmaktadir. Bu makinelerle birlikte kullanilan ek parcalar uygun
olmadiginda, bakim-onarimlar1 yapilmadiginda, degismesi gereken pargalar yeni parcalar ile
degistirilmediginde ya da tehlikeli davranislar sergilendiginde (6zgiliven, uyarilarin dikkate
alinmamasi, makinelerin kullanic1 kilavuzlarmin okunmamasi, yol ve ¢evre kosullarina dikkat
etmeden kullanim, makinenin amaci disinda kullanilmasi gibi) kazalarin olusma riski
artmaktadir. Bu ¢alismada; tarim sektoriindeki iscilerin karsi karsiya kaldiklar1 kaza riskleri ve
is kazalar1 hakkinda yapilmig calismalar ve istatistikler incelenerek bilgi verilmis, tarimda is
saglig1 ve giivenligi konusunda karsilagilan sorunlara ¢oziim Onerileri getirilmeye caligilmistir.

Anahtar Kelimeler: is Kazalar1, Tarimsal Istihdam, Saglikli Calisma Ortami
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VAGRICULTURAL EMPLOYMENT AND EVALUATION OF WORK ACCIDENTS -

ABSTRACT

Employment is that being employed of current workforce in the country in economic activities.
The sector that creates most employment opportunities in Turkey is the agricultural sector.The
individual focuses on maintaining this balance not only for himself/herself, but also with other
individuals in the business environment and constantly getting better. Various activities are
planned to keep the dynamics of the necessary components strong in the business environment.
Age, level of employment, education, position and financial status affects the occupational
health of the person. Occupational health, harmony of the individual's profession with personal
values and goals; his/her approach to his/her profession and his/her personal pleasure from
working; can be explained by his/her contribution to his/her personal skills and abilities and the
balance that he established between work and other areas of his/her life. Work accident is an
event occurring in the workplace or due to the conduct of the work, causing death or mentally
or physically disturbing body integrity. Occupational accidents occur as a result of insufficient
security measures in the workplace. When the characteristics of the person in work accidents
are examined, it is observed that the accidents increase in young people and those with little
work experience. When we look at the features of the place in work accidents, the risk of
accidents is higher in places where machines and tools are used more. Most of the deadly
occupational accidents occurring in the agricultural sector arise from the use of agricultural
machinery. The risk of accidents increases when the extra parts used with these machines are
not suitable, maintenance and repair are not made, the parts that need to be changed are not
replaced with new parts or they display dangerous behaviors such as self-confidence, ignoring
the warnings, not reading the user guide of the machines, usage without considering the road
and environmental conditions, misusing the machines etc. In this study; studies and statistics
on accident risks and occupational accidents faced by workers in the agricultural sector were
analyzed and given information and it was tried to offer solutions about the problems
encountered in the field of occupational health and safety in agriculture.

Keywords: Occupational Accidents, Agricultural Employment, Healthy Work Environment
GIRIiS

Kelime anlami olarak bitkisel ve hayvansal {iriinlerin yetistirilmesi, kalite ve verimlerinin
artirtlmasi, uygun sartlarda muhafaza edilmesi, islenip degerlendirilmesi ve satigi olarak
tanimlanan tarmm; insanlarin beslenme, giyim gibi en temel ihtiyaclarmi karsiladigi icin

vazge¢ilmez bir faaliyet alanidir.
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Nufus arttikca gida ihtiyacinin da artmasindan dolay1 en 6nemli sektdrlerden biri haline geléﬂ
tarim sektorii biitiin diinya genelinde hizmet sektoriinden sonra istihdamin en fazla oldugu
sektordir ve 0zellikle gelismekte olan tilkeler i¢in ¢ok 6nemli bir ekonomik faaliyet alanidir.[1]
Gelismislik diizeyleri fark etmeksizin, biitiin {ilke ekonomilerinde tarimin yeri ve 6nemi ¢ok
ozeldir. Tirkiye gibi, nifusun yaklasik %40’a yakininin tarim sektoriinde ¢alistigr bir ulkede,
sektorler arasi iliskiler, gida giivenligi ve giivencesi ile istihdam agisindan tarim, halen ana
sektor durumundadir.[2] Niifusun artmasiyla gida ve diger tarimsal iirlinlere olan talepte artig
gostermektedir. Bu talebi karsilamak i¢in, tarim sektoriinde diger sektorlere gore daha fazla
isgiicti gerekmektedir. Bu nedenle tarim sektorii biiytik bir niifusu istthdam ettiren bir sektordiir.
Tarimda istihdam edilen bu niifus birgok tehlike ile beraber biiylik risk altinda ¢aligsmaktadir.
Tarim makinesi ile yaralanma, pestisit ve diger kimyasallara maruz kalma, tarimsal kdkenli
trafik kazalari, bocek, akrep, yilan vb. hayvan sokmalari, temiz olmayan sulardan zehirlenme
tarimdaki iggiiclinii tehdit eden 6nemli risk faktorleridir.[3]

MATERYAL VE YONTEM

Bu c¢alisma derleme niteliginde olup, bu konuyla iliskili daha 6nce yapilmis olan arastirma,
makale bildiri ve ¢alismalardan faydalanilarak hazirlanmistir.

1. iS SAGLIGI VE GUVENLIGi KAVRAMI VE TEMEL TANIMLAR

Is saglhgi ve giivenliginin asil amaci; ¢ahsanlarin yapmis olduklar1 islerinden dolay1 is
kazalarma veya meslek hastaliklarina maruz kalmalarini onlemektir. Calisanlarin ¢aligma
ortamlarinin giivenligini saglamaya ek olarak; liretim giivenligi ile isletme giivenliginin de
saglanmasi is saglig1 ve giivenligi i¢cin baska bir hedeftir.

6331 Sayili Is Saglig1 ve Giivenligi Kanunu (ISG Kanunu) na gore “Is Giivenligi” tanimlamasi;
calisanlarin is kazalarma ve/veya meslek hastaliklarina maruziyetlerini 6nlemek i¢in alinan
giivenlik énlemleri ve uygulamalarini igermektedir. Insan hayatmin 6ncelikli olmas1 nedeniyle
ilk hedef insan hayatini korumak, sonraki hedef ise isletme ve liretim giivenligini saglamaktir.
Diger bir ifade ile is glivenligi kavrami yalnizca calisanlarin giivenligini degil, ayn1 zamanda
isletme ve tiretimin giivenligini de saglamay1 hedeflemektedir.

Is saglig1 ve giivenligi kavrami genel olarak; isin yiiriitiilmesi sirasinda ya da isten kaynakli
olarak meydana gelen, galisanlar1 fizyolojik ve psikolojik olarak olumsuz etkileyen ya da
olimlere neden olabilecek tehlikelerin ve risklerin dngorilerek belirlenmesini  ve
degerlendirilmesini, tehlikelerin ve risklerin tamamen ortadan kaldirilmasint ya da kabul
edilebilir seviyeye indirilmesini saglayan korunma dnlemlerini almaya dayali olan sistemli ve
bilimsel bir disiplindir.

Tehlike, isyerinde ya da disaridan gelebilecek, calisanlar1 ve igyerini etkileyebilecek zarar veya

hasar verme potansiyelidir.
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Rlsk, tehlikelerin neden oldugu kayip, yaralanma ya da diger zararli sonuglarin meydana gelrﬂé
ihtimalidir. Risklerin derecelendirilmesiyle elde edilen veriler sonucunda yaralanma veya
olimlere yol agmayacak ve mevzuatlara gore uygun kabul edilen seviyeye “Kabul Edilebilir
Risk Seviyesi” denir. Is saglig1 ve giivenligi uygulamalarinda ilk olarak isyerindeki tehlike ve
riskler belirlenerek risk degerlendirmesi sonucunda gerekli 6nlemler alinir.

Risk degerlendirmesi; igsyerinde var olan ya da disaridan gelebilecek tehlikelerin belirlenerek
bunlarin hangi risklere doniisebileceklerinin ve risklerin derecelendirilmesinin yapilarak
sonuclarina gore almabilecek Onlemlerin belirlenmesinin yapildigi, kazalarin meydana
gelmeden oOnce Onlenmesini (proaktif yaklasim) hedefleyen is saghgr ve giivenligi
uygulamasidir. Hangi sektorde hizmet verirse versin, her isletmenin riskleri kendisine 6zgiidiir
bu nedenle risk analizleri isletmelerin kendine 6zgii olarak yapilmalidir.

Is kazasi; Belirli bir zarara ya da yaralanmaya neden olan beklenmeyen ve 6nceden
planlanmamuis bir olaydir. (ILO)

Onceden planlanmamus, ¢ogu kez kisisel yaralanmalara, makinalarin, ara¢ ve gereglerin zarara
ugramasina, liretimin bir slire durmasina yol agan bir olaydir. (WHO)

6331 Sayil Is Saghig1 ve Giivenligi Kanunu Tanimlar Baslikli 3. Maddesi g) bendi:

g) Is kazas1: Isyerinde veya isin yiiriitiimii nedeniyle meydana gelen, 6liime sebebiyet veren
veya viicut biitlinliigiinii ruhen ya da bedenen engelli hale getiren olay1 ifade eder.

Ramak kala olay; sonucunda herhangi bir kaybin olmadig: risk ve ya risklerin ger¢eklesme
durumudur.

2. TARIM SEKTORUNDE i$ SAGLIGI VE GUVENLIGI

Tarim sektoriinde, is saghigi ve giivenligi kavraminin, 6zellikle son yillarda, gozle goriiliir bir
gelisme gosterdigi gézlenmektedir. Tarim sektorii, birbirinden farkli ¢cok sayida tehlike ve
riskleri barmmdirmasi sebebiyle, is saglig1 ve giivenligi agisindan incelendiginde diger biitiin
sektorlere gore oldukca tehlikelidir. Traktorler, tarim makinalari, kimyasallar (pestisitler),
gubreler, toksik ve alerjik maddeler, kanserojen maddeler, ergonomik sorunlar, giralta dizeyi,
titresim, ¢esitli hayvanlardan ve parazitlerden bulasan hastaliklar, olumsuz hava kosullari
(sicak/soguk hava kosullari), vahsi veya zehirleyen hayvanlar ¢caligma sartlar1 ve is iliskileri
agisindan (Kendi nam ve hesabma calisan aile bireyleri, kalict ¢alisanlar ve mevsimsel
calisanlar) diger sektdrlerden ayrilmaktadir. Bu sebeple calisanlara ISG hizmetinin ulastirilmasi
ve uygulanmasi da diger sektorlerden farkli olarak zorluklari da barindirmaktadir.[4] [5]

3. 1S KAZALARI VE RiSK FAKTORLERI

Dinya genelinde tarim sektorii, sahip oldugu genis tehlike tiirleri ve riskler nedeniyle en

tehlikeli is kollarindan birisi arasina girmistir.
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Tarimsal faaliyetler esnasinda meydana gelen tehlikelerin asil sebepleri traktor, tarim araclari,

hasat makinesi vb risk olusturabilecek makineler, kimyasallar, ilaglar ve glbreler, ergonomik
olmayan ¢aligsma sartlari, mevsimsel faktorler ve bocek, yilan, akrep vb hayvan sokmalaridir.[6]
Tarim sektoriinde sik karsilasilan ve tarim is¢ilerinin ¢ok¢a maruz kaldiklari kaza risk faktorleri
su sekilde siralanabilir.

3.1. Makine Kaynakh Riskler

Farkli bircok sektorde oldugu gibi tarim sektoriinde de gilin gegtikce insan giiciine dayali
calisma yerini makinalasmaya birakmaktadir. Tarimsal faaliyetler sirasinda kullanilan tarim
makineleri, bu sektdrde yasanan kazalarin ana sebeplerinden biridir. En ¢ok kullanilan tarim
makinalari; traktor, toprak isleme makineleri, giibre dagitma makineleri, ilaclama makineleri,
hasat-harman makineleri, ¢ayir bigme makineleri, balya makineleri, 6giitiiciiler, karistiricilar ve
tarim arabalaridir. Tarmmsal is kazalar1 ve yaralanmali sonucu sadece bu makineler ile
calismalar sirasinda degil, ayn1 zamanda makinelerin tamiri, bakimi, ayari, temizleme ve
tikanikliklar1 giderme gibi islem siralarinda da ortaya ¢ikabilmektedir.[5] [6]

Tarimda teknolojilerin gelismesi ve daha gii¢lii makinalarin kullaniminin artmasiyla ¢alisanlar
icin de tehlikeler ve riskler artmistir. Diinya genelinde meydana gelen 6liimlii is kazalariin
bliyiik kismi1 tarim sektoriindedir ve tarim makinalarindan kaynaklanmaktadir. Tarim
makineleri; keskin koselere, dislilere ve zincirlere, donen millere, hareketli bicaklara ve
kaldiraglara sahiptir. Makinelerin iizerinde ¢alisirken diisme sonucu veya giivensiz bir sekilde
makinenin yakminda bulunulmasi durumunda yaralanmalar, uzuv kayiplari, hatta oliimlii
kazalar yasanabilmektedir. Makinelerin baz1 tehlikeli parcalarinin iizeri, yapilan isin gerekleri
nedeniyle tamamen kapatilamamaktadir. Makineleri kullananlar bakim i¢in bazi koruyucu
parcalar1 yerinden ¢ikardiktan sonra geriye takmamaktadir. Bu giivensiz davraniglar ¢cok ciddi
tehlikelere neden olmaktadir. Bigme makinesi, traktor, ogiitiicli, bicerdover, kortik, kiyma
makinesi, matkap, balya makinesi gibi makineler birbirinden farkli goriinseler de benzer
tehlikeler olusturmaktadirlar. Tarim makinelerinden kaynaklanan risk ve tehlikelerin en
onemlileri; sikisma, ezilme, kesme/kesilme, parcalanma, makinelerin igine ¢ekilme, serbest
donen pargalar, birikmis enerji, titresim, giiriiltii, yanma veya ¢alisirken etrafa firlatilan ¢akil
ve tag gibi nesnelere maruz kalinmasidir. Tarim traktorleri ise; devrilme, ezilme, kuyruk miline
yakalanma/dolanma, kayma ve diismeler, giiriiltii ve titresim gibi risk ve tehlikelere neden
olabilmektedir.[5] [7]

Traktorler, tarimda makinalasma siirecinde ¢gok onemli bir yere sahiptir. Tarimda kullanilmakta
olan neredeyse biitiin is aletleri ve tarim makinalar1 i¢cin temel giic kaynagini olusturan

traktdrler, modern tarimin vazgegilemez bir parcasidir.
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Alman tiim 6nlemlere ragmen traktorler, madencilik sektoriinden sonra en tehlikeli ikinci Sekfaf
olarak kabul edilen tarim sektoriinde yasanan kazalarda ilk siray1 almaktadir.[9]

Ulkemizde traktdr ile yapilan is kazalar1 diger tarim makinelerine gore daha fazladir. Traktorle
yapilan i kazalar1 cogunlukla traktdrden diisme, traktoriin sahlanarak kalkmasi, yana yatmasi
ve diger baska araglarla carpismasi seklinde ortaya ¢ikmaktadir.[8]

Birgok iilkede yapilan arastirmalar, tarimsal mekanizasyonda is kazalarmin 6nemli boyutlarda
oldugunu gostermektedir.

ABD’de yapilan bir calismada; tarimsal isletmelerde kaza olasiliginin %32 oldugu, bu kazalarin
%387 sinin tarimsal mekanizasyona ait oldugu, kaza sonucu ortaya ¢ikan olaylarin %27 sinin
biiyiik sakatlanmalara yol agtig1 saptanmistir.[3]

Ulkemizde Karaman yoresinde yiriitiilen iki anket ¢alismasida 1973-1993 yillar1 arasindaki
20 yillik donemde yorede meydana gelen tarimsal kazalarin yaklasik % 62 sinin traktor
kazalarindan olustugu, bu kazalar sonucu 65 kisinin yasamini yitirdigi belirlenmistir.[9]
Traktorler, diger tasit araglariyla kiyaslandiginda yapisal olarak bir¢ok farkli 6zelliklere
sahiptirler. Giivenligin artirilabilmesi i¢in bir¢cok yenilik yapilmasma ve yeni kurallar
getirilmesine ragmen tarimsal kokenli is kazalarinda ilk siradaki yerini korumaktadir.[9]
Kazalarin ¢ogu hasatla ilgili tarimsal mekanizasyon islemlerinde, daha sonra sirasiyla; bakim,
toprak isleme, ekim, dikim ve tasima isleminden meydana gelmektedir. Tarim makineleri ¢cok
parcali, hizla hareket eden, sikistirici, kesici ve donen parcalar1 olan aletlerdir ve bunlarin
kullanim1 esnasinda, yanlis kullanim, giysi vb. parcalarin makineye sikismasi, dikkatsizlik vb.
sebeplerle bircok kaza ve yaralanma meydana gelmekte ve de bu yaralanmalar bazen élimle
bile sonuclanabilmektedir.

Diger bir kaza sekli ise traktor, minibiis, kamyon gibi tasit araglarinin tarla iginde ve ya tarla
disinda tarmm isgilerinin tasinmasi sirasinda ¢arpma, devrilme gibi gergeklestigi trafik
kazalaridir. Tarim is¢ileri ¢alisma alanlarma olumsuz sartlarda ve oldukga tehlikeli sekillerde
tasinmaktadir. Bu nedenle her yil bir¢ok insan bu sekilde yaralanmakta veya yasamlarmi
yitirmektedir.[3]

Adana ili Karatas ilgesinde, evlerinden ayrilarak ¢alismak icin gelen 199 mevsimlik tarim
is¢isinin ¢cadir bolgelerinde gerceklestirilen calismaya gore, iscilerin % 53,8’inin i kazas1/ isle
ilgili hastalik gegirdigi belirlenmis. Gegirilen is kazasi / isle ilgili hastaliklar%55,6 tarim
ilaclarina baglh, %48,5 kas/iskelet sistemi rahatsizliklari, %20,5 giines carpmasi, %17 bocek-
yilan-akrep sokmasi, %16,8dlisme/carpma, kesici/delici yaralanmasi, makine/basit alet
kullanimi ve servis kazasi olarak belirtilmistir.[1]

Kazalarm tarim sektoriindeki etkisi olduk¢a biiyliktiir. Kazalarda meydana gelen can mal

kayiplarmin yani sira; is giicli kaybi, islerin aksayarak zamaninda yapilamamasi, saglik ve
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i>y’iié$tirme harcamalar1 ile kazaya ugrayan kisilerde meydana gelen psikolojik sorunlar, bﬁ
alanda hesaplanamayan ancak maliyeti ¢ok yiiksek kayiplar da ortaya koymaktadir.[3]

3.2. Elektrik Kaynakh Riskler

Tarim sektoriinde karsilagilan is kazalarmin bircogu da elektrik sebebiyle meydana
gelmektedir. Bu kazalarin biiyiik bir kisminda elektrik iletim hatlariyla temas s6z konusudur.
Gortilen diger kazalar ise bakimlar1 diizenli yapilmamis elle kullanilan takimlar veya uzatma
kablolarindan kaynaklanmistir.[ 10]

3.3. Hayvan Kaynakh Riskler

Hayvancilik sektoriinde goriilen is kazalarinin ¢ok 6nemli bir boliimii beslenen hayvanlarla
kurulan birebir fiziksel temastan kaynaklanmaktadir. Hayvanlarin c¢ifte atmasi, itmesi,
hirgilagarak saldirmasi ve 1sirmasi yaralanmalara neden olmaktadir. ABD’de National
Traumatic Injury Surveillance of Farmers (NIOSH)’in 1993 yilinda yaptig: belirlemeye gore
tiim hayvancilik da i¢cinde olmak {iizere biitiin tarimsal sektorlerde, yaralanmalarin 6nemli bir
kismi hayvanlarla fiziksel temastan kaynaklanmakta ve sadece sigir ve koyunlarm neden
oldugu olaylar biitiin i¢inde %18’1 teskil etmektedir. Ayn1 zamanda bu yaralanmalar gecici is
gorememe konusunda en ¢ok isgiinii kaybina neden olan olaylar olarak ortaya ¢ikmaktadir.[11]
Tarlada calisirken ve ya barinma yerlerinde goriilen bir diger risk faktorii ise bazi hayvanlar
tarafindan 1sirilma ve sokulma olayidir. Akrep, yilan, ar1 sokmasi en fazla karsilasilan olasi
tehlikelerdir. Ayrica hayvanlardan cesitli iltthap bulagsmasi da tarim c¢alisanlar1 i¢in yeterince
risk olusturmaktadir.[3]

3.4. Ergonomik Riskler

Cok fazla beden giicii gerektiren her is kolunda oldugu gibi tarim sektdriinde de ergonomi her
yoniiyle 0n planda ¢ikmaktadir. Tarim is¢ileri uzun saatler uygunsuz durumlarda ¢alismakta ve
kas-iskelet-dolasim sistemleri ile ilgili sorunlarla karsi karsiya kalmaktadirlar. Agir yiiklerin
hi¢ de uygun olmayan sekillerde tasimmmaya c¢alisilmasi, kiiltiirel islemler esnasinda desteksiz
calisma duruslary, kullanilan is aletleri ve takimlarin titresimi gibi nedenler uzun vadede
calisanlarin sagliklari ciddi derecede tehdit etmektedir. Bunlarin yani sira ¢calismakta olan is
aletleri ve tarim makinalar1 i¢in ¢alisan giivenligini saglayacak 6nlemlerin alinmasi, burkulma,
incinme gibi durumlarda acil miidahale etme geregi géz 6niinde bulundurulmalidir.[12]
Haftalik 60 saatin {istiinde calisanlarda, akut KISH (Kas Iskelet Sistemi Hastaligi) riski
normalin 3 katina gikmaktadir. KISH yapilan ise gore degismektedir. Ornegin bilekte goriilen
karpel tiinel hastalik tablosu, siit sagan giftcilerde goriiliirken diz ve kalgada goriilen artrit agir

yiik tasiyan ¢alisanlarda goriilmektedir.[7]
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?;.757.7Kimyasal Riskler
Zirai miicadele de kullanilan pestisitler genel olarak, insektisit (bocek oOldiiriicli), herbisit
(yabani ot oldiiriicti) ve fungusit (kiif oldiiriicli) seklinde smiflandirilan kimyasal maddelerin
tiimiinii kapsamaktadir. Pestisitler, hastalik, zararli ve yabanci otlarin zararlarini azaltmaktadir
ve bunun sonucunda tarimsal tiretim artip irlin kalitesi yiikselmektedir. Fakat bu artiglar
meydana gelirken, pestisit kullanimi ile hem insan saglig1 olumsuz etkilenmekte hem de ¢evre
kirliligi artmakta, toprak ve su kaynaklar1 hizla kirlenmektedir. Pestisitlerin asir1 ve bilingsiz
uygulanmasi, uygulama esnasinda maske, eldiven gibi koruyucularin kullanilmiyor olmasi,
uygunsuz sekilde depolaniyor olmasi insan saghigi i¢in biiyiik bir tehdit olusturmaktadir.
Diinyada yiizlerce pestisitin kullanildig1 bilinmektedir. Diinya Saglik Orgiitii'niin yaptig
smiflandirmada en ¢ok kullanilan 700 civarindaki pestisitin 33'ii insan sagligmna zararl, 48'i
oldukg¢a tehlikeli, 118'1 orta derecede tehlikeli ve 139'u daha az tehlikeli grupta yer almaktadir.
Diinya pestisit tiiketimi 2001 yilinda 3.2 milyon tona yilikselmistir. Pestisit tiiketiminin %75'i
gelismis iilkelere aittir ve bu iilkelerden ABD, Bat1 Avrupa ve Japonya ilk sirada yer almaktadir.
Pestisitlerle diinyada her sene 1-5 milyon insan zehirlenme yasamaktadir. Bu islemler esnasinda
hava sartlar1, uygulayicinin mesleki bilgisi, koruyucu dnlemlerin alinmis olmasina bagli olarak
degisen oranlarda zehirlenmeler, alerjiler, kanserojenik etkiler goriilmektedir. [3] [12]

3.6. Barinma ve Beslenme Kaynakh Riskler

Tarimsal iiretiminin mevsimlik olusu ve iiretim siirecinde yogun isgiiciine gereksinim
duyulmas: tarim is¢ilerinin mevsimlik istihdamini gerektirmektedir. Diinyadaki is giiciiniin
yartya yakmi (tahmini 1,3 milyar ¢alisan) tarmsal faaliyet yiiriitmektedir. Tiirkiye Istatistik
Kurumu’nun (TUIK) Ekim - 2017 istatistiklerine gére 28 milyon 645 bin kisi olarak istihdam
edilen i1s giicliniin yiizde %19,3linii tarim is glcii olusturmaktadir. Meclis Arastirma
Komisyonu Raporu’na (2015) gore Tiirkiye’de mevsimlik tarim is¢iligi, 6,3 milyonluk tarim is
giiclinlin yaklagik yarisini olusturan, icinde kadm, ¢ocuk ve yaslilarin da bulundugu oldukca
genis bir sektordiir.[1]

Mevsimlik tarim iscileri diinyada, yasam kosullarinin ve barinma kosullarinin uygunsuzlugu,
temel sanitasyon eksikligi, yetersiz dengesiz beslenme, kaza ve yaralanmalar, lireme sagligi
sorunlari, pestisit etkilenimi, asir1 sicak ve soguk, hizmete erisememe nedeniyle erken Sliimler
ve hastaliklarin yiiksek oldugu, ¢alisma yasaminin en kot sartlarina maruz kalan ve sosyal
diglanmanin biitiin boyutlarmi yasayan bir grup olarak ele alinmaktadir. Biiylik orani ¢adirlarda
yasayan mevsimlik tarim is¢ileri olduk¢a olumsuz kosullarda hayatlarini siirdiirmektedirler.
Cadirlarda banyo, tuvalet imkan1 bulunmayip, ihtiyaglarini ¢adirlarin birka¢ metre ¢evresinde
gidermeye caligmaktadirlar. Bu olumsuz sartlar altinda isgilerin tifo, sitma, dizanteri gibi

hastaliklara yakalanma riski artmaktadir.
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Mﬁffak gerecleri ve gida maddeleri devamli agikta ve saglikli olmayan sartlarda bulunmaktadlf.i
Buzdolaplar1 bulunmadigi i¢in, gida maddeleri kisa siirede bozulmakta, gida zehirlenmelerine
sebep olabilmektedir. Ayrica mevsimlik tarim is¢ilerinin ¢opleri, toplanmayip yasam alanlar1
cevresine dagilmis sekilde yer almakta yine sagliklarini tehdit eden bir durum olusmaktadir.
Mevsimlik tarim is¢ilerinin bir diger sorunu ise, yetersiz beslenmedir. Yapilan arastirmalar
gostermektedir ki, mevsimlik tarim iscilerinin yetersiz beslenmesinden otiirli, Ozellikle
cocuklarinda kronik beslenme bozuklugu ortaya ¢ikmaktadir.[1] [3]

4.SONUC VE DEGERLENDIRME

Ulkemizde tarmm giin gectikce hizla makinelesmektedir. Tarimda is makinelerinin cesitlenerek
cogalmasi ve bu araclarda kullanilan teknolojinin artmasiyla olusan ¢ok fonksiyonlu yapi, tarim
sektoriindeki kaza risklerinin ve is kazalarinin artmasina neden olmaktadir. Kazalarda maddi
kayiplarin yani sira can kayiplar1 da meydana gelmektedir. Tarim sektoriinde ¢alisanlar, makine
ile yaralanma, tarim kokenli trafik kazasi, kimyasal zehirlenmesi, ¢esitli hayvanlar tarafindan
sokulma sonucu zehirlenme, uygunsuz kosullarda ¢alisma sonucu yasanan ¢esitli ergonomik
problemler ve saglik problemleri gibi birgok risk ile kars1 karsiya kalmaktadirlar. Ayrica tarim
is¢ileri, endiistri sektorlerindeki ¢alisanlara kiyasla birgok risk etmenine ayni giin i¢erisinde ¢ok
defa maruz kalabilmektedirler. Calisanlarin saglikli ve emniyetli kosullarda ¢alismalarmin
saglanabilmesi i¢in, tarimsal faaliyetlerdeki bu risk etmenlerinin dikkate alinarak daha kapsamli
olarak degerlendirilmesi gerekmektedir.

Tarim calisanlarma yonelik tarim makinelerinde gelisen teknolojinin tanitilmasi ve 6gretilmesi,
tarim makinelerinin kullanimi, bakim onarimi ve temizligi ile ilgili ¢ift¢i egitim programlarmin
artirilmasinin geregi ortaya ¢ikmaktadir. Tarim alaninda ¢alisanlarin egitimi i¢in diizenlenecek
egitim programlar1 arasinda en ¢ok onem verilen ve istenen konularin basinda mesleki saglik,
giivenlik ve ilk yardim konular1 gelmektedir. Tarim makineleri kullaniminda giivenlik ile ilgili
diizenlenecek egitimler icin en uygun yer, arazide ve makinelerin lizerinde uygulamali olarak
egitimlerin verilecegi, gercek kosullar1 yansitacak yerlerdir.[6]

Elektrik diizenegine bagli calisan makinelerde tesisat ile ilgili gerekli kontroller yapilmalidir.
Ozellikle kimyasal madde kullanim1 sirasinda kisisel koruyucu donanimlarin (maske, eldiven,
koruyucu giysi, tulum vb.) kullaniminm Oneminin kavranmasmi saglayacak ¢alismalar
yapilmalidir.

Tarmm iscilerinin uygunsuz barinma yerleri denetlenmeli, hem barmma hem de beslenme
kosullar1 iyilestirilmelidir. Uygunsuz yasam alanlari, sosyal ve ekonomik yonden yasadiklar1
olumsuzluklarm yani sira ¢aligma ortamlarinda da yeterli is saghigi ve giivenligi 6nlemlerinin
alinmamas1 mevsimlik tarim is¢ilerini hastaliklar, kaza ve yaralanmalar agisindan riskli duruma

getirmektedir.
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Is kéﬁam /isle ilgili hastalik a¢isindan yiiksek risklerin yaninda saglik hizmetlerine ulasmada da
sorunlar yaganmasi, hem bireysel hem toplumsal anlamda saglik, ekonomi ve sosyal yonden
ciddi sonuglara yol agmaktadir. Mevsimlik tarim is¢ilerinin sadece ¢alisma sartlarinin degil
yasam kosullarinin da iyilestirilmesi adina igverenlerin, yerel yonetimlerin katilimiyla gerekli
onlemlerin alinmasi gereklidir.

Olusabilecek yaralanmali kazalarda ve hastalik durumlarinda yapilabilecek ilk miidahale i¢cin
ilk yardim egitimleri diizenlenmelidir.

Tarim iscilerinin trafikte uygunsuz sekilde taginmasini engellemek icin caydirici cezalar
getirilmelidir.

Sonug olarak, tarimsal faaliyetlerin yiiriitiildiigli isletmeler ve arazilerde, is giivenligi uzmanlari
tarafindan yapilacak degerlendirmelerde, bu calisma kapsaminda incelenen ve tanimlanan
tehlike, risk ve Onlemler dikkate alinarak, calisanlar i¢in daha giivenli kosullar

saglanabilecektir.
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CANLI SIGIR VE SIGIR ETi ITHALATININ HAYVANCILIGA ETKISI

Prof. Dr. Pinar DEMIR (Sorumlu Yazar)

Kafkas Universitesi Veteriner Fakiiltesi, Hayvan Saghigi Ekonomisi ve Isletmeciligi ABD
Dog. Dr. Erol AYDIN

Kafkas Universitesi Veteriner Fakiiltesi, Hayvan Saghigi Ekonomisi ve Isletmeciligi ABD

OZET

Tiirkiye’deki biiyiikbas hayvan sayisinda 2003 yilina, kiigiikbas hayvan sayisi da ise 2009 yilina
kadar biiyiikk oranda distisler goriilmiistiir. Bu yillarda, basta yem olmak iizere girdi
maliyetlerindeki artiga ragmen et fiyatlarmin sabit kalmasi, tireticinin damizlik ineklerini elden
¢ikarmasina neden olmustur. Ayni donemde kirmizi et iiretimindeki darbogaza ragmen, niifus
ve kisi basina diisen gelir artis1 nedeniyle kirmizi et talebi artmistir. Bu durum 6nemli miktarda
kirmizi et arz agigina neden olmustur. Nitekim 2010 yilina gelindiginde kirmizi et fiyatlarinda
enflasyon oraninin iizerinde fiyat artislar1 meydana gelmistir. Yasanan siirecin sonucu olarak
2010 yilinda Tiirkiye, kirmizi et ve canli hayvan ithal eden iilkeler arasinda yer almistir. Tiirkiye
kirmiz1 et arzinda devamlilig1 saglamak amaciyla, Et ve Siit Kurumu (ESK) iizerinden besilik,
damizlik ve kasaplik canli hayvan ile islenmemis kirmizi et ithalat1 yapmaktadir. Tiirkiye 2010-
2019 yillar1 arasinda 4.373.678 bas canli sigir, 291.444 ton islenmemis sig1r eti ithal etmis ve
bu amagla yaklagik 7.5 Milyar Dolar (US$) harcama yapmustir. Yapilan ¢alismada Tiirkvet’e
kayith yaklasik 1.4 Milyon adet biiylikbas hayvancilik isletmesi oldugu belirlenmis olup, et
ithalat1 i¢in harcanan kaynak {iireticilere aktarilmasi durumunda, isletme basima iiretimi tesvik
icin ortalama 5.230$ verilebilecegi hesaplanmistir. Olusturulan senaryoda, bu kaynagin
iireticilere aktarilmasi halinde, kirmizi et iiretiminin yaklasik %25 oraninda artacagi varsaymmi
iizerinden analiz yapilmistir. Sonug¢ olarak, ithalata harcanan 6nemli miktardaki kaynak,
hayvancilik igletmelerine mevcut tesvike ilave olarak verilmis olsaydi, hem dis ticaret a¢igina
neden olunmayacak, hem de carpan etkisiyle tim sektorlerde daha fazla canlanmaya neden
olacakti. Ayrica yapilan analizde kirmizi et fiyatlarini regiile etmek i¢in kisa vadede ithalat
yapilmasi kaginilmaz olarak goriilmekle birlikte, uzun vadeli ithalatin iireticiye zarar verdigi
degerlendirilmistir. Bu noktadan hareketle kisa vadede kasaplik hayvan ve kirmizi et ithal
edilirken iireticilerin liretimden ¢ekilmemesi i¢in destek miktarmin artirilmasi ve damizlik inek

ithal edilmesinin en kalic1 ¢6ziim alternatifi oldugu diisiiniilmektedir.

Anahtar Kelimeler: Hayvancilik, Kirmiz1 et, ithalat, Damizlik inek
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THE EFFECTS OF LIVE CATTLE AND BEEF MEAT IMPORTATION ON |

LIVESTOCK RAISING IN TURKEY

ABSTRACT

In Turkey, there have been a sharp decrease in the number of cattle when compared to the year
2003 and in the number of ovine when compared to the year 2009. Within these years, the fact
that the meat prices remained the same despite the increase in the input costs caused breeders
to sell their breeding cows. Despite the tightness in red meat production within the same period,
the demand for red meat increased due to the increase in population and income per capita. This
caused a significant deficit in supply of the red meat. As a matter of fact, in 2010, there have
been price increases above the rate of inflation in red meat prices. As a result of this process,
Turkey was listed among the countries importing red meat and live cattle in 2010. In order to
ensure the continuity in supply of red meat, Turkey imports red meat as well as live stock for
breeding and butchery under the supervision of the Meat and Milk Board (MMB). Turkey
imported 4.373.678 live cattle and 291,444 tons of unprocessed beef between 2010 and 2019,
spending a total of 7.5 Billion US Dollars for this purpose. In the study, it was determined that
there were approximately 1.4 million cattle breeding companies registered in TURKVET
(Veterinary Information System), and if the resources spent for meat importation had been
transferred to the breeders, an average of $5.230 would have been allocated as an incentive for
production per each enterprise. A scenario was created to perform analyses based on the
assumption that the read meat production would have increased by approximately 25% in case
this resource had been allocated to the breeders. As a result, if the significant amount of
resources spent on imports were allocated to the livestock enterprises in addition to the current
incentive, foreign trade deficit would be prevented and its multiplier effect would lead to a
regrowth in all sectors. In addition, it was observed in the analysis that importing in the short
term would be inevitable in order to regulate red meat prices; however, long-term imports
would cause damage to the breeders. Moving from this point, it is believed that increasing the
amount of support and importing breeding cows would be the most permanent solution
alternative in order to prevent the breeders to withdraw from the production while importing
butchery and red meat in the short term.

Keywords: Livestock, Red meat, Import, Breeding cow
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1. GIRIs
Niifusun ve gelirin hizla artmasi ile hayvansal {iriin tiiketiminin yogunlastig1 giiniimiizde, et ve
et iriinlerine dayali iiretim, yeterli ve dengeli beslenmenin yani sira, istihdam, sanayiye
hammadde yaratmasi ve kirsal kalkinmaya etkisi ile ekonomiye onemli katkilar1 olan bir
sektordiir (Aral, 1997). Ancak yasanan ekonomik krizler gerek diinya da gerekse Tiirkiye
hayvancilik sektoriinii inisli ¢ikishi bir seyir izlemektedir. Ozellikle 2008 yilinda diinya
genelinde tarimsal triinlerde 6zellikle kuraklik ve/veya dogal afetlerden kaynaklanan diisiik
iretim seviyeleri ve artan biyoyakit iiretimi ve petrol fiyatlarindaki artis ile tasima
maliyetlerinin artmasi gibi nedenlerle diinya yem fiyatlar1 ciddi oranda artmus, bu da hayvansal
driinlerin maliyetini dolayisiyla da fiyatlarini artirmistir (ESK, 2013) Ayrica Cin’in diinya
piyasalarinda artan talebi ile piyasa fiyatlarinin artmasinda diger bir 6nemli etkendir. Diinya
dana eti tretimi 2015-2016 yillar1 arasinda yasanan El Nino ve Avustralya’daki kurakligin
etkisi ile bir miktar diismesi ile diinya genelinde 2014 yilinda kilogrami 4,14 dolar olan dana
karkas fiyat1 2015 yilinda %23.4 artisla 5,11 dolara ¢iktigimi belirlenmistir. Dana eti Gretimi
2016 yilindan itibaren tekrar artis egilimi gostermis ve 2019 yilina goére 2020 yilinda iiretim
miktar1 degismeyerek 61 milyon 609 bin tona ulagsmistir (TEPGE, 2019). Ancak yine 2019
yilinda AB ve Avustralya’da kurakliga bagl yem fiyatlarindaki artisla birlikte diinya dana et
fiyatlarinin arttig1 belirlenmistir. Bu calismada; Tirkiye’de 2008-2020 donemindeki egilim
diinyada gozlemlenen degisim ile paralel seyretmekle beraber, yillar itibariyle kirmizi et
iretiminde meydana gelen degisim ve 2010 yilindan itibaren yapilan ithalatin, kirmizi et
sektoriine olas1 etkileri tartisilmistir.

2. ITHALATIN SIGI ETi URETIMINE ETKISi

Tirkiye’de Tirkvet’te kayith biiyilikbas hayvancilik isletme sayisi 1.419.454, kiigiikbas
hayvancilik isletme sayis1 ise 429.650 adet olup, Tablo 1°de TUIK (2020) elde edilen verilerine
gore 2014-2019 yillar1 arasinda Tiirkiye’ nin toplam niifusu, kirsal niifusu ve tarim sektoriinde

istihdam edilen 15 yas tstii kisi sayis1 verilmistir.
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Yillar Tii.r.kiye Yiivz_d_e Kirsal I_\Iiifusu Yi{z_d_e istih.dam % degisim
Niifus Degisim (Bin) Degisim (Bin)

2014 77.695.904 100 6.410 100 5.470 100
2015 78.741.053 101,4 6.218 97,0 5.483 100,2
2016 79.814.871 102,7 6.143 95,8 5.305 97,0
2017 80.810.525 104,0 6.049 94,4 5.464 99,9
2018 82.003.882 105,5 6.337 98,9 5.297 96,8
2019 83.154.997 107,0 6.004 93,7 5.097 93,2

Tablo incelendiginde Tiirkiye’de 2014-2019 yillar1 arasinda toplam niifus %7,0 oraninda
artarken ayn1 donem kirsaldaki niifus ve kirsalda istthdam edilen niifus da yaklasik %6,5
oraninda azaldig1 goriilmektedir. Tiirkiye’de son 5 yil iginde kirsaldaki azalma; sektdrde bir
rasyonellesmeden ziyade, hayvansal iiriin ve yem fiyatlarinda yasanan dalgalanmalar, {iretimin

karlihiginin diismesi ve kdyden kente gociin artmasi ile agiklanabilir. Tablo 2’de Tiirkiye’deki

2008-2019 yillar1 arasinda sig1r et iiretimine iliskin veriler sunulmustur (TUIK, 2020).

