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PROGRAM AKISI

Tarim ve Orman Bakanhgi Atatiirk Konferans Salonu
26 EKiM 2023 (PERSEMBE / 1. GUN)

13.00-14.00 Kayit islemleri

Saygi Durusu ve istiklal Marsi Acilis Konusmalari

1. Abdullah Berk AKKAS- Zootekni Federasyonu Ogrenci Temsilcisi

14.00-14-30 2. Dr. Ogr. Uyesi Cengiz ERKAN- Diizenleme Kurulu Baskani

3. Prof. Dr. Zafer ULUTAS- Zootekni Federasyonu Yonetim Kurulu Baskani

4. ibrahim YUMAKLI -Tarim ve Orman Bakani (Katiimlari durumunda ve
Tensip buyururlarsa)

14.30-14:50  Prof. Dr. Cemal TALUG (Atatiirk ve Tarim)

14:50-15:30  Andrea ROSATI (Avrupa’da Hayvan Biliminin Onemi)

15:30-15:50 M. Ulkii KARAKUS (Yem Sektoriiniin Beklentileri)

Miizik Dinletisi (Oktay HELVACI, M. Murat OTO, Ferda KARAKUS, Giilten

16:00-16:30 BULUT)

PANEL-16:30-18:00

Su Sorunu Ozelinde iklim Degisikliklerinin Hayvansal Uretimde Siirdiiriilebilirlik ve
Verimlilik Uzerine Etkileri

Panel Yoneticisi: Dr. ismail MERT (Panel Yéneticisi-Zootekni Federasyonu Onur Kurulu Uyesi)

Prof. Dr. ilkay DELLAL (Ankara Universitesi, Ziraat Fakdiltesi, Tarim
Ekonomisi Bolim{)

Konugmacilar | Abdiissamet AYDIN (iklim Degisikligi Uyum Koordinatérii / FAO-Tarim
Uzmani)

Bilsay KANCI (Zootekni Federasyonu Yénetim Kurulu Uyesi)




Oturum Bagkani
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09.15-09.30

09.30-09.45

09.45-10.00

Oturum Bagkani

SAATLER

09.00-09.15

09.15-09.30

09.30-09.45

09.45-10.00

viii

13. Ulusal Zootekni Bilim Kongresi

27.10.2023-09:00-10:00
SALON A
Prof. Dr. Tiirker SAVAS
BiLDIRi BASLIGI ve YAZARLAR

Horozlarda (Atak-S) Zenginlestirilmis Cevrenin Performans, Davranis ve
Viicut Kusurlari Uzerine Etkisi
Mehmet Bugra HAZINEDAROGLU, Mehmet Akif BOZ

Yumurta Tavugu Yetistirme Sistemlerinin Yumurta Besin Degeri ve Gida
Guvenligi Bakimindan Karsilastiriimasi
Sevket OZLU, Emrah GUNGOR, Aydin ALTOP, Giiray ERENER

Etlik Piliclerde Kan Serum Renginin Karkas ve Et Kalite Ozellikleri ile iliskisi
Kadir ERENSOY, Musa SARICA, Numan KARACAY, Emrah GUNGOR

Japon Bildircinlarinda Kum Banyosunun Blylime, Yumurta Verimi ve
Yumurta Kalitesine Etkisi

Cemil TOLU, Hakan ERDEM, Bengi UNAL, Cagri Temugin UNAL, Tiirker
SAVAS

SALON B

Prof. Dr. Bahri BAYRAM
BiLDiRi BASLIGI ve YAZARLAR

Neonatal Donem Simmental Buzagilara Uygulanan Ticari Esansiyel Yag
Karigimi Uygulamasinin Biiyiime, Gelisme ve Saglik Parametreleri Uzerine
Etkisi

Fatma EMIR, Bahri BAYRAM

Turkiye Siyah Alaca Sit Sigirlarinda Genomik Seleksiyon: Laktasyon
Ozellikleri

Seyrani KONCAGUL, Anil KASAKOLU, Engin UNAY, Mesut YILDIRIR, Onur
SAHIN, ibrahim KARAKOYUNLU, Onur YiGIT, Saadet OCAKLI

Turkiye'de Manda Yetistiriciliginin Projeksiyonu: 2023-2032 Yillari
Mustafa OZDEMIR, Mehmet Ulas CINAR

Anadolu Mandasi Siirtilerinde Yiritilen Seleksiyon Calismalari Agisindan
Tip Ozelliklerinin Degerlendirilmesi
Onur SAHIN, M. ihsan SOYSAL, Onder Bayram COBAN
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SALON C
Oturum Bagkani  Prof. Dr. Aynur KONYALI
SAATLER BiLDiRi BASLIGI ve YAZARLAR

Carcass characteristics of Hair, Saanen x Hair Fland Alpine x Hair F1 male
09.00-09.15 | kids under intensive production system
Hakan ERDURAN, Birol DAG

Canakkale’de Yetistirilen bazi Tiirk Saanen Kegi isletmelerinin
09.15-09.30  Degerlendirilmesi
Seda KELES OZTURK, Aynur KONYALI

Adaptation of Milk Yield and Macronutrient Properties of Milk of Kilis
09.30-09.45 | Goats in High Altitude Mountainous Area
Hakan ERDURAN

Renkli Ankara Kegilerinin Bazi Lif Ozelliklerinin Belirlenmesi
09.45-10.00  Ferda KARAKUS, Birusk KESKIN, Ahmet KARATAS, Mehmet Emin VURAL,
Ridvan YAKISAN, Seyhan YASAR, Sedat BEHREM

27.10.2023-10:15-11:30

SALON A

Oturum Bagkani | Prof. Dr. Giirsel DELLAL
SAATLER BiLDiRi BASLIGI ve YAZARLAR

Koyun ve Kegi Yetistiriciliginde isletmelerin Genel Ozellikleri Uzerine
10.15-10.30 | Covid-19 Salgin Déneminin Etkileri
Ahmet MURAT, Hacer TUFEKCI

Hatira Orman Arazilerinde Meraya Dayali Koyun Yetistiriciligi

10-30-10.45 " 1 dem Gokhan KoCAAY

Hayvan ve Kaynak Bazli Gostergeler Kullanilarak Ankara Kegilerinin
Refahinin Arastirilmasi

Cadri Meliksah SAKAR, Yasin ERGIDEN, Nurgiil ERDAL, Yusuf ZENGIN, Adil
Akin AYDIN, Monica BATTINI

10.45-11.00

Sut Koyunlarinda Emme Donemi Uzunlugunun Kuzu ve Koyunlarda
Davranis, Bilyiime ve Siit Ozelliklerine Etkisi

Cemil TOLU, ismail Yaman YURTMAN, Nazif YAZGAN, Hande Isil AKBAG,
Tiirker SAVAS

11.00-11.15

Norduz Koyunlarinin Laktasyon Sut Verimi ile Kuzularinda Biyime-
11.15-11.30  Gelisme Ozellikleri Arasindaki iliski
Hasan CELIKYUREK, Turgut AYGUN
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SALON B
Oturum Bagkani | Prof. Dr. Yusuf KONCA
SAATLER BiLDiRi BASLIGI ve YAZARLAR

Bazi Hayvansal Proteinlerin Stereo Mikroskop ile Karakterize Edilmesi
10.15-10.30 | Figen KUTUKOGLU, Habil UMUR, Hiilya HANOGLU ORAL, Erding
ALTINCEKIC

Karma Yemlerde Hayvansal Proteinlerin Isik Mikroskobu ile
Belirlenmesinde Farkli Boyama Yontemlerinin Kullaniimasi

10.30-1045 o bi umUR Hiilya HANOGLU ORAL, Figen KUTUKOGLU, Erding
ALTINCEKIC
10.45-11.00 Hayvan Yemlerine Yesil Sentez Metalik Nanopartikil llavelerinin Etkiler

Hacer KAYA

Birinci ve ikinci Uriin Olarak Yetistirilen Silajlik Misir Cesitlerinin Besin
11.00-11.15 | Madde igerikleri ve in Vitro Sindirilebilirlikleri
Mehmet Salih KACMAZ, Sibel ERDOGAN, Sezen TAYAM

Sagimda Fermente Protein Ek Yemi ile Yemlenen Anadolu Mandalarinin
11.15-11.30 | Sit Verimi ve Kalitesi
Ahmet AKDAG, Canan KOP-BOZBAY, ibrahim Cihangir OKUYUCU

SALON C

Oturum Bagkani | Prof. Dr. H. Vasfi GENCER
SAATLER BiLDIRi BASLIGI ve YAZARLAR

Bingol ilinin farkh bolgelerinden toplanmis apilarnil (erkek ari larvasi) in
10.15-10.30 | bazi besin-kalite degerleri
Hakan INCI, Mehmet iLKAYA, Muhammed DINC

Damizlik Ana Ari isletmelerindeki Bal Arisi Ekotiplerinin Tim Genom
10.30-10.45 Analizi
Yasin KAHYA, Kathleen A. DOGANTZIS, H. Vasfi GENCER, Amro ZAYED