Tablo 2. Tirkiye’de yillar itibariyle sigir eti tiretimi

29

o . Bir Kisi Basi
Kesilen Ell On?.ek' Sigir Et Onceki OV ELEIE y Sigir Eti
< Yila Gore AP N Karkas Yuzde o
Yillar | Sigir Sayisi y Uretimi | Yila Gore o 1. <. Uretim
Ylzde y Agirhg | Degisim .
(Bas) Desisim (ton) Yuzde (kg) Miktar:
g1s Degisim g (Kg)
2008 | 1.736.107 100 327.629 100 188,7 100 4,2
2009 | 1.502.073 -13 325.286 -1 216,6 114,8 4,5
2010 | 2.602.246 73 618.584 90 237,7 126,0 8,4
2011 | 2.571.765 -1 644.906 4 250,8 132,9 8,6
2012 | 2.791.034 9 799.344 24 286,4 151,8 10,6
2013 | 3.430.723 23 869.292 9 253,4 134,3 11,3
2014 | 3.712.281 8 882.037 237,6 125,9 11,4
2015 | 3.765.077 1 1.149.260 30 269,5 142.8 14,6
2016 | 3.900.307 4 1.173.042 2 271,6 143,9 14,7
2017 | 3.602.115 -8 1.126.404 -4 274,1 145,3 13,9
2018 | 3.426.180 -5 1.118.695 -1 293 155,3 13,6
2019 | 3.000.392 -12 1.075.480 -4 358,5 190,0 12,9
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Tablo 2 incelendiginde 2008 yilinda 1.736 bin olan kesilen sigir sayisi 2019 yilinda %72

oraninda artarak 3 milyon basa ylikselmistir. Ayn1 donemlerde sigir eti tiretimi 3,3 kat artarak
1 milyon tona, ortalama karkas agirlig1 ise %90 artarak 359 kg ulagsmustir. Tiirkiye’de 2010
yilina kadar yaklasik 320 bin ton civarinda olan sigir eti tiretimindeki artista ithalatin etkisini

belirlemek i¢in hazirlanan veriler Tablo 3’te sunulmustur (ESK, 2013-2019).

Tablo 3. Tiirkiye’de yillar itibariyle ithalatli ve ithalatsiz tiretilen sigir et miktar1

islgz:inis Islenmemis | Besilik ve Toplanj B.Bas Canh ) Toplarp

Yillar Kirmuz Et Kirmiz1 Et | Kasaphk Ci.lllll Sigir [—|ayvan Ithal Edilen
ithalat Ithalat1 Canh Sigir | Ithalati Ithalati Et Miktan

@ | OO | ©nE | Gay@ | ©E | (ton) ()

2009 0 0 0 4.010 13.306.818 0
2010 50.657| 249.256.831 54.485 139.949| 273.755.171 105.142
2011 110.731| 511.868.440 136.134 470.796 | 848.735.692 246.865
2012 25.436 95.992.271 155.508 471.571| 775.413.383 180.944
2013 6.140 24.271.868 44.427 191.639| 297.810.139 50.567
2014 640 5.257.707 6.142 48.430| 108.092.539 6.782
2015 17.573| 104.908.085 39.909 203.107| 298.858.411 57.482
2016 5.658 41.187.733 116.341 494.306 | 587.519.755 121.999
2017 18.857 85.190.085 235.820 889.307 | 1.149.194.644 254.677
2018 55.752| 260.107.686 395.054| 1.460.563| 1.691.993.270 450.806
Toplam 291.444|1.378.040.706| 1.183.820| 4.373.678 | 6.044.679.822 1.475.264

Tablo 3. Tiirkiye’de yillar itibariyle ithalatli ve ithalatsiz tiretilen sigir et miktar1 (Devami)

Toplam ithalat Tigll.{eit);f;ﬂesilg:?léglz Dtgf;il Blé g’gf;lalzgéla Tsc:gnlf rl];t:J il;:ei:::;en

(%) (b+e) (ton) (%) Degisim Ithalatin Oram
(%) (%)
13.306.818 325.286 100 100 0,0
523.012.002 513.442 57,8 58 17,0
1.360.604.132 398.041 22,4 -22 38,3
871.405.654 618.400 90,1 55 22,6
322.082.007 818.725 151,7 32 5,8
113.350.246 875.255 169,1 7 0,8
403.766.496 1.091.778 235,6 25 5,0
628.707.488 1.051.043 2231 -4 10,4
1.234.384.729 871.727 168,0 -17 22,6
1.952.100.956 667.889 105,3 -23 40,3

7.422.720.528 - - - -
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%éblian gelecek tahmininde logoritmik olarak toplam sigir eti iiretiminde (ithalatl) bir air‘glisi
ongoriilmiis ve olusturulan modelin tahmini sonucu, fonksiyon Y= 372249In(x) + 308425
denklemin determinasyon katsayis1 (R?) 0,93 olarak bulunmustur. Benzer olarak kirmizi et
iiretiminin yaklagik %25 oraninda artacagi varsayimi iizerinden olusturulan modelin tahmini
sonucu, fonksiyon Y = 355892In(x) + 366394 determinasyon katsayis1 (R?) 0,63 olarak
hesaplanmistir. Modelde yer alan aciklayic1 degiskenlerin katsayilarma iliskin p degerleri
anlamli saptanmistir (p<0,05). Sekil 1 incelendiginde gelecekte toplam sigir et tiretimi (ithalat
dahil) ile isletme basina iiretimi tesvik i¢in ortalama 5.230$ verilmesi durumunda tiretimin %25
artacag1 varsayimina iliskin gelecek beklentilerinin birbirine yakin et {iretimine yol agacagi
gOrilmektedir. Elde edilen veriler dogrultusunda hayvancilik politikalarinda herhangi bir
degisiklige gidilmez ise gelecek yillarda toplam sigir eti (ithalat dahil) ve ithalatsiz sigir eti
iretimine iligkin beklenti Sekil 2°de sunulmustur. Yapilan gelecek tahmininde logoritmik
olarak toplam sigir eti iiretiminde (ithalatl) bir artis ongoriilmektedir. Ancak herhangi bir
politikada degisiklige gitmeden ithalata devam edilmesi halinde Tiirkiye’deki sigir eti
(ithalats1z) liretiminin ithalat edilen sigir et miktaria gdre daha az oranda artacagi sdylenebilir.
Nitekim Sekil 2 incelendiginde 2015 yilinda 1.091.778 tona yiikselen sigir eti tiretimi 2018
yilinda %38,8 azalarak 667.889 tona diismiis ayni tarihlerde ithalat miktar1 ise 57.482 tondan
yaklagik 8 kat artarak 450.806 tona yiikselmistir.

ithalat yerine Ureticilere maddi destek verilseydi et iiretimi
(Senaryo 1)

1,600,000.0 y = 355892In(x) + 366394
2
1,400,000.0 RER00325 s
1,200,0000 g N y = 372249In(x) + 308425
R?=0.9397

1,000,000.0

800,000.0

600,000.0

400,000.0

200,000.0

0.0
2009201020112012201320142015201620172018201920202021202220232024202520262027 2028
em@me Toplam et (ton) esm@mms senaryo (%25) «eeecee-- Log. (Toplam et (ton)) Log. (senaryo (%25))

Sekil 1. ithalat yerine kaynagin kirmizi et {ireticilere verilmesi varsayimi iizerinden trend analizi
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ithalatin devam etmesi halinde et liretimi (senaryo 2)

1,600,000.0
y = 372249In(x) + 308425
1,400,000.0 R2=0.9397..cvmmeree™
1’200’0000 .......................
1’000’0000 R v 284714|n(x) 293115
"""" R?=0.6325
800,000.0
600,000.0
400,000.0
200,000.0
2009201020112012201320142015201620172018201920202021202220232024202520262027 2028
am@m T(irkiye'de B.bas Uretilen (ithalatsiz) em@mm» Toplam et (ton)

--------- Log. (Turkiye'de B.bas Uretilen (ithalatsiz)) +++++++++ Log. (Toplam et (ton))

Sekil 2. Politika degisikligi olmadig1 varsayimi altinda si8ir eti liretiminde trend analizi

3. GENEL DEGERLENDIRME

Hayvancilik sektoriinde isletmelerin ¢ok sayida ve geleneksel yapida kiiciik 6lgekli olmasi
nedeniyle Orgiitlenme sorunu halen c¢oziimlenememistir. Bu durum o6zellikle {iretimden
tiiketime uzanan tedarik zincirine ¢cok sayida aracinin girmesine ve araci marjinin artirmasina
neden oldugu gibi pazarlama prodiiktivitesini diisiirerek hayvancilik isletmelerinin de
karliligin1 6nemli 6l¢iide azaltmaktadir.Dolayisiyla iiretim sanayi entegrasyonunda, etkin bir
orgiitlenme ayagmin olusturulamamasi iiretici aleyhine olup, maliyet artisina ve iiretimde
etkinligin/verimliligin azalmasina ve bu tirlinlerin nihai fiyatlarinda ise tiiketici aleyhine fiyat
artislarina neden olmaktadir (kirmiz1 et rekabet raporu, 2010). Biiyiikbas hayvancilik sektorii
ozellikle son 15 yilda yasanilan ekonomik biiylime kaynakli talep artis1 ile birlikte geng niifusun
artmasi, gelecekte de et ve et iirlinlerine olan talebi de artiracagini géstermektedir. Buna karsin
iilke genelinde yasanan kuraklik, hayvancilik desteklerinin yetersiz olmasi, girdi maliyetlerinin
yiiksekligi ve sigir eti basta olmak iizere yem ile katki maddelerinin ithalatinin her gecen yil
artarak devam etmesi durumunda, hayvancilik sektoriinde iiretimden ¢ekilmelerin daha da
artacagi sdylenebilir (Sekil 2). Bu nedenle Tiirkiye’de hayvancilik politikalarinda degisiklige
gidilerek, hayvan ve hayvansal liretimimizi arttrmak amaciyla hayvancilik desteklemelerinin
tarim destekleri igerisindeki paymin gelismis lilkelerdeki gibi %20’lerden %50’lere ¢ikarilmas1

ve iireticiye 6denen miktarin arttirilmasi gerektigi bu ¢alisma ile bir kez daha ortaya konmustur.
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Ai{rsrirtakdirde uzun vadeli ithalatin lireticiye zarar verdigi ve liretimden c¢ekilmelerin her gegéﬂ ;
yil daha da artacagi degerlendirilmistir. Sonug¢ olarak; ithalata harcanan 6nemli miktardaki
kaynagin, hayvancilik isletmelerine mevcut tesvike ilave olarak verilmesi durumunda hem
giderek artan dis ticaret agigina neden olunmayacak, hem de ¢arpan etkisiyle tiim sektorlerde
daha fazla canlanmaya neden olacaktir. Ayrica yapilan analizde kirmiz1 et fiyatlarini regiile
etmek icin kisa vadede ithalat yapilmasi kaginilmaz olarak goriilmekle birlikte, iireticilerin
iretimden c¢ekilmemesi i¢in destek miktarmin artirilmasi ve sadece damizlik inek ithal

edilmesinin en kalic1 ¢dziim alternatifi oldugu diisiiniilmektedir.
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ABSTRACT

In today's conditions, many requirements of the increasing population on a global scale such as
nutritional needs and vital needs have also increased. As a result of the increasing needs in all
areas, production has also increased. With the increase in production in every field, waste
materials generated at all points of these production stages have also increased. For these
reasons, waste disposal studies have gained great importance. Due to the increase in agricultural
production, as in all areas, an increase in waste generation is also observed in this area. Stalks,
straw, stubble, etc. left in the field after agricultural production. It is legally forbidden to
eliminate waste materials such as incineration, which is rare in some regions, and burning these
substances causes great damage to the biological cycle, beneficial microorganisms and air. In
this regard, the researches within the scope of waste disposal studies of agricultural origin are
increasing day by day. Since going to the landfill of agricultural wastes creates additional costs,
utilizing these wastes and obtaining new products with added value came to the fore. After the
agricultural production of the Cannabis Sativa L. plant, which has increased in recent years,
large amounts of waste are generated. Especially since hemp can reach 3-5 meters in length,
large amounts of stems are observed in the plant. Since the stem parts of the plants are
considered as waste materials in the agricultural sense, the emphasis is placed on the evaluation
of the stem parts of this plant, which has many benefits. In the research conducted, a wide range
of literature research was conducted on the ways of evaluating the stem parts of the cannabis
plant. As a result of the literature study conducted in the light of the researches carried out in
our country and abroad, information was given about all the ways of evaluation together with
the newly found studies by compiling the ways of evaluating the stalks of the cannabis plant.
As a result of the research, the products that can be obtained by evaluating the hemp stalk are
explained separately. Ethanol, biofuels, erosion control mats, chipboard, insulation and plaster
building materials, biocomposites, mulching material, animal pad, boiler fuel and chemical
absorbent and paper for cigarette, printing, filter, newspaper, packaging and cardboard purposes

It has been determined that it is possible to produce parcels.
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0 the products found, it is concluded that it is possible to obtain different products

In addition t
with new researches and the necessity of increasing the evaluation studies related to cannabis
plants.

Keywords: Hemp, Hemp stalks, Hemp wastes, Agricultural waste management.

1.INTRODUCTION

In today's conditions, many requirements of the increasing population on a global scale such as
nutritional needs and vital needs have also increased. As a result of the increasing needs in all
areas, production has also increased. With the increase in production in every field, waste
materials generated at all points of these production stages have also increased. For these
reasons, waste disposal studies have gained great importance. Due to the increase in agricultural
production, as in all areas, an increase in waste generation is also observed in this area. Stalk,
straw, stubble etc. remaining in the field after agricultural production. It is legally forbidden to
eliminate waste materials such as incineration, which is rare in some regions, and burning these
substances causes great damage to the biological cycle, beneficial microorganisms and air.
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Figure.1.1. Stubble burning

Researches within the scope of waste disposal studies of agricultural origin are increasing day
by day. Since the way of storing agricultural wastes creates additional costs, utilizing these
wastes and obtaining new products with added value came to the fore.

Hemp is a one-year, woody plant from the cannabinaceae family when evaluated botanically.
Cannabis (Cannabis sativa L.) is a plant that has been cultivated in ancient times for human
beings cultivated for their long and strong fibers and seeds with 2n = 20 chromosomes.
(Gizlenci ve ark, 2019).
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Figure.1.2. Hemp plant

Today, hemp has 2 subspecies. These; Cannabis sativa and Cannabis indica (Harmancioglu and
Yazicioglu, 1979) Cannabis sativa ssp vulgaris L. (Cultured hemp) Cannabis sativa ssp indica
Lam. (Cannabis hemp) Cannabis sativa ssp gigantica (Giant hemp hemp), Cannabis sativa ssp
ruderalis (Wild Hemp) (Ulas, 2019). The world-renowned fiber and oil plant is an industrial
cannabis plant. hemp in Turkey, gang, twine and so on. It is called. As a result of archaeological
studies, hemp garments were found in 8000 BC. As a result of studies conducted in the
conditions of our cannabis country, it was determined that hemp cultivation was carried out in 36
1500 BC. The production of fiber material from the stem parts, which are mostly waste, has

come to the fore since many years ago. The fibers obtained from hemp have been the industry

material that has been at the forefront throughout history. (Gedik ve ark, 2010).

Figure.1.3. Hemp stalks

2.PROGRESS

In the research, it was aimed to give information about the ways of evaluating the stalks of the
cannabis plant in a broad sense and to give information about all the ways of evaluating together
with the newly found studies on the ways of evaluating the stalks of the cannabis plant.
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With the information obtained as a result of the research, the products that can be obtained by

evaluating the hemp stalk are explained separately. Within the scope of the research, national
and international studies were examined from a broad perspective. The processes to be carried
out within the scope of the management and evaluation of agricultural wastes have been
evaluated in terms of hemp. In the conditions of our country, new products that have not been
evaluated yet and the ways of obtaining have been tried to be explained. Within the scope of
the research, it has been determined that industrial products that can be obtained from cannabis
plants in general can be approximately 50.000 varieties and this number may increase with
increasing studies. Some products that can be obtained in our country and create new
employment areas are listed as follows, with the stalk of hemp, which is presented in Table 2.1.

Table.2.1. Some products that can be produced from hemp stalks

Bioethanol Geotextile

Biofuel Paper

Biogas Construction materials
Biocomposite Textile materials

2.1. Bioethanol Production

Bioethanol is an alternative fuel source and Kuglarz et al. (2014), the potential of industrial
hemp as a raw material for bioethanol production was investigated. In addition, the effects of
pre-treatment conditions and agriculture style (traditional and organic) on hydrolysis and
ethanol yield were also investigated. In the study, the cannabis which was dried in the open air
was treated with dilute acid and steam. The highest glucose yield (73% - 74%) and ethanol yield
(75% - 79%) were obtained in hemp samples pre-treated with 1% sulfuric acid solution at 180
° C. Industrial hemp shows an extraordinary potential for cellulosic ethanol production,
especially in terms of yield, cost and environmental impact per hectare (Buck and Senn, 2016).
In addition, being able to obtain by-products such as high-value food grade oil in addition to
energy production increases the value of this facility. In this study, the hemp stalk was
pretreated with steam blasting at 155 ° C for 45 minutes and then hydrolyzed with the cellulase
/ xylanase mixture.

2.2. Biofuel Production

The potential of using industrial cannabis as a biofuel raw material has been evaluated
agronomically, experimentally and economically with kenaf, branched millet and sorghum
biomass (Das et al., 2017). In the study, it was found that while the total sugar amounts of all
four raw materials were similar, the lignin ratio of hemp was higher than the other three raw
materials. When the thermal values were compared, it was determined that hemp and kenaf had

somewhat higher thermal value.
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23 Biogas Production
Prade et al. (2011) investigated the energy efficiency of cannabis (Cannabis sativa L.), which
was planted for energy purposes in Northern Europe under cold climatic conditions. In order to
investigate different nitrogen fertilization regimes, field trials have been carried out for three
consecutive years. The biogas yields from hemp were found to be 14.4 Mg ha-1 and 296 GJ ha-
1, respectively, in the study, which was determined to be suitable for harvesting in September
and October for optimal energy efficiency. In hemp, which is used as solid fuel, the energy
efficiency of the biomass obtained in the February and April harvests is 9.9 Mg ha-1land 246
GJ ha-1, respectively. The biogas energy yields obtained in the study are similar to the energy
yield of the gas obtained from corn and sugar beet, while it is 24% and 14% higher than coarse
clover and clover herb, respectively. In solid fuel, energy efficiency has 120% more energy
efficiency than wheat stalk.

2.4. Biocomposite Production

Since fiber yield efficiency is low, the usage areas of these fibers are investigated in fiber
reinforced composite structures in order to evaluate hemp fibers that are too short to form yarn
in hemp waste (Bourmaud & Baley, 2007; Yuanjian & lIsaac, 2007). Within the scope of the
research, the availability of biocomposite material from hemp stalks was determined.

2.5. Geotextile Production

Since fiber yield efficiency is low, the usage areas of these fibers are investigated in fiber
reinforced composite structures in order to evaluate hemp fibers that are too short to form yarn
in hemp waste (Bourmaud & Baley, 2007; Yuanjian & lIsaac, 2007). Within the scope of the
research, the availability of biocomposite material from hemp stalks was determined.

2.6. Paper Production

Hemp stalks are used as the raw material of the paper and cellulose industry (Guller, 2001).
With the help of the fibers to be obtained in hemp stalks, it is possible to use it in the production
of special papers such as banknotes, printing, newspaper and packaging paper (Small and
Marcus, 2002). It continued the production of hemp by purchasing hemp to the factory owned
by SEKA for use in paper production. Later, in 1976, it was decided to establish a paper factory
belonging to SEKA in Taskoprii and the factory was put into operation in 1984 (Ulas, 2019).
2.7. Construction Materials Production

Since the fiber obtained from the hemp stalk is a very solid substance, it is possible to obtain
many materials in the building area. Insulation materials, plaster materials, chipboard, masonry
bricks, and insulation panels have been obtained through studies in which a large number of
building materials can be produced (Gizlenci et al., 2019). Hemp studies in the field of materials

are ongoing.
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28 Textile Materials Production
It is known that hemp agriculture has been made since 1500 BC. Hemp fibers have had a very
important place in the field of textile throughout history and have a large share on the country's
economy. Even the 19th century. Until the end of the year, 80% of all textile products used in
the world constitute the fiber of the hemp plant. (Gedik et al., 2010).

Hemp is an industrial plant that has the potential to create an alternative fiber source for the
textile industry with its durable, long and high quality fiber. In today's conditions, many clothes,
fabrics, shoes, bags, etc., with the fibers obtained from hemp stalks. It is possible to produce
such products (Gizlenci et al., 2019).

3.CONCLUSION

Within the scope of the research, some products with high added value and which can be
produced by correct evaluation and management of the stem parts of the hemp plant have been
identified. The production of these products with hemp primarily depends on increasing the
production of hemp in the agricultural sense. With the further increase of cultivation areas in
recent years, it is possible to produce many new and environmentally friendly materials.

In addition to increasing the area in which hemp is planted, it is necessary to give weight to the
seed for increasing the hemp seed. After planting hemp for seed production, it will be more
appropriate to make fiber and medicinal crops.

As a result, after increasing the hemp production, many new production areas can be created
by using the stems. In this way, great contributions can be made to the national economy
through the production of products with high added value. With the new industrial zones and
enterprises that can be established in this field, it will be possible to provide employment for
many people and to produce environmentally friendly products.

In order to achieve the positive results determined, it is recommended to encourage the increase

of hemp production and to support scientific researches and projects about hemp.
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ABSTRACT

There are some conditions that must be met in order to obtain the desired yield and quality
features in crop production. These conditions, climate characteristics, irrigation, soil properties,
post harvest technologies. can be listed as. Apart from these features that should be created in
agricultural production in general, it should be provided under different conditions specific to
plant species. There are some features that need to be provided in order to obtain the desired
yield in the hemp plant, which dates back to very early years. Hemp, especially the pre-planting
rainfall demand and 700 mm of annual precipitation. It is an industrial plant that cannot grow
properly under the ground. In today's conditions, irrigation comes to the forefront in terms of
the expansion of the growing region of cannabis in our country. Apart from irrigation in the
cannabis plant during the growing period, the pooling system is also made different from other
plant species. In this way, hemp stalks are kept in pools filled with water, especially in order to
obtain fiber. Since there is a large amount of water required in cannabis irrigation and pooling
systems, it is very important to use systems that use the water that decreases every day in the
most economical way. It is aimed to provide optimum features up to harvest in all crop
production. In cannabis plant growing, many features such as irrigation and pooling are best
applied and harvesting is started. However, not all of the plants grown are immediately available
to the market and consumption. The need to hold for a certain period of time puts the necessity
of storage. Since the cannabis plant is among the fiber plants, it is very important to follow the
moisture value especially after harvest. Unless the humidity value that should be kept in the
range of 10-12% is provided, all the labor and processes done before harvest are wasted. In
cannabis storage without proper conditions, yield and quality loss, but in some cases, the
possibilities of using the plant completely disappear. In this regard, in addition to irrigation and
pooling, storage conditions, where appropriate conditions are provided from hemp cultivation,
must be created. In this study, research has been carried out on irrigation, pooling and storage
parameters within the scope of national and international literature on cannabis plants, which
have many benefits such as drug and fiber production and tend to increase in our country.
Within the scope of the research, optimum conditions related to irrigation, pooling and storage
parameters, which are important in hemp cultivation, were determined, and as a result of not

meeting these conditions, it was determined that there could be yield and quality losses.
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It has been concluded that cannabis cultivation can be carried out in larger regions with
irrigation, pooling and storage systems, and that production in different regions of our country

can be increased.

Keywords: Hemp cultivation, Industrial Hemp, Irrigation, Pooling, Storage Conditions.

1.INTRODUCTION

There are a number of conditions that must be met in order to obtain the desired yield and
quality features in crop production. These conditions, climate characteristics, irrigation, soil
properties, post harvest technologies. can be listed as. Apart from these features that should be
created in agricultural production in general, it should be provided under different conditions
specific to plant species.

There are a number of climatic conditions that must be ensured in the cultivation of cannabis
plants, which are determined to be under control in the last 50 years. After determining that the
positive conditions can be obtained from the cannabis that will be grown by providing the
necessary conditions, the studies to be carried out with this plant have accelerated.

Figure.1.1. Hemp plant

With its scientific name Cannabis Sativa, hemp is one-year, dioic, pile-rooted, upright stem in
terms of botanical features; the trunk is usually angular, corrugated, branched, interiorly
interior, internodes sometimes hollow, height 1-6 m; branching mutual or alternan; the root is
a main pile root-shaped, branched into the secondary and lateral roots, usually 30-60 cm deep,
up to 2.5 meters in loose soils. (De Meijer, 1995).

In hemp researches carried out in the 19th and 20th centuries, it has been determined that there

are growing conditions in many regions of the world.
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Although it can be said that humanity has existed since its existence, it has been observed that

hemp naturally grows everywhere, where garbage and soil are fertilized, because of its
biological properties, hemp naturally follows man and lives near where he lives. (Zuardi, 2006)
As a result of the studies conducted, considering the chronology of the Cannabis sativa, it can
be seen that it originated from the Central Asian or South-East Asian regions as natural and /
or corrected. These regions are thought to play a very important role in the evolutionary
development of the plant. The oldest known archaeological evidence of hemp is the remains of
knitting basketsmiths in the Czech Republic region. (Adovasio vd., 1996).

There are some features that can be provided in cannabis plants in order to obtain desired yield.
Hemp, especially the pre-planting precipitation demand and annual rainfall of 700 mm. It is an
industrial plant that does not grow properly under it. In today's conditions, irrigation comes to
the forefront in terms of the expansion of the growing region of cannabis in our country.
(Baydar,2012). Hemp is a one-year, herbaceous plant and has good adaptability. It is suitable
for the warm climatic zone and subtropic climate. Cannabis, which is resistant to light frost, is
damaged at temperatures lower than -5 ° C. It needs a development period of at least five months
for seed production and four months for fiber production. For the Black Sea Region, sowing
should be done in the second half of April and in the interior areas in late March-early April. It
can be grown in areas that are moist, such as the Black Sea coastline, without much need for
water, and in irrigated areas with irrigated agriculture. (Gizlenci vd, 2019) Apart from irrigation
in the cannabis plant during the growing period, the pooling system is also made different from
other plant species. In this way, hemp stalks are kept in pools filled with water especially in
order to obtain fiber. Since there is a large amount of water required in cannabis irrigation and
pooling systems, it is very important to use systems that use the water that decreases every day
in the most economical way. It is tried to provide optimum features up to harvest in all crop
production. In cannabis plant growing, many features such as irrigation and pooling are best
applied and harvesting is started. However, not all of the plants grown are immediately available
to the market and consumption. The need to hold for a certain period of time puts the necessity
of storage. Since the cannabis plant is among the fiber plants, it is very important to follow the
moisture value especially after harvest. Unless the humidity value that should be kept in the
range of 10-12% is provided, all the labor and processes done before harvest are wasted.
(Baydar, 2012). In hemp storage without proper conditions, yield and quality loss, but in some
cases, the possibilities of using the plant are completely eliminated. In this regard, in addition
to irrigation and pooling, storage conditions should be created in which suitable conditions are

provided from hemp cultivation.
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2. PROGRESS

In this study, research has been carried out on irrigation, pooling and storage parameters within
the scope of national and international literature on cannabis plants, which have many benefits
such as drug and fiber production and tend to increase in our country. Within the scope of the
research, optimum conditions related to irrigation, pooling and storage parameters, which are
important in cannabis cultivation, have been determined and as a result of not meeting these
conditions, it has been determined that there may be yield and quality losses. It has been
concluded that cannabis cultivation can be carried out in larger regions with irrigation, pooling
and storage systems, and that production in different regions of our country can be increased.
2.1. Irnigation 1n Hemp

The yield increases when irrigation is done 1-2 times in arid periods, especially in seed
production. Since the ones grown for fiber are already rainy regions, there is not much need for
irrigation there. Irrigation is not required, except for rare years when precipitation is low; But
in in-seed production, irrigation is done once or twice. In this way, there is a 30-40% increase
in yield. Irrigation should be stopped 3 weeks before the harvest date. In addition, weed control
is the hoe to break the creamy layer on the soil surface after precipitation and irrigation.
(Kolsaric1,2019).

The irrigation system to be built is preferred as a modern pressurized irrigation system that
saves water. Sprinkler or drip irrigation systems can be used depending on the land structure
and water requirement.

2.2. Pooling Systems 1n Hemp

Harvesting hemp for fiber production is done just before the end of the flowering period, usually
in August. Harvested bowls are laid for drying. In order to obtain long fiber, care should be
taken that the plant stems are parallel. Drying is completed when the water content in the bins
drops below 15%. After this process, pooling process is applied. Hemp stalks, which are made
into bundles, are applied by placing hemp bundles in the isolated areas within the tea, stream
and water-filled parts so that they completely sink into the water. It can be used for this process
in concrete pools. The waiting time can vary from 10 days to 40 days depending on the
temperature of the water and micro-organism activity. (Kolsarici, 2019).

Docking is the process of removing the outer shell, which is a mechanical process, as it ends.
The purpose of this process is to separate the non-fiber shell and woody parts from the fibers

by turning them into small pieces. (Toprakei, 2019)
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Figure.2.1. Hemp stalks after docking

2.3. Storage Conditions in Hemp

The stems obtained are maintained for a certain period after all the necessary conditions until
harvesting are met. When the necessary storage conditions of the stems that are not used
immediately and which have to be stored are not met, hemp quality loss is experienced and in
some cases, the possibility of obtaining fiber may be eliminated. The moisture content of hemp
stalks to be stored should not be more than 10%. However, it is observed that storage was made
in closed areas such as barracks, sheds, barns and storage conditions were not met.
(Andre,2016) The hemp to be stored has a number of features that must be monitored in modern
warehouses with sensors. Moisture rate should be kept between 10-12%, it should not be
exceeded. Hemp with 10% moisture can be stored in bulk up to 6 meters. However, when the
humidity is 13.5%, the pile heights are 1 m. should be dropped below. The difference between
hemp temperature and storage temperature should not be more than 20c. The relative humidity
of the in-store air should be kept in the range of 30-50%. Harmful microorganism activities are
accelerated with the storage humidity above 65% and can cause hemp degradation. It is

generally desired that the storage temperature should not be lowered below 5C (Baydar,2012).

3.CONCLUSION

Hemp is a fiber and medicine plant that has been cultivated in recent years and has the potential
to provide many new products and benefits. Increasing the benefits that can be obtained from
hemp is possible by providing suitable growing conditions. With the optimum storage
conditions to be achieved after appropriate growing conditions, positive efforts until harvest
will not be wasted, and it will be possible to obtain the desired amount of hemp at any time. In

order to meet these conditions, it is very important to make use of pressurized irrigation systems
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|n the regions that require irrigation, and also in ponding systems that will save water for tih’ei f
pooling system. With the systems to be made in this way, it will be possible to grow hemp in
our regions with low rainfall. In the research, the conditions that should be provided for growing
cannabis with high yield and in different regions of our country were determined. In order to
avoid post-harvest quality and product losses, it is concluded that access to the desired product
can be facilitated if optimum conditions are provided in hemp storage. In order to increase the
production related to hemp, the use of modern facilities and modern breeding techniques come
to the fore. Increasing training activities and supports in this regard is of great importance for
the increase of cannabis breeding.
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ESTIMATION OF (ACTUAL) 305 DAYS MILK YIELD USING DIFFERENT

LACTATION MILK YIELD PREDICTION METHODS AND PARTIAL MILK
YIELD IN HOLSTEIN CATTLE

Yasin ALTAY
Eskisehir Osmangazi University, Faculty of Agriculture, Department of Animal Science, Eskisehir

ABSTRACT

This study was carried out by using the lactation milk yield records of 72 Holstein cattle from
a private enterprise with an automatic milking system in Konya. This research aimed to estimate
the actual milk yield with the help of different lactation milk yield methods and partial milk
yields. Cattle were in different lactation during the study and therefore this effect was analyzed
after standardization. The lactation period of Holstein cattle at the enterprise was determined as
298,070 + 1,220 days, daily average milk yield was 24,274 + 0,509 liters and actual milk yield
was 7223,132 + 146,293 liters. Actual milk yields estimated from Holland, VVogel, Sweden and
partial lactation milk records (30, 60, 90, 120, 150, 180, 210 and 240 days) were between
7052,188 + 152,537 liters and 7222,979 + 135,716 liters. The difference between all lactation
milk yield estimation methods and partial milk yield estimates was found statistically
insignificant (P <0.05) in terms of actual milk yield estimation. The severity of the linear
relationship between true milk yield and Holland, Vogel and Swedish methods was determined
as 0.934, 0.935 and 0.937, respectively (P <0.01). Partial milk yield estimates were found to be
very high (0.892-0.998), and statistically significant (P <0.001). It was also determined that
there is a functional relationship between lactation milk yield prediction methods (P <0.001).
As a result, it has been determined that all estimation methods and partial milk yield estimates
can be used to estimate actual milk yield. The 30th daily partial milk yield estimates can be
preferred as the milk yield estimate explains 79.23% of the actual milk yield in terms of ease
of application.

Keywords: Linear regression, Holstein, Milk yield, Partial lactation, Estimation

1. INTRODUCTION

Milk, as a protein-rich food source, indicates the development levels of countries in the world
in terms of consumption amount. The amount of milk production in our country is 22.120.716
million tons and the total number of milked animals is 30.560.238 (Tuik, 2018). The cattle
obtained milk production is 90.58% and the average milk yield of cattle in Turkey is 3161 kg,
while it is 7845 kg in developed countries(Sahin ve Ulutag, 2010). Decreasing this difference

in the easiest way is possible by collecting the milk production data in a healthy way, and by
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(56hdﬁcting appropriate breeding studies that will increase the potential of the animals. In ordéf
to perform an efficient animal breeding, it is necessary to measure the examined properties
easily in little cost and labor or to determine other properties that are thought to have an effect
on the properties (Dilizglines, 1976; Keskin ve Boztepe, 2011). Due to the long inter-
generational period in dairy cattle breeding, results cannot be obtained in a shorter time than
direct selection breeding (A¢ikgdz ve ark., 2006). For this reason, early properties should be
related with milk yield to make an indirect selection in dairy cattle. The rapid development of
technology is positively reflected in the livestock sector. The computerized herd tracking
systems and milking robots in modern dairy cattle establishmentsare enables the records to be
kept in a healthy way. It takes approximately 10-11 months to determine the lactation milk yield
of a dairy cattle. However, when partial milk yields are used as an indirect characteristic, it is
possible to estimate the lactation milk yield. Additionally, 305-day milk yield estimation of
animals can be made by checking monthly or 15-days of milk yield. This concerned Atil (1999)
and Acikgoz et al. (2006), part of the famous Holstein cattle milk production is made of 305-
day lactation milk yield prediction. The aim of this study is to estimate the 305-days milk yield
in early period using partial lactation milk yields and lactation milk yield estimation methods.
Thus, , it will be possible to perform a selection without waiting for animals to complete the
lactation in a selection for milk yield and this will significantly increase the efficiency of
selection.

2. MATERIAL and METHOD

This study was carried out by using the lactation milk yield records of 72 Holstein cattle from
a private enterprise with an automatic milking system in Konya. Animals with different
lactation orders were standardized and included in the analysis.

In the study, 3 different milk yield estimation methods were used, namely Holland, VVogel and
Sweden. According to 305 day milk yield based on milk yield prediction methods was

calculated as follows.

Holland Method;
ELMY = LP * DAMY
LP=n*Cr-(Cr/2-A)
DAMY = Tcyi/n

Vogel Method;
ELMY = Tcyi * Cr or clearly,
ELMY = (cyl+ cy2+ kv3+...... + cyi) * Cr
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Sweden Method,;

TLMY =Tcyi*Cr—(Cr/2-A) *cyl

Here;

n; number of controls

Cr; control range (If it is done once every 15 days, 15.2 is taken, and if it is done once a month,
30.4 is used)

A,; time between birth and first control..

cyi ; i. control milk yield,

Tcyi ; total control milk yield (cyl+ cy2+ cy3+...... + cyi),

ELMY:  estimated lactation milk yield,

LP; lactation period,

DAMY ;daily average milk yield,

TLMY: total lactation milk yield.

Estimation of the 305 days actual milk yield and partial total milk yield was done using a simple
linear regression analysis. In the regression analysis, partial milk yields of different times were
taken as independent variables, while 305 days of actual milk yields were taken as dependent
variables. It was obtained with the help of Pearson correlation coefficient in determining
whether there is a relationship between milk yield estimation methods and 305-day real milk
yields. Also, the differences among milk yield estimation methods, partial lactation milk yield
estimates and actual lactation milk yield were checked with the help of one-way ANOVA. In
order to determine the effect of application issues on the examined characteristic, SPSS 18.0
(SPPS Inc, Chicago, IL, USA) statistical package program was used in terms of the
characteristics mentioned.

3. RESULTS and DISCUSSION

Lactation milk yields of Holstein cattle in the study are (LMY 7223,132+146,293 liters, daily
average milk yields (DAMY) are 24,274+0,5009 liters and lactation period (LP) are 298,07+1,22
days. Some descriptive statistics about partial total lactation milk yields were given in the Table
1.
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Table 1. Some Descriptive Statistics of Partial Total Lactation Milk Yields

Controls Days Minimum Maximum Mean+SE Std.Dev
30 MY 439,500 1319,100 808,418+23,875 202,590
60 MY 856,200 2749,300 1717,764+47,535 403,349
90 MY 1621,500 3967,800 2581,933+65,805 558,372
120 MY 2076,500 5026,000 3400,951+81,287 689,746
150 MY 2582,400 6061,100 4177,646+95,511 810,438
180 MY 3073,500 6991,800 4914,142+108,660 922,013
210 MY 3560,100 7902,400 5601,210+120,926 1026,088
240 MY 4037,200 8673,000 6237,854+131,869 1118,947
TLMY 4978,106 9923,638 7223,132+146,293 1241,339

In thepartial lactation milk yield, milk yield was increased together with the control period but the
change relative to the average (variance) was reduced as mentioned in the Table 1. LMY, lactation milk
yield estimation methods and some descriptive statistics and partial analysis of partial milk yield were

given in the Table 2.