Farkli Kovan Tiplerinin Manyetik Alan Koruyuculugunun Belirlenmesi

10451100 cengiz ERKAN, Zihni Serbay SANDALCIOGLU, Ferhat DEMIR

Van Yéresi Ballarinin Fizikokimyasal Ozellikleri

Cengiz ERKAN, Tahir KECECI, ibrahim GORENTAS, Yusuf ALTUN, Nese
UGURLU CABUKER, M. Siddik BAYTIN, Merve OZTURK, Feti KURT, Sinan
CEVIK, Behzat GULER

11.00-11.15

Bal Arilarinda Savunma Mekanizmalari
Rahsan IVGIN TUNCA, Gonca OZMEN OZBAKIR

OGRENCI BILDIRILERi SUNULDU - 11:45-13:30 (AYRI KiTAPCIKTA)

11.15-11.30
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PANEL-14.30-16.00
Tarim ve Orman Bakanlig Uluslararasi Tarimsal Egitim Merkezi (UTEM) Konferans Salonu
27 EKiM 2023 (CUMA / 2. GUN)

Soframizda Hayvansal Proteinin Diinii, Bugiinii ve Yarini
Panel Yoneticisi: Riza DONMEZ (Zootekni Federasyonu Yénetim Kurulu Uyesi)

Mustafa Kemal AKMAN (Ankara Zootekni Dernek Baskani-Zootekni
Federasyonu Yoénetim Kurulu Uyesi)

ibrahim KARAKOYUNLU (Tirkiye Damizlik Sigir Yetistiricileri Merkez Birligi

Konusmacilar .
Z Genel Sekreteri)

Veysel OREN (Tirkiye Damizlik Koyun-Kegi Yetistiricileri Birligi Genel
Sekreteri)

Soru-Cevap ve Tartisma: (30 dk)

27.10.2023-16:15-17:30
SALON A
Oturum Bagkani Prof. Dr. Bahri BAYRAM
SAATLER BiLDiRi BASLIGI ve YAZARLAR

Tirkiye Siyah Alaca Siit Sigirlarinda Genom Boyu lliskilendirme Calismasi:
16.30-16.45 | Mastitis
Arzu OZDEMIR, Seyrani KONCAGUL

Lineer Derin Ogrenme Algoritmalariyla Damizlik Deger Tahminleri

1645200 Anil KASAKOLU, Seyrani KONCAGUL
Tirkiye Siyah Alaca Siit Sigirlarinda Genom Boyu iliskilendirme Calismasi:
17.15-17.30 Meme Konformasyon Ozellikleri

Engin UNAY, Anil KASAKOLU, Ayse Ovgii SEN, Mesut YILDIRIR, Saadet
OCAKLI, Seyrani KONCAGUL

Xi



Oturum Bagkani

SAATLER

16.30-16.45

16.45-17.00

17.00-17.15

17.15-17.30

Oturum Bagkani

SAATLER

16.15-16.30

16.30-16.45

16.45-17.00

17.00-17.15

17.15-17.30
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SALON B
Prof. Dr. Mehmet Ulas CINAR
BiLDiRi BASLIGI ve YAZARLAR

Apilarnil Takviyeli Yemlerin XX Erkek Gokkusagi Alabaligl Anaglarinin
Bliylime ve Bazi Gelisim Parametreleri Uzerine Etkileri
Tilin ARSLAN, Rahsan IVGIN TUNCA, ilknur TINDAS, Banu YUCEL

Tirkiye'de Yetistirilen Siyah Alaca Irki Stt Sigirlarinda Suit Verimi ve St
Kalitesi Ozellikleriyle iliskili Yeni SNP'ler

Seyrani KONCAGUL, Anil KASAKOLU, Ayse Ovgii SEN, Mesut YILDIRIR,
Engin UNAY, ibrahim KARAKOYUNLU

Tirkiye Simental Sigirlarinda Sit Verimi Bakimindan Genom Capinda
lliskilendirme Calismalari

Mesut YILDIRIR, Anil KASAKOLU, Fatma Giil MIZRAK, Yusuf ZENGIN, Engin
UNAY, Onur YiGIT, Mehmet Ali YILMAZ, Ramazan SEVGI, Cagri Meliksah
SAKAR, Ecem HATIPOGLU GURSOY, Aslihan TURHAN, Giilsah YARAN, Arzu
OZDEMIR, Seyrani KONCAGUL

Akkaraman Kuzularda Genom Boyu iligki Analizleri (GWAS)
Mehmet KIZILASLAN, Yunus ARZIK, Stephen N. WHITE, Mehmet Ulas

CINAR
SALON C

Prof. Dr. ibrahim AK
BiLDIRi BASLIGI ve YAZARLAR

Bursa bolgesindeki st sigircilig isletmelerinde yem ve sit kalite
ozelliklerinin belirlenmesi
Altan DENIZ, ibrahim AK

Laktasyondaki Stit Koyunu Rasyonlarina Farkli Dizeylerde Gliserol
ilavesinin Performans ve Bazi Kan Parametreleri Uzerine Etkileri
Hande Isil AKBAG, Cemil TOLU, Nazif YAZGAN, Tiirker SAVAS, ismail
Yaman YURTMAN

A1l ve A2 Sit Farklari
Kiirsad KAYA

Unkurdu (Tenebrio Molitor L.) Larvasinin Ruminal Protein Parcalanabilirligi
ve Bagirsak Sindirilebilirliginin Kurutma Yontemleri ve Bazi Kimyasal
Uygulamalarla Belirlenmesi

Merve AYAN, Selma BUYUKKILIC BEYZI

Hayvan Beslemede Parabiyotikler
Figen KIRKPINAR, Ziimriit ACIKGOZ, Helin ATAN




Oturum Bagkani

SAATLER

09:30-09:45

09:45-10:00

10:00-10:15

10:15-10:30

Oturum Bagkani

SAATLER

09:30-09:45

09:45-10:00

10:00-10:15

10:15-10:30

Xiii

13. Ulusal Zootekni Bilim Kongresi

28.10.2023-09:30-10:30

SALON A

Prof. Dr. Mesut TURKOGLU
BiLDIRi BASLIGI ve YAZARLAR

Japon Bildircinlarinda Yasama Guici, Kulugka Siiresi ve Cikim Agirhgi icin
(Ko)Varyans Unsurlarinin Tahmini
Arda KAYMAZ, Hakan ERDEM, Tiirker SAVAS

Kanath Kirmizi Akari (Dermanyssus gallinae) Enfestasyonunun Japon
Bildircini Palazlarinin Yasama Giicii Uzerine Etkisi
Arda KAYMAZ, Hakan ERDEM, Tiirker SAVAS

Keklik Yumurtalarinda Kirlilik Durumunun Kulucka Sonuclari, Embriyo
Oliimleri, Civciv Morfolojisi ve Civciv Kalite Ozellikleri Uzerine Etkisi
Ahmet UCAR, Mehmet Akif BOZ, Haydar KARADAS, Kadir ERENSOY

Kurutulmus Domates Posasinin Kanatli Hayvanlarda Kullanilma Potansiyeli
Emrah GUNGOR

SALON B

Prof. Dr. Atakan KOC
BiLDiRi BASLIGI ve YAZARLAR

Yerli Hayvan Irklarinin Korunmasi ve Sirdirilebilir Kullanimi: Abaza
Kegisi’nin Siit Verim Ozellikleri, Bazi Morfolojik Karakterleri ve Yéresel
Durumunun Tespiti

Sadrettin YUKSEL, Erdogan SEZIN, Burcuhan BALTA, Alpay
KARACUHALILAR, Fatma YUKSEL, Omer ALKANOGLU

Halk Elinde Yetistirilen Ankara Kegilerinin Bazi Morfolojik Ozeliklerinin
Tanimlanmasi

Nurgiil ERDAL, Cagri Meliksah SAKAR, Yasin ERGIDEN, Yusuf ZENGIN,
Fatmagiil MIZRAK, Abdulkadir ERISEK, Giirsel DELLAL

Sicaklik Stresi Altindaki Kecilerde intravajinal Stinger Kullanimi ile
Kizginligin Uyariminin Eseysel Aktiviteye Etkisi

Angelica TERRAZAS, Aynur KONYALI, Citem Giil AVUSAR, Ahmet Ferhan
SAVRAN, Hiiseyin Mertcan BUBER, Enes SARIOGLU, Arda BALCI, Sibel INCE,
Tugba GULSEN, Talha DALER

Bazi Plasenta Ozellikleri ve Kuzu Viicut Olglileri Arasindaki iliskiler
Citem Giil AVUSAR, Coskun KONYALI, Cagri KANDEMIR, Kiibra DENIZ, Arda
BALCI, Talha DALER, Aynur KONYALI
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SALON C
Oturum Baskani Dog. Dr. Seyrani KONCAGUL
SAATLER BiLDiRi BASLIGI ve YAZARLAR