Table 2. Some Descriptive Statistics and Variance Analysis Results of LMY, (HM), (VM), (SM) and
305 Daily Milk Yield Estimations

Milk Yield Estimation Methods Minimum Maximum Mean+SE Std.Dev
Holland 4686,306 10497,520 7052,188+152,5372 1294,323
Vogel 4730,240 10567,040 7110,666+153,615% 1303,47
Sweden 4756,080 10716,640 7205,497+155,783% 1321,861
30 MY 5207,428 10013,562 7223,196+130,4562 1106,952
60 MY 4821,229 10097,299 7222,408+132,481? 1124,134 50
90 MY 5242,182 10081,191 7222,979+135,7162 1151,587
120 MY 4969,542 9987,231 7222,699+138,2862 1173,395
150 MY 4891,919 9975,692 7223,2124139,579% 1184,374
180 MY 4831,784 9922,047 7222,961+141,161? 1197,787
210 MY 4815,850 9938,461 7223,747+142,656% 1210,476
240 MY 4818,641 9883,253 7222,856+144,0672 1222,449
TLMY 4978,106 9923,638 7223,132+146,293% 1241,339
(3P>0.05)

The difference between all estimation methods and actual lactation milk yield averages was
found as statistically insignificant (P> 0.05). In other words, actual lactation milk yield could
be estimated with all estimation methods. At this stage, it is necessary to know the specification
coefficients to determine the best partial lactation milk yield estimates. In Table 3, partial total
lactation regression equations and determination coefficients are given in the estimation of 305-

day milk yields.
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Table 3. Partial Lactation Regression Equations and Determination Coefficients According to the
Estimation of 305-Day Dairy Yields

Controls . . Determ_in_ation
Da Regression Equations Coefficient VIF P Value
i (RY)
30 MY 305MY=2806+5,464*30MY % 79,23 1,000 0,000
60 MY 305MY=2435+2,787*60MY % 81,77 1,000 0,000
90 MY 305MY=1898+2,0624*90MY % 85,87 1,000 0,000
120 MY 305MY=1437+1,7012*120MY % 89,20 1,000 0,000
150 MY 305MY=1118+1,4614*150MY % 90,90 1,000 0,000
180 MY 305MY=839+1,2991*180MY % 93,00 1,000 0,000
210 MY 305MY=616+1,1797*210MY % 95,01 1,000 0,000
240 MY 305MY=408+1,0925*240MY % 96,94 1,000 0,000

(305MY: 305 Daily Milk Yield, P<0.01)

305-Day Actual Milk Yields and Predictions
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——120MY e 150MY e=—180MY 210MY 240MY TLMY

Figure 1. Graphical Display of Total Lactation Milk Yield, Holland, VVogel, Sweden Methods, 30-60-90-120-150-
180-210 and 240 Days Partial Milk Yield Estimations

Graphical representation of total lactation milk yield, Holland, Vogel, Sweden methods, 30-60-90-120-
150-180-210 and 240 days partial milk yield estimations are presented in Figure 1. Estimation equations
between partial milk yields and 305-day lactation milk yields on different days are presented in Table
3. It was observed that the determination coefficients of the regression equations increase as the partial
milk yield days increase. The first 30 days of total milk yield was able to explain 79.23% of the 305
days of total lactation milk yield. In some researches, the determination coefficient above 70% in the
regression estimation obtained using biological material is considered as a successful estimate. This
percentage amount is quite high to estimate 305-day lactation milk yield and was found statistically
significant (P <0.01). Pearson correlation coefficients among 305-day milk yields, 305-day actual milk
yield and lactation milk yield methods were estimated by using some milk yield characteristics and

partial lactation records were given in Table 4.
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Table 4. Some Properties and Milk Yield Using Partial lactation Records Estimated Daily Milk Yields
305, 305 actual daily milk yield, milk yield Estimated Milk Yield Estimation Method with Pearson
Correlations Between Coefficients

LP DAM | Hollan | Vogel | Swede | 30MY | 60MY | 90MY | 120M | 150M | 180M | 210M | 240M

Y d n Y Y Y Y Y

DAM |
- 2,279
Holla | 0,197 | 0,861
nd **x
Vogel | 0,193 | 0,863 | 1,000

**x **x
Swede | 0,187 | 0,866 | 1,000 | 1,000
n **x **x **x
30 5 0,904 | 0,789 | 0,791 | 0,797
MY 0,232 *%* *%* *%* *%
60 5 0,920 | 0,796 | 0,798 | 0,804 [ 0,983
MY 0,244 ** *%* *%* *%* *%
90 0938 | 0823 [ 0,825 [ 0,830 [ 0974 | 0994

MY (-) 227 *% *% *% *k *% *%

120 - 0951 | 0848 | 0,849 | 0,854 | 0,963 | 0,981 | 0,995

150 - 0,957 | 0861 | 0,862 | 0,866 | 0,952 | 0,971 | 0,988 | 0,998

180 - 0966 | 0872 | 0,874 | 0,877 | 0,939 | 0960 | 0,979 | 0,991 | 0,997

210 - 0974 | 0885 | 0,887 | 0,890 | 0,929 | 0,949 | 0,970 | 0,985 | 0,992 | 0,998

MY 0,177 **k **k **k **k **k **% **% **% **% *%

240 - 0,980 | 0900 | 0,901 | 0,904 | 0919 | 0938 | 0,959 | 0,975 | 0,984 | 0,992 | 0,998

MY 0’163 **k **k **k **k **k **k *k **% **k *% *%

305 0982 | 0934 | 093 | 0937 | 0892 |0906 |0928 | 0945 | 0954 | 0965 | 0975 | 0,985

MY 0.094 *k *k *k *k *k *k *k *k *k *k *k *k
’

(*P<0.05; **P<0.01;***P<0.001)

Although the relationship between LP and DAMY, 30MY and 60MY is weak in Table 4, it was
found statistically significant (P <0.05). One of the most important and conspicuous points is
that the linear relationship between lactation milk yield calculation methods is functional (P
<0.01). Actual milk yield (305MY) and 240 days milk yield had the highest relationship
(0.985). Generally, the relationship between all estimation methods (305MY) showed that there
was a strong linear relationship between them by taking values greater than 0.890. The lactation
milk yield values determined in the study was similar with the literature(Bakir ve Cetin, 2003;
Ozgakir ve Bakir, 2003; Duru, S., ve Tuncel, E. 2004; Sehar ve Ozbeyaz, 2005; Tekerli ve
Giindogan, 2005; Keskin I., ve Boztepe S., 2011). While the lactation period corresponds to
some values reported in the (Kumlu ve ark., 1991; Bakir ve Cetin, 2003; Ozgakir ve Bakir,
2003; Duru, S., ve Tuncel, E. 2004; Keskin ve ark., 2009; Sahin, A., ve Ulutas, Z. 2010; Keskin
I., ve Boztepe S., 2011), it does not overlap with the others (Soysal ve Ozder, 1989; Kumlu ve
Akman, 1999; Pelister ve ark., 2000a; Pelister ve ark., 2000b; Yaylak, 2003 Sehar ve Ozbeyaz,
2005).

305-day milk yields estimated using different daily partial lactation records and lactation milk
yield estimates calculated using monthly control days have been reported to be higher than the

values reported for 305-day milk yield in the literature (Atil, 1999; Pelister ve ark., 2000a;
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Pelister ve ark., 2000b; Unalan ve Cebeci, 2004; Bilgi¢ ve Alig, 2005). However, the findings

of the current study support that lactation milk yield estimates calculated using monthly control
days are lower than the values reported for 305-day milk yield in the literature (Yaylak, 2003;
Tiirky1lmaz ve ark., 2005). The main reason why the findings determined for this enterprise do
not coincide with some literature is thought to be due to the different environmental conditions
of the animals in the other study. When the 305-day milk yields of the study estimated using
different daily partial lactation records were investigated, it was seen that the 30-day partial
milk yield was sufficient for estimation (Brutta & Pandev, 1989; Keskin I., And Boztepe S.,
2011), It has been reported in the literature that 30 days of partial milk yield should not be
sufficient in its estimation (Kaygisiz ve Bakir, 1994; Soysal & Kii¢iik, 1994; Yanar, 1996; Atil,
1999; A¢ikg0z et al., 2006).

4. CONCLUSION and SUGGESTIONS

First 30 days of lactation milk yield due to the lack of a statistically significant difference
between the 305-day milk yields estimated by using different daily partial lactation records and
the actual milk yields and lactation milk methods and the estimated milk yield and the linear
relationship between them was high and statistically significant. It can be stated from the
records that the milk yield of 305 days can be easily determined. In the selection of breeder, the
cost and workforce to be made are prevented by using as an early selection criterion. In this
way, more profit can be provided for my milk production by increasing the efficiency of

selection.
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AQUACULTURE AS EMERGING INDUSTRY IN SUISTANABLE DEVELOPMENT |

IN SUNDERBAN

Anupma KUMARI
Research scholar Magadh University, Bodh Gaya

ABSTRACT

The Sundarban is an UNESCO declared world heritage site, situated at the southern fringes on
the West Bengal state of India. Aquaculture plays a vital role in the socio-economic
development of the communities living in the Sunderban eco-region. Present study
encompasses the prevailing aquaculture practices and socioeconomic profile of the fish farmers
of Indian Sundarban based on a multi-layered cross-sectional questionnaire based survey.
The majority of fish farmers have medium sized families (60%) and the aquaculture operations
are dominated by male workers (98%). The fish farmers belonged to low Income group (69%)
and their annual income lies within 785.75 US$. Majority of the respondent practices traditional
type farming (74%) and polyculture is prevalent. Freshwater aquaculture of Sundarban is
dominated by Indian Major Carps (IMCs) in combination with other exotic varieties. Composite
fish culture is popular throughout the Sundarban and most preferred stocking combination is
carps with tilapia (Oreochromis spp.) followed by IMCs with medium and minor carps. Of
Sundarban fish farmers, 19% do not give any kind of supplementary feed. The survey revealed
that the government, educational institutions and NGOs are unsuccessful to develop sustainable
aquaculture practice and methods in Sundarban. The state of West Bengal is the second largest
fish producer in India (after Andhra Pradesh) and is dominated by production from the South
and North 24 Parganas district. Total fish Production of the state was 1.6 million tons in 2000-
2001 which was increased to tune up the production of 1.5 million tons in 2013-2014 from an
approximately 5.45 lakh ha area. Aquaculture is a rapidly growing food producing sector in the
world. Even though capture fishery represented 58% of total fish production in 2012, it has
remained relatively stable throughout the last three decades. The source of significant growth
in the global production of fish since the late 1980s has been culture fishery (aquaculture) with
an average annual growth rate of 8.8%21. The production from world food fish aquaculture more
than doubled from 32.4 million tons in 2000 to 66.6 million tons in 2012 with an average annual
growth rate of 6.2 % in the period 2000-2012 1. India is the second largest fish producer in the
world after China and in 2012 India produced 3.8 million tons farmed food fish from the inland
sector 1. In India, national average annual consumption of fish and fish products is 2.85 kg
capita-1 in 2010 which accounts for 2.2% of total protein consumption

Fishery in Sunderban is the most important and major source of livelihood in the people living

there.
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The forestsof Sunderban is located at the situated at the southern fringes on the West Bengal

state of India. There are a number of famous tourist spots in the city. Most of the fishermen in
the city are from and they use the boats to get their catches from the sea Fishery in sunder ban
offers all kinds of fishing activity. There are various types of fishes that are available in the sea.
Thus the fishermen have to do some kind of research and study about the fish species so that
they can choose the appropriate method of catching them and bring them to the city to sell them
to the people. Thus it becomes very important for the people to find out the right way of catching
their fishes and get them sold in the market.

INTRODUCTION

Aquaculture is a quickly developing food delivering segment in the world. Despite the fact that
catch fishery spoke to 58% of all out fish creation in 2012, it has remained moderately stable
all through the most recent three decades. The wellspring of huge development in the worldwide
creation of fish since the late 1980s has been culture fishery (aquaculture) with a normal yearly
development pace of 8.8%1. The creation from world food fish aquaculture dramatically
increased from 32.4 million tons in 2000 to 66.6 million tons in 2012 with an normal yearly
development pace of 6.2 % in the period 2000-2012 1. India is the second biggest fish maker
on the planet after China also, in 2012 India delivered 3.8 million tons cultivated food fish from
the inland part 1. In India, national normal yearly utilization of fish and fish items is 2.85 kg
capita-1 out of 2010 which accounts for 2.2% of all out protein utilization 1. Consistent
declining assets, vitality emergency and significant expense of angling have prompted an
expanded acknowledgment of agquaculture as a feasible and practical other option to catch
fisheries in India 2-4. Inland creation of India has expanded from 5.7 million tons in 2000-2001
to 6.2 million tons in 2013-2014. Out of the all out inland creation, almost 70% comes from
aquaculture 5. The province of West Bengal is the second biggest fish maker in India (after
Andhra Pradesh) and is commanded by creation from the South and North 24 Parganas locale.
All out fish creation of the state was 1.6 million tons in 2000-2001 which was expanded to
adjust the creation of 1.5 million tons in 2013-2014 from an around 5.45 lakh ha territory 5. In
the inland division of India, about 30% of fish creation originates from the state West Bengal.
The inland aquaculture creation of West Bengal expanded from 0.88 million tons in 2000-2001
to 1.39 million tons in 2013-2014 5. The Sundarban Biosphere Reserve (SBR) (organizes lat.
21°402N long. 88°032E to lat. 22°402N long. 89°072E) is an UNESCO pronounced world
legacy site, lies on the southern edges in the West Bengal, India, where the Gangetic plain meets

the Straight of Bengal.
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Ifs 9,630 km2 zone is spread over South 24 Parganas furthermore, southern pieces of the |

abutting North 24 Parganas, the two southernmost regions of West Bengal.

The delta contains 102 low-lying islands, of which 48 islands are involved by human occupying
5,363 km2 region. Waterway Hoogly, the westernmost estuary of the Sundarban, is the first
deltaic branch of stream Ganga. 134 Journal of Food, Agriculture and Environment, VVol.14 (2),
April 2016 Stream Raimangal structures the eastern limit of the SBR. The northern restriction
of the Sundarban is characterized by the Dampier—Hodges line, a nonexistent line dependent
on a review directed during 1829— 1832 6. Directly, the settled parts of the SBR are situated in
13 of the 36 squares in South 24 Parganas and on 6 of 22 squares of North 24 Parganas,
establishing a sum of 19 squares, alluded as the 'Sundarban squares'. The freshwater streams
from the standard streams and the flowing entrance from the ocean bring about a slope of
saltiness that shifts both spatially and transiently inside the Biosphere Reserve. When all is said
in done, the saltiness is higher closer the coast and the water is almost new on the inland side
constraint of the Sundarban where the water is about new 7. The islands of Sundarban are
encircled by exceptionally old man-made dikes which make conceivable the presence of
freshwater bodies inside the land masses therefore makes farming and freshwater aquaculture
reasonable inside this area. Fisheries and aquaculture is a basic part of employment of the
occupants of Sundarban and fundamentally adds to the areas' creation. Aside from
brackishwater aquaculture, freshwater aquaculture is expanding step by step and making sure
about equal economy and employment in Sundarban eco-area. During 2010-2011, South and
North 24 Parganas areas created 0.17 and 0.16 million tons angles, individually, from the inland
segment of which about 40% creation originated from Sundarban squares 8. Every one of the
19 squares of the Sundarban area have progressively impecunious family units in examination
with the comparing midpoints for India and rest of West Bengal, and the level of BPL (Below
Poverty Line)a family units ranges from 31% to 65% in these squares 9. Almost 80% of the
family units procure their living that include wasteful creation techniques in farming, angling,
and aquaculture in expansion with numerous stressors 9. Muruganandam et al. 10 referenced
that, it is essential to know the functional complexities and least useful information associated
with the cultivating to enkindle the reasonable creation of an area. So it is basic to grant
legitimate information on the premise of logical advances and accessible chances of fish
cultivating to the anglers and fish ranchers to accomplish manageability. Considering the
significance and capability of freshwater of Sundarban this correspondence gives data on
different experiences on the aquaculture rehearses, creation techniques, obliges alongside

financial profile of the fish ranchers of Sundarban.
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Méterials and Methods

Study territories and test size: The overview was directed in two network improvement squares
b of Indian Sundarban to be specific Basanti and Sagar, South 24 Parganas, West Bengal, India
(Fig. 1) where aquaculture is prevalently rehearsed. Basanti island (lat. 22°112213N and long.
88°402143E) is arranged in the eastern part of the Sundarban delta with waterway Bidya on its
east, stream Matla on the west, Sandeshkhali-1 hinder on its north and Sundarban Tiger Hold
in the south. The topographical region of the square is 286.03 km2. This square comprises of
13 gram panchayats ¢ and 65 possessed towns. Sagar island (lat. 21° to 21°53' N and long.
88°02' to 88°15' E) is the biggest deltaic square of Sundarban situated in the outrageous western
area of SBR. This island with a region of around 300 km2 is encircled by two waterways,
Hoogly and Muriganga. Both the waterways meet Bay of Bengal on either side of the Sagar
island and is completely withdrew from terrain. The square comprises of 9 gram panchayats
and 43 towns. The overview secured all out 451 fish cultivating family units disseminated more
than 20 gram panchayats (244 family units spread across 9 gram panchayats in Sagar square
and 207 family units spread across 11 gram panchayats in Basanti square). Advancement of
study survey: A cross-sectional multilayered meet based survey was purposively evolved
covering all water cultivating attributes for this study. The survey was intended to record data
in a norm position with shut inquiries at every possible opportunity and with alteration from
different literary works 11-13. Endeavors were made to make the language unambiguous, brief,
courteous and non-specialized quite far. Essentially the poll was set up in English and afterward
meant Bengali (neighborhood tongue) for successful consequences of the study and for better
comprehension of the neighborhood occupants of Sundarban. There was a pre-study meeting
when the poll was tried multiple times by meeting objective individuals to distinguish vague
and superfluous inquiries as depicted by Khan and Lilley 13. The study poll comprised of four
significant classifications, for example (1) financial profile of ranchers, (ii) data on aquaculture,
(iii) lake and wellbeing the executives practices and (iv) issues and need issues. aBelow Poverty
Line is a financial benchmark and neediness edge utilized by the legislature of India to
demonstrate monetary drawback and to distinguish people and family units needing
government help and help. b The Community advancement square is a provincial zone divided
for organization and advancement in India. A people group improvement square covers a few
gram panchayats, neighborhood regulatory unit at the town level. cA gram panchayat is simply
the foundation of a neighborhood government association in India of the Panchayati raj

framework at the town or humble community level, and has chosen head called Sarpanch or
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Figure 1. Guide of Indian Sundarban demonstrating study regions.

1 and 2 meant as Basanti and Sagar square, individually. Diary of Food, Agriculture and
Environment, Vol.14 (2), April 2016 135 Database readiness and investigation: Data base
programming was explicitly created in-house for examination utilizing Microsoft Access TM
2007. The above database programming was utilized for section what's more, stockpiling of
studied database. The examinations of whole information were done through Microsoft Excel
TM 2007 subsequent to checking the wrong information. Different inductions were attracted
relating to pertinent parts of aquaculture rehearses through the assistance of the programming.

The examination was led during 2013-2014.
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Variable Description Value (%) Variable Description Value (%
(N =451) (N=451)

Caste General 40.58 Educational  Illiterate 1.76

SC 34.59 qualification  Primary 12.20

ST 3.55 8" standard 37.69

OBC 776 10" standard 19.96

Muslim 13.53 12" standard 11.31
Gender Male 97.56 Graduate 9.76

Female 244 Post-graduate 1.33
Household <4 members 27.05 Source of Aquaculture with agriculture 87.58
size 5-8 members 60.31 income Aquaculture with animal husbandry ~ 25.28

>8 members 12.64 Aquaculture with fishing 4.21
Annual < Rs. 50,000 68.74 Aquaculture with Service 3.55
income Rs. 50,000-100,000 23.95 Aquaculture with business 17.96

> Rs. 100000 7.32 Farm size* < 0.5 Bigha 12.86
Knowledge Govt. training 1.77 >(0.5to0 1.0 Bigha 28.82
source NGO training 2.00 >1.0to 3.0 Bigha 44.79

From other farmers 20.40 >3.0to 5.0 Bigha 7.98

Daily experience 89.80 > 5.0 Bigha 5.54

From mass media 7.32

Results and Discussion

Financial profile, information source and homestead property: In view of rank stratificationd
the neighborhood fish ranchers of Sundarban are characterized in four classes prevalently the
general position (41%) trailed by booked standings (SC) with a portion of 35% of all out fish
ranchers' populace and other two classes viz., other in reverse classes (OBC) and booked clans
(ST). Among the respondents, 14% ranchers have a place with Muslim classification (Table
1). Most of fish ranchers have medium estimated families including of 5-8 relatives (60%). The
aquaculture activities are commanded by male laborers (98%) in Sundarban and their yearly
pay lies between Rs. 50,000 (INR) (785.75 US$) (69%). As the fish cultivating is a deep rooted
practice in West Bengal, a considerable lot of the ranchers obtained the homesteads from their
precursors and the greatest rancher picks up aquaculture information from their day by day
cultivating experience (90%) as opposed to trainings from government and NGOs (2%). The
study results uncovered that the administration, Instructive. . As the fish cultivating is a well
established practice in West Bengal, a significant number of the ranchers gained the homesteads
from their predecessors and the greatest rancher picks up aquaculture information from their
day by day cultivating experience (90%) instead of trainings from government and NGOs (2%).
The overview results uncovered that the administration, instructive establishments and NGOs
are fruitless to create reasonable aquaculture practice and strategies in Sundarban. The results
likewise mirrored the absence of co-appointment and correspondence between government
augmentation officials and fish ranchers to execute the logical progressions in aquaculture; and
these patterns was notice in India just as in other Asian nations also12, 14. As in Table 1, larger
part of ranchers had an instruction up to eighth norm (38%) and 10% graduated people were
occupied with aquaculture, notwithstanding, contribution of post-graduates were unimportant
(2%).
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Das et al. 15 saw that instruction and preparing assumed a significant job in reception of

improved aquaculture advancements. The outcome uncovered that other than aquaculture, the
fish ranchers of the Sundarban squares were likewise included incompletely with agribusiness,
creature farming, angling, business, administration and so on as extra wellspring of pay. This
pattern is very average in Bangladesh . Of fish ranchers, 88% practices aquaculture coordinated
with agribusiness with a vegetables or manor on the dykes of the lake. Angling is an occasional
control of 4% aquaculture ranchers of Sundarban. Normal farmholdings of lion's share of fish
ranchers of Sundarban (45%) are 0.1-0.4 ha. Just 6% of ranchers hold all out lake region more
than 0.8 ha. As indicated by World Bank 9, despite the fact that about the whole populace of
the Indian Sundarban relies upon horticulture, the lion's share of ranches are named "little" and
"minimal,” with ordinary landholdings of under 1 ha for each family. As per this report, the
greater part of all family units of Sundarban had their own property (55.5%); the holding size
was among 0.01 and 0.20 ha. This is fundamentally littler than the normal landholding size of
1.16 ha in India.

Cultivating types, nursery and develop out tasks: As appeared in Table 2, about portion of
Sundarban ranchers culture both finfish and shellfish (49%) and 47% of ranchers only culture
finfish. In the squares of Indian Sundarban delta, greater part of ranchers rehearses conventional
sort cultivating (74%) trailed by adjusted broad cultivating practice (23%). Not many ranchers
(3%) practice semiintensive aquaculture as far as extremely high stocking thickness with
outside taking care of. The overview result uncovered that greater part of the aquaculture
ranches are lasting sorts (71%) and are filled through downpour water (69%). Albeit a small
amount of ranchers relies upon ground water alongside downpour water, other than these, ranch
lakes get most extreme unscreened and incompletely screened overflow from rural fields
commanded by paddy and vegetable yields. As it were 5% of ranchers do brackishwater culture
in the fringe territories yet freshwater aquaculture is transcendent (73%) inside the islands of
Sundarban. As uncovered in Table 2, scarcely any ranchers are rehearsing The rank framework
in India is an arrangement of social definition. Reservation in India is the way toward setting
aside a specific level of favorable circumstances for individuals from verifiably in reverse and
under-spoke to networks (characterized fundamentally by rank and clan). Reservation is
represented by protected laws, legal laws, and nearby guidelines and guidelines. Booked Castes
(SC), Scheduled Tribes (ST) and Other In reverse Classes (OBC) are the essential recipients of
the booking approaches under the Constitution. monoculture of shrimp in Sundarban squares
however fish polyculture is pervasive (87%) and with an incorporation fundamentally with

agriculture and duck raising (8%).
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It was seen that greater part of West Bengal ranchers wandered into coordinated cultivating

without knowing the genuine advantage 14. The greater part of the aquaculture ranches of
Sundarban are deficient with regards to channel outlet framework. In the Sundarban squares,
larger part of the ranchers utilized lake water for numerous reasons like water system, washing
and other family unit purposes other than aquaculture (41%). As the majority of the ranchers
working little scope aquaculture, gangs around five develop out lakes and have in any event
one major lake (99%). The after effects of the overview showed that a large portion of the
ranchers do not practice nursery raising independently (86%) and utilize the growout lakes for
developing produce/fry size fish to table size. Nonetheless, 27% of ranchers have in excess of
two nursery lakes which are utilized to stock fish seeds at high densities for raising them to
broil and fingerling and moved to develop out lakes. Lake arrangement and seed loading: To
guarantee legitimate lake condition and maintainable creation, fish ranchers of Indian
Sundarban are rehearsing lake arrangement process by the methods of liming, dewatering, base
soil expulsion, de-weeding, annihilation of predators, manuring and so on. As appeared in Table
3, lion's share of fish ranchers work on liming (87%) trailed by dewatering previously loading
(52%), manuring through cow compost (29%), de-weeding (18%) and expulsion of base
flotsam and jetsam (21%). Just 3% of ranchers do not follow any kind of lake arrangement
strategy. It is notable that, appropriate amount of lime is for the most part applied to settle pH
and corrosive base buffering limit, increment accessible phosphorus, quicken decay of natural
issue in lake soil; improve lake water quality through at least one compound procedures and
control fish parasites or event of sicknesses 17. Deficiency information on significance of
essential creation, microscopic fishes, oceanic biological systems and highlights of monetary
fish creation, fish ranchers don't have any significant bearing required amount of lime and
manures to build lake efficiency and fish creation in the area. Notwithstanding, inordinate
utilization of lime, composts and different synthetics may influence water quality, tiny fishes,
angles and at last fish creation unfavorably . In West Bengal freshwater aquaculture framework,
fish seed showcase furthermore, operators assume an indispensable job in selling the seeds.
Countless the ranchers of Sundarban purchased fish seeds from incubation center through the
operators. Greatest rancher supplied incubation facility raised seed (87%) as opposed to loading
of normal seeds (2%). Ranchers of Sundarban are utilized to stock regular (wild) seeds for the
most part of Macrobrachium rosenbergii, Penaeus monodon and few brackishwater fish. As it
were a not very many part of ranchers stocks both incubation center and wild seeds. Assortment
of wild shrimp seed is a consuming issue in the both Indian furthermore, Bangladesh Sundarban
as expressed by different specialists already 19-22, what is alluded to as "by-get," the

inadvertent disposing of huge quantities of adolescent finfish, shellfish, and other oceanic

63

www.ispecongres.org ISPEC 12-14 June 2020 — Ankara, Turkey


http://www.ispecongres.org/

IV:INFERNATIONAL CONFERENCE ON-AGRICULTURE;,
ANIMAL SCIENCE-AND RURAL DEVELOPMENT

species. The overexploitation of shrimp fry harshly limits the accessible measure of grown-up

shrimp 23 and hampers the common uprightness of riverine biological system. Be that as it
may, the present review information mirrors that now daily the mindfulness and discernment
of fish ranchers of Sundarban about unfriendly impacts of wild seed assortment have expanded.
This is most likely because of mass and aggregate mindfulness approach made by government
and NGOs against wild shrimp seed reap. An enormous segment of ranchers of Sundarban
squares lean towards continued stocking (70%) in culture framework. Abraham et al. expressed
that the one of a kind trait of West Bengal freshwater fish culture framework is the rehashed
loading of fish seeds (81%) in culture frameworks. Because of the high request of adolescent
fish in West Bengal, ranchers gather such size bunches occasionally and renew the gathered
stock with new fish seeds to keep up the necessary stocking thickness. Single stocking fish
seeds is additionally a typical marvel of Sundarban and the current review uncovered that
almost 30% of ranchers like mono stocking which is kept up all through the way of life term.
Ranchers of Sundarban for the most part start aquaculture by loading fingerlings (67%), despite
the fact that loading of fry (41%), hatchlings (6%) and blended kind of seeds (14%) are
additionally normal. Comparative sort of loading rehearses is additionally seen in Andhra
Pradesh14. If there should arise an occurrence of shrimp and prawn, ranchers want to supply of

adolescent stages (41%) rather than post larval stage (PL) (17%).

Most extreme ranchers like to stock fingerlings up to 3000/bigha (2.25 fish m-2 ) (40%) where
as 32% ranchers used to stock fingerlings at low stocking thickness, up to 1000/bigha (0.75-1
fish m-2 ). As appeared in Table 3, ranchers of Sundarban typically stock prawn/ shrimp in
polyculture framework at low stocking thickness. A perfect fish loading thickness would be
0.5-2.5 fish m-2 in lakes for carp cultivating, contingent upon size of seedlings 10. The
inclination of ranchers for higher stocking thickness is by all accounts an around the world issue
and predominant in West Bengal and different conditions of India where aquaculture is in
significantly propelled state . Loading in higher thickness would prompt higher mortality, poor
development rate, creation of littler table size fishes and at last lower yield also, benefit 10.
During the review time frame one basic thing is taken note that a wide range of ranchers in
Sundarban don't adjust fish seed before loading just as they don't clean the seed . Loading of

seeds without acclimatization were too seen in different conditions of India 10.
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Variable Description Value (%) Variable Description Value (%)

(N=451) (N=451)
Fish type Finfish 46.56 Water type Freshwater 72,51
Shellfish 6.43 Brackishwater 5.32
Both 49.00 Both 217
Farming type  Traditional 73,61 Cultivation type Monoculture 4.88
Modified Extensive 2328 Polyculture 86.92
Semi-intensive 310 Iniegrated 8.20
Pond type Seasonal 2882 Inlet-outlet Present 46.12
Perennial 7051 Absent 53.88
Source of Rain water 69.40 Use of pond water ~ Irrigation only 6.87
water Creek 0.89 other than Household and [rrigation ~ 5.99
Rain water along with 2395 aquaculture Household and bathing 2350
eround water
Number of Nil 86.03 All purpose 41.46
nursery ponds .3 2127 Number of grow- <35 98.89
>3 111 out ponds >3 288

Table 2 farming types and grow outs

Variable Description Value (%) | Variable Description Value (%)
(N=451) (N=451)
Pond preparation Dewatering 5188 Source of seeds Haichery 87.14
Bottom sediment removal 21.06 Natural 244
De-weeding 18.18 Both 10.42
Eradication 8.87 Stocking Single 29.93
Liming 8736 Multiple 70,07 65
Manuring 29.05 Type of fish seed Hatchling 5.76
No preparation 355 Fry 40.80
Type of prawn seed PL 16.85 Fingerling 66.74
Juvenile 40.58 Mixed 14.25
Seed acclimatization No 83.81 Seed disinfection No 89.58
*Fish seed (pcs) Hatchling 50,000-100,000 2.00 *Prawn seed (pcs)  Upto 500 12.86
stocking rate/Bigha > 100,000 111 stocking rate/Bigha ~ 501-1000 9.31
Fry 5,000-10,000 443 1001-3000 1220
10,000-50,000 2.00 3001-5000 421
Fingerling up to 1000 31.93 5001-10,000 n
1001-3000 40.35 10,001-30,000  3.99
3001-5000 15.30 30,001-40,000  0.67

*1 Bigha = 1333 m®; 10,000 m*= 1 hectare (ha)

Table -3-- pond management

Refined species, loading mix and advantageous taking care of: It is apparent from Table 4
that freshwater aquaculture of Sundarban is ruled by Indian significant carps (IMCs) in blend
with other colorful assortments. Labeo rohita, catla what's more, Cirrhinus mrigala are most
favored culturable species followed by outlandish carps like Hypophthalmychthys molitrix,
Ctenopharyngodon idella, Cyprinus carpio, Barbonymus gonionotus and so forth. Same
strategies were polished all over West Bengal, stock Oreochromis mossambicus and O.

niloticus because of quicker development rate. Brackishwater species like Lates calcarifer,
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Chelon parsia, Mugil cephalus, Mystus gulio and Penaeus monodon are additionally supplied |

in freshwater aquaculture arrangement of Sundarban. Not many fish species like Cyprinus
carpio and self-enrolling indigenous fish species like Amblypharyngodon mola, Puntius
conchonius, Puntius sophore, Pethia ticto, Clarias batrachus, Heteropneustes fossilis, Channa
punctata, Channa striata, Anabas testudineus and so forth were presented normally and breed
naturally in culture lakes and renew after collect for not many a long time except if deliberately
pulverized. Nonetheless, culture of these angles has not spread broadly in Sundarban however
these fishes are bringing significant expense in local markets 25. In Bangladesh part of
Sundarban, a few fishes are generally refined and are well perceived for occupation, rustic turn
of events and healthful security .Loading blend of aquaculture species is one of the most
significant rules for better yield and reflects versatile limit of the ranchers. Albeit composite
fish culture is famous all through the Sundarban, most favored stocking blend are carps with
tilapia (Oreochromis spp.) trailed by IMCs with medium what's more, minor carps (Table 4).
Small portion of ranchers favors carps with M. rosenbergii mix (3%). Scarcely any ranchers
(6%) want to stock carp in blend with brackishwater species. The creation strategies for
freshwater aquaculture in Sundarban can be named as "semi improved, low-input carp
polyculture™ as seen in other Asian nations 16. As appeared in Table 4, 19% of fish ranchers of
Sundarban don't give any sort of valuable feed. Those ranchers' like to follow the 'legends’ for
higher stocking thickness of fish seedlings and the conviction is "angles develop themselves"
without outside feeds. Among the remainder of respondents, 41% of ranchers supported rice
grain and oil cake as feed stuff and 29% of ranchers utilize business feed accessible in nearby
market for keeping up consistent development of fishes. Albeit common food adds to the
nourishment of the refined fish 30, the exogenous flexibly of counterfeit food is fundamental
for providing supplements, which might be insufficient in common food. In any case, utilization
of counterfeit feed influences water quality more than some other administration factors. Taking
care of fish at 2-5% of the body weight is suggested dependent on common efficiency of
fishpond 31. Table 4 portrays that 27% of ranchers give feed once in seven days though 22%
of ranchers feed their fishes every day. Plate taking care of isn't well known in freshwater
conventional aquaculture framework in Sundarban. Larger part of the ranchers (67%) embrace
broadcasting taking care of strategy though about 6% of ranchers follow pack taking care of
strategy. The sack taking care of procedure is a one of a kind strategy for taking care of carps
and likely it has originated from Andhra Pradesh. In this technique, void polythene sacks are
for the most part cut to hold almost 15-20 kg feed. At the lower part of these packs, 2-3 lines of
holes are made 32. The feed blends are set into these sacks and suspended from bamboo shafts

raised in different areas of the lake.
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Through this taking care of technique, the ranchers had the option to evade feed wastage just

as know the quantum of feed devoured by fish . A significant perception of the review is that a
few ranchers of Sundarban utilize business poultry feed for angles. Wellbeing and water quality
administration, gathering and separately, are liberated from any sorts of sickness episode. Those
ranchers who are confronting ailment issues, the regular finfish ailments are epizootic ulcerative
condition (EUS) episode (19%), blade and tail decay (12%) and lack of healthy sustenance
(10%). Fish sickness in carp ranches has been accounted for in 31% of the broad homesteads
and 24% of the semi-serious ranches at Bangladesh . The most widely recognized sickness issue
in freshwater fish in Bangladesh is EUS as detailed by Mazid and Banu .Yearly misfortunes of
US$ 1.0 million because of malady initiated mortality what's more, disabled development were
accounted for in carp culture in Andhra Pradesh, India 35-36. It was accounted for that 73% of
the way of life lakes in West Bengal were sickness influenced; most lakes lost 30-40% of their
stock 35-36. As indicated by the respondents, the significant ilinesses of shrimp and prawns are
dark injury on shell and tail (17%), darkening of gill (9%), parasite outgrowth on shell (7%)
and white spot infection (9%). In the two cases, ailments happened in different blends. Shrimp
illnesses are injurious, since they can cause misfortunes from low (interminable) levels up to
intense (100%) mortalities37. Despite the fact that commonness of WSSV is low in Sundarban,
episodes due to WSSV can be forestalled by disposing of potential vectors and screening of
admission water. The polymerase chain response (PCR) used to screen for contaminated PL is
an approach to diminish the danger of WSSV 38. At the point when the fish ranchers were
gotten some information about occasional and developing pattern of illness event, the most
extreme reactions of ranchers show that there is no particular example of illness event; be that
as it may, the vast majority of the ailments episode happened in winter seasons just as during

center of the harvest which is in concurrence with the past examinations .
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Variable  Description Value (%) | Variable Description Value (%)
(N=451) (N=451)

Species  Carlacatla §7.80 Stocking combination #IMC + exotic carps 13.53

cultured ~ Labeo rohita §9.58 #IMC + medium and minor carps~ 26.39
Cirrhinus mrigala 3876 #IMC + other exotic variefies 1131
Labeo bata 3304 #Carps + Tilapia 3147
Labeo calbasu 288 #Carps + Scampi 310
Chitala chitala 1.35 #IMC + brackishwater fishes 6.43
*Hypophthalmychthys molitrix  30.11 #Brackishwater fishes + chitol 0.4
*Ctenopharyngodon idella nn Supplementary feeding ~ Not done 19.29
*Hypophthalmichthys nobilis 1.1 Type of fish feed Rice bran and ol cake 41.02
*Cyprinus carpio 16.19 Farm made 9.76
*Barbomymus gonionotus 39.02 Commercial 249
*Pangassius spp. 238 Feeding frequency/week  Daily 017
*Pyzacentrus nattereri 16.19 Once 26.61
*Oreochromis spp. 1552 Twice 18.63
Lates calcarifer 132 Thrice 134
Chelon parsia 710 Four times 510
Mugil cephalus 1.35 Nature of feeding Broadcasting 66.74
Mystus gulio 171 Tray feeding 0.44
Macrobrachium rosenbergii 12,64 Bag feeding 34
Pengeus monadon 40

Table 4-- stocked combination of fishes

A various number of treatment strategies were accounted for during review, be that as it may,
liming (37%) is the most well known treatment against malady flare-up followed by water trade
(4%). About 1% of ranchers use mix of synthetic concoctions and anti-infection agents as
indicated by the suggestion of compound providers. Be that as it may, as of late some dynamic
ranchers use potassium permanganate, copper sulfate, alum, methylene blue, aquaclean and
other business brands, in spite of the fact that there is next to no proof of recuperation from
sicknesses after utilization of those synthetic concoctions. Among the prophylactic measures,
some of the time liming is the best strategy as announced by certain ranchers. Complete
depleting of lake water, lake base drying, expulsion of base mud and liming during lake
readiness were found to bring about low malady dangers in some aquaculture cultivates in
Bangladesh 13. The illnesses didn't appear to cause calamitous misfortunes, most ranchers of
Sundarban revealing that solitary a couple of animal varieties kicked the bucket. From Focus
Group Conversation (FGD) it is clear that most of ranchers learned the treatment techniques
from different ranchers and nearby synthetic providers. Nonetheless, NGOs and government
expansion administrations are less every now and again counseled with respect to ailment
conclusion. These marvels in Bangladesh were additionally basic .It is apparent from the study
that ranchers are less mindful about estimating water pH and saltiness during aquaculture

activities. About 42% and 61% of ranchers don't gauge water pH and saltiness, separately.
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Afnong the checked homesteads, 28% of ranches had good pH run (7.5-8.5). In Sundarban,

11% of aquaculture ranches are acidic in nature (pH < 7.5). Of the freshwater aquaculture
ranches, 30% arranged inside the islands of Sundarban have marginally saline water having
around 5 ppt saltiness.

In Sundarban, the ranchers are liked to reap angles every now and again and more than once on
account of the high market interest for the propelled fingerlings and adolescent fish. Around
half of ranchers incline toward numerous gathering consistently. Be that as it may, the
endurance rates during collecting process lies for the most part in the scope of <60-80% most
likely because of high stocking thickness and non-appropriation of logical administration
rehearses 14. About 81% of the Sundarban ranchers sold their aquaculture produce legitimately
in open nearby sale advertise; though about 6% of the ranchers exchange the fish from their
own ranches. Just 4% of ranchers sell their reaped fish through neighborhood go-between. In
West Bengal, ranchers sell their produce either legitimately to shoppers or vagrant merchants
who buy fish from makers and sell in the nearby market to extreme customers. It is obvious that

immediate offering to shoppers by makers brings an extra pay of Rs. 2.53 kg-1 of fish40.