Tokat ilinde Manda Yetistiriciligi Yapilan isletmelerin Demografik Yapilari
ve Barinak Tipleri

Aziz SAHIN, Zafer ULUTAS, Yiiksel AKSOY, Mustafa SOYDANER, Emre
UGURLUTEPE, Arda YILDIRIM

09:30-09:45

Type Traits of Holstein-Friesian and Red-Holstein Cows Raised Together in
09:45-10:00 a Private Farm in Aydin Province
Frederic NDIHOKUBWAYO, Atakan KOC

Yetistirici Kosullari Uygulanarak Beslenen Dogu Anadolu Kirmizisi

Tosunlarin Kesim ve Karkas Ozellikleri ve Kirmizi Et Uretimi i¢in Katma
10:00-10:15 | Deger Potansiyeli

Alpay KARACUHALILAR, Sadrettin YUKSEL, Erdogan SEZIN, Usame SIMSEK,

Omer ALKANOGLU, Cansu DEMIRDEN, Miisliime MEMIS, Mevliit CELIK

28.10.2023-09:30-10:30
SALON A

Oturum Bagkani  Prof. Dr. Musa SARICA
SAATLER BiLDiRi BASLIGI ve YAZARLAR

ANADOLU-T Etlik Pili¢ Saf Hatlarinin Etlik Pili¢ Ozelliklerinin
Generasyonlara Bagl Degisimi

Musa SARICA, Kadir ERENSOY, ismail OZKAN, Numan KARACAY, Beyhan
YETER, Kiirsat TETIK, Sinan CAGLAK

10:45-11:00

Erken Biiylime Déneminde Dermanyssus gallinae istilasinin Yumurtaci
11:00-11:15 | Piliclerin Ge¢ Donem Bliyiime Performansina Etkileri
Hakan ERDEM, Tiirker SAVAS

Erkek Bildircin Besisinde Farkli Bitirme Yemlerinin Canli Agirlik, Morfoloji
11:15-11:30  ve Karkas Ozellikleri Uzerine Etkisi
Haydar KARADAS, Ahmet UCAR, Yasin KAHYA

Kanatli Hayvanlarin Beslenmesinde Siirdurilebilirlik

11:30-11:45 i en KIRKPINAR, Helin ATAN

Erkek Etlik Ebeveynlerin Yetistirme Donemi Canhli Agirlik Farklarinin Semen
11:45-12:00  Hacimleri, Kulucka Sonuglari ve Embriyo Oliimleri Uzerine Etkisi
Ahmet UCAR, Mesut TURKOGLU

Xiv



Oturum Bagkani

SAATLER

10:45-11:00

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00

Oturum Bagkani

SAATLER

10:45-11:00

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00
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SALON B
Prof. Dr. Nedim KOSUM
BiLDiRi BASLIGI ve YAZARLAR
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ON SOz

Degerli Meslektaslarimiz ve Sevgili Ogrenciler,

Gida giivenligi ile gida giivenirliginin 6neminin tartisilmaz oldugu -sira disi
olaylar olaylarin yasandigi- giiniimiiz kosullarinda ¢ok daha net ortaya ¢ikmustir.
Genel anlamda topragi kullanarak bitkilerden ve hayvanlardan iiriin edilmesi ve
bu iiriinlerin tiiketime sunulmas1 araligindaki faaliyetler olarak ifade edilebilen
tarim, bir yandan insanin gida ihtiyacim karsilarken bir yandan da iilke
kalkinmasina destek vermektedir.

Bilindigi lizere beslenme denildiginde akla, viicuda alinan besin maddesi toplami
degil yeterli ve dengeli beslenme gelmelidir. Bundan s6z edebilmek igin de
giinliik protein ihtiyacinin %40’tan fazlasinin besin kalitesi agisindan tistlin
ozelliklere sahip hayvansal kokenli besin maddelerinden saglanmasi
gerekmektedir.

Bilgi artis1 ve bilgiyi etkin kullanma c¢abalar1 bir¢ok alanda oldugu gibi tarimsal
faaliyetlerde de icerik, tretim sekli ve isletme biiyiikliigii gibi 6zellikler
bakimindan degisikliklere yol agcmistir. S6z konusu degisiklikler kitlesel tiretim
tekniklerini ortaya ¢ikartmis olmakla birlikte tarimsal tiretimden farkli sektorlere
yonelimi de artirmistir. Diger yandan Cumhuriyetin ilk yillarinda 12-13 milyon
civarinda olan niifusun gidasimi ve sanayinin hammadde ihtiyacim1 karsilamay1
hedefleyen tarimsal politikalar giiniimiizde neredeyse 10 kati fazla iiretime
odaklanmaktadir. S6z konusu yap1 artik iiretimin daha yogun ve daha verimli
yapilmasini zorunlu hale getirmistir.

Ulkemiz tarimsal gelirinin yaridan fazlasini hayvansal {iretimden saglamaktadir.
Tarimsal {iretimin ayrilmaz bir parcasi olan hayvansal liretimde siirdiiriilebilirligi
saglamak i¢in bitkisel iiretimden ayr diisiiniilmemesi, planlamalarin buna gore
yapilmasi ve politikalarin buna gore gelistirilmesi gerekmektedir. Bu asamada
sinirli kaynaklarin ve zamanin verimli kullanilabilmesine olanak saglayacak
“Hayvancilik Eylem Plan1” hazirlanarak uygulamaya koyulmasi gerekmektedir.

Eylem planinda, hayvansal iirlinlerde arz-talep dengesizligi ile fiyat
dalgalanmalarini ortadan kaldiracak, girdi maliyetlerini azaltacak, iiriin kalitesini
artiracak, tarimsal liretimin sigortast konumunda olan aile isletmelerini koruyacak
buna karsilik ticari isletmeleri optimum biiyiikliige ulastiracak, kayit disilig
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onleyecek, iireticilerin bilgi birikimini artiracak, uluslararas1 piyasada rekabet
etmeye olanak saglayacak ve hayvan hastaliklarinin neden oldugu kayiplar1 yok
edecek dnlemler yer almalidir.

Hayvansal iiretimde arzu edilen seviyeye ulasmada dogal kaynaklarinin yani sira
insan kaynaginin da verimli kullanilmasi olduk¢a 6nemli bir konudur. Bu nedenle
zootekni egitimi alan meslektas adaylarimizin, aldiklar1 egitimlere uygun
alanlarda istihdam edilmelerinin katma deger yaratacag agiktir.

Gazi Mustafa Kemal ATATURK’iin tam yiiz yil 6nce ifade ettigi iizere;
“Memleketimiz, su iki seyin memleketidir: Biri ¢iftci, digeri asker. Biz ¢ok iyi ¢iftci
ve ¢ok iyi asker yetistiren bir milletiz. Iyi ¢ifici yetistirdik; ¢iinkii topraklarimiz
coktur. Iyi asker yetistirdik; ¢iinkii o topraklara géz diken diismanlar fazladir. O
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Horozlarda (Atak-S) Zenginlestirilmis Cevrenin Performans, Davranis ve
Viicut Kusurlar1 Uzerine Etkisi

Mehmet Bugra HAZINEDAROGLU?, Mehmet Akif BOZ™2

! Yozgat Bozok Universitesi, Lisansiistii Egitim Enstitiisii, Tarim Bilimleri Anabilim Dals,
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* Sorumlu Yazar
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Bu ¢aligmada tilkemizde yumurta {iretiminde giinden giine
kullanim1 artan yerli ATAK-S yumurtact genotipinin
horozlarinda, kapali sistem yetistirmede yaygin olarak
kullanilan  althkli  yetistirme sisteminde c¢evresel
zenginlestirmenin performans, davranis 6zellikleri, viicut
kusurlari, kesim, karkas ve et kalite 6zelliklerine etkilerinin
belirlenmesi amacglanmistir. Bu ¢alismada materyal olarak
son yillarda hem iilke iginde hem de yurtdist ihracat1 ile
taninirligl artan yavas gelisme 6zelligine sahip yumurtact
bir genotip olan ATAK-S kullanilmistir. Yozgat Bozok
Universitesi BOZOKTUAM  Yerkdy  Hayvancilik
isletmesinde bulunan iiretim kiimesinde giinliik yasta 200
adet erkek civciv kullanilan ¢alismada 2 farkli muamele
grubu (cevresel zenginlestirme uygulanan ve cevresel
zenginlestirme  uygulanmayan  althkli  sistemlerde
yetistirme) ve her grupta da 4 tekerriir bulunmaktadir. Her
tekerriir 6.25 m? (2.5 m x 2.5 m) taban alanina sahip tel
orgiilii bolmelerden olusmaktadir. Yine her tekerriire 25
horoz (4 horoz/m?) yerlestirilmistir. Calismada horozlar 7.
haftaya kadar kapali sistemde beraber yetistirilmistir. Bu
hafta muamele gruplarina ayrilan horozlar, 13. haftaya
kadar biyiitilmiis, veriler alinmis ve kesime sevk
edilmistir. Calismada c¢evresel zenginlestirme uygulanan
gruplarda gogiis ve but eti L* degeri daha yiiksek, gogiis eti
a* degeri ise daha diisiik bulunmustur. Zenginlestirme
uygulanan gruplarda but eti pHu degeri daha diisiik, pisirme
kayb1 degeri ise daha yiiksektir. Davranis Ozellikleri
agisindan c¢evresel zenginlestirme uygulanan grupta daha
iyl dagilim, daha yiliksek esinme, yem ve su arama, tily
kabartma ve tlly temizleme davranisi tespit edilmistir.
Viicut kusurlarindan  gogiis tily skoru cevresel
zenginlestirme grubunda daha iyi bulunmustur. ATAK-S
horozlarinda c¢evresel zenginlestirme uygulamalarinin
genel olarak davranis ozellikleri tlizerinde etkili oldugu
goriilmiistiir.
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The Effects of Environmental Enrichment on Performance, Behavior
And Body Defects in Atak-S Male Chickens

ARTICLE INFO

ABSTRACT

Research Article

(The article is summarized
from the master’s thesis of the
first author. This study was
supported by the Yozgat
Bozok University BAP unit
with the project code FYL-
2021-877).

Keywords
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* Corresponding Author
m.akif.boz@bozok.edu.tr

In this study, it is aimed to determine the effects of
environmental enrichment on performance, behavior, body
defects, slaughter, carcass and meat quality characteristics
in the littered system, which is widely used in closed
housing system, of domestic ATAK-S layer genotypes, the
use of which is increasing day by day in egg production in
our country. In this study, the ATAK-S genotype, which has
gained recognition both in the country and abroad in recent
years, was used as a material. This study was carried out in
Yozgat Bozok University BOZOKTUAM Yerkoy Animal
farm, 200 slow growing ATAK-S genotype male chicks at
daily age were used. In the study, there were 2 different
treatment groups (environmentally enriched or not in the
littered system) and 4 replications in each group. Each
replication consists of wire mesh partitions with a floor area
of 6.25 m? (250 cm x 250 cm). 25 chickens (4 chickens/m?)
were placed in each replicate. In the study, chickens were
reared together in a closed system until the 7th week. The
chickens were divided into treatment groups from this week
and reared until the 13th week, data were taken and then
went to slaughter. In the study, breast and thigh meat L*
value was higher and breast meat a* value was lower in
chickens in environmental enrichment groups. In the
environmentally enriched groups, the pHu value of thigh
meat was lower and the cooking loss value was higher. In
terms of behavioral characteristics, better distribution in the
pen, higher scratching, foraging for foraging and water
seeking behavior, feather swelling and cleaning behavior
were detected in the chickens of environmentally
enrichment group. Breast feather score from body defects
was found better in environmentally enriched chickens. It
has been observed that environmental enrichment
applications are generally effective on behavioral
characteristics of ATAK-S chickens.
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Yumurta Tavugu Yetistirme Sistemlerinin Yumurta Besin Degeri ve Gida
Giivenligi Bakimindan Karsilastirilmasi

Sevket OZLU™, Emrah GUNGOR!, Aydin ALTOP?, Giiray ERENER!
'Ondokuz Mayis Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, 55030, Samsun, Tiirkiye
Sevket OZLU, ORCID No: 0000-0003-4494-345X, Emrah GUNGOR, ORCID No: 0000-

0003-4380-6162, Aydin ALTOP, ORCID No: 0000-0002-3966-300X, Giiray ERENER,
ORCID No: 0000-0002-8025-2560

MAKALE BILGIiSi 0z

Derleme Insan beslenmesinde tavukguluk sektorii olduk¢a 6nemli bir
yere sahiptir. Insanlarin ihtiya¢ duyduklar1 proteinlerin en
az 1/3’lik kismmin hayvansal protein kaynaklarindan

saglanmas1 gerekmektedir. Tavukculuk sektoriinden elde
Anahtar Kelimeler edilen tavuk eti ve yumurtast ise besin maddesi
kompozisyonu bakimindan olduk¢a degerli bir besin
olmakla birlikte insanlar tarafindan yararlanabilirligi de
oldukga yiiksektir. Ozellikle tavuk yumurtasi insan
beslenmesinde uzun yillardir kullanilmakta olan ve dogal
yapisi igerisinde herhangi bir degisiklige ugratilmamis bir
gidadir. Yapisinda karbonhidrat, protein, yag, mineral,

Yumurta tavugu
Yumurta

Organik tliretim
Konvansiyonel {iretim
Yumurta besin degeri

vitamin ve su i¢erebilen sinirli besin maddelerinden biridir.
Tiim bu sebeplerden Otlirii yumurtanin insanlarin giinliik
sevket.ozlu@omu.edu.tr diyetlerinde =~ mutlaka  bulunmasi  gerekmektedir.
Gilintimiizde artan niifus artis1 ve yasanan pandemiyle
birlikte tarimsal {iretimin ne kadar Onemli oldugu,
kaynaklarin ne denli kisith oldugu ve siirli kaynaklardan
tiretilen irlinlerin miktar ve kalitesinin arttirilmasi amaciyla
hayvancilik sektdriinde de verim arttirilmasina yonelik yeni
sistemler gelistirilmektedir. Ulkemizde yapilan yumurta
tavugu yetistiriciligi genel olarak konvansiyonel sistemle
yapilmaktadir. Bu iiretim sistemi haricinde iilkemizde son
yillarda iizerinde durulan ve halk arasinda popiilarite
kazanan organik iiretim modeli de uygulanmaktadir. Bu
derlemede, tilkemizde iiretilen konvansiyonel yumurta ve
organik yumurtanin; yetistirme sistemleri, besin maddesi
igerikleri, tiiketici tercihleri ve her iki iiretim sisteminin
meydana getirdigi karbon ayak izi etkilerinin yapilmis olan
bilimsel arastirmalarla karsilastirilmasi amag¢lanmistir.

* Sorumlu Yazar

Comparison of Laying Hens Breeding Systems in terms of Egg
Nutritional Value and Food Safety.

ARTICLE INFO ABSTRACT
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Review

Keywords
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Egg nutritional content

* Corresponding Author

sevket.ozlu@omu.edu.tr

The poultry sector has a very important place in human
nutrition. At least 1/3 of the proteins needed by humans
should be provided from animal protein sources. Chicken
meat and eggs obtained from the poultry sector is a very
valuable food in terms of nutrient composition and its
utilization by humans is also very high. Especially eggs are
a food that has been used in human nutrition for many years
and has not undergone any changes in its natural structure.
It is one of the limited nutrients that can contain
carbohydrates, proteins, fats, minerals, vitamins and water.
For all these reasons, eggs must be included in people's
daily diets. Today, with the increasing population growth
and the pandemic, new systems are being developed in the
livestock sector in order to increase the importance of
agricultural production, how limited the resources are and
to increase the quantity and quality of products produced
from limited resources. Laying hen breeding in our country
is generally carried out with the conventional system. Apart
from this production system, organic production model,
which has been emphasized in recent years and gained
popularity among the public, is also applied in our country.
In this review, it is aimed to compare the production
systems, nutrient contents, consumer preferences and
carbon footprint effects of conventional and organic eggs
produced in our country with scientific researches.
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Etlik Piliclerde Kan Serum Renginin Karkas ve Et Kalite Ozellikleri ile

Tliskisi

Kadir ERENSOY™!, Musa SARICA!, Numan KARACAY?, Emrah GUNGOR!