Issues and imperatives: There are various issues and challenges in freshwater aquaculture in
Sundarban. Among them, saline water immersion through penetrate of lake dykes and
overtopping (68%), illness episodes (61%), typhoons and tempest floods because of
environmental change (53%), low quality of fish seeds (52%), absence of augmentation
administrations and specialized information (49%), social issues like burglary (46%) and
harming (23%) and unpredictable natures of precipitation (44%) are significant issues (Fig. 2).
Other than these, ranchers' concernment additionally incorporates ill-advised money related
help also, absence of adequate credit offices, poor market cost and quality of feeds and so on
which has contradictory effect on the advancement of freshwater aquaculture. Numerous zones
of Sundarban delta are powerless against saline water immersion and exposed to natural risk
during outrageous climate occasions like tornados what's more, storm floods 41. Earthen dikes
enveloping the Sundarban islands keep the brackishwater away from the island also, makes
freshwater agribusiness conceivable inside the islands. Saline water immersion because of
penetrate of waterway dike, ocean level ascent and resulting disintegration combined with visit
outrageous climate occasions which influence freshwater fish culture inside the island of
Sundarban which is fundamentally freshwater biological system 42. Abraham et al. 14

expressed that immersion because of flood is profoundly positioned issue in West Bengal.
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Because of overwhelming showers during July to September, a huge piece of the West Bengal

freshwater fish ranches get immersed, at last loosing dominant part of the stock 14. Dry season
because of inconsistent conduct of precipitation is at some point revealed from Sundarban.

Farmers incline toward different collecting consistently. In any case, the endurance rates during
collecting process lies generally in the scope of <60-80% presumably because of high stocking
thickness and non-reception of logical administration rehearses 14. About 81% of the
Sundarban ranchers sold their aquaculture produce legitimately in open nearby sale advertise;
while about 6% of the ranchers exchange the fish from their own ranches. Just 4% of ranchers
sell their gathered fish through neighborhood middle person. In West Bengal, ranchers sell their
produce either legitimately to customers or vagrant brokers who buy fish from makers and sell
in the neighborhood market to extreme purchasers. It is apparent that immediate offering to
customers by makers brings an extra salary of Rs. 2.53 kg-1 of fish40. Issues and requirements:
There are various issues and challenges in freshwater aquaculture in Sundarban. Among them,
saline water immersion through break of lake dykes and overtopping (68%), infection episodes
(61%), twisters and tempest floods because of environmental change (53%), low quality of fish
seeds (52%), absence of expansion administrations and specialized information (49%), social
issues like robbery (46%) and harming (23%) and unpredictable natures of precipitation (44%)
are significant issues (Fig. 2). Other than these, ranchers' concernment additionally incorporates
ill-advised budgetary help also, absence of adequate credit offices, poor market cost and quality
of feeds and so on which has contradictory effect on the advancement of freshwater aquaculture.
Numerous territories of Sundarban delta are defenseless against saline water immersion and
exposed to ecological risk during extraordinary climate occasions like violent winds what's
more, storm floods 41. Earthen dikes enveloping the Sundarban islands keep the brackishwater
away from the island furthermore, makes freshwater horticulture conceivable inside the islands.
Saline water immersion because of break of waterway dike, ocean level ascent and resulting
disintegration combined with visit outrageous climate occasions which influence freshwater
fish culture inside the island of Sundarban which is essentially freshwater environment 42.
Abraham et al. 14 expressed that immersion because of flood is exceptionally positioned issue
in West Bengal. Because of substantial showers during July to September, a huge piece of the
West Bengal freshwater fish ranches get immersed, at last loosing dominant part of the stock
14. Dry spell because of inconsistent conduct of precipitation is at some point detailed from
Sundarban. Ailment episodes are not kidding restricting components to aquaculture creation in
West Bengal 35 and other Asian countries12. In the midst of a few possibilities aquaculture
area is confronting numerous difficulties like constrained accessibility of sources of info, for

example, fish seeds 43 and takes care of 44 in required amount at crucial occasions and non-
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selection of suggested rehearses. Absence of innovative information for logical fish cultivating,

absence of institutional help what's more, specialized skill and social issues were accounted for

as normal issues in aquaculture part of India .

CONCLUSION

The Indian Sundarban district has a huge potential for freshwater aquaculture improvement in
the midst of a few limitations. Improvement of freshwater aquaculture in Sundarban is focused
on carp cultivating. It is rehearsed for the most part in terrace lakes. Aquaculture is likewise
done in enormous lakes (either possessed by people or scarcely any families), land-forming
lakes (for the most part unearthed for horticultural water system reason) and low-lying
immersed paddy fields. Reception of present day and logical advances will improve the fish
creation and meet the vocation needs of the area. Over reliance of aquaculture on explicit
species ought to be kept away from and accentuation ought to be given on species enhancement.
Expansion of high worth species ought to likewise be analyzed. Linkage between the fisheries
yield and powerful promoting and preparing framework has been powerless in Sundarban area
which should be fortified for better come back to the ranchers. Potential moves in flowing
examples and saltiness systems will have suggestions for brackishwater aquaculture winning in
this locale. To confront these difficulties aquaculture of Sundarban should be bolstered by the
proper legitimate and institutional systems just as dynamic collaboration of different partners.
A solid specialized, money related and augmentation administrations from government
associations what's more, investigate establishments are desperately required for supportable
improvement of aquaculture in Sundarban delta. The Indian Sundarban locale has a monstrous
potential for freshwater aquaculture advancement in the midst of a few imperatives.
Advancement of freshwater aquaculture in Sundarban is focused on carp cultivating. It is drilled
generally in lawn lakes. Aquaculture is additionally done in large lakes (either possessed by
people or barely any families), land-forming lakes (basically unearthed for farming water
system reason) and low-lying immersed paddy fields. Appropriation of present day and logical

advancements will improve
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TURKIYE’NIN FAKLI BOLGELERINDEN TOPLANAN GELENEKSEL
GIDALARIN LAKTIK ASIT PROFILLERININ 16S rRNA GEN DiZi ANALIiZi iLE
BELIRLENMESIi VE ELDE EDILEN iZOLATLARIN STARTER KULTUR
OLARAK KULLANIM OLANAKLARININ ARASTIRILMASI

. ) Dr. Ogr. Uyesi Cigdem YAMANER
Isparta Uygulamali Bilimler Universitesi, Ziraat Fakiiltesi, Tarimsal Biyoteknoloji Bolimu

OZET

Tiirkiye’de fermente siit Urtinleri starter kiiltiirleri liyofilize kiiltiir olarak ithal edilmektedir.
Ayrica 7 farkli cografi bolgede yasayan halkimizin her birinin damak tadma hitap edecek
ozelliklere sahip bir {iriin elde edilememektedir. Bu calisma ¢ok genis ve dnemli bir bakteri
popiilasyonuna sahip olan iilkemiz mikroflorasmi taniyarak, iiriin bazinda farkli 7 cografi
bolgede yasayan halkimizin damak tadina hitap edecek Ozelliklere sahip iyi lezzet ve aroma
olusturan starter kiiltiir kombinasyonunun hazirlanmasi amaciyla planlanmistir. Starter kiiltiir
izolasyonu amaci ile Cankiri, Malatya, Kahramanmaras ile Aydmn’in koylerine gidilerek
dogrudan iireticiden tarhana, siit, yogurt ve tereyagi 6rnekleri toplanmstir. 9 tarhana, 12 siit, 12
yogut ve 12 tereyagi Ornegi ile cahsilmustir. Orneklerden izole edilen izolatlarm Gram
reaksiyonlari, morfolojileri, katalaz ve oksidaz reaksiyonlar1 farkli sicakliklarda (+10 °C ve +
45°C) iireyebilme 6zellikleri, siitten piht1 olusturma yetenekleri, diasetil {iretim kapasiteleri ve
glukozdan gaz olusturabilme yetenekleri belirlenmistir. Ayrica gentamisin, tetrasiklin,
ampisilin, teikoplanin ve tobramisin gibi farkli antibiyotiklere duyarhliklari, bakteriosin
iiretebilme yetenekleri, asidifikasyon kapasiteleri ve laktik asit Uretimleri tespit edilmistir.
Biyokimyasal testler sonucunda en iyi 6zelliklere sahip izolatlar 16S rRNA dizi analizi ile tir
diizeyinde tanilanmistir. Bu calisma sonrasinda 450 adet izolat elde edilmis, bu izolatlarin
icerisinden gram (+), katalaz ve oksidaz (-) olanlar1 se¢ilmistir. Bu se¢im sonrasinda 175
bakterinin laktik asit bakterisi oldugu tespit edilmistir. Elde edilen laktik asit bakterilerinin stok
kiiltiirleri hazirlanarak +4 °C ve -80 °C’de depolanmustir. izolatlarm biyokimyasal dzellikleri
incelendiginde 175 izolattan 150 tanesi glukozdan gaz olusturmazken, 25 tanesinin gaz
olusturdugu goriilmektedir. 110 izolat farkli derecelerde diasetil iiretebilirken 65 izolatin
diasetil tiretemedigi tespit edilmistir. Bu izolatlar ayn1 zamanda 45 °C’de tlireyebilmekte ve siitte
piht1 olusturabilmektedirler. Izolatlar tobramisin ve teikoplanin antibiyotiklerine yiiksek
derecelerde direng (%97, %76, sirasi ile) gosterirken tetrasikline direng gosteren tespit
edilmemistir. izolatlardan %74°ii gentamisine duyarli iken %10’u yar1 duyarli ve %16’smin
ise direngli oldugu tespitedilmistir. Izolatlarin %95°i ampisiline duyarli iken sadece %5’inin
diren¢li oldugu goriilmiistiir. Tiim izolatlar her {i¢ karbonhidrati (glukoz, sukroz, laktoz)

kullanabiliyorken, bakteriosin iiretebilme yetenekleri izolatlar arasinda degisiklik
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gostermektedir. izolatlara ait bakteriosin {iretim zon caplarinm 0-18 mm arasinda degistigi

gorilmiistiir. 93 adet izolatin 16S rRNA gen dizi analizi gergeklestirilmistir. Gen bankasinda
yapilan blast analizlerinde izolatlarin %96-99’lik benzerlik oraniyla; Staphylococcus
thermophylus, Lactobacillus buncheri, Lactobacillus Plantarum, Enterococcus feaceum,
Enterococous durans, Enterococous lactis, Enterococcus hirae ve Lactobacillus delbrueckii
subsp. bulgaricus tirleri olduklar: tespit edilmistir. Elde edilen izolatlarin, biyokimyasal ve
molekiiler 6zelliklerine bakildiginda iilkemizde iiretilen pek ¢ok siit {irlinii i¢in Starter Kultir

olabilecek kapasitede olduklar1 goriilmektedir.

Anahtar Kelimeler: Tarhana, Tereyagi, Laktik asit bakterisi, 16S rRNA, Starter kiiltiir

THE IDENTIFICATION OF LACTIC ACID PROFILE OF TRADITIONAL
FOODS FROM COLLECTED DIFFERENT AREA OF TURKEY BY 16S rRNA
GENE SEQUENCE ANALYSIS AND THE INVESTIGATION OF POSSIBLE USE AS
A STARTER CULTURE OF THE ISOLATES OBTAINED

ABSTRACT

Starter cultures for fermented milk products in Turkey are imported as lyophilised cultures. In
addition, a product with features that appeal to the taste of each of our people living in 7
different geographical regions has not been able to obtained up to now. This study has been
planned to recognize the microflora of our country, which has a very large and important
bacterial population, and to prepare a starter culture combination that will able to create good
flavour and aroma that will appeal to the taste of our people living in 7 different geographical
regions. For the purpose of Starter culture isolation, the villages of Cankiri, Malatya,
Kahramanmaras and Aydin cities were visited and tarhana, milk, yogurt and butter samples
were collected directly from the producer. It was studied with 9 tarhana, 12 milk, 12 yogurt and
12 butter samples. Gram reactions, morphologies, catalase and oxidase reactions, the ability to
growing at different temperatures (+10 °C and + 45°C), ability to form clot from milk, diacetyl
production capacities and the ability to generate gas from glucose were determined. In addition,
their sensitivity to different antibiotics such as gentamicin, tetracycline, ampicillin, teicoplanin
and tobramycin, their ability to produce bacteriocin, their acidification capacities and lactic acid
production was determined. As a result of biochemical tests, isolates with the best features were
identified at the species level by 16S rRNA sequence analysis. After this study, 450 isolates
were obtained and among these isolates, gram (+), catalase and oxidase (-) ones were selected.
After this selection, 175 isolates were determined to be lactic acid bacteria. The stock cultures

of the obtained lactic acid bacteria were prepared and stored at +4 °C and -80 °C.
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\Nhen the biochemical properties of the isolates were examined, the isolates did not produciei
gas from glucose except for 25 of them. While 115 isolates can produce diacetyl in different
amount, it was determined that 65 isolates cannot produce diacetyl. All isolates were also able
to grow at 45 ° C and form clots in milk. The isolates also showed high resistance to tobramycin
and teicoplanin antibiotics (97%, 76%, respectively), while no resistance to tetracycline was
detected. While 74% of the isolates was sensitive to gentamicin, 10% was semi-sensitive and
16% was resistant. While 95% of the isolates were sensitive to ampicillin, only 5% were
determined to be resistant. While all isolates were able to use all three carbohydrates (glucose,
sucrose, and lactose), they showed the ability to produce bacteriocin. The bacteriocin
production zone diameters of the isolates differed between 0-18 mm. 16S rRNAgene sequence
analysis of 93 isolates was performed. In the blast analysis carried out in the gene bank, it was
determined that the isolates with 96-99% similarity rate were Staphylococcus thermophylus,
Lactobacillus buncheri, Lactobacillus Plantarum, Enterococcus feaceum, Enterococous
durans, Enterococous lactis, Enterococcus hirae, and Lactobacillus delbrueckii subsp.
bulgaricus. When the biochemical and molecular properties of the obtained isolates are
evaluated, it is seen that they are in a capacity to be starter culture for many dairy products

produced in our country.

Keywords: Tarhana, Butter, Lactic acid bacteria, 16S rRNA, Starter culture

1. GIRIS

Siitiin ¢esitli laktik asit bakterileri tarafindan fermentasyonu sonucu fermente siit iiriinleri
olugmaktadir. Olusan bu tiriinler fermentasyonu gergeklestiren mikroorganizma ¢esidine gore
farkli kivam ve aramoya sahiptir (Tamime, 1980; Atamer ve ark., 1987). Yogurt, fermente st
iirlinleri igerisinde en ¢ok bilinen ve tiiketilen iirlindiir. Geleneksel beslenme aliskanliklarimizin
onemli bir parcasmni olusturmaktadir. Ana yemegin bir parcast olarak, tath olarak yemek
sonrasinda ya da gazl iceceklere alternatif olarak seyreltilmis formda ayran olarak
tiikketilmektedir (Ozer, 2006). Tiirkiye’de toplam siit iiretimi 22.120.716 ton civarmdadir
(Ulusal siit konseyi, 2018). Hayvan varlig1 ve laktasyon verimindeki artisa paralel olarak her
gecen yil siit iiretim miktar1 da artmaktadir. TUIK 2018 verilerine gére Tiirkiye’de iiretilen
yogurt miktar1t 1.190.000 ton civarindadir. Genel olarak yogurt, tereyagi, peynir gibi siit
driinlerinin kendilerine 6zgii yapilar1 ile begenilen tat ve aromalarinin olusmalarmi saglamak
amaciyla kullanilan, istenen o6zelliklere sahip ve agilikli olarak laktik asit bakterilerinden
olusan saf mikroorganizma kiiltiirlerine saf kultlr veya starter kiltir denilmektedir. Yogurt

ve peynir Uretiminin baglangicinin 6000 yil 6ncesine dayandigi bilinse de, bilingli starter
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kﬁiléﬁlm1 19. Yiizyilin sonlarinda baslatilmigtir. Fermente siit {iriinlerinin ﬁretiminaiei
endiistriyel boyutta iiretilmis starter kullanimimnin gegmisi yaklasik 100 yildir. 1675 yilinda
Hollandali Leeuwenhoek tarafindan ilk bakterinin bulunmasina ragmen bakteriyoloji bilimi 19.
yiizyillin ortalarina kadar halen gelismemistir. Pasteur (Paris) ve sonra da Orla-Jensen
(Kopenhag) tarafindan yapilan detayli ¢aligmalar siit iiriinleri mikrobiyolojisinin gelismesinde
temel olusturmustur. Boylelikle, siit tlriinleri starter kiiltiir endiistrisi olusmustur. Bugiin
proteolitik aktiviteye sahip, laktik asit iiretebilen, aroma olusturma giiciin sahip olan
bakterilerden secilmis starter kiiltiirler fermente siit iirlinleri endiistrisinde yaygmn bir sekilde
kullanilmaktadir. Tlk ticari kiiltiir Chr. Hansen Laboratuvari’nda (Danimarka) 19. yiizyil
bitmeden 6nce hazirlanarak Ingiltere Siit Uriinleri Enstitiisii’'nde (British Dairy Institute,
Aylesbury) ve Somerset Peynir Okulu’nda (Somerset Cheese School) denenmistir. Somerset
Peynir Okulu’ndan Lloyd, bazi kiiltiirlerin iyi peynir yapiminda zararl oldugunun ve bunun da
zaten siitte dogal olarak bulunan yiiksek sayidaki laktik asit bakterilerinden olabileceginin
kanisina varmustir. Marschall (USA) 19. yilizy1l biterken kiiltiirleri piyasaya siirmeye
baslamistir. Bu ilk ticari kiiltiirler, bilinmeyen kompozisyonlara sahip suslardan olusan, ¢ig
sitten elde edilen karisim kiiltiirlerdir. Karisim kiiltlirlerinin piyasaya siirtildiigii yillarda
kiiltiirler, peynir ve krema tireticilerine kurutulmus ve sivi formda verilmistir (Oguz ve Andic.,

2019).

Atatiirk Orman ¢iftligi’'nde 1957 yilinda Tiirkiye'de ilk modern siit fabrikasi kurulmustur. 1963
yilinda Tiirkiye'de siit endiistrisinin gelismesini saglamak amaciyla Tarim Bakanligi’na bagli
ve sermayesinin tamami devlet tarafindan karsilanarak Tiirkiye Sit Endustrisi Kurumu (SEK)
kurulmustur. 1968 yilinda Istanbul, izmir ve Adana'da ilk fabrikalar1 faaliyete ge¢mistir. 1970'li
yillarda ise 6zel sektdriin biiylik modern tesisleri devreye girmistir. 1970'li yillarda kurulan
modern tesislerde saf kiltur kullanilmaya baglanmistir. Bu saf kiiltiirler Danimarka ve
Almanya'dan 6nce sivi, daha sonra liyofilize kiiltiirler ithal edilmistir. 1970’ 1i yillardan sonra
Tiirkiye’de starter kiiltiir calismalar1 da yapilmaya baslanmistir. Etlik Veteriner Arastirma ve
Kontrol Enstitlisii, Ankara ve Ege Universitesi Ziraat Fakiiltelerinde starter Kiiltir ile ilgili
arastrmalar yapmistir (Oguz ve Andig., 2019). Bu ¢aligmalar sonucunda gercek anlamda bir
starter kiiltiir iiretimi yapilamamugtir. 2016 yilinda ise Konya Gida ve Tarim Universitesinde
yogurt starteri gelistimeye yonelik ¢alismalar baslatilmstir. i1k yerli starter yogurt yapiminda

kullanilmaya baglanmaistir.
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ﬁikemiz cok genis ve onemli bir bakteri popiilasyonuna sahiptir. Ulkemizin sahip olduga
bu mikrofloray1 tanimak ve korumak cok onemlidir. Bu ¢alismada iilkemizin sahip
oldugu mikrobiyal gen kaynaklarimi kullanarak iiriin bazinda farkh 7 cografi bolgede
yasayan halkimizin damak tadina hitap edecek o6zelliklere sahip, en iyi lezzet ve aroma

olusturan starter kiiltliir kombinasyonu olusturulmaya ¢aligilmistir.
2. MATERYAL VE METOT

2.1 MATERYAL

Laktik asit bakterilerinin izolasyonu icin; Cankir’’dan ev Olgeginde tretilip tiiketilen yas
tarhana, Malatya yoresinde hazirlanan ve un yerine dovme igeren gbce tarhanasi,
Kahramanmarag’tan tarhana cipsi, Aydin ilgelerinde tarhana otu, siizme yogurt ve un katilarak
hazirlanan eksi tarhana kullanildi. Bunun yani sira Aydin’ ilgelerinden siit, yayik tereyagi ve
geleneksel ev yapimi yogurt drnekleri de toplanarak soguk zincirde laboratuvara getirildi ve

bakteri izolasyonunda kullanildi.
2.2 LAKTIiK ASIT BAKTERILERININ iZOLASYONU

Bakteri izolasyonu i¢in kullanilacak geleneksel fermente tiriinler (tarhana, yayik tereyagi ve
geleneksel yogurt) ornekleri aseptik kosullar altinda 25 gram olarak tartildi, daha sonrasinda
ornekler iizerine 225 ml steril % 0,85’lik fizyolojik tuzlu su (FTS) ¢ozeltisi ilave edilerek
ornekler iyice homojenize edildiler. FTS kullanilarak 107° seyreltiye kadar diliisyon serisi
hazirlandi (Harrigan ve Mc Cance, 1966; Tunail vd., 2001). Lactobacillus spp. izolasyonu icin
MRS agar (Merck) lizerine ekimler yapilarak anerobik kosullar altinda 37 °C’de 48-72 saat
inkiibe edildiler. Enterococcus spp. izolasyonunda Kanamycin Esculin Agar (Merck) Uzerine
ekim yapilarak 37 °C’de 48-72 saat inkiibe edildiler. Lactococcus spp. ve Streptococcus spp.
icin M17(Merck) tizerine ekim yapilarak 37 °C’de 48-72 saat inkiibe edildiler.

Inkiibasyon siiresi sonrasinda petrilerdeki kolonilerden her biri bos, steril besiyerine aktarilarak

saf kiltirler hazirland.
2.3 GRAM BOYAMA

[zolatlar kat1 izolasyon besiyelerine yayma ekim yontemi ile ekilip, 37 °C’ta 24 saat inkiibe
edildiler. Inkiibasyon sonunda besiyeri yiizeyindeki tek kolonilerden birer tane steril 6ze
yardimi ile alinarak Gram boyama i¢in preparatlar hazirlandi. Mikroskopta mor renkli
bakteriler Gram pozitif, pembe-kirmizi renkli bakteriler ise Gram negatif olarak
degerlendirildiler (Tamer ve ark., 1989).
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2.4 OKSIDAZ TESTI
Agarda biiylitiilmiis bakterilerden bir 6ze alip kurutma kagidmnin tizerine aktarildilar. Kurutma
kagidindaki bakterilere taze hazirlanmis oksidaz ayiract ilave edilerek renk degisimi olup
olmadigi gozlemlendi. 20- 30 saniye iginde koyu mor renk olusumu pozitif sonu¢ olarak
degerlendirilirken, renksiz kalanlar negatif olarak kaydedildiler. Bu testte pozitif kontrol olarak
Pseudomonas aeruginosa, negatif kontrol olarak Escherichia coli (E. coli) kullanildi
(Alexander and Strete, 2001).

2.5 KATALAZ TESTI

izolatlarin 24 saatlik safkiiltiirlerine, %3’ liikk H2O, damlatilarak gaz ¢ikis1 gézlendi ve siddetine
bagli olarak (+) isareti ile degerlendirildi (Alexander and Strete, 2001).

2.6 10 °C ve 45 °C°’de UREME YETENEKLERININ BELIRLENMESI

Bu test i¢in aktif kiiltiirlerden steril s1iv1 besiyerine %1 oraninda inokiilasyon yapilarak 10 “C’de
ve 45 "C’de 48 saat inkiibasyona birakildilar ve bu siirenin sonunda olusan bulaniklik dikkate

almarak degerlendirme yapildi (Holt ve ark., 1994; Tunail ve ark., 2001).
2.7 GLUKOZDAN GAZ OLUSTURABILME YETENEGI

Izolatlarin glukozdan gaz olusturma yeteneklerini belirlemek icin %1 (w/v) oraninda glukoz
iceren MRS broth kullanildi. Durham tiipii iceren 5 ml lik brothlara steril 6ze ile bakteriler
inokiile edildiler ve uygun sicaklikta 24 saat iiremeye birakildilar. Ureme siiresi sonunda gaz

olusturup olusturmadiklar1 kontrol edildi [Alexander and Strete, 2001].
2.8 ANTIBIiYOTIKLERE DUYARLILIK TESTLERI

Izolatlarin gentamisin-neomisin, streptomisin, tetrasiklin, kloramfenikol, novabiosin gibi farkl:
antibiyotiklere duyarhliklar1 disk diflizyon metodu ile belirlendi [Alexander and Strete, 2001].
Izolatlarm MRS agarda 37 °C ve 24 saatlik inkiibasyonu sonrasinda antibiyotik diskleri
etrafinda olusan inhibisyon zon ¢aplar1 Olgiildi. Kullanilan antibiyotik disklerinin
antibakteriyel etkilerini test etmek Uzere kontrol mikroorganizmalar olarak E. coli ve

Pseudomonas aeruginosa soylarma ait degerler kullanildi.

2.9 IZOLATLARIN BAKTERiYOSIN URETEBILME YETENEKLERININ
BELIiRLENMESI

Izolatlarin bakteriosin aktivitesi Tagg (1971)’e gore belirlendi. Her bir izolat ayr1 ayr1 %10 kuru
maddeli skim milk besiyerine %1 (v/v) oraninda asilanarak 41°C’de 6nce 16 saat siire ile

aktiflestirildi. Sonra 24 saat gelistirilerek suslarin metabolit liretmeleri saglandi.
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Suslarin bakteriosin aktivitesi kuyucuk diflizyon testi ile Staphylococcus aureus ve E. coli ye
kars1 tespit edildi. 37°C’de 24 saat inkiibasyon sonunda, kuyucuklarin etrafinda olusan zonlarin

yar1 ¢aplar1 kumpas yardimu ile 6l¢tildii (Tagg ve McGiven, 1971).
2.10 iZOLATLARIN ASIDiFIKASYON KAPASITESI

Suglarin asit tiretim aktivitelerinin belirlenmesinde pH dl¢timii ve titrimetrik metotla % laktik
asit Olciimlerinden yararlanildi (Sarantinopoulos ve ark., 2001). Bu kapsamda, steril tiipler
icerisine konulan 10 mL UHT yagsiz slte 18 saatlik aktif kilturlerden 0.1 mL (v/v) ilave
edildikten sonra uygun sicakliklarda inkiibe edildiler. Inkiibasyonun 3, 6, 9 ve 24. saatlerinde

tiiplerden 2’ser mL 6rnek aseptik kosullarda alinarak asagidaki analizlere tabi tutuldular.
a. pH olgumi: pH o6lgiimlerinde dijital pH metre kullanild.

b. Laktik Asit Uretimi: Bu yontemde, 2 mL 6rnek alinarak iizerine 1-2 damla fenol fitalein
indikatort ilave edildikten sonra 0.1 N NaOH ile hafif pembe renge kadar titre edildiler.
Titrasyonda harcanan 0.1 N NaOH miktarma gore gerekli hesaplamalar yapilarak suslarm %

laktik asit degerleri hesaplandi. Hesaplamada asagidaki formiilden yararlanildi.

% L.A= VNaOH xNNaOH x FNaOH x90x10 -3x100/m

V: Harcanan NaOH miktar1 (ml)

m:Siit miktar1 (ml)

F: 0.1N NaOH cozeltisinin faktor(

N: NaOH Normalitesi

2.11 iZOLATLARIN DIiASETIiL URETIM DUZEYLERININ BELIRLENMESI

[zolatlarm diasetil iiretim diizeylerinin belirlenmesi amaciyla King (1948) tarafindan dnerilen
yontem kullanildi. Bu yonteme gore, 18 saatlik aktif kiiltiirlerden skim milk ortamma %1
oraninda inokiilasyonlar yapildi ve kiiltiirler uygun sicaklikta 24 saat siireyle inkiibasyona
birakildilar. Inkiibasyonun sonunda her bir érnekten 1> er mL hacimler eppendorf tiiplerine
alinarak tizerlerine 0.5 mL a-naftol ( %1) ve 0.5 mL KOH (% 16) ilave edilerek 30 °C’de 10
dakika stire ile bekletildiler. Bu siire sonunda tiipteki siv1 ylizeyinde kirmizi halka olusumuna
gore degerlendirme yapildi.

2.12 IZOLATLARIN PROTEOLITIK AKTIVITELERININ BELIRLENMES]
Proteolitik aktivitelerin belirlenmesi amaciyla izole edilen suslar Skim Milk besiyerinde
gelistirilecek ve ardindan proteinlerin hidrolizasyonu sonucu olusan iiriinler spektrofotometrik
olarak olcgulduler. Proteolitik aktivite tirosin ekivalenti olarak ifade edildi (Tunail ve ark.,
2001).
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2.13 VGENOMiK DNA IZOLASYONU VE 16S rDNA’NIN PCR ILE COGALTILMAéi -
Calisma kapsaminda se¢ilmis 93 izolatin genomik DNA izolasyonlar1 Genomik DNA
saflagtirma kiti (Genemark Bio Bacteria Genomic DNA Purification Kit) kullanilarak yapildi.
Genomik DNA izolasyonu igin Kit igerisinde detaylar1 verilmis protokol takip edildi.
Izolatlara ait tiim genomik DNA’ lar %0,8 (w/v)’ lik agaroz jelde 80-110 V’ ta yaklasik 1 saat
yiriitiildii ve uygun belirtegler (1 Kb, 100bp DNA Ladder) kullanilarak varliklari jel iizerinde
UV gorintileme sistemi kullanilarak  gozlenerek fotograflandi. Ek olarak UV
spektrofotometrede 260 nm Absorbansta genomik DNA’ larin miktarlar1 belirlendi. Genomik
DNA izolasyonundan emin olunduktan sonra 16S rDNA’ nin Termal Dongii Cihazi tarafindan
PCR ile eldesi ve ¢ogaltilmasi asamasina gegildi. Bu amagla hazirlanan reaksiyon karisimi;
PCR tamponu 1X, MgCl12 (25 mM) 3mM, kalip DNA (200 ng/ul) 0,5 pg, dNTP karisimi (10
mM) 200 uM, F ve R primer (10mM) 0,5 uM, Taq polimeraz (5u/pl) 1,25 u/ pl ile hazirlanacak
ve 50 ul’ ye steril ampul su ile tamamlandi.

Termal Dongii Cihazi Programi, 6n denatiirasyon 95 °C’ ta 5 dk, denatiirasyon 95 °C’ ta 1 dk,
baglanma 58 °C’ ta 1 dk, uzama 72 °C’ ta 1.5 dk, son uzama 72 °C’ ta 10 dk ve toplam 30 dongii
olarak gergeklestirildi.

16S rDNA’ nin ¢ogaltilabilmesi i¢in 27F YM (5 — AGAGTTTGATCCTGGCTCAGA - 3°) ve
1491R YM (5 —~ACGGCTACCTTGTTACGACTT - 3’) evrensel primerleri kullanild1.

Elde edilen PCR iiriinleri %0,8 (w/v) ’lik agaroz jelde yaklasik 45 dk 80-110 V’ ta yiiriitiildii.
Elde edilen PCR drlnleri mikrosantrifiij tiipleri i¢inde soguk zincirin bozulmamasma dikkat
edilerek RefGen Gen Arastirmalar1 ve Biyoteknoloji Sirketi’ ne gonderildi. Burada PCR
iirinlerinin saflastirilmasi, dizi analizi yapildi.

3. SONUC VE TARTISMA

Calisma kapsaminda planlanan 6rnekleri toplamak amaci ile Cankir1, Malatya, Kahramanmaras
ile Aydin’m koylerine gidildi ve dogrudan iireticiden tarhana, siit, yogurt ve tereyagi 6rnekleri
topland1. Orneklerin toplandig1 kdylerin isimleri ve 6rnek ¢esidi Ek 1°de yer almaktadhr.
Toplanan 6rneklerden laktik asit bakteri izolasyonu yapildi. Caligmalar sonrasinda 450 adet
izolat elde edildi. Bu izolatlarm icerisinden gram (+), katalaz ve oksidaz (-) olanlar1 se¢ildi. Bu
sec¢in sonrasinda 175 bakterinin laktik asit bakterisi oldugu tespit edildi. Elde edilen laktik asit
bakterilerinin stok kiiltiirleri hazirlanarak +4 °C ve -80 °C’de depolanda.

[zolatlarm Gram reaksiyonlari, morfolojileri, katalaz ve oksidaz reaksiyonlar1 farkli
sicakliklarda (+10 °C ve + 45°C) iireyebilme ozellikleri, siitten piht1 olusturma yetenekleri,
diasetil iiretim kapasiteleri ve glukozdan gaz olusturabilme yetenekleri belirlendi. izolatlarin
biyokimyasal 6zellikleri incelendiginde 175 izolattan 150 tanesi glukozdan gaz olusturmazken,

25 tanesinin gaz olusturdugu goriilmektedir.
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I;Iéféfofermentatif laktik asit bakterileri cok miktarda karbondioksit Gretmeleri nedeniyle starféf
kiiltiir olarak kullanildiklar1 tirtinde delikler olusmasina neden olmaktadir (Buckenhiiskes ve
ark., 1993). Ayrica bu bakteriler konsantre asetik asit {irettikleri i¢in {irlinde aci bir tat
olusturmaktadir.

Aroma bilesenlerini iireten bakteriler sitratin diasetile fermentasyonunundan sorumludurlar.
Olusan diasetilin ¢ok diisiik konsantarasyonlar1 bile (1-2ppm) tereyaginin karakteristik tat ve
kokusunun olugsmasini saglarlar (Baudot A and Marin M, 1996). Bu ¢alismada izole edilen 110
izolat farkli derecelerde diasetil liretebilme yetenegine sahip iken 65 izolatin bu 6zellige sahip
olmadig1 tespit edilmistir. Bu izolatlar ayn1 zamanda 45 °C’de iireyebilmekte ve siitte piht1
olusturabilmektedirler. Elde edilen izolatlara ait biyokimyasal ve teknolojik 6zellikleri belirten
ayrmtil tablo Ek 2’de yer almaktadir.

Starter kiiltiir oncelikle istenilen diizeyde asit liretmeli ve proteolitik aktiviteye sahip olmalidir.
Starter kiltiriin sahip olmasi gereken asit iiretme yetenegi fermente gidanin tiretim teknigine
gore degisiklik gostermektedir. Ornegin kisa siirede olgunlasip piyasaya siiriilecek olan peynir
yapiminda orta ve hizli asit iireten suslar tercih edilirken, olgunlastirma periyodu igeren
proseslerde daha diisiik asit iliretme giicline sahip suslar kullanilmalidir. Bu nedenlede starter
kiiltliir kombinasyonu olusturmada suslarin asit iiretme diizey bilgileri 6nemlidir. Bu ¢aligmada
elde edilen izolatlarn asit tiretme diizeyleri ApH 24. sa :0,39-2,0 arasinda degismektedir.
Benzer sekilde yliksek proteolitik aktiviteye sahip kiiltiirler iiriinde aci bir tada neden
olmaktadir. Amani ve ark (2017), yogurt yapiminda yiiksek proteolitik aktivitenin, duyusal
ozellikleri negatif yonde etkiledigini gozlemlemislerdir. Secilecek starter kiiltlir kombinasyonu
asit liretim aktivitesinde oldugu gibi fermentasyon prosesine gore belirlenmelidir. Bu calismada
elde edilen izolatlarin proteolitik aktiviteleri 10-60 pg Tirozin (Tyr) / mL arasinda oldugu tespit
edilmistir.

Izolatlarin antibakteriyel aktivitesi Staphylococcus aureus ATCC 6538, Enterococcus faecium
DSM13590 ve Escherichia coli O157:H7 kullanilarak tespit edilmistir. Bakteriosin {iretebilme
yetenekleri izolatlar arasinda degisiklik gdstermektedir. Izolatlara ait bakteriosin iiretim zon
caplarmin 0-18 mm arasinda degistigi goriilmiistiir.

Yurt disinda ticari starter kiiltiir seciminde mikroorganizmalarm antibiyotiklere direngli olmas1
istenmez. Cig siitte antibiyotik olmamasi, bozulmay1 6nlemek i¢in hidrojen peroksit ya da alkali
inhibitorler kullanilmayacagi i¢in yabanci starter kiiltiir iiretici firmalar1 direncli starter kiiltiir
uretme gereksinimi duymamaktadir (Halkman, 2006). Ayrica antimikrobiyal direngliligin
dogal olarak kazanilmasi ve yayilmasindaki en dogal yollardan biri laktik asit bakterilerinin

sahip olduklar1 direng genlerini patojenik bakterilere transfer etmesidir.
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Tiirkiye’de ise kiiclik isletmelerden kooperatifler araciligi ile toplanan siitlerin asitliliginin

diisiiriilmesi amaci ile alkali ilavesi ya da asitlilik gelismemesi i¢in hidrojen peroksit ilavesi ¢ok
yaygindir (Halkman, 2006). Bu nedenlerde yurt disindan alinan starterlerde %10 oranlarinda
kayiplar yaganmaktadir. Tiirkiye de yapilan ¢alismalarda yogurt ve tulum peynirinden elde
edilen izolatlarin sadece %30 antibiyotiklere duyarl oldugu digerlerinin ¢esitli derecelerde
direngli oldugu saptanmustir (Tatli, 2009).

Bu calismada tarhana Orneklerinden izole edilen izolatlar tobramisin ve teikoplanin
antibiyotiklerine yiiksek derecelerde direng (%97, %76, siras1 ile) gosterirken tetrasikline
direng gosteren tespit edilmemistir. Malatya ve Cankiri’dan toplanan tarhana 6rneklerinden
izole edilen laktik asit bakterileri teikoplanine diren¢li iken, Aydindan toplanan tarhana
orneklerinden elde edilen laktik asit bakterilerinin teikoplanine hassa oldugu goriilmiistiir. Tath
ve arkadaslar1 (2009) yaptiklar1 tez ¢alismalarinda tetrasikline direncli laktik asit bakterileri
izole ettiklerini rapor etmislerdir. Izolatlardan %74’{i gentamisine duyarl iken %10’u yari
duyarli ve %16’sinin ise direngli oldugu tespit edilmistir. izolatlarin %95°i ampisiline duyarlh
iken sadece %5’ inin direncli oldugu goriilmiistiir. Sonuglar Ek 3’ de yer almaktadir.

Elde edilen biitiin veriler ortak degerlendirilerek 175 laktik asit bakterisi igerisinden starter
kiiltlir olabilme yetenegi en yiiksek olan 93 izolat molekiiler diizeyde 16 S rRNA teknigi ile
taniland1i. Bu amacla Genemark Bio Bacteria Genomic DNA Purification Kiti kullanildi. Elde
edilen genomik DNA’ lar %0,8 (w/v)’ lik agaroz jelde yiiriitiildii ve goriintiilendi (Sekil 1). Elde
edilen genomik DNA’lardan 16S rDNA bdlgesi evrensel primerler kullanilarak c¢ogaltildi.
Baglanmayan primerlerin uzaklastirilmas1 amaci ile saflastirma kiti kullanilarak PCR iirtinleri

saflastirildi

L R )

Sekil 1:izolatlardan elde edilen genomik DNA’larin goriintiilenmesi.

Elde edilen niikleotid dizileri NCBI BLAST hizli tarama programi kullanilarakGenBank veri

tabanindaki niikleotid dizileri programina yiiklenerek en yiiksek benzerlik oranina sahip tiirler
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‘t;eiliiiriendi. Elde edilen niikleotid dizileri ayr1 ayr1 FASTA formatinda MEGA-X programilﬁia’ ;
yuklendi. Modelleme yontemleri ve mesafeleri belirlendi. Maximum Likelihood metodu
Tamura-Nei Modeli (1993), Bootstrap 1000’de filogenetik agaglari olusturuldu Sekil (2-3). Gen
bankasinda yapilan blast analizlerinde izolatlarm %96-99°lik benzerlik oraniyla;
Staphylococcus thermophylus, Lactobacillus buncheri, Lactobacillus Plantarum, Enterococcus
feaceum, Enterococous durans, Enterococous lactis, Enterococcus hirae ve Lactobacillus

delbrueckii subsp. bulgaricus tiirleri olduklar1 tespit edildi.
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Sekil 2: izolatlarm 16S rDNA sekans analizi sonuglari MEGA-X programinda, maximum
Likelihood metodu Tamura-Nei Modeli (1993), Bootstrap 1000’de filogenetik agaclari

olusturuldu.
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Sekil 3: Izolatlarin 16S rDNA sekans analizi sonuglart MEGA-X programinda, maximum
Likelihood metodu Tamura-Nei Modeli (1993), Bootstrap 1000’de filogenetik agaclari
olusturuldu.

Elde edilen ve molekiiler diizey tanilanan laktik asit bakterinin, ¢ok genis yelpazede
biyokimyasal 6zelliklere sahip olmas1 ve ¢ok ¢esitli tiirlerde olmalar1 ayn1 zamanda iilkenin
farkli alanlarindan toplanan 6rneklerden izole edilmis olmalari nedeniyle pek ¢ok fermente tiriin
prosesinde kullanilmaya uygun starter olacag: diistiniilmektedir. Geleneksel kdy yogurduna en
yakin tat ve lezzeti veren yogurt i¢in gerekli starter kiiltiir kombinasyonu olusturulabilecek

havuz elde edilmistir.
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Ek 1: Orneklerin toplandigi kéyler, 6rnek cesitleri ve kodlari.

Numune Kodu Numune Cesidi Lokasyon IL

AY Yogurt Kardes Koyii AYDIN
AS Sut Kardes Koyt AYDIN
AT Tereyagi Kardes Koyt AYDIN 86
BY Yogurt Selatin Koy AYDIN
BS Sat Selatin Koy AYDIN
BT Tereyagi Selatin Koy AYDIN
CY Yogurt Baymdir Koyii AYDIN
CS Sut Baymdir Koyii AYDIN
CT Tereyagi Bayindir Koyii AYDIN
DY Yogurt Sarigam Koyt AYDIN
DS Sut Sarigam KOyu AYDIN
DT Tereyagi Sarigam Koyt AYDIN
EY Yogurt Sailer Koyu AYDIN
ES Sat Sailer Koyu AYDIN
ET Tereyagi Sailer Koyu AYDIN
FY Yogurt Ketenyeri Koy AYDIN
FS Sit Ketenyeri Koy AYDIN
FT Tereyagi Ketenyeri Koyu AYDIN
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AYDIN

Yogurt Balatcik Koyl
GS Sat Balatcik Koyl AYDIN
GT Tereyagi Balatcik Koyii AYDIN
Y Yogurt Kizil gliney Kdyii AYDIN
IS Sat Kizil gliney Kdyii AYDIN
IT Tereyagi Kizil gliney Kdyii AYDIN
KY Yogurt Tepe Koy AYDIN
KS Sat Tepe Koy AYDIN
KT Tereyagi Tepe Koy AYDIN
LY Yogurt Dagyeni Koyu AYDIN
LS Sat Dagyeni Koyii AYDIN
LT Tereyagi Dagyeni Koyii AYDIN
MY Yogurt Bereket Koyu AYDIN
MS Sat Bereket Koyu AYDIN
MT Tereyagi Bereket Koy AYDIN
NY Yogurt Bascayir Koyii AYDIN
NS Sut Bascayir Koyii AYDIN
NT Tereyagi Bascayir Koyii AYDIN
CTal Tarhana Bukcik Kdyu CANKIRI
CTa2 Tarhana Yenice Koyl CANKIRI
CTa3 Tarhana Eksik Koy CANKIRI
KMT1 Tarhana Sarikaya Koyl KAHRAMANMARAS
KMT2 Tarhana Gollu Koyu KAHRAMANMARAS
KMT3 Tarhana Guzelyurt Koyl KAHRAMANMARAS
TM1 Tarhana Gunduzbey MALATYA

Mabhallesi

TM2 Tarhana Seyitusag1 Koyt MALATYA
TM3 Tarhana Yalinkaya Koyt MALATYA

Ek 2: Elde edilen izolatlara ait biyokimyasal ve teknolojik dzellikleri.
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Dias | Sutten
+4°C’'de | +45°C’de | etil | Pelte
izolat | Gram Morfol | Kata | Oksi | Ureme | Ureme | Uret | Olustu | Glukozdan Gaz
Kodu | Reaksiyonu | ojisi laz |daz Imi | rma | oJlysturma
AS1 + Kok - - - + +++ |+t =
AS2 + Kok - - - + +++ |+t =
AS3 + Kok - - - + +++ |+t =
AS4 + Kok - - - + +++ |+t =
AS5 + Kok - - - + +++ |+t =
AS6 + Kok - - = + - - j
AS7 + Kok - - - + +++ |+t =
AS8 + Basil - - - + = = -
KS1 + Kok - - - + ++ ++ -
KS2 5 Kok | - - R + A + -
KS3 + Kok - - = + + + _
KS4 + Kok - - - + ++H+ |+ =
KS5 + Kok - - - + ++ ++ -
KS6 + Kok - - - + ++H+ |+ =
KS7 + Kok - - - + ++H+ |+ =
KS8 + Kok - - = + + + i
NY1 + Basil - - - + = - -
NY2 + Basil - - - + = - -
NY3 + Basil - - - + = - -
NY4 + Basil | - - - + - - - 88
AV1 + Basil - - - + o). o). .
AY2 + Basil - - = & + + i
AY3 + Basil - - - + = - -
AY4 + Basil - - - + = - -
CS1 + Kok - - - + +++ |+t =
CS2 + Kok - - - + +++ |+t =
CS3 + Kok - - - + +++ |+t =
CS4 + Kok - - - + ++ |+t =
CS5 + Kok - - - + ++ |+ =
CS6 + Kok - - - + ++ |+ =
FY1 + Basil - - = + - - _
FY2 + Basil - - = + - - _
MS1 + Basil - - - + = = +
MS2 + Basil - - - + = - -
ES1 + Kok - - - + 4+ | -
ES2 + Kok - - - + 4+ | -
ES3 + Kok - - - + +++ |+ =
ES4 + Basil - - - + - - +
ES5 + Basil - = = + - - -
ES6 + Basil - - - + = - -
CTal + Basil - - = + - -
CTa2 + Basil - = a + - R
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CTa3 + Basil - - - + - -
CTa4d + Basil - - - + + +
CTa5 + Basil - - - + - -
CTab + Basil - - - + + +
CTa7 + Basil - - - + - -
CTa8 + Basil - - - + + +
CTa9 + Basil - - - + - -
CTalo + Basil - - - + - -
AT17 + Kok - - - + +++ |+t
AT18 + Kok - - - + +++ |+t
AT19 + Kok - - - + +++ |+t
AT20 + Kok - - - + +++ |+t
AT21 + Kok - - - + +++ |+t
AT22 + Kok - - - + +++ |+t
AT23 + Kok - - - + +++ |+t
AT24 + Kok - - - + +++ |+t
KT17 + Kok - - - + ++ ++
KT18 + Kok - - - + + +
KT19 + Kok - - - + ++ ++
KT20 + Kok - - - + ++ ++
KT21 + Kok - - - + ++ ++
KT22 + Kok - - - + ++ ++
KT23 + Kok - - - + ++ ++
KT24 + Kok - - - + ++ ++
DT17 + Kok - - - + ++ ++
DT18 + Kok - - - + ++ ++
DT19 + Kok - = - +* + +
DT20 + Kok - - - + ++ ++
DT21 + Kok - - - + ++ ++
DT22 + Kok - - - + ++ ++
DT23 + Kok - - - + ++ ++
DT24 + Kok - - - + ++ ++
GT19 + Kok - - - + ++ ++
GT21 + Kok - - - +

GT22 + Kok = - - +

GT23 + Kok - - - + ++ ++
GT24 + Kok - - - + ++ ++
ES21 + Kok - - - + ++ ++
ES22 + Kok - - - + ++ ++
ES23 + Kok - - - + - -
ES24 + Kok - - - + - -
AY5 + Basil = - - + - -
AT25 + Basil = - - + - -
AT26 + Kok = - - + +++ |+t
AT27 + Kok = - - + +++ |+t
AT28 + Kok = - - + +++ |+t
DY1 + Kok = - - + - -
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DY2 + Kok - - = + - - _
DY3 + Kok - - - + - - -
KY1 + Kok - - - + ++ ++ -
KY2 + Kok - - - + ++ ++ -
KY3 + Kok - - = + - - R
MY1 + Kok - - - + - + _
ET1 + Kok - - - + ++ ++ -
IT9 + Basil - - - + - - +
IT10 + Basil | - - - + - ] +
IT15 + Basil | - - - + ] ] +
Y15 + Basil | - - - + - ] +
CTall + Basil - - - + -
CTal2 + Basil - - - + -
CTal3 + Basil - - = + - - R
CTald + Basil - - = + a + -
CTal5 + Basil - - - + = - -
CTalé + Basil - - = &b - - -
CTal7 + Basil - - = + - - R
CTal8 + Basil - - - + = - -
CTal9 + Basil - - - + = - -
CTa20 + Basil - = = + - - B
CTa21 + Basil - - = + + + _
CTa22 + Basil - - = b - R _
CTa23 + Kok - = = + _
CTa24 + Kok - - = b _
T™M1 + Basil - - - + = = +
TM2 + Basil - - - + = - -
TM3 + Basil - - - + = - -
T™MA4 + Basil - - - + = - -
TM5 + Basil - - = + - - -
TM6 + Basil - - - + = - -
T™M7 + Basil - - - + = - -
TM8 + Basil - - - + ++ |+t -
TM9 + Kok = = = + _ _ _
TM10 + Basil - - = + - - +
™11 + Basil - - - + = = +
™12 + Basil - - = + - - +
TM13 + Kok - - = + - - R
T™14 + Kok | - - - + ] _ +
T™M15 + Kok | - - - + i ] +
T™M16 + Kok | - - - + ] ] +
T™17 + Kok | - - - + _ ; +
TM18 + Kok - - - + ++ ++ -
TM19 + Kok - - - + +++ |+t -
TM20 + Kok - - = + - - R
T™M21 + Kok - - = + - -

TM22 + Kok - - = + - -
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+ Kok - - - + - - -
T™M24 + Kok . - - i - - +
TM25 + Kok . - - i - - +
TM26 + Kok . - - i - - +
KMT27 + Basil = - - + + + -
KMT28 + Basil - = = + + + -
KMT29 + Basil - - - + + + -
KMT30 + Basil - - - + + +
KMT31 + Basil - - - + + + +
KMT32 + Basil - - - + + + =
KMT33 + Kok - - - + + + +
KMT34 + Kok - - - + + + +
KMT35 + Kok - - - + + + +
KMT36 + Kok - - - + + + +
AT1 + Basil - - - + + + -
AT2 + Basil = - - + + + -
AT3 + Basil = - - + + + -
AT4 + Basil = - - + + + -
AT5 + Basil = - - + + + -
AT6 + Basil = - - + + + -
AT7 + Basil = - - + + + -
AT8 + Basil = - - + + + -
AT9 + Kok - - - + + + -
AT10 + Kok - - - + + + - 91
AT11 + Kok - = - +* * + -
AT12 + Kok - = - +* * + -
AT13 + Kok - = - +* + + -
AT14 + Kok - = - +* + + -
AT15 + Kok - - - + + + -
AT16 + Kok - = - +* + + -
AT25 + Kok - - - + + + -
AT26 + Kok - - - + + + -
AT27 + Kok - - - + + + -
AT28 + Kok - - - + + + -
AT29 + Kok - - - + + + -
AT30 + Kok - - - + + + -
AT31 + Kok - - - + + + -
AT32 + Kok - = - + + + -
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izolat Ismi TOB ADMNP TEC TE GMN (mm)
Cmm) (rmrm) (mm) (mirm)

ThA O 22 O 19 15
TS o o l®) 17 15
TMnMS = 21 O 16 11
TMO 11 (o] O 22 20
ThAT O 12 O 18 15
TM15 8] 19 O 19 20
TM17 (8] 25 O =22 18
Th1T9 19 27 O 17 s
TMZ21 8 21 O 23 22
T hMZ24 O 22 O 18 19
TMZ25 O 22 O 16 12
ThMMZ26 Q 12 O 17 15
TM35 o 19 O 27 20
TM36 8] 20 O =21 17
T O 25 O 18 16
T2 O 28 O 19 18
CcT3 O 31 O 22 19
CTAa O 36 O =22 O
TS o 20 S 21 O
CcTe o 36 l®) 20 10
T8 8] 30 O 19 11
CT10 O 23 O 20 20
CT16 O 35 O 19 13
CcT17 o 25 O 15 =)
CcCT18 O 40 O 19 15
CT221 O 26 O 17 =
CT2Z22 O 32 O 19 11
cT23 o 27 O 17 -1
CcT24a O 31 O 19 15
A o 50 30 50 20
A2 O 50 30 50 20
A3 8] 40 26 37 O
A O 36 28 40 16
AS O < 27 40 15
AS o P 22 32 13
AT o 32 20 36 o
ASB o 50 30 50 20 92
AD o 30 26 30 13
A1O o 36 22 30 13
A5 O 50 25 50 S
AS3 O 50 26 48 k=)

Ek 3: Tarhana 6rneklerinden izole edilen laktik asit bakterilerinin antibiyotiklere karsi olusturduklari
zon gaplari.
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ABSTRACT

In this study, the changes in some chemical properties of the composts with different C/N ratios
obtained from the mixture of rice husk and poultry manure were investigated throughout 180
day incubation period. For this purpose, rice husk was obtained from a paddy facility located
in Osmancik district of Corum province and poultry manure was obtained from a broiler
operation located in Bolu province in 2014. From these wastes, mixtures with C/N ratios of 10,
20, 30 and 40 were obtained, taking into account the initial C/N ratios of poultry manure and
rice husk. During the composting period, the temperature and humidity of these mixtures were
regularly monitored. During composting, samples were taken on days 0, 15, 30, 60, 90, 120 and
180 from these mixtures and total C, total N, C/N ratio, pH, electrical conductivity (EC), organic
matter (OM), P, K, Ca, Mg, Na, Fe, Cu, Zn, Mn, B, S, Ni, Cr and Pb analyzes were performed.
According to the data obtained; total C values of the mixtures with C/N ratio of 10, 20, 30 and
40 before the composting (40.7%, 43.9%, 40.9% and 40.7%) decreased respectively to 31.8%,
33.8%, 37.0% and 30.6% after composting. Total N values of the mixtures with C/N ratio 10,
20, 30 and 40 before the composting (3.53%, 1.88%, 1.31% and 0.97%) decreased respectively
to0 2.89%, 1.64%, 1.18% and 0.75% after composting. The pH values of mixtures with C/N ratio
of 10, 20, 30 and 40 at the end of composting were determined as 10.70, 8.04, 8.01, 7.99; EC
values (dS/m) as 9.70, 4.90, 3.76, 2.84; OM values as 60.3%, 67.5%, 66.7% and 65.4%,

respectively.

93

www.ispecongres.org ISPEC 12-14 June 2020 — Ankara, Turkey


http://www.ispecongres.org/

IV:INFERNATIONAL CONFERENCE ON-AGRICULTURE;,
ANIMAL SCIENCE-AND RURAL DEVELOPMENT

At the end of the composting process, the element content of the compost with a C/N ratio of

10 were determined as P: 1.63%, K: 2.99%, Ca: 1.95%, Mg: 0.73%, Na: 0.62%, S: 0.35%; Fe:
558.7 ppm, Cu: 115.4 ppm, Zn: 81.0 ppm, Mn: 90.8 ppm, B: 38.3 ppm, Ni: 6.44 ppm; Cr: 5.38
ppm; Pb: 0.86 ppm. At the end of the composting process, the element content of the compost
with a C/N ratio of 20 were determined as: P: 0.62%, K: 1.64%, Ca: 0.88%, Mg: 0.29%, Na:
0.23%, S: 0.20%; Fe: 442.4 ppm, Cu: 47.9 ppm, Zn: 76.9 ppm, Mn: 79.3 ppm, B: 26.6 ppm,
Ni: 5.92 ppm; Cr: 5.37 ppm; Pb: 0.81 ppm. At the end of the composting process, the element
content of the compost with a C/N ratio of 30 were determined as: P: 0.48%, K: 1.36%, Ca:
0.78%, Mg: 0.18%, Na: 0.19%, S: 0.10%; Fe: 442.8 ppm, Cu: 29.6 ppm, Zn: 66.4 ppm, Mn:
76.7 ppm, B: 22.9 ppm, Ni: 5.91 ppm; Cr: 5.25 ppm; Pb: It was determined as 0.81 ppm. At the
end of the composting process, the element content of the compost with a C/N ratio of 40 were
determined as: P: 0.27%, K: 0.99%, Ca: 0.45%, Mg: 0.11%, Na: 0.11%, S: 0.09%); Fe: 424.8
ppm, Cu: 26.2 ppm, Zn: 51.6 ppm, Mn: 71.2 ppm, B: 26.0 ppm, Ni: 5.90 ppm; Cr: 5.23 ppm;
Pb: 0.78 ppm. Although composting continued for 180 days, it was observed that there were no
significant changes after 90 days. The EC values of the composts obtained were found to be
related to the rice husk and poultry manure rates used, and the EC value of the mixture with a
C/N ratio of 10 were found to be higher than the values of the mixture with a C/N ratio of 20,
30 and 40 because of the larger amount of poultry manure used in the mixture. When the initial
and final values of the composts were compared, it was determined that the total C, total N, OM
and S contents decreased while the P, K, Ca, Mg and micro element contents increased. As a
result of this study, it was observed that the mixtures rich in organic matter, which were also
stable in structure, rich in plant nutrients, especially carbon and nitrogen, and which cannot
cause toxicity in accordance with organic fertilizer regulation, could be composted when
suitable conditions were provided and it was concluded that the compost with a C/N ratio of 20
might be more suitable for use in agriculture.

Keywords: Compost, C/N Ratio, Rice husk, Poultry Manure, Nutrients

INTRODUCTION

Rice consumption and then its production has steadily been increasing in Turkey although
wheat is the main stable crop. In annual, rice production in Turkey was reported to be more
than 552 thousand tons with 116 thousand hectares with 7930 kg ha® on average yield
depending on variety (TURKSTAT, 2018). Globally rice fields around 162 million ha
comprising about 11% of the world’s arable lands which annually produces approximately 758
million tons rice (FAOSTAT, 2017). Rice husk is an agricultural residue generated by the rice

milling process.
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During milling, about 78% of weight is received as rice, broken rice and bran and the rest of

the 22% is received as husk (Fattah et al., 2013). Rice husk is a by-product of the rice milling
industry and it is an agricultural residue abundantly available in rice producing countries.
Lignocellulosic waste is the most abundant natural waste substance and has become one of the
most important raw materials for compost preparation (Thiyageshwari et al., 2018). These are
mainly distributed in rice husk as the main by-product, an agrowaste that cause serious
environmental problems. In addition, in the production of rice, it is an important problem that
the rice husk obtained after the harvest cannot be used in agricultural activities due to its high
carbon to nitrogen (C/N) ratio (123.2) (Demir and Gilser, 2015) and due to the difficulty in
decomposition and fragmentation of it in the soil. The initial C/N ratio is one of the most
important factors influencing compost quality (Zhu, 2007; Chang and Hsu, 2008). However,
rice husk may become a potentially environmentally friendly source of soil amendment if it is
properly processed. A C/N ratio between 25 and 30 is usually considered as the optimum ratio
for composting. However, recent studies have shown that composting can be carried out
effectively at a lower C/N of 15. Composting at lower initial C/N ratios can increase the amount
of manure treated (Zhu, 2007). The rice husk, whose C/N ratio has been narrowed by
composting, but that can still stay in the soil for a long time compared to other organic wastes.
Due to the fact that the compost can remain in the soil for a long period of time without
fragmentation because of the large C/N ratio that rice husk has the improvement effect. The
chemical composition of rice husk is found to vary from sample to another due to the differences
in the type of paddy, crop year, climate and geographical conditions (Chandrasekhar et al.,
2003). Rice husk contains carbon (C), oxygen (O), hydrogen (H), nitrogen (N), sulfur (S),
silicon (Si), iron (Fe), calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), and
phosphorus (P), which make it a good source of many nutrients for crops. Two major nutrients
of rice husk are C and N with magnitudes of 37.8-39.1% and 0.5-0.6%, respectively (Jenkins
et al., 1998). Compost can increase availability of the essential nutrients (Demir, 2019; Demir
and Kiran, 2020). Unlike the developed West, where rice husk is big and produce sufficient
amounts of rice husk to be used for generating energy, developing countries’ rice husk are small
and dispersed in many areas, causing a big problem for its disposal. Burning in open piles is the
most commonly practice, but this has led to air pollution. In addition, disposal in a water body
(e.g., river or lake) may contribute to a decrease in water quality. Hence, composting is the most
acceptable solution for economical disposal of rice husk (Anda et al., 2008). Composting, an
aerobic, biological process that uses naturally occurring microorganisms to convert
biodegradable organic matter into a humus-like product, can destroy pathogens, converts

nitrogen from unstable ammonia to stable organic forms, reduces the volume of waste, and
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satisfies the needs of fertilizer for agricultural use seasonally (Zhu, 2007). The decomposition

of raw rice husk might be attributed to effective conversion of silica content of rusk husk into
nutritionally rich compost thereby leading to economical and environmentally friendly disposal
of crop residue (Kumar et al., 2008). Poultry manure is usually rich in nitrogen but poor in
carbon, showing low C/N ratio which limits the composting process. In order to obtain the
optimum C/N ratio, poultry manure can be composted with different organic amendments that
behave as carbon source (Silva and Bras, 2016). In this study, the changes in some chemical
properties of the composts with different C/N ratios obtained from the mixture of rice husk and
poultry manure were investigated throughout 180 day incubation period.

MATERYAL and METHOD

At the Saraykoy Research and Application Station of the Soil Fertilizer and Water Resources
Central Research Institute, piles with different C/N ratios using rice husk and poultry manure
were composted for 180 days. Rice husk was obtained from a paddy facility located in
Osmancik district of Corum province and poultry manure was obtained from a broiler operation
located in Bolu province in 2014. The results of the analysis of the rice husk are given in Table
1. From these wastes, mixtures with C/N ratios of approximately 10, 20, 30 and 40 were
obtained, taking into account the initial C/N ratios of rice husk and poultry manure. Analysis
results of the poultry manure base rice husk are given in Table 2. During the composting period,
the temperature and humidity of these mixtures were regularly monitored. During composting,
organic matter (OM), total C, total N and C/N ratios were determined by taking samples from
compost piles 15 days apart. During composting, samples were taken on days 0, 15, 30, 60, 90,
120 and 180 from these mixtures and pH, electrical conductivity (EC), P, K, Ca, Mg, Na, Fe,
Cu, Zn, Mn, B, S, Ni, Cr and Pb analyzes were performed. The amount of rice husk and poultry
manure required for 4 different mixtures with the C/N ratio of approximately 10, 20, 30 and 40

was calculated with the help of the following equation (Demir, 2012).

Ol- [Cl(IOO- M) + Og[Cg. (100-M>)]

R= Qu.[N1(100-M1) + Qa[N2.(100-My)]

R: C/N ratio, Q1: amount of rice husk (g), C1: organic C amount of rice husk (%), M1: moisture
of rice husk (%), Q2: amount of poultry manure (g), C.: organic C amount of poultry manure
(%), M>: moisture of poultry manure (%), N1: N amount of rice husk (%), N2: N amount of
poultry manure (%).

Organic matter (OM) is estimated by the loss on ignition (LOI), or “volatile solids,” method,
which estimates the portion of sample weight lost during combustion at 550°C (Kacar and Inal,
2008).
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Total C and total N was determined by reading in Leco TruSpec-CHN tool according to tihie’ f
Dumas method (Kacar and Inal, 2008). The pH and electrical conductivity (EC) values of
composted materials were analyzed in aqueous extract, which was obtained mechanically
shaking the samples for 1 hour with distilled water at a solid/water ratio of 1:10 (dry
weight/volume) by using pH and EC meter, respectively (Kacar, 1994). Total P was determined
in Shimadzu UV-160 Spectrophotometer according to vanadomolybdophosphoric yellow color
method. 5 ml solution of the taken from this plant solution was placed in a 50 ml measuring
flask. Deionized water was added to the measuring flask until the solution volume was about
40 ml. Finally, Barton solution (5 ml) was added with shaking. The flask was completed to the
degree with distilled water and shaken. After the addition of Barton solution (10 minutes), the
light absorption of the colored solution was determined in the spectrophotometer adjusted at
430 nm wavelength (Kacar and Inal, 2008). In the obtained extracts, total K was determined by
reading in Jenway PFP 7 Flamefotometer. Total Ca, Mg, Fe, Zn, Mn, Cu, B, S, Ni, Cr and Pb
concentrations were determined by reading in Varian 720-ES ICP-OES (Inductively Coupled
Plasma-Optical Emission Spectrometry) after micro-wave assisted acid digestion of a dry
sample (Kacar and Inal, 2008).

Table 1. Analysis results of rice husk

Properties Properties
Moisture, % 7.86 Mg, % 0.03 7
Total N, % 0.31 B, ppm 11.25
Total C, % 38.77 Fe, ppm 32.40
C/IN 125.05 Mn, ppm 11.22
pH, 1/10 7.94 Cu, ppm 1.55
Electrical conductivity, dS/m 1.19 Zn, ppm 11.82
Organic matter, % 82.22 Ni, ppm 6.36
P, % 0.13 Cr, ppm 5.02
K, % 0.51 Mo, ppm 3.15
S, % 0.11 Pb, ppm 0.71
Ca, % 0.08 Cd, ppm <0.03
Table 2. Analysis results of poultry manure
Properties Properties
Moisture, % 21.88 Mg, % 0.45
Total N, % 4,11 B, ppm 35.43
Total C, % 41.99 Fe, ppm 416.24
C/N 10.17 Mn, ppm 76.65
pH, 1/10 6.88 Cu, ppm 69.48
Electrical conductivity, dS/m 6.83 Zn, ppm 62.54
Organic matter, % 78.67 Ni, ppm 6.45
P, % 0.75 Cr, ppm 5.39
K, % 1.94 Mo, ppm 3.67
S, % 0.36 Pb, ppm 0.82
Ca, % 1.14 Cd, ppm <0.03
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S'féﬁrstical Analysis

Experimental data were subjected to analysis variance with the used of SPSS 20.0 statistical
software. Significant means were compared with the use of Duncan’s multiple comparison test
(Steel and Torrie, 1980).

RESULT and DISCUSSION

During the composting period, the temperature and humidity of these mixtures were regularly
monitored. During the composting, the moisture values of the mixtures with different C / N
ratios varied between 49.8-60.8% and the average was determined as 54.4% (Figure 1). Many
literatures report that water content of the incubated materials should be controlled within the
range of 50-80% (Horng, 2003). However, Kim et al. (2016) reported that the moisture content
level must range between 40 and 60% to avoid dehydration and anaerobic condition during the
composting process. Water content depends on the properties of the organic components within
the composting mixtures, as reported by Li and Jang (1999).
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Figure 1. Moisture values of mixtures with different C/N ratio during composting, %

During composting, samples were taken every 15 days from mixtures with different C/N ratios
to determine organic matter, total C, total N and C/N ratio. According to the statistical analysis,
the difference between organic matter, total C and total N values depending on the time of the
mixtures with different C/N ratio was found significant (p <0.01). According to the data
obtained; when the initial and final values of the composts were compared, it was determined
that the organic matter, total C and total N contents decreased (Table 3). Organic matter values
of the mixtures with C/N ratio of 10, 20, 30 and 40 before the composting (71.59%, 69.55%,
68.91% and 68.14%) decreased respectively to 60.31%, 67.49%, 66.68% and 65.39% after
composting. Throughout the composting process this organic matter is decomposed by
microorganisms through which the organic carbon will be oxidized in aerobic condition to CO»

gas to the atmosphere (Jusoh et al., 2013).
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Tbtal C values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the composting

(40.66%, 43.89%, 40.88% and 40.66%) decreased respectively to 31.79%, 33.81%, 36.95%
and 30.62% after composting. Total N values of the mixtures with C/N ratio 10, 20, 30 and 40
before the composting (3.53%, 1.88%, 1.31% and 0.97%) decreased respectively to 2.89%,
1.64%, 1.18% and 0.75% after composting. Total C, N, P and K are the major nutritive elements
for microbes in the compost (Tai and He, 2007). Therefore, the changes in all the major
elements throughout the composting process were recorded. Eiland et al. (2004) reported that
the total C and N is an important criterion to assessing the maturity of compost. Initially, the
carbon content was high and due to the activity of microorganisms. The reduction in the organic
carbon content of the compost indicated the mineralization of organic materials present in the
rice husk (Kumar et al., 2008). In this study, the C content of compost samples showed a
decreasing trend. Diaz et al. (1993) reported that during composting, C is a source of energy
for microorganisms to build up cells. Almost all of the C is absorbed by the microorganisms
and transformed to CO> during the metabolism process of the cells. The left over C will be
changed into membrane and protoplasm form. The result of this experiment was in line with
Benito et al. (2003) and Dashtban et al. (2009). This showed the importance of initial C/N in
the substrate mixture used for composting. Low initial C/N ratio caused fast degradation of
cellulose and hemicellulose, while high initial C/N resulted in low degradation of both cellulose
and hemicellulose. Decrease of organic matter and total N during the composting process have
been widely reported, and are due to the mineralization of organic matter by microorganisms
(Brewer and Sullivan, 2003; Grigatti et al., 2004; Gulser et al., 2015). Generally, an important
part of the total N loss is by ammonia volatilization, which is favored by high temperature and
pH values (Costa et al., 1991), as those measured in all treatments in this work. These results
were in agreement with the findings of Eiland et al. (2004).

During the composting, samples were taken on 0, 15, 30, 60, 90, 120 and 180 days from
mixtures with different C/N ratios to determine pH and EC values (Table 4). According to the
statistical analysis, the difference between pH and EC values depending on the time of the
mixtures with different C/N ratio was found significant (p <0.01). When the initial and final
values of the compost piles were compared, the pH and EC values increased during the
composting. PH values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the
composting (6.92, 7.64, 7.63 and 7.58) increased respectively to 10.70, 8.04, 8.01 and 7.99 after
composting. PH is an important parameter controlling the availability of nutrients such as P,
Fe, and Zn.
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Table 3. Organic matter (OM) and total C values of mixtures with different C/N ratios during

composting
Organic matter (OM), %** Total C, %**

o C/N=10 C/N=20 C/N=30 CIN=40 C/N=10 C/N=20 C/N=30 C/N=40
0 71.59 a 69.55a 68.91a 68.14 a 40.66 a 43.89a 40.88a 40.66 a
15 70.64 a 69.09 ab 68.61 ab 68.03 a 40.02 b 42.25b 40.67 a 39.44b
30 69.92 a 69.08 b 68.14 b 67.72 ab 38.87¢c 4150 ¢ 40.72a 39.03b
45 66.79b 68.40 c 67.89 bc 67.04 bc 37.22d 40.54d 39.78 b 37.78 ¢
60 61.59 c 68.15 cd 67.20 cd 66.95 bc 35.28 e 37.47e 38.56 C 36.03d
75 60.31c 67.99 cde | 67.00d 66.79 c 33.04 f 36.52 fg 37.95d 35.28 ¢
90 60.61 c 67.79 def | 66.93d 66.39 c 32.42¢ 36.81 ef 37.04 ef 34.27 f

105 60.69 c 67.65def | 66.80d 66.35 ¢ 32.22h 36.28 fgh | 36.60 g 33.26 g
120 60.68 c 67.63 ef 66.74 d 65.32d 32.16 h 36.27 fgh | 36.50 g 33.02¢g
135 60.88 c 67.45 f 66.72d 65.37d 31.951 35.92 gh 37.20e 32.09h
150 60.36 C 67.49 ef 66.65 d 65.44d 31.76 jk 35.61h 37.10 ef 31.061
165 60.39 c 67.53 ef 66.63 d 65.44d 31.59 k 33.981 36.78 fg 30.76 1
180 60.31c 67.49 f 66.68 d 65.39d 31.79 4§ 33.811 36.95 ef 30.621
Mean 63.44 68.09 67.30 66.49 34.54 37.76 38.21 34.87

Table 3. Total N and C/N values of mixtures with different C/N ratios during composting

(continue
Total N, %** CIN
25 C/N=10 C/IN=20 | C/N=30 | C/N=40 | C/N=10 | C/N=20 | C/IN=30 | C/N=40
0 3.53445a 1.88a 131la 0.97a 11.50 23.36 31.32 41.82 100
15 3.48886 b 1.82b 130a 0.95b 11.47 23.21 31.22 41.46
30 3.45876 ¢ 1.80¢ 131a 0.94b 11.24 23.09 31.12 41.32
45 3.31934d 1.77d 1.28b 0.92¢ 11.21 22.95 31.09 41.28
60 3.15432¢ 1.64 ef 124¢ 0.87d 11.18 22.82 31.05 41.25
75 2.96332 f 1.61h 1.22d 0.86e 11.15 22.71 30.99 41.17
90 2.92016 g 163efg | 1.20e 0.83f 11.10 22.60 30.78 41.14
105 | 2.90662gh | 1.61gh 119e 0819 11.09 22.46 30.63 41.10
120 | 29017881 | 1.65e 120e 0809 11.08 22.02 30.54 41.08
135 3587098 165e 1.18f 0.78h 11.07 21.81 31.50 41.06
150 | 2.881828jk | 1.63ef 1.18f 0.76 1 11.01 21.79 31.48 41.03
165 | 2.87024k 1.63fg 117f 0.751 11.01 20.87 31.40 41.03
180 | 2.88904 ] 1.64 ef 1.18f 0.751 11.00 20.66 31.36 41.03
Mean | 3.09 1.69 123 0.85 11.16 22.33 3111 41.21

It should get due attention while recommending the compost to be mature and safe for soil
application (Thiyageshwari et al., 2018). During the composting of raw rice husk in the earliest
stage, the pH value increased. The increase in pH probably resulted from the release of

ammonia due to the proteolytic process (Kumar et al., 2008).
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Durmus and Kizilkaya (2018) reported that while initial C/N ratio and pH of plant biomass
were 39 and 6.21, they were determined as 12.7 and 7.50 at the end of 90 days, respectively.
Rihani et al. (2010) had reported that the increase in pH at an initial stage of composting was
due to the proteolytic bacteria which release ammonia in relation to organic degradation.
However, increasing time caused the pH to drop or stable due to ammonia volatilization and
oxidation causing the decreased in ammonia. Moreover, Rihani et al. (2010) observed that the
decrease in pH might be due to the release of humic substances which act as a buffer. In this
study, although the composting continued for 180 days, these increases in pH slowed down
after 90 days. EC values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the
composting (6.90 dS/m, 4.25 dS/m, 2.95 dS/m and 2.17 dS/m) increased respectively to 9.70
dS/m, 4.90 dS/m, 3.76 dS/m and 2.84 dS/m after composting. The EC variation during the
composting is the expected. This increases in the EC values are probably due to soluble salts
released by shredding (Tognetti et al., 2007; Cayci et al., 2017). On the other hand, the increase
in the EC could be caused by the release of mineral salts and ammonium ions from the
decomposition of organic matter. As the composting process continued, the volatilization of
ammonia and precipitation of mineral salts make the EC to decrease (Gao et al., 2010). In this
study, although composting continued for 180 days, EC values was observed that there were no
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significant changes after 90 days.

Table 4. EC and pH values of mixtures with different C/N ratios during composting

EC, dS/m** pH**
Day C/N=10 C/N=20 C/N=30 C/N=40 C/N=10 C/N=20 C/N=30 C/N=40
0 6.90 e 425¢e 2.95e 2.17d 6.92¢e 7.64 f 7.63f 7.58¢
15 7.01d 450c 3.12d 2.36¢C 7.25d 7.71e 7.68¢e 7.63 f
30 7.99¢ 470b 3.37¢c 241c 8.48¢c 7.83d 7.77d 7.68¢e
60 8.51b 4.37d 3.55b 2.73b 9.72b 7.99¢ 7.85¢ 7.77d
90 9.69a 492 a 3.74a 2.84a 10.77 a 8.08a 7.93b 7.85¢C
120 9.70a 491a 3.75a 285a 10.69 a 8.06 ab 7.99a 7.95b
180 9.70 a 490a 3.76a 2.84a 10.70 a 8.04b 8.01a 7.99a
Mean 8.50 4.65 3.46 2.60 9.22 7.91 7.84 7.78

During the composting, samples were taken on 0, 15, 30, 60, 90, 120 and 180 days from
mixtures with different C/N ratios to determine P, K, Ca, Mg, Na and S values (Table 5).
According to the statistical analysis, while the difference between P, K and Mg values
depending on the time of the mixtures with different C/N ratio was found significant (p <0.01).
When the initial and final values of the compost piles were compared, the P, K and Ca values

increased during the composting.
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P values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the composting (0.74%,
0.43%, 0.30% and 0.22%) increased respectively to 1.63%, 0.62%, 0.48% and 0.27% after
composting. K values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the composting
(1.91%, 1.27%, 1.11% and 0.82%) increased respectively to 2.99%, 1.64%, 1.36% and 0.99%
after composting. The dynamics of P and K showed an increasing trend over the period of
composting due to mineralization. The increase in P content found during composting is due
mainly to the loss of carbon as carbon dioxide emissions (Vuorinen and Saharinen, 1997).
Previous studies suggested that microorganism processed waste material contains high
concentration of exchangeable K due to enhanced microbial and enzymatic activity during the

microbial composting process, which consequently enhances the rate of mineralization (Suthar,

2007).