'Ondokuz Mayis Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, 55139, Samsun, Tiirkiye
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* Sorumlu Yazar
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Etlik pili¢ 1slahinda bazi1 karkas ve et kalite 6zelliklerinin
Olgiimii saf hatlarin  kesilmesini gerektirmekte ve
dolayisiyla kesilen hayvanlarda damizlik deger ortadan
kalkmaktadir. Bu nedenle, etlik pili¢ saf hatlarinda kesim
gerektiren Ozelliklerin fenotipinin dolayli olarak iliskili
ozellikler yardimiyla tahmini miimkiin olabilmektedir. Bu
calisma ile etlik piliglerde kan serum rengindeki varyasyon
ile karkas (abdominal yag orani, sindirim sistemi uzunlugu,
yenilebilir i¢ organ oran1 ve gogiis orani) ve et kalite (gogiis
etinde pH, parlaklik, kirmizilik, sarilik, sizdirma ve pigirme
kayb1 ile beyaz ¢izgi ve odunsu goriiniim) Ozellikleri
arasindaki  fenotipik iligkilerin  ortaya  koyulmasi
amaglanmistir. Calismada, ROSS-308 ile ANADOLU-T
hibritleri ve bu hibritlerin iiretildigi 3 ana (Al, A2, A3) ve
2 baba hatt1 (B1, B2) kullanilmistir. Her bir genotipten 5
disi-5 erkek pili¢ 43. giinde kesilerek kanlar1 alinmis ve
standart karkas parcalama prosediiri uygulanmustir.
Kesilen hayvanlardan alinan kan serumunun 320-600 nm
araligindaki absorbansi ile karkas ve et kalite ozellikleri
arasinda korelasyon analizi gergeklestirilmistir. Serum
rengi 320-350 nm absorbans araliginda genotipler arasinda
farklilik gostermisken (P<0.05), 351-600 nm araliginda
benzer gerceklesmistir. Serum rengi, abdominal yag orani
(r=0.27-0.44) ve yenilebilir i¢ organ orani (r=0.27-0.34) ile
sirastyla  423-521 nm ve 320-353 nm absorbans
araliklarinda pozitif (P<0.05), sindirim sistemi uzunlugu
(r=0.27-0.37) ile 425-517 nm absorbanslarinda negatif
korelasyon gostermistir (P<0.05). Goglis orani, pH’1,
parlakligi, kirmizihig1 ve sizdirma kaybi ile serum rengi
arasinda onemli bir iligki belirlenmemistir. Serum rengi
g0giis sar1 rengi (418-487 nm, r=0.27), pisirme kayb1 (303-
306 nm, r=(-)0.28-0.34), beyaz ¢izgi (304-311 nm, r=-
0.27) ve odunsu gogiis olusumu (391-495 nm, r=0.26-0.35)
ile 6nemli diizeyde korelasyonlu bulunmustur (P<0.05).
Sonug olarak, 479 nm'deki serum absorbansinin abdominal
yag orani ile orta diizeyli (r=0.44) korelasyonu, serum
renginin  potansiyel bir dolayli seleksiyon kriteri
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olabilecegini gostermektedir. Ancak, bunun dogrulanmasi
i¢in serum rengine ait genetik varyasyon ve diger iliskili
ozellikler ile genetik korelasyon diizeylerinin ortaya
koyulmasi gereklidir.

The Relationships Among Blood Serum Color, Carcass and Meat Quality

Traits in Broilers

ARTICLE INFO

ABSTRACT

Research Article

Keywords

Absorbance
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Selection

Genetic line
Breeding
Abdominal fatness

* Corresponding Author
kadir.erensoy@omu.edu.tr

Measurement of some carcass and meat quality
characteristics in broiler breeding requires slaughtering of
pure lines, and therefore, the breeding value of slaughtered
animals is no longer present. Therefore, it is possible to
predict the phenotype of traits requiring slaughter in broilers
with the help of indirectly related traits. In this study, it was
aimed to reveal the phenotypic relationships between the
variation in blood serum color and carcass (abdominal fat
ratio, digestive tract length, edible internal organ ratio and
breast ratio) and breast meat quality (pH, lightness, redness,
yellowness, drip and cooking loss, and white striping and
wooden breast formation) in broiler chickens. In the study,
ROSS-308 and ANADOLU-T hybrids and 3 dam (A1, A2,
A3) and 2 sire pure lines (B1, B2) from which these hybrids
were produced were used. 5 female-5 male broiler chickens
from each genotype were slaughtered at the age of 43 days,
their blood was taken and standard carcass cutting
procedure was performed. Correlations were determined
between the absorbance of blood serum from slaughtered
animals in the range of 320-600 nm and carcass and meat
quality characteristics. While serum color differed between
genotypes in the absorbance range of 320-350 nm (P<0.05),
it was similar in the 351-600 nm range. Serum color was
positive correlated with abdominal fat (r=0.27-0.44,
P<0.05) and edible inner organ ratio (r=0.27-0.34) between
423-521 nm and 320-353 nm, respectively, and digestive
tract length (r=0.27-0.37) between 425-517 nm was
negatively correlated (P<0.05). No significant correlation
was found between serum color and breast ratio, pH,
lightness, redness and drip loss. Serum color was
significantly correlated with breast yellowness (418-487
nm, r=0.27), cooking loss (303-306 nm, r=(-)0.28-0.34),
white striping (304-311 nm, r=-0.27) and woody breast
formation (391-495 nm, r=0.26-0.35) (P<0.05). In
conclusion, the moderate (r=0.44) correlation of serum
absorbance at 479 nm with the abdominal fat ratio suggests
that serum color may be a potential indirect selection
criterion. However, it is necessary to confirm this by
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revealing the genetic variation of serum color and other
related traits, as well as the levels of genetic correlation.
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Japon Bildircinlarinda Kum Banyosunun Biiyiime, Yumurta Verimi ve
Yumurta Kalitesine Etkisi

Cemil TOLU™, Hakan ERDEM!, Bengi UNALZ, Cagr1 Temucin UNALZ, Tiirker
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* Sorumlu Yazar
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Kum banyosu, bircok memeli ve kus tiirii tarafindan yapilan
bir davranistir. Bildircin gibi kus tiirlerinde kum banyosu
yoksunlugunun strese sebep olabilecegi lizerine kurgulanan
bu c¢alismada, Japon bildircinlarinda kum banyosu
sunumunun, bilyiime yumurta verimi ve kalitesi lizerine
etkisi belirlenmistir. Denemede siirekli kum banyosuna
ulasabilen grup (1. Grup) ve kum banyosundan yoksun
birakilan grup (2. Grup) seklinde iki grup olusturulmustur.
Kafesler 4 katli olup her katinda 3 gdz vardir. Ilk 7 hafta
her grupta 12 g6z, 7. haftadan sonra 6 goz bulunmustur.
Palazlar 1 haftalik yastan itibaren hazirlanan gruplara ilk 7
hafta boyunca cinsiyete bakilmaksizin sansa bagl, 7.
haftalik yastan sonra 2 disi 1 erkek olmak iizere kafes gozii
basina 3 bildircin yerlestirilmistir. Bildircinlara ad libitum
yem ve su saglanmis, 16 A: 8 K aydmlatma programi
uygulanmistir. Calismada 0-2 mm yikanmis ince siva kumu
kullanilmis ve tahta kum banyosu kabindaki kumlar 2
giinde bir kez degistirilmistir. Haftalik olarak canli agirlik
takibi ve yumurta 6zellikleri takibi yapilmistir. Yumurta
kalite ozellikleri ayakli mikrometre ve sar1 renk kartelasi
kullanilarak belirlenmistir. Yedinci haftaya kadar 1. Grup
ve 2. Grubun canli agirlik ortalamasi sirasiyla, 133,82 g ve
130,27 g olurken, 8-14 haftalik yasta ayni sirayla 233,32 g
ve 224,13 g olmustur (P>0,05). Giinliik yumurta sayis1 ve
toplam yumurta agirligr stirekli kum banyosu yapabilen
grupta, diger gruptan daha yiiksek belirlenmistir (P<0,05).
Gruplara gore ortalama yumurta agirhigr benzer olurken,
orta kabuk kalinligi, kiit kabuk kalinlig1 ve sivri kabuk
kalinliklar1 ile ak uzunlugu kum banyosu yapabilen grupta,
kum banyosu yapamayan gruptan daha yiiksek tespit
edilmistir (P<0,05). Sonugta, Japon bildircinlarinda kum
banyosu davranisinin biiyiime o6zelliklerini etkilemedigi,
ancak yumurta verimi ve agirhigimi arttirdifi, yumurta
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kabuk kalinliklarim1 ve ak uzunluklarini ylikselttigi
bulunmustur.

Effect of Dustbathing on Growth and Egg Yield and Egg Quality in

Japanese Quails

ARTICLE INFO

ABSTRACT

Research Article
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Dustbathing is a behavior performed by many mammal and
avian species. This study, based on the assumption that lack
of dust-baths can cause stress in bird species, determined
the effect of dust-bathing administration on the growth, egg
production and quality of Japanese quail. In the experiment,
two groups were formed that, the group that had access to
continuous dustbathing (Group 1) and the group that was
deprived of dustbathing (Group 2). The cages have 4 floors,
and each floor has 3 boxes. There were 12 cage boxes in
each group in the first 7 weeks, and 6 cage boxes after the
7" week. Quail chicks were placed in groups prepared from
the age of 1 week, randomly for the first 7 weeks, regardless
of gender, and after the 7" week of age, 3 quails per cage, 2
females and 1 male were placed in the cage box. Quails
were provided with ad libitum feed and water, and a 16 L:
8 D photoperiodic lighting program was applied. In the
study, 0-2 mm washed fine plaster sand was used and the
sand in the wood box was changed every 2 days. Live
weight and egg characteristics were weekly measurement.
Egg quality characteristics were determined using a stand
the micrometer and the egg yolk color chart. Until the
seventh week, the mean of live weight of Group 1 and
Group 2 was 133.82 g and 130.27 g, respectively, while at
the age of 8-14 weeks it was 233.32 g and 224.13 g,
respectively (P>0.05). The daily number of eggs and total
egg weight were determined to be higher in the group that
could performed continuous dustbathing than in the other
group (P<0.05). Although the means of egg weight were
similar between the groups, it was determined that the
middle of eggshell, blunt end of eggshell and pointed end
of eggshell thicknesses and albumin length were higher in
the group that could performed dustbathing than the group
that could not perform dustbathing (P<0.05). In conclusion,
it was found that dustbathing behavior in Japanese quails
did not affect their growth characteristics, however
increased egg yield and egg weight, eggshell thickness, and
albumen length.
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Neonatal Donem Simmental Buzagilara Uygulanan Ticari Esansiyel Yag
Karisimi Uygulamasimin Bilyiime, Gelisme ve Saghk Parametreleri Uzerine