Table 5. P and K values of mixtures with different C/N ratios during composting

Table 5. Ca and Mg values of mixtures with different C/N ratios during composting(continue)

P, %** K, %**
Ba C/N=10 C/IN=20 C/N=30 C/N=40 C/N=10 C/N=20 C/N=30 C/N=40
0 0.74e 0.43e 0.30e 0.22¢e 191e 1.27e 1.11d 0.82 cd
15 0.87d 0.51d 0.35d 0.27b 2.18d 1.43d 1.13cd 0.84 bc
30 117¢ 0.61c 0.39¢ 0.31a 2.64c 1.49¢ 117¢c 0.88b
60 1.22b 0.62 bc 0.41c 0.23 de 2.83b 1.63b 1.33b 0.99a
90 1.60 a 0.66 a 0.44b 0.24 cd 2.99a 1.83a 1.38a 1.00a 102
120 1.64a 0.65 ab 0.48a 0.26 bc 2.98a 1.62b 1.13cd 0.78d
180 1.63a 0.62 bc 0.48a 0.27b 2.99a 1.64b 1.36 ab 0.99a
Mean 1.27 0.59 0.41 0.26 2.65 1.56 1.23 0.90

Ca, % Mg, %+
Day C/N=10** CIN=20** C/IN=30** C/IN=40% C/N=10 C/IN=20 C/N=30 C/N=40
0 116e 0.81c 0.64c 0.44 047¢e 0.22¢ 0.18 cd 0.13 bc
15 1.17e 0.83 bc 0.66 bc 0.47 0.52d 0.29b 0.24b 0.16b
30 1.24 de 0.80c 0.72 ab 0.48 0.67 bc 0.33a 0.30a 0.21a
60 1.33d 0.79¢ 0.63c 0.43 0.65c 0.29b 0.19 cd 0.15bc
90 147c 0.82c 0.66 bc 0.39 0.71ab 0.31ab 0.22 bc 0.16b
120 1.79b 0.95a 0.62c 0.43 0.73a 0.28b 0.17d 0.12 bc
180 195a 0.88b 0.78a 0.45 0.73a 0.29b 0.18 cd 0.11c
Mean | 1.44 0.84 0.67 0.44 0.64 0.29 0.21 0.15
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Table 5. Na and S values of mixtures with different C/N ratios during composting (continue)

Na, % S, %

o C/N=10** | C/N=20** | C/N=30% | C/N=40** | C/N=10% | C/N=20** | C/N=30** | C/N=40**
0 0.43d 0.24 cde 0.17 0.11 bc 0.38 0.32ab 0.25a 0.16a
15 0.44d 0.25 bcd 0.19 0.12b 0.37 0.30b 0.23ab 0.17a
30 0.55b 0.29a 0.21 0.14a 0.36 0.30b 0.22b 0.17a
60 0.54b 0.25bc 0.18 0.12b 0.36 0.32a 0.21b 0.16a
90 0.49¢c 0.24 de 0.17 0.08¢e 0.35 0.28c¢ 0.18c 0.15a

120 0.59a 0.26b 0.18 0.09d 0.35 0.25d 0.13d 0.12b
180 0.62a 0.23e 0.19 0.11c 0.35 0.20d 0.10e 0.09¢c
Mean 0.52 0.25 0.18 0.11 0.36 0.28 0.19 0.15

While the difference between Ca values of compost piles with a C/N ratio of 10, 20 and 30 was
significant (p <0.01), the pile with a C/N ratio of 40 was found insignificant. Ca values of the
mixtures with C/N ratio of 10, 20 and 30 before the composting (1.16%, 0.81% and 0.64%)
increased respectively to 1.95%, 0.88% and 0.78% after composting (Table 5). The mean Ca
value during the composting of the pile with a C/N ratio of 40 was determined as 0.44%. Mg
values of the mixtures with C/N ratio of 10 and 20 before the composting (0.47% and 0.22%)
increased respectively to 0.73% and 0.29% after composting. Mean Mg values of the piles with
C/N ratio of 30 and 40 were determined as 0.21% and 0.15%, respectively, during the
composting period. The mean Na values during the composting of the piles with C/N ratio of -0
10, 20, 30 and 40 were determined as 0.52%, 0.25%, 0.18% and 0.11%, respectively. The mean
S values during the composting of the piles with C/N ratio of 10, 20, 30 and 40 were determined
as 0.36%, 0.28%, 0.19% and 0.15%, respectively.

During the composting, samples were taken on 0, 15, 30, 60, 90, 120 and 180 days from
mixtures with different C/N ratios to determine Fe, Mn, Cu, Zn and B values. According to the
statistical analysis, the difference between Fe, Mn, Cu and Zn values depending on the time of
the mixtures with different C/N ratio was found significant (p <0.01). When the initial and final
values of the compost piles were compared, the Fe, Mn, Cu and Zn values increased during the

composting (Table 6).
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Table 6. Fe, Mn, Cu and Zn values of mixtures with different C/N ratios during composting

Fe, ppm** Mn, ppm**
o CIN=10 CIN=20 C/IN=30 CIN=40 C/IN=10 C/IN=20 C/N=30 CIN=40
0 430.81e 415.46 d 408.01d 398.93¢ 74.10d 72.32d 69.48 b 67.93c
15 463.73d 422.29cd | 414.06cd | 404.46¢ 7897 c 73.32 cd 70.37b 68.93 ¢
30 51043 ¢ 430.00 bc | 42056 ¢ 415.23 b 82.65b 74.82 cd 71.14b 69.36 bc
60 532.99b 437.67ab | 430.97b 419.02ab | 89.73a 76.05 bc 72.11b 70.09 abc
90 558.24 a 441.65a 436.45ab | 42490a 90.58 a 79.38a 76.74 a 71.82a
120 560.04 a 44758 a 437.79ab | 420.55ab | 90.65a 79.10 ab 76.85a 71.32ab
180 558.69 a 44240 a 442.77 a 424.80a 90.75a 79.30a 76.65a 71.20 ab
Mean 516.42 433.87 427.23 415.41 85.35 76.33 73.33 70.09

Table 6. Fe, Mn, Cu and Zn values of mixtures with different C/N ratios during composting

(continue)
Cu, ppm** Zn, ppm**

o C/IN=10 [ CIN=20 [C/N=30 |[C/N=40 [CI/N=10 [C/N=20 [ C/N=30 CIN=40
0 68.58 40.86 d 26.08 d 18.29 ¢ 64.63 d 57.13d 49.56 ¢ 40.93 b
15 76.44 ¢ 51.66 a 31.59 b 25.42ab | 71.04c 60.94cd | 54.84b 42.89b
30 88.97 d 53.80 a 36.95a 27.78a 75.10 b 65.04 57.94 b 44.59 b
60 90.85 d 41.97cd | 2838cd | 24.65b 79.10a 72.54b 62.92a 49.90 a
90 98.76 ¢ 4419 ¢ 29.10¢ 2557ab | 81.22a 77.16 a 65.99 a 51.72a

120 | 11991a | 48.64b 300Lbc | 27.52a 80.61a 76.68ab | 65.51la 50.95a
180 | 11537b | 47.89b 2957bc | 26.17ab | 80.98a 76.92ab | 66.35a 51.64a 104
Mean | 94.13 47.00 30.24 25.06 76.10 69.49 60.45 47.52

Fe values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the composting (430.81
ppm, 415.46 ppm, 408.01 ppm and 398.93 ppm) increased respectively to 558.69 ppm, 442.40
ppm, 442.77 ppm and 424.80 ppm after composting. Mn values of the mixtures with C/N ratio
of 10, 20, 30 and 40 before the composting (74.10 ppm, 72.32 ppm, 69.48 ppm and 67.93 ppm)
increased respectively to 90.75 ppm, 79.30 ppm, 76.65 ppm and 71.20 ppm after composting.
Cu values of the mixtures with C/N ratio of 10, 20, 30 and 40 before the composting (68.58
ppm, 40.86 ppm, 26.08 ppm and 18.29 ppm) increased respectively to 115.37 ppm, 47.89 ppm,
29.57 ppm and 26.17 ppm after composting. Zn values of the mixtures with C/N ratio of 10,
20, 30 and 40 before the composting (64.63 ppm, 57.13 ppm, 49.56 ppm and 40.93) increased
respectively to 80.98 ppm, 76.92 ppm, 66.35 ppm and 51.64 ppm after composting. The mean
B values during the composting of the piles with C/N ratio of 10, 20, 30 and 40 were determined
as 37.55%, 25.25%, 22.45% and 24.13%, respectively. The increase of Fe and Zn are in line
with previous research done by Par¢ et al. (1999). In this study, the accumulation of Fe, Mn,
Cu, Zn and B increases during composting. which indicates the maturity of the product (Jusoh
et al., 2013).
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Paré et al. (1999) reported that concentrations of potentially extractable and exchangeable
metals generally increased with composting at the expense of easily extractable and
exchangeable forms. Pare et al. (1999) also concluded that the stability of biosolid compost can
be correlated with the accumulation of micronutrients.

During the composting, samples were taken on 0, 15, 30, 60, 90, 120 and 180 days from
mixtures with different C/N ratios to determine Ni, Cr and Pb values (Table 7). According to
the statistical analysis, while the difference between Ni values of compost piles with a C/N ratio
of 20 was significant (p <0.05), the pile with a C/N ratio of 10, 30 and 40 was found
insignificant. The mean Ni values during the composting of the piles with C/N ratio of 10, 20,
30 and 40 were determined as 6.45%, 5.98%, 5.93% and 5.91% respectively. The mean Cr
values during the composting of the piles with C/N ratio of 10, 20, 30 and 40 were determined
as 5.36%, 5.33%, 5.24% and 5.19% respectively. The mean Pb values during the composting
of the piles with C/N ratio of 10, 20, 30 and 40 were determined as 0.84%, 0.80%, 0.79% and
0.76% respectively. In this study, heavy metal contents were found within the limits according

to the "Organic Fertilizer" regulation and were well below the limit values.

Table 7. B and Ni values of mixtures with different C/N ratios during composting

Day B, ppm Ni, ppm 105
C/N=10% C/N=20% C/N=30% C/N=40** C/N=10% C/N=20* C/N=30% | C/N=40%

0 36.23 23.92 21.81 20.96d 6.48 6.04 a 5.94 5.90
15 37.01 23.98 22.21 22.16 cd 6.47 6.00 abc 5.93 5.92
30 37.13 24.44 22.51 23.88 bc 6.43 6.01 ab 5.94 5.93
60 37.77 24.47 22.49 24.93 ab 6.44 5.97 abcd 5.92 5.92
90 38.43 26.89 22.62 25.69 ab 6.45 5.96 bed 5.93 5.92
120 38.02 26.51 22.68 25.32 ab 6.43 5.94 cd 5.91 5.90
180 38.27 26.57 22.85 25.96a 6.44 5.92d 5.91 5.90
Mean 37.55 25.25 22.45 24.13 6.45 5.98 5.93 5.91
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Table 7. Cr and Pb values of mixtures with different C/N ratios during composting (continue)

Day Cr, ppm Pb, ppm
C/N=10* C/N=20** C/N=30% C/N=40* C/N=10% C/N=20% C/N=30* | C/N=40**

0 5.32d 5.27d 5.20 5.16 b 0.80 0.77 0.75¢ 0.72d
15 5.33 cd 5.29 cd 5.20 5.15b 0.83 0.78 0.77 bc 0.73 cd
30 5.34 cd 5.30 cd 5.22 5.16 b 0.84 0.79 0.78 abc 0.74 bed
60 5.35 bed 5.33 bc 5.25 5.19 ab 0.85 0.81 0.80 ab 0.76 abc
90 5.39 ab 5.36 ab 5.26 5.20 ab 0.86 0.82 0.81 ab 0.78 a
120 5.40a 5.38a 5.27 5.24a 0.87 0.81 0.82a 0.79a
180 5.38 abc 5.37 ab 5.25 5.23a 0.86 0.81 0.81ab 0.78 ab

Mean | 5.36 5.33 5.24 5.19 0.84 0.80 0.79 0.76

Conclusions

The changes in some chemical properties of the composts with different C/N ratios obtained
from the mixture of rice husk and poultry manure were investigated throughout 180 day
incubation period. According to the data obtained; although composting continued for 180 days,
it was observed that there were no significant changes after 90 days. The EC values of the
composts obtained were found to be related to the rice husk and poultry manure rates used, and
the EC value of the mixture with a C/N ratio of 10 were found to be higher than the values of
the mixture with a C/N ratio of 20, 30 and 40 because of the larger amount of poultry manure 113
used in the mixture. When the initial and final values of the composts were compared, it was
determined that the total C, total N, OM and S contents decreased while the P, K, Ca, Mg and
micro element contents increased. As a result of this study, it was observed that the mixtures
rich in organic matter, which were also stable in structure, rich in plant nutrients, especially
carbon and nitrogen, and which cannot cause toxicity in accordance with organic fertilizer
regulation, could be composted when suitable conditions were provided and it was concluded
that the compost with a C/N ratio of 20 might be more suitable for use in agriculture.
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CUKUROVA BOLGESI KOSULLARINDA; SHARKA’NIN DAS-ELISA iLE
TESHISI iCiN EN UYGUN ORNEKLEME ZAMANININ VE TEST DOKUSUNUN
TESPITI iLE -18°C’DE MUHAFAZA EDILMIS ORNEKLERDE PARTIKUL
YOGUNLUKLARININ MEVSIiMSEL DEGiSIMLERININ BELIRLENMESI

) Dr. Ogr. Uyesi Gokmen KOC' (Sorumlu Yazar)
Cukurova Universitesi, Biyoteknoloji Anabilim Dali, Sarigam, ADANA
OZET

Dogal enfekteli Sharka hastaligini DAS-ELISA testi ile en uygun teshis zamaninin tespiti
amaciyla ¢alismalar gergeklestirilmistir**. Calismanin bu kisminda 2006 yilinda saptanan Me-
Ye-Erl ve 2008 yilinda saptanan Ad-Sol-Nel ve Me-BB-Kayl izolatlarindan alman yaprak ve
stirgiin kabugu 6rnek seklinde kullanilmistir. Her {ic 6rnegin alindig1 iklim kosullar1 birbirine
benzer 6zelliklerde olup farkl tiirleri temsil edecek sekilde olmasina 6zen gosterilmistir. Ayda
2 defa 6rnekler DAS-ELISA igin taze olacak sekilde toplanmistir. ¢ izolattanda Mart aymin ilk
yarisindan itibaren pozitif sonu¢ alinmaya baslanmistir. Haziran ayinm son haftasina kadar
yiiksek absorbans degerleri (OD) belirlenmistir. Temmuz aymnm ikinci yarisi itibariyle yiiksek
sicaklik ve bitki biinyesinde olusan fenolik bilesiklere bagli olarak absorbans degerleri diisiise
gecmis ve siipheli sonuglar elde edilmeye baslanmustir. izolatlardaki pozitif sonuglar Agustos
aymnin ikinci haftasindan itibaren negatife doniismiistiir. Eyliil, Ekim, Kasim, Aralik, Ocak ve
Subat aylarinda testlenen siirgiin kabugu ornekleri ise siirgiinler kasitla tesvik veya fors 117
yapilmadan direk ekstrakte edildigi i¢in siipheli veya negatif sonuclar vermistir. Boylece
Cukurova Bolgesi kosullarinda en uygun tespit zaman1 ¢caligmasinda Nisan ay1 her {i¢ izolat
icinde en yiiksek OD degerlerinde sonuglarin alindigi ay olmustur. Nisan ayinin her iki test
zamanindada OD degerleri benzer saptanmistir. Bu sebeple Cukurova bdlge sahil seridi ve
yayla alanlar1 disinda kalan alanlar i¢in en uygun 6rnek alma veya testleme zamani Nisan ay1
olmustur. Bunun diginda Mart ayinin ikinci yarisi, Mayis ayinm tamami ve Haziran aymin ilk
yarisiin sonuna kadar gecen zaman dilimi ELISA i¢in uygun zaman olarak tavsiye edilir.
ELISA ile test ig¢in en uygun bitki dokular1; erken bahar déneminde her ii¢ izolat iginde ¢igek
dokusu seklinde goriilmektedir. Cukurova bolgesi kosullarinda PPV i¢in en uygun ELISA test
zaman olarak goriilen Nisan ve Mayis aylarinda en uygun bitki dokusu yaprak 6rneklerinden
elde edilmistir. ikincil olarak Haziran aymda yaprak ve siirgiin kabuk dokusu en uygun test
materyali olarak saptanmistir. PPV izolat1 ekstraklarmimn muhafaza siiresi ve inaktiflesme
zamanmin belirlenmesi i¢in birer aylik periyodlarla -18°C’de muhafaza edilmis PPV
izolatlarina DAS ELISA testi uygulanmustir. Test sonucunda gegen zaman igerisinde 6rneklerin
vermis oldugu absorbans degerleri incelenmistir. Bu amagla 2008 yili Nisan aymda toplanan

Me-Ye-Erl ve Ad-Sol-Nel izolatlarina ait infekteli yaprak ekstraktlar: kullanilmistir.
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Her aym ilk haftasi -18°C’de muhafaza edilen 6rnekler, buzlari eridikten sonra DAS-ELISA
testinde kullanilmustir. 12 aylik zaman diliminde bile serolojik reaksiyon yanit pozitif kontrolle
karsilastirildiginda kabul edilebilir seviyede saptanmustir.

Anahtar Kelimeler: Sharka, Cukurova Boélgesi, DAS-ELISA, Ornekleme Zamanmi- Test
Dokusu-Partikiil Yogunluklari

(**)Calisma, Gokmen KOC'a ait doktora ¢alismasindan veriler icermektedir.

DETERMINATION OF OPTIMAL SAMPLING TIME AND TEST TISSUE FOR
IDENTIFICATION OF SHARKA WITH DAS-ELISA IN CUKUROVA REGION
CONDITIONS AND DETERMINATION OF SEASONAL VARIATIONS OF
PARTICULATE DENSITIES IN SAMPLES PRESERVED AT -18°C

ABSTRACT

Studies were conducted to determine the best time to diagnose Sharka with natural infection
with DAS-ELISA test. In this part of the study, leaf and shoot bark samples taken from the
isolates Me-Ye-Erl detected in 2006 and Ad-Sol-Nel and Me-BB-Kay1 detected in 2008 were
used. The climatic conditions in which all three examples are taken are similar to each other
and they are made to represent different species. 2 times a month the samples were collected to
be fresh for DAS-ELISA. all three isolates have started to receive positive results since the first
half of March. High absorbance values (OD) were determined until the last week of June. In 118
the second half of July, due to high temperature and phenolic compounds formed within the

plant, absorbance values declined and suspicious results began to be obtained. Positive results

in isolates turned negative from the second week of August. Shoot bark samples tested in
September, October, November, December, January and February showed suspicious or
negative results as shoots were extracted directly without intentional encouragement or fors.

Thus, April was the month in which the results were obtained at the highest OD values in all

three isolates in the study of optimal detection time under the conditions of Cukurova region.

OD values were similar in both test times in April. For this reason, the most suitable sampling

or testing time for areas other than Cukurova region coastline and highland areas has been in

April. the second half of March, the whole of May and the first half of June until the end of the

time period is recommended as the appropriate time for ELISA.

The most suitable plant tissues for testing with ELISA are seen in the form of flower tissue in

all three isolates in the early spring period. April and May, which are seen as the most suitable

ELISA test time for PPV in Cukurova region conditions, were obtained from leaf samples of

the most suitable plant tissue. Secondarily, in June, leaf and shoot bark tissue were identified

as the most suitable test material.
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DAS ELISA test was applied to PPV isolates maintained at-18°C with one-month periods to
determine the storage and inactivation time of PPV isolation extracts. The absorbance values
of the samples were examined during the test. For this purpose, infected leaf extracts belonging
to Me-Ye-Erl and Ad-Sol-Nel isolates collected in April 2008 were used. The samples, which
were kept at-18°C the first week of each month, were used in the DAS-ELISA test after their
ice had melted. Even within the 12-month period, the Serological reaction was found to be
acceptable compared to the response positive control.

Keywords: Sharka, Cukurova Region, DAS-ELISA, Sampling Time-Test Tissue-Particle Densities.

(**)The study contains data from Gokmen Kog's PhD study.

GIRIS

Sert ¢ekirdekli meyve tiirleri {ilkemizin degisik bolgelerinde degisen yogunlukta
yetistirilmektedir. Ulkemizin dzellikle Dogu Akdeniz bdlgesi gibi alanlari, ekolojik avantajlar
nedeniyle sofralik erkenci sert ¢ekirdekli meyve tiretimi i¢in 6onemli bir potansiyele sahip olup
bu potansiyel son zamanlarda da degerlendirilmeye baglanmistir (Anonymous, 2000). Diinya
karantina listelerinde Turunggil endiistrisini ciddi sekilde tehdit eden Citrus Tristeza Viriisii
(CTV) gibi bir 6neme sahip sert ¢ekirdekli meyvelerin 6nemli bir hastaligi olan Plum Pox
Potyvirus (Sharka), iilkemizde Marmara, Ege ve I¢ Anadolu Bolgelerinde belirlenmis olup 119
diger bolgeler igin belirsizlik s6z konusudur. Bu ¢alisma ile Plum Pox Potyviriis’iin Dogu
Akdeniz Bolgesinde heniiz varlig1 kesin olarak rapor edilmemis ancak 2005 yili iginde yapilan
on degerlendirme caligmalarinda ELISA testi ile siipheli olan veya enfekteli kabul edilecek
ornekler belirlenmis ve hastaligin varlig1 Ulkemiz igin, 6zelde de bolgemiz i¢in dSnem kazanmis
ve s6z konusu ornekler Kkontrollii kosullarda koruma altna alimmustir. Dogu Akdeniz
Bolgesi’nde etmenin varliginin saptanmasi konuya ilgiyi arttirmis olup belirlenmis viriisiin
veya izolatlarinm karakterizasyonu bu ¢aligmanim esas amacini olusturmustur. On calismalari
takiben izolatlarin ik ayrimlar1 molekiiler ve serolojik olarak gerceklestirilmis ve saptanan
izolatlar yurt i¢i ve yurt disinda 6nceden saptanmis izolatlarla karsilastirilarak 6zellikleri ortaya
konmustur. Sert cekirdeklilerde ekonomik kayiplara neden olan PPV’nin Dogu Akdeniz
Bolgesindeki yaygin etkileri ve bu bolgede izolatlarin yeni saptanmis olmasi, viriis izolatlarinin
biyolojik ve serolojik 6zellikleri hakkinda yeterli ¢aligmalarin bulunmayisi, mevcut olanlarin
da ylizeysel olmasi nedeniyle bolgede daha detayli ¢aligmalarin yapilmasi geregi ortaya
cikmistir. Ayrica iilkemiz ve bolgemizde Ozellikle erkenci iliman iklim meyvelerinin
yetistiriciligine iriinlerin yiiksek fiat ile pazarlanmasi nedeniyle agirlik verilmektedir. Bu
sebeple dis ve i¢ piyasada talep goren ¢esitlerin iiretimine agirlik verilmis olup iiretim

materyallerinin iilke icerisinde bir bolgeden diger bolgeye gecisi ve dis lilkelerden ithalat
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yoluyla iilkeye girisi yapilmaktadir. Ozellikle kiiltiire]l yontemler haricinde herhangi bir
kimyasal miucadelesi olmayan viriis ve viriis benzeri hastalik etmenlerinin kolayca ve
kontrolsiiz sekilde tasinmasmna neden olmaktadir. Etmenin bolgede saptanip en uygun
ornekleme zamani, en uygun test dokusu, tekrarli dogrulama tetsleri i¢in en uygun muhafaza
kosullarmin ortaya konulmasi; etmenin bdlgeden temizlenmesi ve ileride gergeklestirilecek
virlisten ari ismine dogru fidancilik ¢alismalarina kaynak saglanmasi agisindan 6nemlidir.

Sharka sert ¢ekirdekli meyvelerin en istilact hastaligi olarak bilinmektedir. Sadece Avrupa’da

100 milyon adet agaci infekte etmistir. Su anda ise Akdeniz ve Kuzey Afrika iilkelerinde ve
Avrasya’da hizla yayildigi bildirilmektedir (Gildow ve ark., 2000). Etmen 1993°te Sili’de, 1999
sonlarinda Amerika Birlesik Devletleri (A.B.D.)’nde, 2000 yilinda ise Kanada’da rapor
edilmistir (Acuna, 1993; Anonymous , 2001). Hastaligin varlig1 Asyada en son Kazakistan‘dan
(Spiegel ve ark., 2004) ve son olarakta Kuzey Kibris’ta Letke bolgesindeki sofralik kayisilardan

rapor edilmistir (Kog ve ark., 2009). PPV’nin meydana getirdigi nitel ve nicel zararlar yiiziinden

biiylik ekonomik Oneme sahiptir. Ekonomik zarari ile ilgili bazi bilgiler literatiirde yer
almaktadir. infekteli meyvelerin agirhg duyarli gesitlerde % 22-34, meyve biiyiikligi % 70
oraninda diisebilmektedir (Jourdovic ve Janda, 1963). Bulgaristan’da hasat 6ncesi % 95-100

aras1 oranlarda erken meyve dokiimleri belirlenmistir (Anonymous, 1974). Eski
Cekoslavakya’da verim diisiikliigli aga¢ basma % 83,4 ‘e kadar ¢ikmistir (Balatny ve Heger, 120
1965). Ispanya’daki kayisi iiretiminin % 60’ 11 karsilayan Murcia bolgesinde 1988 ‘den sonra
100,000°den fazla aga¢ PPV nedeni ile sokiilmiistiir (Dicenta ve ark., 1999).

PPV virionlar1 esnek ipliksi yapida olup yaklasik 750 X 11-13 nm boyunda ve 36-38 kDa
agirhgmdadir (Garcia ve ark., 1994 ; Crescenzi ve ark., 1997).

Meyve agaclarindaki PPV infeksiyonlari, sadece yaprak ve meyvelerde teshis edilebilen
belirtilere neden olmayip ayni zamanda agaglar1 zayif diisiirerek 6mriinii de kisaltmaktadir.
PPV belirtileri gesit, yas, beslenme durumlar1 ve sicakliga gore ¢ok degiskendir. Farkli PPV 1k
ve izolatlar1 hastalik siddeti ve belirti olusumunda degisiklikler géstermektedir. Etmen cogu
zaman silirglinlerin u¢ kisimlarinda saptanamayip ana dala yakin yerlerde saptanabilmekte,
infekteli agaclarim her yaprak veya meyvesi belirti gostermemektedir (Gildow ve ark., 2000).
PPV, biyolojik yontemler disinda serolojik yontemler ve 6zellikle ELISA (Enzyme Linked
Immunosorbent Assay) ile de saptanabilmektedir. Clark ve ark. (1976), PPV ve diger sert
cekirdekli meyve virislerinin ELISA ile etkin bir sekilde saptandigini, ayrica Clark ve Adams,
(1977) ise karakteristik microplate yontemiyle daha fazla sayida bitki 6rneginin daha pratik bir

sekilde bitki viriislerine kars1 etkin olarak testlenebilecegini belirtmislerdir.
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Ulkemizde sert ¢ekirdekli meyvelerde zararh viriis hastaliklari ile ilgili yapilmis bazi ¢alismalar
mevcuttur. Sert ¢ekirdekli meyve iiretiminin yapildigi Akdeniz, Dogu Anadolu, Ege ve I¢
Anadolu bolgelerinde viriis ve viriis benzeri hastaliklar yoniinden durumu bilinmeyen bdlgeler
mevcuttur (Sipahioglu, 2000; Kog, 2003). Plum Pox Potyviriis’iin Tiirkiye’deki varligmi ilk

kez Sahtiyanci, (1969) Edirne ilinde yetistirilen eriklerde saptadigini bildirmistir. Kur¢man,

(1973) ise Ankara ilinde yetistirilen erik agaglarindan P.persica GF-305 iizerine kabuk agilama

ile PPV’nin varligini rapor etmistir. Daha sonra Yrektiirk, (1984) Marmara Bolgesinde 1976-

1982 yillar1 arasinda gergeklestirdigi incelemelerde az sayida seftali, erik ve kayis1 agacinda

PPV infeksiyonun varligmi belirlemis ve rapor etmistir. Izmir ve Yalova’daki sert ¢ekirdekli

meyve bahgelerinde PPV nin varligi, Dunez (1986), tarafindan rapor edilmistir. Erdiller (1988),

Ankara ilinde kayis1 ve eriklerde PPV’yi serolojik ve biyolojik yontemlerle belirlerken,
Elibiiytik ve Erdiller (1991), Ankara ili ve ilgelerinde yaptiklar1 gézlemler sonucu kayisi ve
eriklerde PPV infeksiyonu saptamislardir. Ancak seftali agaglarinda herhangi bir infeksiyon
belirlenmemistir. Ankara ilinde ev bahgelerinde bile bulasik agaclarmm bulundugu ayni
arastiricilar tarafindan belirlenmistir. Azeri (1994), Aydm, Balikesir, Canakkale, Izmir ve
Manisa illerindeki bahge ve fidanliklarda Sharka hastaligini saptamis, ayni yillarda Yildizgordii

ve Cali, (1994) Dogu Akdeniz bolgesinde sert ¢ekirdekli meyvelerde zararh viriis hastaliklarimi
belirlemek amaci ile yaptiklar1 ¢calismalarda bir 6rnegin epidemik ve ekonomik agidan 6nemli 121
olan PPV ile infekteli oldugunu bildirmisler, Fakat Cali, (1995) Dogu Akdeniz bolgesinde
PPV ’nin varligmi daha 6nce rapor etmelerine ragmen teyid etmemistir. Baloglu ve ark. (1995),
Adana ve Tarsus Bolgesi’nde yetistiriciligi yapilan erik ve seftali agaglarinda sarka viriisiinii
ELISA ile tespit etmeye ¢alismiglar ve bolgeyi bu viriis agisindan temiz olarak bulmuslardir.
Benzer sekilde Gazel (1997), Gazel ve Caglayan (1998), Hatay ilindeki sert ¢ekirdekli meyve
agaclarinda zararli virlis hastaliklarmi tespit etmek i¢in yaptiklar1 calismada PPV
infeksiyonunun tespit edilmedigini bildirmislerdir. Elibiiyiik ve Erdiller (1998), Malatya ‘da
sert ¢ekirdekli meyve agaclarinin bu virlis bakimindan temiz oldugunu rapor etmislerdir.
Baloglu ve ark. (2001), Malatya ve civarinda kayisilarda goriilen viriis hastaliklarinin
saptanmas1 ve ¢ozlim yollar1 tizerinde yaptiklar1 ¢alismada diger viriisler yaninda PPV nin de
saptanamadigin1 ve sonug olarak bolgenin PPV ve genelde diger viriis hastaliklar1 agisindan da
temiz oldugunu bildirmislerdir. Yorganci ve ark. (2001), de Malatya’da kayis1 ¢esitlerinin bazi
virlis hastaliklar1 agisindan degerlendirmesini yaptiklar1 ¢aliymada, testlenmis olan kayisi
genetik materyalinin PPV ile bulasik olmadigini bildirmislerdir. Elibiiylik (2001), PPV ile
infekteli kayisidan alman belirti gosteren ve gostermeyen yaprak disklerini ELISA ile

testlemistir.
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Calismada +37 °C’de 4 saat ve +4 °C’de bir gece olmak iizere iki farkli inkiibasyon kosulu
denenmis, yaprak disk biiyiikliigii ve sayis1 arttik¢a absorbans degerinin de arttigi, 4 saat 37

9C’lik bir inkiibasyon periyodona birakilan disklerin absorbans degerlerinin bir gece 4 °C’de
birakilanlardan daha yiiksek oldugunu bildirilmistir. Ayni arastirici, biitiin kosullarda belirti
gosteren disklerdeki absorbans degerlerinin gostermeyenlerden en az iki kat daha yiiksek
oldugunu belirtmistir. Elibiiyilk (2003), Ankara ilinde erik, kayist ve seftali agaglarinin
bulundugu 10 ev bahgesinde, 1995-2002 yillar1 arasi, PPV ile ilgili yaptig1 gézlem ¢aligmalari

sonucu hastaligin yiiksek oranda yaygimn oldugunu bulmustur. Calismada DAS-ELISA ve IC-
RT-PCR yontemleri kullanilmistir. Elde edilen sonuglar degerlendirildiginde sekiz yil
icerisinde Plum pox viriistiniin varlig1 hastalik kaynaginda %85.7-100 iken 500 m uzagmda %
25-29,4’e diistiigl belirlenmistir. Ayn1 arastirici tiim PPV izolatlar1 PPV-M olarak belirlemis,

erik unlu yaprak bitinin ise (Hyalopterus pruni) PPV’nin Ankara’daki tek vektor oldugunu ilk

kez bildirmistir. Sertkaya ve ark., (2003), Malatya ili disinda Tiirkiye’nin farkli bélgelerinde
PPV’nin belirlenmesi amaciyla gerceklestirdikleri calismada toplam 52 Ornekten sadece
Ankara ilinden toplanan 2 adet kayisi da PPV-M 1rkini tespit etmislerdir. Elibiiyiik (2004),
Ankara ilinin farkli kisimlarinda, Plum pox viriisiiniin varlig1 i¢in incelemelerde bulunmustur.
Aragstiricy, kayisy, erik, seftali, kiraz ve visne olmak iizere toplamda 935 agaci PPV nin varligina
kars1 DAS-ELISA ile testlemis, ¢ok sayida agacta da saptadigmi bildirmistir. Ayn1 arastiric 122
DASI-ELISA kullanmak suretiyle PPV-M izolatinin varhigini dogrulayip, PPV-D izolatinin ve
PPV-M+D Kkarisik infeksiyon durumunu ilk kez bildirmistir. Tolay Arikan ve ark., 2004.
Kahramanmaras ilinde kirazlarda % 0,4 infeksiyon oraninda PPV’yi serolojik olarak
saptadiklarini bildirmislerdir. Buzkan ve ark. (2005a), Siit¢ii Imam Universitesi sert ¢ekirdekli
meyveler adaptasyon parselinde gerceklestirdikleri survey sonucunda etmenin varhigini yiiksek
infeksiyon orani ile serolojik olarak saptadiklarini 6ne siirmiislerdir. 183 kayis1 6rnegine
PNRSV, PPV, PDV, ApMV, ACLSV viriislerine kars1 DAS-ELISA yontemiyle testlemeler
yapilmistir. PPV bulasiklik oraninin % 2,73 saptandigi calismada PNRSV 9% 13,41, PDV ile
ApMV % 1,63 oraninda bulasik bulunurken ne adaptasyon parseli yakinlarindaki iiretim
alanlarinda nede bolgedeki diger illerde bulunan bahgelerde etmenin varligi heniiz rapor
edilmemistir. Buzkan ve ark., (2005b)’nin K.S.U. SEKAMER’deki seftali parselinde
yuriittiikleri aragtrmada toplam 262 agacin %22,9’nun (60 Ornekte) bir veya iki viriisle
enfekteli oldugunu bulmuslardir. En fazla bulasiklik %11,45 ile PPV bulunurken bunu takiben
PNRSV %7,25 ve ACLSV %3,82 oranlarinda tespit edilmistir. ApMV ve PDV infeksiyonu test
edilmemistir Candresse ve ark., (2006) PPV rec wkimi Tiirkiye’de Isparta ilindeki erik

orneklerinde biyolojik, serolojik ve molekiiler analizlerle ilk kayit seklinde saptamuslardir.
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Ilbag ve Citir, (2006) Tekirdag ve cevresindeki dikenli yabani eriklerde PPV infeksiyonu
saptamislardir. Ko¢ ve Baloglu, (2006) yilinda erik bahgeleri iizerine yaptiklar1 ¢aligmada
klorotik leke, mese yapragi benzeri renk agilmalari, yaprak sekil bozulmasi ve ¢izgi seklinde

renk a¢ilmalarinin PPV nin Marchus 1rki ile baglantili oldugu DAS-ELISA, RT-PCR ve RFLP
yontemleri ile saptamis ve ayni ¢calismada arastiricilar PPV nin Cukurova Bolgesi i¢in ilk kayit
oldugunu bildirmislerdir.

Oztekin, (2006) Kahramanmaras Siit¢ii Imam Universitesi (K.S.U.) Sert Kabuklu Meyveler
Arastirma Merkezi (SEKAMER) koleksiyon parselindeki bulunan badem agag¢larmnin bir
kismida dikimden sonraki 3-4 yil igerisinde yaprak simptomlar1 goriildiigiinii bildirmistir.
Aragtiric1 2005 yilinda toplam 222 6rnegi DAS-ELISA testi ile Erik nekrotik halka leke virlisu
(Prunus necrotic ringspot virus, PNRSV), Erik clicelik virtst (Prune dwarf virus, PDV), Erik

sarka viriisii (Plum pox virus, PPV), Elma klorotik yaprakleke viriisii (Apple chlorotic leafspot

virus, ACLSV) ve Elma mozayik viriisi (Apple mosaic virus, ApMV) i¢in testlemistir. Test

edilen toplam agaglarin icerisinde 52 Ornekte (%23,4) PNRSV ve ACLSV’nin tek
infeksiyonlar1 bulunmustur. En fazla infeksiyon 6rneklerin %20,3’i ile PNRSV ve %3,2’si ile
ACLSV’de tespit edilmistir. PDV, ApMV ve PPV badem bahg¢esinde bulunmadigi ayni
calismada belirtilmistir. Ko¢ ve Baloglu, (2007) Cukurova erik izolat1 ile yaptiklari caligmada
etmenin Chenopodium foetidium tizerine asilanmasi1 sonucu orta diizeyde patotip oldugunu 123
belirlemiglerdir. Tiirkiye’ye 6zgli yerel bazi kayisi gesitlerinin PPV ye karsi toleranslik
durumlarinin belirlenmesi i¢in Macaristan’da yapilan bir ¢calismada Caglayan ve ark. (2008)
iimit var sonuglar elde ettiklerini bildirmislerdir. Ancak ayni bildiride benzer cesitlerle farkli
arastiricilarin yaptiklari ¢alismalarda PPV ye karsi duyarlilik saptandiginin da alt1 ¢izilmistir.
Ulubas ve ark., (2008) PPV’nin tip dis1 izolatlariyla yaptiklar1 ¢alismada Ankara ilinden
toplanan kayist 6rneklerde PPV-T (PPV-Turkey) seklinde isimlendirilen ve bu giine kadar
saptanmis diger tip dis1 izolatlardan farkli oldugu belirtilen tip disi yeni bir wk olarak
bildirmiglerdir. Cukurova Bdlgesinde yapilan survey calismasinda gezilen 28 seftali
bahgesinden 1°1(%3,57), 24 Nektarin bahg¢esinden 3’1 (%12,5) ve 67 kayis1 bahgesinde 3 ’{liniin
(%4,4) Sharka hastalig1 ile infekteli buldugunu bildirmistir. Elde edilen veriler, incelendiginde
Dogu Akdeniz Bolgesi'nde daha Onceki smirli bulagiklik oranlarmin aksine bolge sert
cekirdekli meyve iiretimi i¢in dnemli bir PPV ¢ikisinm ilk raporu seklinde belirtilmistir (Kog
ve Baloglu, 2009b.). Bu izolatlarin 2006 yilinda daha 6nce Ko¢ ve Baloglu, (2006) tarafindan
saptanan Cukurova bolgesi erik izolat1 yada wkindan farkli olabilecegi ihtimali {izerinde

durulmustur.
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MATERYAL ve METOD

Materyal

Sharka hastalig1 etmeninin en uygun hangi bitki dokusundan belirlenebileceginin saptanmasi
amactyla ¢icek, yaprak, siirgiin kabugu ve meyve dokularindan alman 6rneklerle DAS-ELISA
caligmalar1 yapilmistir. Calisma PPV ile infekteli bulunan Me-Ye-Erl, Ad-Sol-Nel ve Me-
BB-Kayl izolatlarindan alinan, yaprak, kabuk (floem), ¢icek ve meyve (meyve kabugu ve eti)
ornekleriyle yapilmistir. Mart ve Haziran aylar1 arasinda 15 gilinliik donemler halinde alinan
orneklerle yapilan ELISA test sonuglari1 belirlenmistir. Serolojik c¢alismalarda survey
calismalarinda viriis benzeri hastalik belirtileri gosteren siipheli 6rnekler ile herhangi bir belirti
gozlenmeyen degisik bahgelerde tesadiifi olarak se¢ilmis Orneklerden getirilen bitkilere ait
yaprak, stirgiin ucu, tek yillik siirgiinlere ait kabuk dokulari, meyve, ¢igek, tohum 6rnekleri
kullanilmistir. ELISA testi i¢in kullanilan PPV antiserumlari, LOEWE (Germany) ve
BIOREBA AG (Germany) firmalarindan temin edilmistir. ELISA testi ¢alismalari, PPV
infekteli materyalin karigik infeksiyon durumlarinin ortaya konulmasi amaciyla Erik Ciicelik
Viriisii (Prune Dwarf Ilarvirus, PDV), Erik Nekrotik Halkali Leke Viriisii (Prunus Necrotic
Ringspot Ilarvirus, PNRSV), Elma Mozaik Viriisu (Apple Mosaic llarvirus, ApMV) ve Elma
Klorotik Yaprak Leke Viriis (Apple Chlorotic Leafspot Trichovirus, ACLSV) lerine karsida
yiritilmistir. PPV disinda s6zii edilen viriislere ait antiserumlarda Agdia (USA) ve 124

BIOREBA (Germany) firmalarindan temin edilmistir.

Metod
DAS-Elisa
Survey calismalarina 2006 yilmin Nisan ay1 baglarinda baslanmis ve 2009 yili Temmuz ayina

kadar vejetasyon donemlerinde, yaz baslarinda ve sonbaharda gidilerek bahcgeler gezilmis
ornekler secilerek surveyler tamamlanmistir. Survey calismalarindan ornek olarak alinan
bitkilerde viriis varligi DAS-ELISA ile arastirilmistir. Alinan geng yapraklarda viriis taramasi
Double Antibody Sandwich (DAS-ELISA) yontemine gore yapilmistir (Clark ve Adams, 1977;
Baloglu ve ark. 1988). DAS-ELISA sonucu pozitif olarak belirlenen ¢rneklerde serotiplerin
belirlenmesi ve atipik serolojik davranis gosteren izolat varligini kontrol etmek amaciyla DASI-
ELISA testleride (Indirect Double Antibody Sandwich-Enzyme Linked Immuno Sorbent
Assay) gerceklestirilmistir.

“’Dogu Akdeniz Bolgesinde Sert Cekirdekli Meyvelerde Plum Pox Potyviris (PPV,
Sharka) ’tintin Durumunun Belirlenmesi ve Karakterizasyonu’’ baslikli doktora caligmasi
sirasinda elde edilen bulgular asagidaki gibi siralanip tartigilmistir. Elde edilen bulgular 2006-
2009 yillar1 arasinda yaklasik dort yillik bir zaman dilimini kapsamaktadir.
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Bu caligmaya ait bulgu ve tartismalar, Dogu Akdeniz Bdlgesi igerisinde yer alan 5 il ve bolge
ile iiretim materyali aligverisi ve yakinligindan dolay1 Nigde ilinde inceleme yapilan alanlar1
yansitmaktadir. Calisma kapsamindaki veriler; makroskobik gdzlem, biyolojik, serolojik ve

molekiiler calismalar sonucunda ortaya konmustur.

BULGULAR VE TARTISMA

Survey ¢aligmalar1 sirasinda genel olarak yapraklarda, klorotik bantlar, damar agilmasi, halka
seklinde beneklenme ve sekil bozuklugu (pinasti, kivrilma ve enasyon) meyvede sekil
bozuklugu ve ¢ekirdekte halka seklinde beneklenmeler; govdede catlamalar; ¢iceklerde renk
kirilmasi gibi simptomlar gdzlenmistir. Adana, Hatay, Icel, Kahramanmaras, Osmaniye ve
Nigde illerini kapsayan surveyler gerceklestirilmistir.

Yapraklarda degisik tipte nekrotik yada klorotik leke, halkali leke, mozaik, delinmis yapraklar
(shot hole), meyvelerde nekrotik veya klorotik lekelenme, sekil bozuklugu gosteren agaclar
stipheli 6rnek bitki olarak belirlenmistir. Survey alanlarinda 6ncelikli olarak sert ¢ekirdekli
meyve agaclarma ait 6rnekler ve sert kabuklu grubunda yer alan badem ve ceviz bitkilerinden
degisik simptom gdsteren ornekler PPV infeksiyonu siiphesiyle inceleme altina alinmustir.
Toplam 282 adet alana ait yaklasik 895 bitki testlenmistir. Ayrica potansiyel karsik infeksiyon
durumlarinin ortaya konulmasi amaciyla Erik Ciicelik Viriisii (Prune Dwarf Ilarvirus, PDV),
Erik Nekrotik Halkali Leke Viriisii (Prunus Necrotic Ringspot llarvirus, PNRSV), ElIma Mozaik
Virusi (Apple Mosaic llarvirus, ApMV) ve Elma Klorotik Yaprak Leke Virus (Apple Chlorotic
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Leafspot Trichovirus, ACLSV) lerine karsida da yiirtitiilmiistiir. ELISA testi sonucunda Adana
ilinde Ad-Sol-Kay1 (cv. Nimfa), Ad-Sol-Nel (cv. Silver King), Ad-Hav-Nel (cv. ?), Ad-Hav-
Erl (cv.?), Ad-AHo-S1 (cv. Rich May), Ad-AHo-Nel (cv. May Glo), Ad-Is-Bal (cv.Tuono),
Ad-Is-Ba2 (cv. Ferragnes), Ad-KYus-Nel (Caldesse2000), Ad-Po-Nel (Veniis); Mersin ilinde
Me-Ye-Erl (cv.?), Me-BB-Nel (cv.Silver King), Me-BB-Kayl (cv. Trinte), Me-BB-Kay2 (cv.
Priana), Me-GK-Kayl (Nimfa) seklinde kodlanan sert ¢ekirdekli meyve tiir ve gesitlerine ait
ornek izolatlar PPV ile bulasik olarak saptanmustir. Sert Cekirdekli Meyve (SCM) viruslerine
kars1 gerceklestirilen DAS-ELISA ¢alismalarinda herhangi bir bulasiklik veya karisik
infeksiyon durumu belirlenmemistir.

Baloglu ve ark., (1995), tarafindan bolgede yetistiriciligi yapilan erik ve seftali agaglarmin
Sharka hastalig1 yoniinden temiz bulmasindan beri gecen yaklagik son 15 yillik bir siirede
bolgenin hastalik goriintiisii olumsuz sekilde degisime ugramustir.

Elde edilen sonuglara gore alinan toplam 895 6rnegin alindig1 282 alandan 13 tanesi Plum Pox
Potyvirus ile infekteli bulunmus olup, ortalama infekteli sert ¢ekirdekli meyve bahgesi yada

alan orani bolge genelinde % 5,31°dir.
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Analizler sonucunda PPV ile infekteli sert ¢cekirdekli meyve bahge yada alan oraninin Adana

ilinde (%12,5) Mersin iline (%5,55) gore nerdeyse iki kat1 oranda oldugu saptanmistir.

Tiirlerin bolgedeki bahgeler yoniinden bulagiklik oranlarinda ise nektarin %1,77 ile ilk sirada,
kayist %1,41 ile ikinci sirada yer almistir. Erik tliriiniin %0,7 ile {iglincli oldugu siralamada
seftali ve badem bahgelerinin bulasiklasma oran1 %0,35 seklinde belirlenmistir. Ornekleme
yapilan kiraz, visne ve ceviz bahgesi veya alanlarinda ise herhangi bir Sharka hastalik

infeksiyonuna rastlanmamuistir.

Cukurova Bolgesi Kosullarinda; PPV’nin DAS-ELISA ile Teshisi icin En Uygun
Ornekleme Zamamm Tespit Cahsmasi

Sharka hastaligint DAS-ELISA testi ile en uygun teshis zamaninin tespiti amaciyla ¢aligmalar
2008-2009 yillarinda gergeklestirilmistir. Caligmanimn bu kisminda 2006 yilinda saptanan Me-
Ye-Erl ve 2008 yilinda saptanan Ad-Sol-Nel ve Me-BB-Kayl izolatlarindan alinan yaprak ve
stirgiin kabugu 6rnek seklinde kullanilmustir (Sekil 1.; Sekil 2.; Sekil 3.).

126

17052008 |

Sekil 1. .Adana Sol-Nel izolat1 belirtileri (Cigek renk kirilmasi; Yaprakta diizensiz
klorotik lekeler

Sekil 2. Mer-BLsaKayl izolat1 belirtileri (Yapraklarda mese yapragi benzeri klorotik
lekelenmeler (Sol), Meyvelerde halka seklinde beneklenme ve ¢okiintiiler (orta ve sag)
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15.05.2008

Sekil 3. PPV Me-Ye-Erl izolati Meyve (sag) ve Yaprak (sol) Belirtileri

| 15.05.2006

Her {i¢ 6rnegin alindig1 iklim kosullar1 birbirine benzer 6zelliklerde olup farkh tiirleri temsil
edecek sekilde olmasina 6zen gosterilmistir. Ayda 2 defa 6rnekler DAS-ELISA igin taze olacak
sekilde toplanmustir. Ug izolattanda Mart ayinm ilk yarisindan itibaren pozitif sonu¢ alinmaya
baslanmistir. Pozitif sonug¢lar Haziran aymin son haftasina kadar ytiksek absorbans degerlerinde
(OD) belirlenmistir. Temmuz ayinin ikinci yarisi itibariyle yiiksek sicaklik ve bitki biinyesinde
olusan fenolik bilesiklere bagl olarak absorbans degerleri diisiise ge¢mis ve siipheli sonuglar
elde edilmeye baslanmustir. izolatlardaki pozitif sonuglar Agustos aymin ikinci haftasindan
itibaren negatife dontismiistiir. Eyliil, Ekim, Kasim, Aralik, Ocak ve Subat aylarinda testlenen
siirgiin kabugu oOrnekleri ise siirglinler kasitla tesvik veya fors yapilmadan direk ekstrakte
edildigi i¢in siipheli veya negatif sonuglar vermistir.
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Tablo 1. DAS-ELISA testi ile en uygun teshis zamanmin tespiti amaciyla farkli

izolatlara .ait 6rnekleme zamanlarma ait serolojik test galigmas1 sonuglari

Av, Wil | Tarth | MeYe- | Ad-5Sal- Me-BB- | Negatf | Pozitif | Buffer | Sonug
Hafta | Er1 OD | Nel OD Kayl E.OD | E OD | E.OD | PPV
oD
Mart, 2. 0,587 0.550 0.613 0172 | 1812 | 0,076 +
2008 4. 0,650 0,688 0,698 0123 | 1,801 | 0,087 J—
Misan, 2 0,820 0,715 0.815 0128 | 1806 | 0,077 | 4+t
2008 4. 0,955 0,873 0.873 0,130 | 1,712 | 0,068 | +++++
Mayis | 2. 0,747 0,676 0,776 0,130 | 1,789 | 0,097 | ++
2008 4 0,765 0,675 0,770 0129 | 1816 | 0,079 | ++
Haziran, 2. 0560 0,651 0,641 0122 | 1901 | 0.069 —+
2008 4. 0,540 0,532 0,552 0,117 | 1,907 | 0,087 +
Temmuz, 2. 0,755 0,523 0,523 0,122 | 1,556 | 0,091 +
2008 4, 0,253 0,255 0,245 0,133 | 1452 | 0,059 -
Afustos, 2. 0,136 0,170 0,165 0,144 | 1600 [ 0,083 -
2008 4. 0,210 0,155 0,163 0,135 | 1,622 | 0,091 -
Evlil, 2. 0,250 0,258 0,248 0132 | 1412 | 0,086 -
2008 4. 0,200 0,194 0,144 0,121 | 1453 | 0,087 -
Ekim, 2. 0,150 0,191 0,188 0122 | 1,126 | 0,082 -
2008 4. 0,195 0,176 0,108 0,131 | 1,213 | 0,073 -
Kazim, 2. 0,171 0,167 0.15% 0,134 | 1,120 [ 0076 -
2008 4, 0,116 0,156 0,156 0129 | 1,160 | 0,073 -
Aralik, 2. 0,181 0,138 0,163 0,131 | 1,113 | 0,069 -
2008 4. 0,101 0,108 0.100 0,132 | 1,106 [ 0065 -
Ocak, 2. 0,079 0,108 0.095 0,121 | 1,003 [ 0,055 -
2008 4. 0,089 0.0%39 0,162 0144 | 1000 [ 0,056 -
Zubat, 2. 0,133 0,190 0,200 0119 | 1,100 | 0,053 -
2008 4, 0,232 0,245 0.236 0,141 | 1,023 [ 0,062 I
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Boylece Cukurova Bolgesi kosullarinda en uygun tespit zamani ¢alismasinda Nisan ay1 her ii¢
izolat i¢inde en yiiksek OD degerlerinde sonuglarin alindig1 ay olmustur. Nisan aymin her iki
test zamanimndada OD degerleri benzer saptanmistir. Bu sebeple Cukurova bolge sahil seridi ve
yayla alanlar1 diginda kalan alanlar i¢in en uygun 6rnek alma veya testleme zamani Nisan ay1
olmustur. Bunun disinda Mart aymin ikinci yarisi, Mayis aymin tamami ve Haziran aymin ilk
yarisinin sonuna kadar gegen zaman dilimi ELISA i¢in uygun zaman olarak tavsiye edilir
(Tablo 1). Eyliil aynin ilk yarisindaki negatif degerden siipheli degere dogru OD artigsinin ortam
sicakhiginin yiliksek degerlerden daha diisiikk degerlere dogru azalmasi ile ilgili oldugu
diistiniilmiistiir. Subat ayinm ikinci yarisindaki OD artis1 ise yine ortam sicakligmnin viral
partikiil icin uygun degerlere yiikselmesi ile ilgili bir gosterge kanmsa varilmustir (Tablo 1).

PPV’ye Karsi DAS-ELISA Testinde Kullanilacak En Uygun Bitki Dokusunu Tespit
Cahsmasi

Sharka hastalik etmeninin en uygun hangi bitki dokusundan belirlenebileceginin saptanmasi
amaciyla ¢icek, yaprak, siirgiin kabugu ve meyve dokularindan alinan 6rneklerle DAS-ELISA
caligmalar1 yapilmistir. Calisma PPV ile infekteli bulunan Me-Ye-Erl, Ad-Sol-Nel ve Me-
BB-Kayl izolatlarindan alinan, yaprak, kabuk (floem), ¢icek ve meyve (meyve kabugu ve eti)
ornekleriyle yapilmistir. Mart ve Haziran aylar1 arasinda 15 giinliik donemler halinde alinan 128

orneklerle yapilan ELISA test sonuglar1 belirlenmistir (Tablo 2).

ELISA ile test i¢cin en uygun bitki dokular1; erken bahar doneminde her ii¢ izolat i¢inde ¢icek
dokusu seklinde goriilmektedir. Ancak seftali, nektarin ve bazi renkli ¢icek agan erik tiirleri
disinda makroskobik infeksiyon saptamak giictiir. En uygun se¢cenek yukarida ismi gecen tiirler
disinda gozlem faaliyetlerine ¢igek doneminden hemen sonra geng yapraklarin ¢iktigi ve belirli

bir biiytlikliige geldigi donemde baslamaktir.
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Tablo 2. Sharka izolatlarinin ELISA ile teshisi i¢in en uygun bitki dokusunun belirlenmesi

Izol Ay Tarthi | Cicek | Yapra | Kabuk | Meve | Negati | Pozitif | Buff
ait Hafta | K. 0D k EOD | E.OD f E.OD er

Kod K. OD E.OD K.O
u 1]

Mart ' 0.815 0,587 0,387 - 0,119 1,562 | 0,093

4. - 0,590 0,450 - 0,123 1.451 | 0,089

= Mizan ' - 0,720 0,520 0466 | 0,121 1.716 | 0,092

‘,-'_ 4. - 0,855 0,555 0,450 | 0,119 1,620 | 0,098

0 Mayes 2 = 0,747 0447 0320 [ 0,120 1.502 | 0,072

= 4. - 0,695 0463 0355 (0,112 1.616 | 0,084

Hazira 2 - 0,400 0410 0,321 |o0,105 1.301 | 0,086

o 4. - 0401 0,400 0295 [ 0,133 1.407 | 0,081

Mart 2 0,700 D680 0487 - 0,119 1,562 | 0,093

4. 0,680 0,548 0,550 - 0,123 1.451 | 0,089

E Mizan 2 - 0,715 0,620 0366 | 0,121 1,716 | 0,092

= 4. - D873 0,655 0,650 | 0,119 1,620 | 0,098

o Mayes 2 - 0,666 0,547 0,420 | 0,120 1.502 | 0,072

=z 4. - 0,635 0,565 0,455 | 0,112 1.616 | 0,084

Hazra 2 - 0,541 0,510 - 0,105 1.301 | 0,086

o 4. - 0564 0,490 - 0,133 1,407 | 0,081

Mart 2 0,615 0,513 0,387 - 0,119 1,562 | 0,093

_ 4. 0,632 0,588 0450 = 0,123 1.451 | 0,089

E Mizan 2 - 0,715 0,520 0496 | 0,121 1,716 | 0,092

£ 4. - 0,683 0.555 0,480 (0,119 1.620 | 0,098

E Mays 3 - 0676 0,447 0400 [ 0,120 1,502 | 0,072

é 4. - 0,580 0,465 0405 (0,112 1.616 | 0,084

) Hazra 3 - 0441 0410 - 0,105 1.301 | 0,086

o 4. - 0402 0,300 - 0,133 1,407 | 0,081

Calismaya dabhil edilen her ii¢ izolat icinde bahar doneminde 6zellikle Nisan ve Mayis aylarinda
yaprak dokular1 en uygun tets materyalini olusturmustur. Haziran ayinda ise yaprak ve siirgiin
kabuk dokular1 birbirlerine yakin absorbans degerleri vermektedir. Meyve dokular1 ise her {i¢

izolat i¢inde yaprak ve siirgiin kabuk dokularina gore daha zayif absorbans degerleri vermistir
(Tablo 2)..

Sonug olarak Cukurova bolgesi kosullarinda PPV i¢in en uygun ELISA test zaman olarak
goriilen Nisan ve Mayis aylarinda en uygun bitki dokusu yaprak érneklerinden elde edilmistir.
Ikincil olarak Haziran aynda yaprak ve siirgiin kabuk dokusu en uygun test materyali olarak
saptanmistir. Cicek doneminde bu dokulardan elde edilen ELISA testi degerleri en yiiksek
cikmasina ragmen arazi gézlemleri sirasinda makroskobik belirtilerin gozlenmesindeki giicliik
her tiirden sert ¢ekirdekli meyvenin ¢icek doneminde drneklenmesini rastlantisal kilmaktadir.
Cicek ornekleri yalnizca ¢icek renk kirilmasi belirtilerinin rahatca gozlenebilecegi kirmizi ve

pembe renkli ¢icek acan tiir ve gesitler i¢in en uygun dénem olarak goriilmektedir.

129

www.ispecongres.org ISPEC 12-14 June 2020 — Ankara, Turkey


http://www.ispecongres.org/

ISPEC
IV. INTERNATIONAL CONFERENCE ON

AGRICULTURE, ANIMAL SCIENCE AND RURAL
DEVELOPMENT

DAS-ELISA Testi Cahismalannda Kullanilan PPV Izolatlarimin Muhafazasi
PPV izolati ekstraklarmin muhafaza siiresi ve inaktiflesme zamaninm belirlenmesi igin
yuriitilmiistiir. Birer aylik periyodlarla -18°C’de muhafaza edilmis PPV izolatlarina DAS
ELISA testi uygulanmistir. Test sonucunda gegen zamna igerisinde Orneklerin vermis oldugu
absorbans degerleri incelenmistir. Bu amagla 2008 yil1 Nisan ayinda toplanan Me-Ye-Erl ve
Ad-Sol-Nel izolatlarina ait infekteli yaprak ekstraktlar1 kullanilmigtir. Her ayin ilk haftasi -
18°C’de muhafaza edilen 6rnekler, buzlari eridikten sonra DAS-ELISA testinde kullanilmustir.
Absorbans degerleri (405 nm) (Tablo 3).. deki gibi belirlenmistir. Bu sonuglara gore her iki
izolata ait -18°C’de ekstraktlarinin 12 aylik zaman diliminde bile serolojik reaksiyon yaniti
verebildikleri belirlenmistir. Tablo 3.’e gore serolojik yanit, verilen taze dokulardan elde dilen
sonucglara gore kritik diizeyde belirlenmistir. Absorbans degerleri son alt1 aylik periyoda
yaklagik 0,100-0,050 birim diisiis gdstermis olsada 6rneklerdeki serolojik yanit pozitif kontrolle
karsilastirildiginda kabul edilebilir seviyede saptanmastir.

Tablo 3. -18°C de muhafaza edilmis PPV izolatlarmin DAS-ELISA testlenmesi sonucu elde
edilen zamansal absorbanslar

Ay, Tl AMeo-Ye- Ad-5el- Negatif | Pozitif | Buffer | Sonug
FErlOD | NelOD | K OD | K.OD | K.OD | PPV
Misan, 2008 0.650 0,630 0,108 1,105 0,078 +
Mayzs, 2008 0,620 0,625 0,100 1,073 0,096 - 130
Haziran, 2008 0, 695 0, 613 0,103 1,006 0,092 +
Temmuz, 2008 0.647 0,630 0,109 1,070 0.063 -
A fustos, 2008 0, 586 0, 596 0,102 1,015 0,087 -
Eylal, 2008 0, 6035 0, 601 0,100 0,973 0,089 -
Elam 2008 0.570 0,590 0,092 0,976 0,056 -
Kasmm, 2008 0,575 0, 595 0,098 1,071 0,063 -
Aralik_ 2008 0,532 0, 592 0,104 1,815 0,077 +
Okcak, 2009 0,502 0,582 0,105 0,973 0,077 +
Subat, 2009 0,501 0,571 0,102 0,976 0,085 +
Mart, 2009 0.516 0,536 0,101 0,890 0.071 -

Hastalik saptanan bahcelerin kolay ve hizli bir sekilde eradike edilmesi igin tlkemizde hali
hazirda tazminat ve eradikasyonu tesvik edici bir sistem mevcut degildir. Acilen yasal
mevzuatlar olusturulup dretici ve teknik ekiplerin tehlike konusunda bilinglendirilmesi veya
hastalik ihbar1 Gzerine tesvik edilmesi gerekmektedir. Bu asama icin bulasik alanlar karantina
altina alinip hastahiktan ari sekilde geri kazanmak icin master planlar: yapilmalidir.

Bu amacla Cukurova bélge sahil seridi ve yayla alanlar1 disinda kalan alanlar i¢in en uygun
ornek alma veya testleme zaman: Nisan ayi1 olmustur. Mart ayinin ikinci yarisi, Mayis ayinin
tamami ve Haziran ayinin ilk yarisinin sonuna kadar gecen zaman dilimi ELISA igin uygun

zaman olarak tavsiye edilmistir.
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Saptanan zaman dilimleri igerisinde sonu¢ odakli dogru planli zamanda yapilan analizler
Sharka hastaliginin eradikasyonu ve yayiliminin kisa siirede Oniine gegilmesinde kritik rol
oynayacaktir.

Nisan ve Mayis aylarinda en uygun bitki dokusu yaprak orneklerinden elde dilmistir. Ikincil
olarak Haziran ayinda yaprak ve sirgun kabuk dokusu en uygun test materyali olarak
saptanmustir. En uygun bitki dokusunun testlenmesi saglikli ve rasyonel sonuca gotiireceginden
bolge i¢in saptanan dokularla ELISA testi yapildiginda dogru doku saglikli sonuca bir adim
daha yaklastiracaktir. Neticede biiyiikk ekonomik beklentilerle getirilen standart yada patentli
cesitlerin eradikasyon karari, lireticiler i¢in ‘’Mal canin yongasidir.”’ felsefesine uygun bir
kilifa biirinmektedir. Resmi ve 6zel kuruluslarin yiiriitecegi sertifikasyonun da temel
taglarindan birini olusturmaktadir. Cicek déneminde bu dokulardan elde edilen ELISA testi
degerleri en yiksek cikmasina ragmen arazi gozlemleri sirasinda makroskobik belirtilerin
g6zlenmesindeki glclik her tirden sert ¢ekirdekli meyvenin cicek déneminde 6rneklenmesini
rastlantisal kilmaktadir.

Dondurulmus infekteli yaprak ekstraktlarinin muhafaza kosullarina iliskin ¢alisma sonucunda
absorbans degerleri son alt1 aylik dénemde yaklasik 0,100-0,050 birim diisis gostermis olsada
orneklerdeki serolojik yanit pozitif kontrolle Kkarsilastirildiginda kabul edilebilir seviyede

saptanmustir. 131
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OZET

Tirkiye’de ozellikle son donemlerde agilan veteriner fakiiltesi sayis1 ve buna bagli olarak
mezun edilen veteriner hekim sayisindaki artisa paralel olarak, 6zel veteriner klinik
isletmelerinde gozle goriliir bir artis dikkati ¢ekmektedir. Tiirkiye’nin dogu ve glineydogu
bolgelerinde ve oOzellikle kirsal kesimlerde, agirlikli olarak biiyiikkbas hayvanciliga yonelik
klinikler bulunurken, Tiirkiye’nin batisinda ve biiyiik sehirlerde pet hayvanlarina yonelik
klinikler bulunmaktadir. Bu c¢alismanin amaci, Adana’nin kirsal kesimlerinde biiylikbag
hayvanciliga yonelik klinik yapan veteriner hekimlerin en sik karsilastiklar1 hastaliklar1 ve buna
yonelik alinabilecek onlemlere dikkat ¢ekmektir. Yapilan calismada Adana’nin merkez 136
ilcelerine gidilerek, toplam 28 veteriner hekimle yliz yiize anket ¢alismasi yapilmis ve elde
edilen veriler tablolar halinde sunulmustur. Calismada katilimcilarm %100t erkek olup,
ortalama 42 yasmda (min:26, max: 63) ve ortalama 15,75 yillik klinik tecriibeleri oldugu
belirlenmistir. Kliniklere getirilen hayvanlarin %70.5’ini biiyiikbas, %15.25’in1 kiiciikbas,
%8.02’sini kopek, %6.33’iinii kediler olusturmaktadir. Yapilan goriismelerde, veteriner
Kliniklerine en sik gelen vakalar sirasiyla; %25.17 oranla solunum yolu enfeksiyonlari, %19.25
oranla beslenme bozuklugu, %14.25 oranla mastitis, %10.5 orana reprodiiktif problemler,
%10.23 oranla ayak hastaliklari, %8.15 oranla paraziter hastaliklar, %7.25 oranla bakteriyel ve
viral hastaliklar1 ve 9%5.2 oranla mantar enfeksiyonlaridir. Buna karsin veteriner kliniklerinde
en sik yapilan operasyon ve uygulamalar ise sirastyla; %28.53 oraninda gii¢ dogum-sezaryen,
%16.67 oraninda rumenetomi, %13.89 oraninda suni tohumlama, %11.11 oraninda abomasum
deplasmani, %9.72 oraninda kastrasyon operasyonu, %8.33 oraninda fitik operasyonu, %6.94
oraninda as1 uygulamalari, %5.56 oraninda omphalitis ve %6.94 oraninda diger operasyonlar
(a¢ik yara, kirik, tirnak bakimi vb.) gelmektedir. Bununla birlikte veteriner kliniklerinde en sik
kullanilan ilaglar sirasiyla; antibiyotikler, antiparaziter ilaclar, vitaminler, analjezikler, yangi
giderici ilaglar, diiiretikler olarak belirlenmistir. Bu veriler dogrultusunda veteriner kliniklerine

gelen vakalarm onemli bir kisminda, hayvancilik isletmelerinin hayvanlarini yanlig/hatali
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bakip- beslenmelerinden kaynaklandigi ve bu baglamda koruyucu veteriner hekimligin 6n

plana ¢ikarilmas1 gerektigi soylenebilir.
Anahtar Kelimeler: Veteriner klinigi, Hastaliklar, VVeteriner ilaglar1

DISEASES THAT VETERINARY CLINICAL ENTERPRISES ENCOUNTER THE
MOST FREQUENTLY WITH REGARD TO CATTLE FARMING: THE EXAMPLE
OF ADANA

ABSTRACT

There is a remarkable increase in the number private veterinary clinic enterprises in Turkey, in
parallel with in parallel with the increase in the number of faculties of veterinary and veterinary
physician graduates accordingly, especially in recent years. While there are mostly veterinary
clinics that deal with cattle farming located in Turkey's eastern and southeastern regions,
particularly in rural areas, in western Turkey and in the big cities there are clinics for pets. The
purpose of this study is to draw attention to the most frequently encountered diseases by the
veterinarians who conduct clinics for cattle farming in rural areas of Adana and to the measures
that can be taken for these diseases. In this study, a total of 28 veterinarian physicians were
interviewed face to face by visiting the central districts of Adana; and the data obtained are
presented in tables. 100% of the participants of the study were male whose average is 42 (min:
26, max: 63) and average clinical experience is 15.75 years. 70.5% of the animals brought to =
the clinics is bovine, 15.25% is ovine, 8.02% is dog and 6.33% is cat. The most frequent cases
brought to the veterinary clinics in this interview compose of respiratory infections with a rate
of 25.17%, malnutrition with a rate of 19.25%, mastitis with a rate of 14.25%, reproductive
problems with a rate of 10.5%, foot diseases with a rate of 10.23%, parasitic diseases with a
rate of 8.15%, bacterial and viral diseases with a rate of 7.25% and fungal infections with a rate
of 5.2%. On the other hand, the most common conducted operations and implementations in
these veterinary clinics are as follows in sequence; 28.53% difficult birth-cesarean, 16.67%
rumenotomy, 13.89% artificial insemination, 11.11% abomasum displacement, 9.72%
castration surgery, 8.33% hernia surgery, % 6.94% vaccine implementations, 5.56% omphalitis
and 6.94% other operations (open wound, fracture, nail care, etc.). However, the most
commonly used medicines in veterinary clinics are; antibiotics, antiparasitic drugs, vitamins,
analgesics, anti-inflammatory drugs, diuretics In line with this data, it can be said that
considerable amount of the cases brought to the veterinary clinics are caused by the livestock
enterprises' feeding/caring their animals wrong/erroneously. and preventive veterinary

medicine should be brought to the fore.

Keywords: Veterinary Clinics, Diseases, Veterinary’s medicines
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1. GIRIS
Veteriner hekimlerin hayvan sagligi, hayvan refahi, hayvan islahi ve gida giivenligi basta olmak
izere vahsi hayvanlardan, pet hayvanlarina ve biiyiilkbas hayvanlarina kadar genis bir gérev-
yetki alan1 vardir.
Tiirkiye’de 2019 yil1 itibariyle 17 milyon 688 bin bas sigir, 184 bin 192 bas manda, 37 milyon
276 bin bas koyun, 11 milyon 205 bin bas ke¢i olmak tizere toplam 48 milyon 481 bin bas
kiigiikbag hayvan bulunmaktadir (TUIK; 2020). Mevcut hayvan popiilasyonuna ragmen
ekonomide yasanan darbogazlar ve hayvancilik politikalarinda ge¢misten bugiline uygulanan
yanlis politikalar ve artan maliyetlere baglh olarak tiretimden ¢ekilmeler, alt yap1 ve hastaliklarla
miicadeledeki yetersizliklere baglh verim diisiikliigli gibi nedenler, artan niifus, sehirlesme ve
gelir karsisinda iretim talebi karsilayamamaktadir (Cigek ve Dogan, 2018). Bu durum
hayvansal {iriinlerde fiyat artislarina yol agmaktadir. Oysa yeterli ve dengeli beslenmede
insanlarm vazgegemeyecegi ve hayati 6neme sahip olan hayvansal {iriinlerin iiretiminde kendi
kendine yeterlilik hem gida giivencesi ve gida giivenligi agisindan hem de iilke ekonomisi
acisindan stratejik bir tirlin olarak degerlendirilmelidir. Bu bakimdan veteriner hekimlere basta
hayvan 1slah1 ve verim artis1 konularinda olmak iizere zootekni ve hayvan besleme alanlari ile
hayvan hastaliklar1 ile miicadelede 6nemli gorevler diismektedir.
Bu calisma, hayvancilik isletmelerinde siklikla iiretim ve verim kayiplarina neden olan ve 138
veteriner kliniklerinin en sik karsilastiklar1 vakalar1 belirlemek ve konuya iliskin bir farkindalik
olusturmak amaciyla yapilmaistir.
2. MATERYAL VE METOT
Bu ¢alismanin materyalini Adana’nin kirsal kesimlerinde biiylikbas hayvanciliga yonelik klinik
yapan veteriner hekimlerle yiiz yiize yapilan anket calismasindan elde edilen veriler
olusturmustur. Calisma Ekim-Kasim 2019 aylarinda, ¢alismaya katilmay1 kabul eden toplam
28 veteriner hekimle yapilmistir. Elde edilen verilerin yiizde, ortalama ve frekans dagilimlar1
hesaplanarak tablolar halinde sunulmustur.
3. BULGULAR
Adana ilinde biiylikbas hayvanciliga yonelik klinik isletmeciligi yapan veteriner hekimlerle
yapilan goriigmelerde ortalama 42,03+10,31 (Min:26; Max: 63) yasinda olduklar1 ve ortalama
15,7849,91 (Min: 1; Max: 32) yildir bu isle ugrastiklar1 belirlendi.
Calisma siirecinde, Adana sehir merkezinde kadin veteriner hekimler (pet klinige yonelik)
olmasina ragmen, ilge ve kirsal kesimde klinik isleten kadin veteriner hekimlere karsilasilmadi.

Bu nedenle anket ¢aligmasi erkek veteriner hekimlerle yapildi.
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Yapilan goriigmelerde katilimcilardan mezuniyet sonrasi 1 kisinin yiiksek lisans (%3,6) ve 1
kisinin de doktora (%3,6) yaptigi, %64,3linlin ise yiiksek lisans ve doktora yapmayi
diistinmedikleri belirlendi. Bununla beraber yapilan calismada 11 (%39,28) katilimcinin
“Meslek i¢i egitim programlarma” katildiklar1 tespit edildi.

Yapilan goriismelerde veteriner hekimlerin caliyma saatleri ortalama 13,02+3,79 olup, calisma
saatleri ile klinik tecriibeleri arasinda istatistiki agidan bir fark bulunamadi. Tablo 1°de konuya
iligkin veriler sunulmustur.

Tablo 1. Veteriner hekimlerin ¢alisma saatleri ile tecriibe yillari

Veteriner hekimin Caligma Saati
tecriibe yili 8-12 saat 12 saat ve Ustii Toplam
10 yildan az 6 9 15
%40,0 %60,0 %100,0
11 y1l ve tistii 6 7 13
%46,2 %53,8 %100,0
Toplam 12 16 28
%42,9 %57,1 %100,0

X2=0,180 P>0,05

Tablo 1 incelendiginde veteriner hekimlerin %57 sinin giinliik 12 saat ve istii bir zamani
kliniklerinde gecirdikleri belirlendi. Yapilan goriismelerde hafta ici 8 saat ve altinda veteriner ~ 139
hekim hizmeti veren klinik isletmesine rastlanilmadi. Sekil 1°de veteriner hekimlerin hafta sonu

calismalarina iliskin elde edilen veriler sunulmustur.

Hafta sonu ¢alisiyor mu? Hafta sonu ¢aligma giinleri

10,70%

Hafta sonu calisiyor Sadece cumartesi

hafta sonu bazen calisiyor

Cumartesi-Pazar

89,30%

Sekil 1. Veteriner hekimlerin hafta sonu ¢aligma giinleri

Veteriner hekimlerle yapilan goriismelerde kliniklerine gelen hayvanlarin yiizde oran1 Tablo
2’de verildi.
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Tablo 2. Klinige gelen hayvan yogunlugu

Hayvan Irki Min-max deger (%) Ortalama deger (%)
Sigir %50-95 %70,50
Koyun %5-30 %15,25
Kopek %1-30 %8,02
Kedi %1-30 %6,33

Veteriner hekimlerle yapilan gériismelerde elde edilen veriler dogrultusunda, kliniklerine gelen

en sik vaka ve operasyonlarin ylizde oranlar1 Tablo 3’te verildi.

Tablo 3. Kliniklere en sik gelen vaka ve operasyonlarin yiizde degeri

Kliniklere en sik gelen vakalar Min-max deger (%) Ortalama deger (%)
Solunum yolu enfeksiyonlari %10-40 %25,17
Sindirim / Beslenme hastaliklar1 %10-50 219,25
Mastitis %3-30 %14,25
Reprodiiktif problemler %5-20 %10,50
Ayak hastaliklar1 %3-20 210,23
Paraziter hastaliklar %2-15 28,15
Bakteriyel ve viral hastaliklar %2-15 %7,25
Mantar enfeksiyonlari %2-10 %5,20
Kliniklerde en sik yapilan operasyonlar Min-max deger (%) Ortalama deger (%)
Glc¢ dogum-sezaryen %?20-50 %28,53
Rumenetomi 9%10-30 %16,67 140
Suni tohumlama %10-30 %13,89

As1 uygulamalari %5-20 %11,11
Kastrasyon operasyonu %5-20 %9,72

Fitik operasyonu %5-15 %8,33

Avyak hastaliklar 005-15 906,94
Omphalitis %2-10 %?5,56

Diger (agik yara, kirik vb.) %1-3 %6,94

Veteriner klinikleri ile yapilan goriigmelerde kliniklerde kullandiklari ilaglar1 kullanim sikligma
gore siralamalar1 istendi. Buna gore veteriner kliniklerinde en sik kullanilan ilaglar sirasiyla;
antibiyotikler, antiparaziter ilaglar, vitaminler, analjezikler, yangi giderici ilaclar ile ditiretikler

olarak belirlendi.
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Calismada klinik isletmelerinde bulunan ekipmanlar ve ortalama fiyatlar1 Tablo 4’te verildi.

Tablo 4. Veteriner kliniklerinde bulunan ekipmanlar ve ortalama fiyatlar1

Ekipmanlar Frekans Ortalama fiyati
Biiyiikbag Hayvan Muayene Ekipmanlar1 26 1.800
Veteriner Sarf Malzemeleri 25 1.500
As1 Tagima Kaplar1 ve Soguk Zincir 19 350
Cerrahi Aletler ve Operasyon Malzemeleri 18 550
Ultrason cihaz1 15 18.200
Sterilizasyon cihazi 13 1.100
Mikroskop 11 425
Suni Tohumlama Ekipmanlar1 9 2.500
Rdntgen cihazi 3 25.000
Hemogram cihazi 2 5.000

4. TARTISMA

Tiirkiye’de koruyucu veteriner hekim uygulamalar1 cok yaygin olmamakla beraber, {ireticilerin
onemli bir kisminin, hayvanlar1 hastalandigi zaman 6zel veteriner kliniklerine miiracaat
etmektedirler. Ancak yapilan goriismelerde veteriner hekimler, bu durumun genellikle
hastaligin tarifi ve buna gore ilag alinmasi seklinde oldugunu bildirmislerdir. Bu bulgunun
Korkmaz ve Aslan (2008) calisma bulgularina paralellik gosterdigi belirlendi. Oysa yeterli
diizeyde veteriner hekimden saglik hizmeti alamayan tiretici, hayvanlarda bakim-besleme ve
hastaliklardan koruma-kontrol yontemleri hakkinda da yeterince bilgi edinememektedir. Bu
nedenlerden 6tiirli hayvanlarda et-siit veriminin diisiik oldugu ve zoonoz hastaliklar basta olmak
iizere hastaliklarla miicadelenin yetersiz kaldig1 diisiiniilmektedir. .

Tirkiye’de hayvancilikta istenen verim artisinin elde edilememesinin en 6nemli nedenleri
arasinda bakim-besleme ve barmak kosullarinin yetersiz olmasi ve ile bilingli yetistiriciligin
yapilamamasidir (Demir, 2011). Nitekim bu nedenler, hayvanlarda hastalik olusmasinda
birincil etkenler arasinda yer almaktadir (Bozukluhan and Gokce, 2009; Korkmaz ve Aslan,
2008). Ozellikle barinak yapis1 kotii olan isletmelerde dzellikle dar ve sikisik barindirma,
aydinlatma ve havalandirmanin yetersiz olmasi, barmak icerisinde olumsuz ¢evre kosullarinin
olusmasina neden oldugu gibi solunum yolu hastaliklar1 basta olmak iizere bir¢ok hastaliga
zemin hazirlamaktadir (Demir Ayvazoglu ve Isik Adigiizel 2020). Zira Korkmaz ve Aslan
(2008) calismalarinda, ahir durumu yeterli olarak tanimlanan isletmelerde, 6len buzagi oraninin
%38.5, ahir durumu kotii olan isletmelerde ise oranin %23.7’ye ¢iktigini bildirmislerdir.
Yapilan goriismelerde, veteriner kliniklerine en sik gelen vakalarin basinda solunum yolu
enfeksiyonlar1 ve beslenme bozukluklarina bagli sekillenen hastaliklar gelmektedir. Yapilan bu

calismaya paralel olarak 2000-2007 yillar1 arasinda Kafkas Universitesi Veteriner Fakiiltesi I¢
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Hastaliklar1 klinigine getirilen hasta hayvanlarda hastaligin yerlestigi sistemler dikkate
alindiginda en fazla sindirim sistemi (%58.9) ve solunum sistemi (%31.7) hastalilarinin
gorildigi belirlenmistir (Bozukluhan ve Gokge, 2009).