Etkisi
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Bu c¢alismada, siit sigir1 isletmelerinde siklikla ortaya ¢ikan
ishale bagli buzagr kayiplarinin Onlenmesinde ve
buzagilarda biiylime, gelisme ve saglik parametreleri
lizerine ticari esansiyel yag karisimi uygulamasinin
etkinligi arastirilmistir. Bu amacla, Atatiirk Universitesi
Gida Hayvancilik Arastirma ve Uygulama Merkezi
Sigircilik Biriminde yeni dogan 24 bas Simmental buzagi
denemeye alinmistir. Buzagilar, kontrol (12 bas) ) ve
muamele (12 bas) olmak lizere iki gruba ayrilmistir.
Deneme siiresince buzagilara dogum agirliginin %10’u
diizeyinde sabit siit verilmistir. Muamele grubuna yer alan
buzagilara dogumdan sonra, 5 giin siiresince sabah siit
iciminden sonra 20 ml esansiyel yag karisimi siringa
vasitastyla agizdan verilmistir. Buzagilarda ortalama
dogum agirligi 39.0 + 0.72 kg olmustur. Erkek ve disi
buzagilarda dogum agirlig: sirasiyla; 42.3 + 1.01 ve 38.6 +
0.96 kg olmus, soz konusu farklilik 6nemlidir (P<0.05).
Birinci ay agirligi kontrol ve muamele gruplarinda sirasiyla
45.7 £ 1.67, 42.4 + 1.65 kg c¢ikmis, kontrol grubu lehine
olan farklilik 6nemsizdir. Kontrol ve muamale gruplari
arasinda dogumda alman viicut Olciileri bakimindan
herhangi bir farklilik olusmamus, 1. ayda elde edilen 6l¢iiler
bakimindan kontrol grubu lehine olacak sekilde gogiis
cevresinde onemli (P<0.05) farklibk go6zlenmistir.
Muamele ve kontrol grubu arasinda, 10. giin ve 1 aylik
donemde alinan kanlarda tespit edilen hematolojik analizler
bakimmdan farkhiik  bulunmamustir.  Immunglobulin
seviyeleri (IgM ve IgG) bakimindan gruplar arasinda
herhangi bir farklilik gézlenmemistir. Ticari esansiyel yag
karisiminin, denemeye alinan buzagilarin diski skoruna
herhangi bir etkisi bulunmamustir. Sigircilik isletmelerinde
bliyiik ekonomik kayiplara neden olan, buzagi biiyiime ve
gelisme performansina olumsuzluklara neden olan buzagi
ishallerinin ~ Onlenmesinde  antibiyotiklerin  yerine
kullanilmas: arastirilan esansiyel yag karisiminin bir aylik
sirede Simmental buzagilarin biliylime, gelisme ve
sagliklar1 agisindan herhangi bir farklilik olusturmadigi
ortaya konulmustur. Konu ile ilgili yapilacak calismalarda,
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esansiyel yag karisimin daha yiiksek dozlarinin denemeye
alinmasi Onerilmistir.

The Effect of Commercial Essential Oil Mixture Applied to Neonatal
Simmental Calves on Growth, Development and Health Parameters

ARTICLE INFO

ABSTRACT

Research Article/Review
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name).

Keywords

Calf

Simmental

Growth and Development
Essential Qil

* Corresponding Author
bbayram@atauni.edu.tr

In this study, the effectiveness of commercial essential oil
mixture application in preventing calf losses due to
diarrhea, which frequently occurs in dairy cattle enterprises,
and on the growth, development and health parameters of
calves was investigated. For this purpose, 24 newborn
Simmental calves were used raised at Atatiirk University
Food Livestock Research and Application Center Cattle
Unit. Calves were divided into two groups: control (12
heads) and treatment (12 heads). During the trial, calves
were given fixed amount of milk at 10% of their birth
weight. Following birth, 20 ml of essential oil mixture was
given orally via syringe to the calves in the treatment group
after drinking milk in the morning for 5 days. The average
birth weight of calves was 39.0 £ 0.72 kg. Birth weight of
male and female calves were 42.3 = 1.01 and 38.6 + 0.96 kg
respectively, the difference between groups were found
significant (P<0.05). First month weight was 45.7 + 1.67,
424 £+ 1.65 kg in the control and treatment groups,
respectively, and the difference in favor of the control group
was insignificant. There was no difference between the
control and treatment groups in terms of body
measurements taken at birth, but a significant (P<0.05)
difference was observed in chest circumference in favor of
the control group in terms of measurements obtained at the
1st month. There was no difference between the treatment
and control groups in terms of hematological parameters
detected in the blood taken on the 10th day and in the 1-
month period. No differences were observed between
groups in terms of immunoglobulin levels (IgM and 1gG).
There was no effect of the commercial essential oil mixture
on the fecal score of the calves included in the trial. It was
revealed that the essential oil mixture, which is being
investigated for use instead of antibiotics in the prevention
of calf diarrhea, which causes great economic losses in
cattle farms and negativities in the growth and development
performance of calves, does not make any difference in the
growth, development and health of Simmental calves in a
one-month period. In future studies on the subject, it is
recommended that higher doses of the essential oil mixture
be investigated
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Bu calismanin Oncelikli amaglar1 Tiirkiye’de yetistirilen
Siyah Alaca 1rki siit sigirlarinin damizlik degerlerini tahmin
etmek i¢in, en iyl metodun tespit edilmesi, genomik ve
genetik correlasyonlarin elde edilmesi ve gecen on yillik
stiregte laktasyon oOzelliklerine ait genetik yonelimlerin
hesaplanmasidir. U¢ metod karsilastirilmistir:  ABLUP
(Eniyi Dogrusal Yansiz Kestirim), GBLUP (Genomik Eniyi
Dogrusal Yansiz Kestirim) ve ssGBLUP (single-step-Eniyi
Dogrusal Yansiz Kestirim). Siit kalitesi 6zelliklerindeki
veri sayisinin yeterli olmamasindan dolayi, the ssGBLUP
metodu yalniz 305-giin laktasyon siiresine gore diizeltilmis
laktasyon siit verimi (LMY) ve siit sagim hizi (SH)
ozelliklerine uygulanmigtir.  Genetik ve  genomik
(ko)varyans unsurlar1 REML yo6ntemi araciligiyla tahmin
edilerek aynm1 zamanda kalitm derecelerini  ve
genetik/genomik korrelasyonlar1 da tahmin etmek miimkiin
olmustur. LMY ve SH o6zellikleri bakimindan ssGBLUP
metodu ABLUP ve GBLUP metodlarindan daha yiiksek
isabet deresi vermistir. Son on yilda, LMY 06zelligine ait
genetik egilim 13 kg/yil/inek olurken siit sekeri (laktoz)
hari¢ diger siit kalitesi oOzelliklerinde kiiciik bir azalma
meydana gelmistir.
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Genomic Selection in Turkish Holstein Dairy Cattle: Lactation Traits
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* Corresponding Author
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The primary objectives of the study were to determine the
most effective prediction method for estimating breeding
values of Holstein dairy cattle in Turkey, and to assess
genomic and genetic correlations, and analyze genetic
trends in lactation traits over the past decade. Three models
were compared: ABLUP (Best Linear Unbiased
Predictions), GBLUP (Genomic Best Linear Unbiased
Predictions), and ssGBLUP (single-step Genomic Best
Linear Unbiased Predictions). The ssGBLUP model was
applied specifically to 305-day adjusted lactation milk yield
(LMY) and milking speed (MS); due to a lack of
observations for the other milk quality traits. Genetic and
genomic (co)variance components were estimated using
REML, which also allowed for the estimation of
heritabilities and correlations. The ssGBLUP method for
LMY and MS demonstrated higher accuracies compared to
both conventional (ABLUP) and GBLUP methods.
Regarding genetic trends, there was an increase of 13
kg/year/cow in LMY over the past decade, while milk
quality traits, excluding lactose percentage, showed a slight
decrease.
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Manda diinyanin pek ¢ok yerinde tarim sisteminin énemli
bir parcasidir ve sigirlarin uyum saglayamacagi ekolojik
kosullarda yasayabilmektedir. Diinya genelinde manda
yetistiriciligi  genellikle kiiciik  ¢ift¢iler tarafindan
yapilmaktadir. Anadolu mandasi, Suriye, Misir ve
Avrupa’da yetistiriciligi yapilan Akdeniz mandasi olarak
adlandirilan grubun bir parcasidir. Manda, Tiirkiye’nin
hayvancilik mirasinin ana bilesenlerinden birisidir ve
genetik kaynaklarinin 6énemli bir parcasidir. Yakin ge¢mise
kadar yiiksek sayida bulunan manda popiilasyonu son
donemde carpict bir sekilde azalma gdstermistir.
Tiirkiye’de 1961 yilinda 1 milyon 140 bin bas olan manda
sayist 2022 yilinda 171 bin 835 bas olarak bildirilmistir.
Manda sayisinda yillar igersinde kiigiik artislar olsa bile
genel olarak stirekli bir diislis igerisindedir. Bu ¢alismada
1991-2022 yillar1 manda sayis1 verileri kullanilarak 2023-
2032 wyillarn arasindaki manda sayilar1 tahminlemesi
yapilmistir. Calismada zaman serilerinin elde edilmesinde
1961-2021 yillar1 arasinda FAOSTAT, 2022 yili igin TUIK
verileri kullanilmistir. R programlama dilinde yapilan
calismada ARIMA modelleme yontemi kullanilmistir.
ARIMA, tek degiskenli verileri agiklamaya dayali, zaman
serilerinden tahminler yapabilen bir zaman seri modelidir.

Calismada yapilan analiz sonuglarma gore Tiirkiye’de
manda sayisinin azalmaya devam edecegi goriilmektedir.
Elde edilen sonuglara gore manda sayisinin, 2023 yilinda
157 bin 755 bas, 2027 yilinda 96 bin 851 bas ve 2032
yilinda ise 19 bin 136 bas olacagi tahmini ortaya ¢ikmistir.
Manda sayisinda yasanan diisiisiin siit liretiminde yliksek
verimli sigirlarin tercih edilmesi, makinelesmenin artmasi
ve tiiketicilerin manda {irlinlerini tercih etmemesi olarak
diisiiniilebilir. Sigirlar konvansiyonel sartlarda daha ytiksek
verime ulasabilseler bile hastaliklara karsi direng ve daha
diisiik kalitede beslenme sartlarina manda kadar uyum
saglayamazlar. Tiirkiye'de yaklasgitk 1.000 yildan fazla
siredir manda yetistirilmektedir. Mandalarin korunmasi
hayvansal liretimin yani sira genetik kaynaklarin korunmasi
anlamma da  gelmektedir.  Tirkiye’deki  manda
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poplilasyonunun yok olma riski Anadolu topraklarindan bir
gen kaynaginin daha eksilmesi anlamina gelmektedir.

Buffalo Number Projection in Turkiye: 2023-2032

ARTICLE INFO
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Research Article
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Water buffalo
Projection
Arima
Turkiye

* Corresponding Author
mucinar@erciyes.edu.tr

In many parts of the world, buffalo are an important part of
the agricultural system and can live in ecological conditions
to which cattle are not adapted. Around the world, buffalo
farming is generally practiced by smallholder farmers. The
Anatolian buffalo is part of a group called the
Mediterranean buffalo, which is bred in Syria, Egypt and
Europe. Water buffalo is one of the main components of
Turkiye's livestock heritage and an important part of its
genetic resources. The buffalo population, which was high
until the recent past, has recently shown a dramatic decline.
The number of water buffaloes in Turkiye, which was 1
million 140 thousand heads in 1961, was reported as 171
thousand 835 heads in 2022. In this study, buffalo numbers
between 1991-2022 were used to estimate buffalo numbers
between 2023-2032. FAOSTAT data for 1961-2021 and
TUIK data for 2022 were used to obtain time series in the
study. ARIMA modeling method was used in the study
conducted in R programming language. According to the
results of the analysis conducted in the study, it is seen that
the number of water buffaloes in Turkiye will continue to
decrease. According to the results obtained, the number of
water buffaloes is estimated to be 157 thousand 755 heads
in 2023, 96 thousand 851 heads in 2027 and 19 thousand
136 heads in 2032. The decline in the number of buffaloes
can be attributed to the preference for high-yielding cattle
in milk production, increased mechanization and consumers
not preferring buffalo products. Buffaloes have been raised
in Turkiye for more than 1,000 years. The conservation of
buffaloes means the conservation of genetic resources as
well as animal production. The risk of extinction of the
buffalo population in Turkiye means the loss of another
gene source from Anatolia.
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Calismanin amaci, Anadolu mandalarinda siit, karkas ve dol
verimini etkileyen dogrusal tip Ozelliklerini yiiriitiilen
seleksiyon calismalari  agisindan  degerlendirmektir.
Calismada materyalini, Bitlis ilinde manda yetistiriciligi
yapan 122 adet manda isletmesi ve bu isletmelerde
yetistirilen 611 bas manda inegi olusturmustur. Yasanan
sorunlarin ve seleksiyon oOnceliklerinin belirlenmesi
amaciyla yetistiriciler ile yiiz yiize anket c¢alismasi
yuritilmustir. Dogrusal tip oOzellikleri Fleckscore
yontemiyle degerlendirilmistir. Calisma sonucunda, beden
yapist i¢in sagr1 yiiksekligi, beden derinligi, sirt-bel
uzunlugu, sagri uzunlugu, kal¢a genisligi, sagr1 genisligi ve
sagrt egimi; kaslihk i¢in st bud genisligi uygun
bulunmustur. Meme yapist i¢in 6n meme lobu uzunlugu,
arka meme lobu uzunlugu, 6n meme baglantisi, meme
taban yiiksekligi, on meme bast uzunlugu, 6n meme basi
kalinlig1, 6n meme basi yerlesimi, arka meme basi yerlesimi
ozellikleri oncelikli bulunmasina karsilik, meme merkez
bagi ilk asama i¢in uygun bulunmamistir. Ayak bacak
yapist agisindan arka bacak acis1 ve arka bacak durusu
oncelikli bulunmasina karsilik, diz eklem kalitesi ve tirnak
taban yiiksekligi uygun bulunmamistir. Sonu¢ olarak,
Anadolu mandas siiriilerinde meme, beden, ayak-bacak ve
meme yapilar1 bakimidan ilerleme saglayabilmek igin
onemli bulunan tip 6zelliklerinin seleksiyon ¢alismalarina
dahil edilmesi 6nerilmektedir.
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Evaluation of Type Characteristics in Terms of Selection Studies
Conducted in Anatolian Water Buffalo Herds
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The aim of the study is to evaluate of linear type traits that
affect milk, carcass and fertility in Anatolian water
buffaloes in terms of selection studies. The material of the
study consisted of 122 water buffalo farms in Bitlis
province and 611 head of buffalo cows raised in these
farms. A face-to-face survey was conducted with breeders
to determine the problems and selection priorities. Linear
type characteristics were evaluated by the Fleckscore
method. As a result of the study, rump height, body depth,
back-waist length, rump length, hip width, rump width, and
rump angle were found to be important for body structure
(frame). Upper thigh width was found to be suitable for
muscularity. Although anterior mammary lobe length,
posterior mammary lobe length, anterior udder attachment,
udder base height, anterior teat length, anterior teat
thickness, anterior teat placement, and posterior teat
placement features were found to be priority for the breast
structure, the central ligament was not found suitable for the
first stage. Although the rear legs set and rear legs rear view
features were found to be priority for the leg structure, the
hock development and hoof height features were not found
suitable. As a result, it is recommended to use Anatolian
buffalo herds in selection studies in terms of type
characteristics that are considered important in order to
improve their udder, body, muscularity, foot-leg and udder
structures.
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The aim of this study was to compare the carcass
characteristics of Saanen x Hair F1 (SHF1), (n = 10), Alpine
x Hair F1 (AHF31), (n = 10) and Hair male goat kids (n = 10).
The experimental material was raised under breeder
conditions until weaning (75 days of age). Then they were
transported from three different farms to the experimental
unit at Bahri Dagdas International Agricultural Research
Institute. The kidss were housed in individual 1x2 m cages.
After a two-week feeding adaptation period, the kids were
fed ad libitum for 84 days. Analysis of variance was
performed for an experiment with a completely randomised
design using general linear model (GLM) procedures. The
slaughter weights of SHF1, AHF: and Hair kids were 32.5,
31.4 and 31.0 kg, respectively. Hot carcass and cold carcass
weights of SHF1 kids were higher than those of Hair kids
(P<0.05). Cold carcass yield percentages of SHF;, AHF1
and Hair kids were 47.6, 47.6 and 45.8, respectively. The
weights of the left half carcasses were 7.54, 7.29 and 6.88
kg, respectively (P<0.05). M. longissimus dorsi cross-
sectional areas were found to be 12.37 cm? 11.88 cm? and
11.27 cm? for SHF1, AHF: and Hair kids, respectively
(P<0.05). As a result of the study, crossbreeding with
Alpine and Saanen breeds to increase the milk and
reproductive efficiency of Hair goats, there is a small but
significant increase in the economic value of the obtained
crossbred kids in terms of growth, slaughter and carcass
characteristics. Therefore, it was concluded that the carcass
characteristics of Hair goats can be improved by
crossbreeding.
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Canakkale; 39.874 ton keci siitli liretimi ile bu alanda
Tiirkiye’deki ilk on il arasinda yer almistir. Canakkale ile
0zdeslesmis bir iiriin olan Ezine Peyniri; Kazdaglari’nin
kuzey ve bati kesimlerinde yer alan Ezine, Bayrami¢ ve
Ayvacik ilcelerinin dogal bitki ortiisti ve su kaynaklari ile
beslenen koyun, keci ve ineklerden elde edilen siitlerin belli
oranlarda karistirilmasiyla iiretilmektedir. Sahip oldugu bu
ozellikleri ile Ezine Peyniri, Canakkale’nin cografi isaretli
tiriinleri arasinda yer almaktadir. Bunlardan yola ¢ikarak
Tiirk Saanen kegisi bakimindan damizlik merkezi
konumundaki  Canakkale’nin Tiirk Saanen kegisi
yetistiriciliginin en yogun yiiriitiildiigli Ezine ve Bayramig
ilcelerinde “Halk Elinde Hayvan Islah1 Alt Projesi”
kapsamindaki 18 isletmede ziyaretler gerceklestirilmistir.
Bu baglamda Barmak kosullart (10 puan), hayvanlarin
genel durumu (5 puan), besleme kosullar1 (5 puan), hayvan
refah1 (5 puan), saglik koruma uygulamalar1 (15 puan) ve
sagim ve siit hijyeni (60 puan) konular1 degerlendirilmistir.
Yetistiricilerin ortalama yas1 48 yil olup ortalama 24 yillik
tecriibeye sahip oldugu ve ortalama hayvan sayist 123
bastir. Elde edilen bulgulara gore hayvancilik tecriibesinin
artmasiyla hayvan sayisinin da artirildig1 (P=0,028) barinak
kosullarinin iyilesmesi ile siirii igindeki refahin artigini
(P=0,0586), refahin artmasmin da sagim hijyeninde
artmalara (P=0,0375) neden oldugu ve bu iliskilerin
istatistiksel olarak da 6nemli oldugu bulgulanmastir.