Yapilan bu calismada iireticilerin 6zel veteriner kliniklerine mastitis, ayak hastaliklar1 ve gii¢

dogum ve dol verimine iliskin reprodiiktif problemlerle de siklikla geldikleri belirlenmis olup,
iireticilerin 6zellikle paraziter, bakteriyel ve viral hastaliklar1 ile mantar enfeksiyonlar1 icin daha

az yogunlukta geldikleri, bu hastalilara iliskin ampirik tedavi uyguladiklar1 veteriner
hekimlerce belirtilmistir.

Cerrahi operasyonlar 6zellikle sigir yetistiriciliginde siklikla yapilan bir uygulama olup, yapilan
calismada veteriner hekimlerin giic dogum-sezaryen, rumenetomi, abomasum deplasmani,
kastrasyon operasyonu, fitik operasyonu, omphalitis ve ayak hastaliklarina iliskin operasyonlar1
yaptiklar1 belirlenmistir. Yapilan bir ¢alismada Van Yiiziincii Y1l Veteriner Fakiiltesi Cerrahi
Anabilim Dali Klinigine daha ¢ok ayak hastaliklari, mide barsak hastaliklar1 ve buzagi gobek
lezyonlarmin geldigi bildirilmistir (Alkan ve ark, 1994).

Sonug olarak, Tiirkiye’de geleneksel yapidaki hayvancilik isletmelerinde yanlis bakim-besleme
uygulamalar1 nedeniyle solunum ve sindirim sistemi hastaliklarinin daha sik gorildiigi
belirlenmistir. Uygun koruma ve kontrol yontemleri ile kolayca onlenebilecek olan bu
hastaliklar, et, siit ve dol veriminde azalmalara neden oldugu gibi, buzagi kaybi, veteriner hekim 142
as1 ila¢ masraflari ile gerek isletme diizeyinde gerekse de iilke ekonomisi agisindan 6nemli
ekonomik kayiplara neden olmaktadir. Bu baglamda hayvan barinaklari, bakim ve besleme ve
hastalilarla miicadele konusunda iiretici egitimlerine dnem verilmesi ve hasta hayvanlarin teshis
ve tedavilerinin zamaninda veteriner hekimler tarafindan yapilmasi saglanarak, koruyucu

hekimligin 6n plana ¢ikarilmasi gerekmektedir.
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OZET

Bu arastirma, Bursa ili Uluabat golii bataklik alaninda bulunan saz bitkisinin (Phragmites
australis) yem degerini artirmak i¢in kimyasallarla islenmistir. Saz bitkisi hasat sonrasi
kurutulmus samana doniistiiriilmiistiir. Daha sonra kuru maddesi %50 olacak sekilde
sulandirilmig ve sirastyla; %0 (kontrol), %3 hidroklorik asit (HCI), %3 iire ve %3 sodyum
hidroksit (NaOH) ilave edilmistir. Kimyasal uygulama sonunda her biri uygulama grubu (3
tekrarl olacak sekilde) 1.5 L’lik cam kavanozda silolanmiglardir. Kavanozlar silolamanin 21.
giiniinde ag¢ilmis ve saz samanlar1 65°C’de kurutulmustur. Daha sonra saz samanlari, naylon
torba teknigi i¢in 2.5 mm, in vitro sindirilebilirlik ve kimyasal analizler i¢in ise 1 mm g¢apinda
elek genisligine sahip degirmende ogiitiilerek analizlerde kullanilmiglardir.

Kimyasal islemden gecirilmis sazlarin, besin madde bilesimi, rumende kuru madde
parcalanabilirlik, in vitro gaz Uretimi, organik madde sindirimi (OMS) ile metabolik enerji
(ME) diizeyi saptanmistir. Ayni zamanda sazlarin nispi yem degerleri (NYD) parametreleri de 144
belirlenmistir. Kimyasal islem sazin besin madde bilesimini 6nemli diizeyde etkilemistir
(P<0.01). Saz bitkisine %3 iire ilavesi sazlarin ham protein diizeyini 6nemli diizeyde artirmistir.

Ayni sekilde sazlara iire, sodyum hidroksit ve hidroklorik asit ilavesi ham seliilloz oraninin

onemli diizede diisiirmiistiir (P<0.01). Hiicre duvar1 bilesenleri iizerinde en etkili kimyasal

madde %3’liikk NaOH olmustur. Ayrica saz bitkisinin kimyasallarla isleme kuru madde
parcalanabilirlik, in vitro gaz tretimi ile organik madde sindirimi (OMS) ve metabolik enerji

(ME) diizeyini gelistirmistir (P<0.01). En etkili olan kimyasal isleme %3’liik NaOH olmustur.

Daha sonra %3 iire, %3 HCI ve kontrol grubu izlemistir (P<0.01). Sazin kimyasalla islenmesi

NYD 6nemli diizeyde etkilemis ve gelistirmistir (P<0.01). En yliksek NYD (114.12) %3 NaOH

ile islenmis saz bitkisinde bulunmustur.

Sonug olarak, sazin kimyasallar islenmesi hem besin madde bilesimi hem de sindirilebilirligi
gelistirmistir. Ayn1 zamanda nispi yem degerini (NYD) olumlu yonde etkilemistir. En etkili
kimyasal igleme yontemi %3 sodyum hidroksit (NaOH) oldugu saptanmuistur.

Anahtar Kelimeler: Saz bitkisi, kimyasal isleme, besin medde bilesimi, sindirilebilirlik, yem

degeri
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THE EFFECT of DIFFERENT CHEMICAL PROCESSES on THE NUTRIENT
COMPOSITION and FEED VALUE of THE REED PLANT

ABSTRACT
This research has been processed with chemicals to increase the feed value of the reed plant

(Phragmites australis) located in the swamp area of Uluabat lake in Bursa. The reed plant was
transformed into dried straw after harvest. Then it was diluted to 50% dry substance and
respectively; 0% (control), 3% hydrochloric acid (HCI), 3% urea and 3% sodium hydroxide
(NaOH) were added. At the end of the chemical processing, each application group (3
replicates) were siloed in a 1.5 L glass jar. The jars were opened on the 21st day of silo and
reed straws were dried at 65°C. Then straws were grinded in a mill with a sieve width of 2.5
mm for the nylon bag technique and 1 mm in diameter for in vitro digestibility and chemical
analysis.

Chemical treated reeds, nutrient composition, dry matter degradability in rumen, in vitro gas
production, organic matter digestion (OMS) and metabolic energy (ME) levels were
determined. Relative feed values parameters of the reeds were also determined. The chemical
treatment significantly influenced the nutrient composition of reed (P<0.01). The addition of
3% urea to the reed plant significantly increased the crude protein level of reeds. Likewise, the
addition of urea, sodium hydroxide and hydrochloric acid to the reeds significantly reduced the 145
crude cellulose ratio (P<0.01). The most effective chemical substance on cell wall components
was 3% NaOH. In addition, the processing of reed plants with chemicals improved dry matter
degradability, in vitro gas production, and organic matter digestion (OMD) and metabolic
energy (ME) levels (P<0.01). The most effective chemical treatment was 3% NaOH. Then 3%
urea, 3% HCI and control group were followed (P<0.01). Chemical processing of the reeds has
significantly affected and improved the relative feed value (NYD) (P<0.01). The highest NYD
(114.12) was found in the reed plant treated with 3% NaOH.

As a result, Chemical processing of the reed has improved both nutrient composition and
digestibility. It also positively affected the relative feed value (NYD). The most effective
chemical treatment method was determined to be 3% NaOH.

Keywords: Sedge plant, chemical processing, nutrient composition, digestibility, feed value
GIRIiS
Ozellikle ruminantlarin beslenmesinde kaliteli kaba yem kaynaklarnm (yem bitkileri

yetistiriciligi, ¢ayir-mer’alar vb.) yetersiz olmasi (Mohamoud Abdi ve Kilig. 2018), yeni yem

kaynaklarmin kullanimini glindeme getirmektedir.
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Bu yem kaynaklarindan birsini bataklik alanlarda dogal olarak yetisen saz (Phragmites
australis) bitkisi olusturmaktadir (Baran ve ark. 2002; Asano ve ark. 2018; Biiyiikkili¢ Beyzi
ve Sirakaya 2019).

Saz bitkisi alkali karakterli ve tuzlumsu topraklarda yaygin olarak yetistigi bildirilmektedir
(Haslam 1972). Cogalmasi tohum veya rizomla gerceklesmektedir (Lewandowski ve ark.,
2003; Scragg, 2009). Saz bitkisi genelde giiglii sap yapisina sahip olup 2-4 m
boylanabilmektedir (Baran ve ark. 2002; Kobbing ve ark. 2013; Mokhtarpour ve Jahantigh.
2018). Saz bitkisinin diinyada kiiltiirii yapilmakta olup, bitki genellikle yilda bir kez, toprak
{istii aksamu bigilerek hasat edilmektedir. iklim, ekim sekli ve giibrelemeye bagl olarak yilda
ortalama 9-63 ton/hektar kuru madde verebildigi bildirilmektedir (Hidalgo ve Fernandez, 2000;
Lewandowski ve ark., 2003; Oztiirk, 2012; Kébbing ve ark. 2013).

Saz bitkisi basta su kenarinda yasayan ciftlik hayvanlar1 (manda, sigir ve koyun vb.) olmak
tizere birgok yavan tarafindan besin kaynagi olarak tiiketilmektedir (EI-Talty ve ark. 2015;
Mokhtarpour ve Jahantigh. 2018). Saz bitkisi genellikle diisiik protein ve enerji igerigine sahip
olup, yliksek diizeyde selliiloz ve hiicre duvari bilesenleri icermektedir (notr deterjan lif (NDF)
yaklasik %70°dir) (Mashayekhi and Ghorbani, 2004; Biiyiikkilic Beyzi ve Swakaya, 2019).
Yiiksek diizeyde hiicre duvari bilesenlerini i¢ermesi nedeniyle sazlar hacimli yemler 146
olduklarindan hayvanlarda tokluk hissi saglamas1 bakimindan dolgu maddesi olarak 6nem
tasimaktadirlar. Sazlar ve samanlar gibi, yiiksek ligno-seliillozik iceren ve disik
sindirilebilirlige sahip olan yemlerin besleme degerini artrmak i¢in farkli hayvan saghgi
acisindan risk tasimayan, asitler, iire ve sodyum hidroksit (NaOH) gibi kimyasallardan
yararlanilmaktadir (Harada ve ark.1999; Smith, 2002; Nair ve ark. 2002; Abebe ve ark. 2004;
Mehra ve ark. 2005; Gunun ve ark. 2013, Huntley ve ark. 2015).

Ure ile isleme basta kaba yemlerin azot ve ham protein icerigini artirma (Ben Salem ve Smith
2008; Mokhtarpour ve Jahantigh 2018) yaninda, iirenin hidrolizi sonucu olusan amonyak
(NHs3) ligno-selliilozik baglar1 pargalayarak sellilloz sindirimini artirdigi bildirilmektedir (Ben
Salem ve Smith, 2008; Gunun ve ark. 2013; Mokhtarpour ve Jahantigh 2018).

Alkali karakterli NaOH ile islenen kaba yemlerin hiicre duvarinda yer alan asetik asit, fenolik
asitler, selliiloz ve hemiselliiloz gibi bilesikler ile lignin arasindaki ester baglar1 sabunlagmanin
etkisi sonucunda kirilir (Harada ve ark. 2001; Canbolat ve ark. 2007; Huntley ve ark. 2015;
Karabulut ve Filya 2016). Boylece bitki hiicre duvarinda yer alan selliilloz ve hemiselliiloz gibi
polisakkaritler, bunlarin hidrolizini saglayan enzimlerin etkilerine daha ag¢ik hale gelirler. Hiicre

duvarinda bir kabarma ortaya ¢ikarak enzimlerin etkileyecegi ylizeyde artis meydana gelir.
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Bu yolla selliiloz, NDF ve hemiselliilozun sindirilme derecesinin artig1 bildirilmektedir (Arisoy
1998; Harada ve ark.1999; Harada ve ark. 2001; Canbolat ve ark. 2007; Karabulut ve Filya
2016). Alkali uygulamasinda da oldugu gibi hidraklorik asit (HCI) ile uygulamasi da kaba
yemlerin yapisinda bulunan selliiloz ve hiicre duvari bilesenleri etkileyerek sindirimini artirdigi
bildirilmektedir (Nair ve ark. 2002; Mehra ve ark. 2005; Liu ve ark. 2014; Huntley ve ark.
2015).

Bu ¢aligmada, saz bitkisi kuru otunun hidroklorik asit (HCI), iire ve sodyum hidroksit (NaOH)
ile islemenin besin maddeleri igerigi ile rumende kuru madde pargalanabilirligi, in vitro gaz

iiretimi ve nispi yem degeri (NYD) iizerine olan etkilerinin saptanmasi amaglanmistir.

MATERYAL ve YONTEM

Materyal

Hayvan materyali: Arastirmada 2-3 yaslar1 arasinda, ortalama 55-60 kg canli agirlikta 3 bas
rumen kaniillii Kivircik irki kog¢ kullanilmistir. Deneme hayvanlar1 denem siiresince yasama
pay1 besin madde gereksinimlerinin 1.25 kat1 oraninda yonca kuru otu ve yogun yem karmasi
(%16 ham protein, 2750 kcal’kg KM) ile yemlenmislerdir. Igme suyu ise hayvanlarm 6niinde
stirekli olarak bulundurulmustur.

Yem materyali: Bursa ili Uluabat golii bataklik alaninda bulunan saz bitkisinin (Phragmites 14/

australis) olusturmustur. Saz bitkisi Agustos ayinda hasat edilmis ve hasat sonrasi glines altinda

kurutularak arastirmada kullanilmistir.

Yontem

Deneme yemlerinin hazirlanmasi: Hasat sonrasi giines altinda kurutulmus olan saz otu saman
makinesinde parcalanarak samana donistiiriilmiistir. Saman haline doniistiiriilmiis saz
samanlar1 5 kg’lik 4 esit parcaya ayilmistir. Daha sonra kuru maddesi (KM) %50 olacak sekilde
sulandirilmis ve sirastyla; %0 (kontrol: su), %3 hidroklorik asit (HCI), %3 iire ve %3 sodyum
hidroksit (NaOH) ilave edilerek islenmislerdir. Kimyasal uygulama sonunda her biri uygulama
grubu (3 tekrarli olacak sekilde) 1.5 L’lik cam kavanozda silolanmislardir. Kavanozlar
silolamanm 21. giiniinde agilmis ve saz samanlar1 65°C’de kurutulmustur. Daha sonra saz
samanlar1 naylon torba teknigi i¢in 2.5 mm, in vitro sindirilebilirlik ve kimyasal analizler igin

ise 1.0 mm c¢apinda elek genisligine sahip degirmende ogiitiilerek analizlerde kullanilmislardir.

Naylon torba tekniginin uygulanmasi: Yemlerin rumende KM parcalanabilirliklerinin
saptanmasinda @Qrskov ve McDonald (1979)’1n bildirmis olduklari in situ naylon torba teknigi
kullanilmistir. Pargalanabilirlik parametreleri ise Orskov ve McDonald (1979) tarafindan

gelistirilen P = a+b(1-e™) eksponensiyal denklemine gore Neway-EX bilgisayar programinda
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hesaplanmistir. Calismada, 2.5 mm’ye Ogitiilmiis sazlardan 3-4 g civarindaki kaba yem
ornekleri darasi alinmis numarali naylon torbalara (9x14 cm ve 40 pu gézenek ¢apinda) tartilmis
ve bu torbalar bir hortumda (30-35 c¢cm) 3 adet olacak sekilde 4, 8, 16, 24, 48, 72 ve 96 saat
stireyle rumene sarkitilmistir. Her bir saz grubu, her inkiibasyon siiresi i¢in 3 paralel olacak
sekilde ¢aligilmistir. Inkiibasyon siiresi sonunda torbalar rumenden alinarak hemen suya
daldirilmistir. Bunu takiben tiim torbalar ¢gamasir makinesinde 15 dakikalik bir yikama islemine
tutulmus, hortumlarindan ayrilmig ve 60-65°C’ye ayarli etiivde en az 48 saat kurutulmuslardir.

Daha sonra torbalar igerisinde kalan yemle birlikte tartimlar1 yapilmistir.

In vitro gaz iiretim tekniginin uygulanmasi: Yem ham maddelerinin in vitro kosullarda
sindirilebilirlik ve ME diizeyinin saptanmasinda Menke ve Steingass (1988) tarafindan
bildirilen “in vitro gaz iiretim teknigi” kullanilmistir. Yontemde yemler 3 paralel olacak sekilde
Ozel cam tuplere (Model Fortuna, Héaberle Labortechnik, Lonsee-Ettlenschiep, Germany)
yaklagik 200+15 mg olacak sekilde konmustur. Daha sonra iizerine rumen sivist (RS)/tampon
cozeltisinden 30 ml ilave edilmistir (Menke ve ark. 1979). Bu sekilde hazirlanan cam tiipler

39°C’de su banyosunda inkiibasyona alimmis ve siwrasiyla; 3, 6, 12, 24, 48, 72 ve 96. saat

stirelerde tirettikleri gaz miktarlar1 6lgiilmiistiir.

Yem ham maddelerinin organik madde sindirimi (OMS) ve metabolik enerji (ME) icerikleri 148

asagidaki esitlikler ile hesaplanmistir (Menke ve Steingass 1988).
OMS, % = 15.38 + 0.8453 x GU + 0.0595 x HP + 0.0675 x HK

ME, MJ/kg KM = 2.20 + 0.1357 x GU + 0.0057 x HP + 0.0002859 x HY?

(GU: 200 mg yem Orneginin 24 saate iirettigi net gaz miktari; HP: ham protein, HY: ham yag
ve HK: ham kil, g/kg KM).

Daisy inkubator tekniginin uygulanmasi: Sazlarin ger¢ek kuru madde sindirimi (GKMS)
Ankom Daisy'" inkiibatorii kullanilarak saptanmistir (ANKOM Technology Corp., Fairport,
NY, USA, 2008). Calismada 6giitiilmiis olan sazlardan teknige 6zel torbalara (F57) 0.5 g 6rnek
tartilmis ve her bir 3 paralel olacak sekilde tartilmig ve torbalarin agzi miihiirlenmistir. Daha
sonra teknige 6zel cam kavanoza konmustur. Uzerine teknige &zel olarak hazirlanan 2 L’lik
inkiibasyon sivis1 (1600 mL tampon ¢ozeltisi + 400 mL rumen s1vist) CO2 gazi esliginde ilave
edilmistir. Bu sekilde hazirlanan cam kavanozlar 48 saat siire ile inkiibe edilmistir. inkiibasyon
stiresi dolunca tiim torbalar kavanozlardan ¢ikartilip ¢gesme suyu altinda berrak su akana kadar

bekletilmis ve sonra 105°C’deki etiivde 4 saat kurutulmuslardir.
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Etiivden ¢ikartilan torbalar tartildiktan sonra besin madde analizleri belirlenmistir. Kuru madde

bazinda gerc¢ek kuru madde sindirimi (GKMS) hesaplanmastir.

Nispi yem degerinin saptanmast: Sazlarin nispi yem degeri (NYD) indeksi Rohweder ve ark.,
(1978)’1 tarafindan bildirilen ve agsagida verilen formiillere gére hesaplanmaistir.

KMS = Kuru madde sindirilebilirligi (% ) = 88.9 — (0.779 X %ADF)

KMT = Kuru madde tiiketimi (% Canli Agirlik: CA) = 120 / ( %NDF)

NYD = Nispi yem degeri = (KMS x KMT) / 1.29

Nispi yem degeri yemlerin bilesiminde %41 ADF ve %53 NDF oldugunda 100 olarak standart
kabul edilir (Rohweder ve ark., 1978). Bu degerin 100°den biiyiik olmasi yemin kalitesinin
yiiksek olmasina, diisiik olmasi1 ise yemin kalitesinin diisiik oldugunun bir gostergesi olarak

kullanilmaktadir.

Kimyasal Analizler: Yemler 1 mm elek ¢apina sahip degirmende ogiitiilerek analizlerde
kullanilmistir. Denemede yemlerin analizleri her biri yem grubu icin 4 tekerriir olarak
yapilmistir. Yemlerin kuru madde (KM) igerikleri 105°C’de 4 saat etiivde kurutularak, ham kiil
icerigi ise 550°C’de 4 saat kil firininda yakilarak saptanmistir. Azot (N) igeriginin

saptanmasinda Kjeldahl metodundan yararlanilmigtir. Ham protein ise Nx6.25 formiilii ile

hesaplanmistir AOAC (2000). Ham yag analizi de AOAC (2000)’da bildirilen yonteme gore 149

yapilmistir. Yemlerin hiicre duvari bilesenlerini olusturan nétr deterjan lif (NDF), asit deterjan
lif (ADF) ve asit deterjan lignin (ADL) icerikleri ise Van Soest ve Robertson (1991) tarafindan
bildirilen yontemlere gore ANKOM 200 Fiber Analyzer (ANKOM Technology Corp., Fairport,
NY, USA) cihazi kullanilarak analiz edilmistir.

Istatistik analizler: Arastirmadan elde edilen verilerin istatistiki olarak degerlendirilmesinde
ortalamalar arasmdaki farkliliklarin saptanmasinda varyans analizi (General Linear Model)
(Statistica, 1996), goriilen farkliliklarin 6nem seviyelerinin belirlenmesinde ise Duncan ¢oklu

karsilastirma testinden yararlanilmistir (Snedecor ve Cochran, 1967).

ARASTIRMA BULGULARI ve TARTISMA
Islenmemis ve kimyasal islemden gecirilmis sazlarm ham besin madde bilesimleri saptanmis

ve Cizelge 1’°de verilmistir.
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Cizelge 1. Saz ve farki kimyasallarla islenmis sazlarm ham besin maddeleri ile metabolik enerji

icerikleri
Saz
Besin maddeleri, % Kontrol %3 HCL %3Ure %3NaOH SH*
Organik maddeler (OM), % 92.19? 92.12¢ 91.92° 90.94¢ 0.037
Ham kiil (HK), % 7.81° 7.88° 8.08" 9.06° 0.036
Ham protein (HP), % 10.47° 10.48° 17.132 10.55° 0.157
Ham yag (HY), % 2.59% 2.61% 2.65° 2.56° 0.039
Azotsuz 6z maddeler, % 24.48° 26.65° 22.29¢ 30.832 0.478
Saf seliiloz (SS), % 46.832 42.49° 41.76° 37.93¢ 0.569
Notr deterjan lif (NDF), % 64.412 59.37° 55.34° 52.844 0.758
Asit deterjan lif (ADF), % 38.79? 36.37° 34.66° 32.89¢ 0.447

HCL: Hidroklorik asit; NaOH: Sodyum hidroksit; *Standart hata. Ayni satirda farkli harfler ile gosterilen
ortalamalar arasindaki farkliliklar 6nemlidir (P<0.01)

Arastirmada kullanilan saz bitkisine iire ve NaOH katkis1 HK igerigini artirrken OM igerigini
onemli diizeyde distirmiistiir (P<0.01). En yiiksek HK %9.06 %3 NaOH ile islenmis sazda
saptanmugtir. Sazin iire ile islenmesi, HCL ve NaOH islemeye gore HP igerigini artirmis ve
iireli sazin HP igerigi %17.13 olmustur (P<0.01). Ure ile islemenin yemlerin HP icerigin
artirmasi lirenin yapisinda bulunan %46 azot bulunmasindan kaynaklanmistir (Canbolat 2006).
Benzer bulgulara farkli yem hammaddelerine iire katan arastirma bulgular1 tarafindan da 10
desteklenmektir (Ben Salem ve Smith 2008; Canbolat ve ark. 2014; Mokhtarpour ve Jahantigh
2018). Saz bitkisine HCL, re ve NaOH ilavesi SS, NDF ve ADF iceriklerini 6nemli diizeyde
disiirmiistiir (P<0.01). En diisiik SS, NDF ve ADF igerigi %3 NaOH ile islenmis sazda
sirasiyla; %37.93, 52, 84 ve 32.89 olarak saptanmustir. Hidroklorik asit, iire ve NaOH’in kaba
yemlerin hiicre duvarinda yer alan asetik asit, fenolik asitler, selliilloz ve hemiselliiloz gibi
bilesikler ile lignin arasindaki ester baglar1 sabunlagmanin (Harada ve ark. 2001; Canbolat ve
ark. 2007; Huntley ve ark. 2015; Karabulut ve Filya 2016) ve amonyagin ligno-sellilozik
baglar1 par¢alamasi sonucuna bagli olarak hiicre duvar1 bilesenlerinin diistiigii sdylenebilir (Ben
Salem ve Smith, 2008; Gunun ve ark. 2013; Mokhtarpour ve Jahantigh 2018). Durum sazin
ham besin maddeleri agisindan degerlendirildiginde en etkili kimyasal isleme %3 NaOH ile
isleme olmus, bunu sirastyla; %3 iire, %3 HCL ve kontrol grubu izlemistir. Saz otunun besin

madde bilesimi Baran ve ark. (2002), El-Talty ve ark. (2015), Asano ve ark. (2018), Biiyiikkilig

Beyzi ve Sirakaya (2019)’nin bildirdikleri sonuglarla benzer saptanmustir.

Saz ve farki kimyasallarla islenmis saz bitkisinin rumende zaman baglh kuru madde

parcalanabilirligi ve parcalanabilirlik parametreleri saptanmis ve Cizelge 2’de verilmistir.
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Cizelge 2. Saz ve farki kimyasallarla islenmis saz bitkisinin rumende zaman bagl kuru madde
parcalanabilirligi ve pargalanabilirlik parametreleri, %

Saz
Unsurlar Kontrol %3 %3 %3 SH*
HCL Ure NaOH
Parcalanabilirlik, saat
4 14.21¢ 16.20¢ 19.24° 22.89? 0.599
8 19.27¢ 19.67¢ 24.25P 29.482 0.767
16 26.52° 30.69° 33.62° 37.60? 1.760
24 32.58° 39.28° 43.982 47.372 1.979
48 43.86° 49.81° 52.75% 54.782 1.426
72 48.72¢ 54.16° 57.59° 59.322 0.782
96 51.97¢ 56.43° 59.83° 64.96° 0.946
Parcalanabilirlik
parametreler

a, % 9.3 7.9 11.2 16.8 -

b, % 44.8 49.5 49.2 47 .4 -

a+b, % 54.1 57.4 60.4 64.2 -

c, %, 0.031 0.039 0.041 0.038 -

HCL: Hidroklorik asit; NaOH: Sodyum hidroksit; *Standart hata. Ayni1 satirda farkli harfler ile gosterilen
ortalamalar arasindaki farkliliklar 6nemlidir (P<0.01)

Saz ve farkli kimyasallarla islenen sazlarin rumende kuru madde parcgalanabilirligini 6nemli 151
diizeyde etkilemistir (P<0.01). Kuru madde pargalanabilirligi kontrol, HCL, iire ve NaOH
isleme yontemine gore 96. saatte sirasiyla; %51.97, 56.54, 59.83 ve 64.96 olarak saptanmustir.
En yiiksek kuru madde parcalanabilirligi %3 NaOH ile islenmis sazda saptanmistir. Bunu
sirastyla; tire, HCL ve kontrol grubu izlemistir (P<0.01). Kimyasallarla islenmis sazlarin
rumende kuru madde parcalanabilirli§i HCL, {ire ve NaOH’in hiicre duvari bilesenlerini
azaltmas1 (Cizelge 1) hiicre duvarinda yer alan asetik asit, fenolik asitler, selliiloz ve
hemiselliiloz gibi bilesikler ile lignin arasindaki ester baglarin1 kirmasindan kaynaklanmaktadir
(Harada ve ark. 2001; Canbolat ve ark. 2007; Huntley ve ark. 2015; Karabulut ve Filya 2016).
Bu durum hiicre duvarinda yer alan selliilloz ve hemisellilloz gibi polisakkaritlerin
mikroorganizma ve enzimlere daha agik hale gelmeleri ile agiklanmaktadir (Arisoy 1998;
Harada ve ark.1999; Harada ve ark. 2001; Nair ve ark. 2002; Canbolat ve ark. 2007; Liu ve ark.
2014; Huntley ve ark. 2015). Rumende kuru madde parcalanabililik tizerinde en etkili kimyasal
isleme %3 NaOH ile isleme olmustur. Burada saptanan kuru madde parcalanabilirligi celtik
samanmma NaOH ilave eden Harada ve ark. (1999)’'nin bulgular1 tarafindan da
desteklenmektedir. Saz bitkisinin kuru madde parcalanabilirligi Biiyiikkilic Beyzi ve Sirakaya

(2019)’nin bildirdikleri sonuglar ile benzer saptanmastir.
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Saz ve farki kimyasallarla islenmis sazlarin in vitro gaz iiretimi saptanmis ve Cizelge 3°de
verilmistir.

Cizelge 3. Saz ve farki kimyasallarla islenmis sazlarin zamana bagl in vitro gaz tretim, mL

Saz
Inkiibasyon siiresi, saat Kontrol %3 %3 %3 SH*
HCL Ure NaOH
4 10.53¢ 10.91¢ 11.80° 14.072 0.413
8 17.92° 19.02° 26.772 28.172 0.883
16 32.68¢ 34.41° 36.67° 40.372 0.987
24 43.65° 44.63° 47.46" 50.90? 0.708
48 52.38¢ 53.76° 55.17° 59.502 0.664
72 56.24° 57.45° 60.49° 65.742 0.702
96 59.10° 60.75° 64.29° 66.702 0.679

HCL: Hidroklorik asit; NaOH: Sodyum hidroksit; *Standart hata. Ayni1 satirda farkli harfler ile gosterilen
ortalamalar arasindaki farkliliklar 6nemlidir (P<0.01)

Saz ve kimyasal islemelerden gegirilmis sazlarin in vitro gaz Uretimini tim inkibasyon
stirelerinde 6nemli diizeyde etkilemis ve artirmistir (P<0.01). Kimyasal islemden gegirilmis
sazlarm 96 saatlik in vitro gaz tretimi 59.10 ile 66.70 mL arasinda degismistir. En yiiksek gaz
iiretimi 66.70 mL ile %NaOH’li saz grubunda, en diisiik ise 59.10 mL ile kontrol saz grubunda
saptanmugtir. Bunlar1 sirasiyla iire ve HCL ile isleme izlemistir. Kimyasal uygulamalarin saz
otunda in vitro gaz tiretimini artrmasi lirenin ortama azot saglayarak mikroorganimalarin 2
gelisimini tesvik etmesi (Cheeke 2005; Ben Salem ve Smith 2008; Canbolat ve Karabulut 2010;
Mokhtarpour ve Jahantigh 2018), yaninda, {irenin hidrolizi sonucu olusan amonyak (NH3)
ligno-selliilozik baglar1 pargalayarak selliiloz sindirimini artirmasi sonucunda gaz iiretimin
artmasi ile agiklanmaktadir (Ben Salem ve Smith, 2008; Canbolat ve Karabulut 2010; Gunun
ve ark. 2013; Mokhtarpour ve Jahantigh 2018). Aymi sekilde HCL ve NaOH’da saz otunun
hiicre duvarinda yer alan selliiloz ve hemiselliiloz gibi bilesikler ile lignin arasindaki ester
baglarmi kirarak (Harada ve ark. 2001; Chaudhry 2000; Canbolat ve ark. 2007; Huntley ve ark.
2015; Karabulut ve Filya 2016), besinleri mikroorganizma ve bunlarin iiretmis olduklar1
enzimlere a¢ik hale getirmesi ile agiklanabilir (Arisoy 1997; Karabulut ve Filya 2016). Canbolat
ve ark. (2014)’nin yapmis olduklar1 ¢aliymada nar posasi silajlarin iire etmisler ve iire dozunun
artigina bagli olarak in vitro gaz tiretimi artmigtir. Ayni sekilde Canbolat ve ark. (2007) bugday
samanini farkli dozlarda NaOH ile islemisler ve NaOH dozunun artigina bagli olarak in vitro
gaz uretimi artmistir. Liu ve ark. (2002)’da piring samanina NaOH uygulamislar ve NaOH
uygulamasinin in vitro gaz iiretimini artirdigini bildirmislerdir. Her {i¢ arastirma sonucu saz

bitkisine kimyasal uygulama ile uyum igerisinde bulunmustur.
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Saz ve farki kimyasallarla islenmis sazlarin sindirim ve metabolik enerji diizeyleri saptanmis
ve Cizelge 4’de verilmistir.

Cizelge 4. Saz ve farki kimyasallarla islenmis sazlarin sindirim ve metabolik enerji diizeyleri

Saz
Parametreler Kontrol %3 %3 %3 SH*
HCL Ure NaOH
GKMS, % 56.33¢  58.15° 60.78°  62.57°  0.347
OMS, % 53.43°  54.34° 57.06°  59.65%  0.594
ME, MJ/kg KM 8.32¢ 8.45° 8.84" 9.29%¢  0.097

GKMS: Gergek kuru madde sindirimi; OMS: Organik madde sindirimi; ME: Metabolik enerji; HCL: Hidroklorik
asit; NaOH: Sodyum hidroksit; *Standart hata. Ayn1 satirda farkli harfler ile gosterilen ortalamalar arasindaki
farkliliklar 6nemlidir (P<0.01)

Saz ve farki kimyasallarla islenmis sazlarm in vitro kosullarda GKMS ve OMS dizeyleri
onemli diizeyde etkilenmistir (P<0.01). Sazin kimyasallarla islenmesi GKMS ve OMS’ni
olumlu yonde etkileyerek gelistirmistir. Saz ve kimyasal islemden gecirilmis sazlarin GKMS
ve OMS igerikleri sirastyla; %56.33-62.57 ve %53.43-59.65 arasinda degismistir. Sazin GKMS
ve OMS iizerine en etkili kimyasal isleme %3 NaOH ile isleme olmustur. Bunu iire ve HCL ile
islenmis saz izlemistir. Saz bitkisini kimyasallar islemenin hiicre duvarinda bulunan ligno-
selliilozik baglar1 kirarak, saz bitkisini mikroorganizmalar ve enzimlere agik hale getirmesinden
kaynaklanmaktadir (Arisoy 1997; Harada ve ark. 2001; Chaudhry 2000; Liu ve ark. 2002;
Cheeke 2005; Ben Salem ve Smith 2008; Canbolat ve ark. 2007; Huntley ve ark. 2015;
Karabulut ve Filya 2016; Mokhtarpour ve Jahantigh 2018). Saz bitkisinin GKMS ve OMS
Biiyiikkilig Beyzi ve Sirakaya (2019)’nin saz otunun toplam sindirilebilir besin maddeleri
(%58.33-59.35) ile uygum igerisinde bulunmustur. Farkli kaba yemlere HCL, iire ve NaOH
ilavesi ile calisan arastrmalarda bu kimyasallarin yemlerin sindirimin gelistirdigini
bildirmislerdir (Jayasuriya ve Owen 1975; Harada ve ark. 1999; Canbolat ve ark. 2014).

Saz ve farki kimyasallarla islenmis sazlarin ME igerikleri 8.32-9.29 MJ/kg KM arasinda
degismis ve kimyasal uygulama ME diizeyini 6nemli diizeyde etkilemistir (P<0.01). Metabolik
enerji en yiiksek 9.29 MJ/kg KM ile %3 NaOH’l1 saz grubunda saptanmistir. Bunu sirasiyla %3
ireli saz, %3 HCL’li saz ve kontrol saz izlemistir. Kimyasal uygulama sazin ME igerigini
gelistirmistir. Arastrmada saz otunda saptanan ME diizeyi Mokhtarpour ve Jahantigh
(2018)’nun bildirmis oldugu sonuglardan (8.07 MJ/kg KM) vyiiksek, Biiyiikkilic Beyzi ve
Sirakaya (2019)’nin bildirmis olduklar1 2.10 Mcal/kg KM (8.78 MJ/kg KM)-2.15 Mcal/kg KM
(8.99 MJ/kg KM) sonuglarla benzer saptanmustir.

153

www.ispecongres.org ISPEC 12-14 June 2020 — Ankara, Turkey


http://www.ispecongres.org/

IV. INTERNATIONAL CONFERENCE ON
AGRICULTURE, ANIMAL SCIENCE AND RURAL
DEVELOPMENT

Saz ve farki kimyasallarla igslenmis sazlarin yem degeri 6zellikleri saptanmis ve Cizelge 5°de
verilmistir.

Cizelge 5. Saz ve farki kimyasallarla islenmis sazlarin yem degeri 6zellikleri

Saz
Parametreler Kontrol %3 %3 %3 SH*
HCL Ure NaOH
Kurum madde sindirim (KMS), % 58.68¢  60.65° 61.89° 64.83* 0.347
Kuru madde tiiketimi (KMT), CA’m, % 1.86¢  2.02¢  2.17° 2.71%  0.028
Nispi yem degeri (NYD) 84.74° 94.88° 104.04> 114.12% 1.001

HCL: Hidroklorik asit; NaOH: Sodyum hidroksit; CA: Canli agirlik; *Standart hata. Ayni satirda farkli harfler ile
gosterilen ortalamalar arasindaki farkliliklar 6nemlidir (P<0.01)

Saz ve farki kimyasallarla islenmis sazlarin KMS, KMT ve NYD kimyasal islemeden énemli
diizeyde etkilenmistir (P<0.01). Sazin kimyasallarla islenmesi KMS, KMT ve NYD’ni olumlu
yonde etkileyerek gelistirmistir. Saz ve kimyasal islemden gegirilmis sazlarin KMS, KMT ve
NYD igerikleri sirasiyla; %58.68-64.83, 1.86-2.71 ve 84.74-114.12 olarak saptanmistir. Sazin
KMS, KMT ve NYD iizerine en etkili kimyasal isleme %3 NaOH ile isleme olmustur. En diisiik
ise kontrol sazda saptanmustir. Ozellikle kimyasal uygulama NYD agisindan
degerlendirildiginde %3 NaOH ve %3 {ireli saz gruplar1 100°iin {izerinde ¢ikarak memnuniyet
verici diizeyde kaliteli olduklar1 sdylenebilir. Saz bitkisini kimyasallar islemenin hiicre 154
duvarinda bulunan ligno-selliilozik baglar1 kirarak (Arisoy 1997, Harada ve ark. 2001;
Chaudhry 2000; Liu ve ark. 2002; Cheeke 2005; Ben Salem ve Smith 2008; Huntley ve ark.
2015; Mokhtarpour ve Jahantigh 2018) NDF ve ADF diizeylerinin azalmasinin bir sonucu
oldugu sdylenebilir. Arastirmada saptanan KMS, KMT ve NYD degerleri farkli donemlerde
hasat edilen saz bitkisi ile calisan Biiyiikkili¢ Beyzi ve Sirakaya (2019)’nin bildirmis olduklar1
sonu¢lardan KMS sindirimi benzer olmasina karsin, KMT ve NYD daha yiiksek bulunmustur.
SONUC ve ONERILER

Bu arastirmada, farkl kimyasal islemlerle (kontrol, %3 HCL, %3 iire ve %3 NaOH) islenmis
saz bitkisinin (Phragmites australis) besleme degerleri ortaya konulmustur. Sazin kimyasallarla
islenmesi sazlarin bagsta besin maddeleri olmak {izere rumende kuru madde parcalanabilirligi,
in vitro gaz dretimi, besin madde sindirimi, metabolik enerji (ME) ve nispi yem degeri
(NYD)’lerini 6nemli diizeyde etkilemistir ve gelistirmistir (P<0.01). Yukarida siralanan
parametreler {izerine en etkili kimyasal islem %3 NaOH ile isleme olmus, bunu %3 iire, %3
HCL ve kontrol saz grubu izlemistir. Hayvan beslemede saz bitkisinin kullanimi sirasinda
NaOH ve iire islemenin onemli yararlar saglayacagi sdylenebilir. Ruminant beslemede sazin
kullanimma yonelik smirli ¢alisma bulunmaktadir. Yapilan galismalarda genelde in vitro

tekniklere dayanmaktadir.
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Durum bu agidan degerlendirildiginde saz bitkisinin hayvan beslemede kullanilmasina in vitro

ve in vivo galismalari yapilmasina gerek oldugu sdylenebilir.
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