19

SOzLU SUNUM BILDIRILERI


mailto:sedakeless17@gmail.com

13. Ulusal Zootekni Bilim Kongresi

Evaluation of some Turkish Saanen Goat Farms Raised in Canakkale
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Canakkale; with 39,874 tons of goat milk production, it is
among the top ten provinces in Turkey in this field. Ezine
Cheese, a product identified with Canakkale; It is produced
by mixing in certain proportions the milk obtained from
sheep, goats and cows fed with the natural vegetation and
water resources of Ezine, Bayrami¢ and Ayvacik districts
located in the northern and western parts of the Kaz
Mountains. Based on these, visits were made to 17 farms
within the scope of the "Territorial Animal Breeding on the
Field Conditions Sub-Project" in Ezine and Bayramig
districts of Canakkale, which is a breeding center for
Turkish Saanen goats, where Turkish Saanen goat breeding
is carried out most intensively. In this context, shelter
conditions (10 points), general condition of animals (5
points), feeding conditions (5 points), animal welfare (5
points), health protection practices (15 points) and milking
and milk hygiene (60 points) were evaluated. The average
age of the breeders is 48 years, they have an average of 24
years of experience and the average number of animals is
123 heads. According to the results, the number of animals
in the farm increased with the increase in animal husbandry
experience (P = 0.028), the welfare within the herd
increased with the improvement of barn conditions (P =
0.0586), the increase in welfare caused an increase in
milking hygiene (P = 0.0375), and these relationships It was
also found to be statistically significant.
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The aim of this study was to investigate the milk yield and
macronutrient characteristics of Kilis goats brought from
Kilis province "Kilis Goat" breeding project to Konya
province Doganhisar district Firinli village (altitute; 1550)
in a high altitude mountainous region. This study was
carried out in 2019 in 108 primiparous Kilis goats in four
farms in a pasture-based breeding system. In addition to
natural pasture, concentrate feed was given to the goats
during different physiological periods (pre-partum and
post-partum). Lactation milk yield was calculated by
Fleischman method. The data were analysed using the
General Linear Model procedure. Lactation milk yield,
lactation duration and average daily milk yield were 206.0
kg, 212.4 days and 963 g, respectively. The macronutrients
fat, protein and lactose contents of milk were calculated as
3.88%, 3.45% and 4.98%, respectively. While the effect of
flock factor on milk yield, fat, protein and lactose content
was found to be significant (P<0.05), its effect on lactation
period was found to be insignificant. As a result, it can be
said that the milk production characteristics of Kilis goats
are at satisfactory levels under breeder conditions, and their
adaptability to high altitude, mountainous and harsh terrain
conditions is good.

Yiiksek Rakimh Daghk Alanda Kilis Kecilerinin Siit Verimi ve Siitiin
Makro Besin Ozelliklerinin Adaptasyonu

MAKALE BiLGIiSi

0z

Arastirma Makalesi

Bu g¢alismanin amaci, yiiksek rakimli daglik bir bolgede
Kilis ili "Kilis Kegisi" yetistirme projesinden Konya ili
Doganhisar ilgesi Firinli kdyiine (rakim; 1550) getirilen
Kilis kegilerinin siit verimi ve makro besin madde
ozelliklerini arastirmaktir. Bu calisma 2019 yilinda dort
ciftlikte 108 ilkine dogum yapan Kilis kecisi ile meraya

21

SOzLU SUNUM BILDIRILERI



13. Ulusal Zootekni Bilim Kongresi

Keywords
Kilis kegisi
Adaptasyon
Siit verimi

Siit bilesenleri
Sirdirilebilirlik

* Sorumlu Yazar
hakan.erduran@tarim.gov.tr

dayali yetistirme sisteminde yiiriitiilmistiir. Dogal meraya
ek olarak, kegilere farkli fizyolojik donemlerde (dogum
oncesi ve dogum sonrasi) kesif yem verilmistir. Laktasyon
siit verimi Fleischman yontemi ile hesaplanmistir. Veriler
Genel Dogrusal Model prosediirii kullanilarak analiz
edilmistir. Laktasyon siit verimi, laktasyon siiresi ve giinliik
ortalama siit verimi sirasiyla 206.0 kg, 212.4 giin ve 963
g'dir. Siitlin makro besin maddeleri yag, protein ve laktoz
icerigi swrastyla  %3.88, %3.45 ve %4.98 olarak
hesaplanmistir. Siirii faktoriiniin siit verimi, yag, protein ve
laktoz igerigi lizerindeki etkisi 6nemli bulunurken (P<0.05),
laktasyon siiresi lizerindeki etkisi énemsiz bulunmustur.
Sonug olarak, Kilis kegilerinin siit tiretim 6zelliklerinin
yetistirici kosullarinda tatmin edici diizeyde oldugu ve
yiiksek rakim, daglik ve zorlu arazi kosullarina uyum
yeteneklerinin iy1 oldugu soylenebilir.
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Bu arastirmada, Halk Elinde Kiigiikbas Hayvan Islahi
Projesi kapsamindaki Renkli Ankara Kegilerinden elde
edilen tist kaba liflerin bazi fiziksel 6zelliklerini belirlemek,
boylece tekstil sanayisinde kullanilabilirlik durumlarini
ortaya koymak amac¢lanmistir. Calismanin  hayvan
materyalini, Siirt ilindeki yetistirici stirlilerinde bulunan
¢ebig, 1, 2 ve 3 dogum yapmis disi keciler olusturmustur.
Her bir hayvanin omuz, but ve kaburga bolgelerinden alinan
ist lif oOrneklerinde incelik, tek lif dogal uzunlugu,
elastikiyet, mukavemet ve randiman  Ozellikleri
incelenmistir. Renkli Ankara Kegilerinde ortalama lif
inceligi 39.36 p, tek lif dogal uzunlugu 14.60 cm, elastikiyet
%28.30, mukavemet 6.35 gr/den ve randiman %92.43
olarak belirlenmistir. En yiiksek korelasyon incelik ve
mukavemet (0.688, p<0.001) ozellikleri arasinda
belirlenirken, diger 6zelliklerin birbirleriyle korelayonlari
diisiik ancak pozitif ve istatistiki olarak 6nemli (p<0.05,
p<0.001) bulunmustur. Renkli Ankara Kegilerinden elde
edilen iist kaba liflerin, ke¢i kilindan iiretilen iirtinlerin
tiretiminde kullanilabilecegi sdylenebilir.

Determination of Some Fiber Properties of Colored Angora Goats

ARTICLE INFO

ABSTRACT

Research Article

The study aimed to determine some physical properties of
the coarse fiber obtained from Colored Angora Goats in the
National Sheep and Goat Breeding Project, and thus to
reveal their usability in the textile industry. The animal
material of the study consisted of does, 1, 2, and 3 parity
goats found in breeders' herds in Siirt province. Fineness,
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single fiber natural length, elongation rate, breaking
strength, and clean washing yield properties were examined
in the coarse fiber samples taken from the shoulder, leg, and
rib regions of each animal. Average fineness, single fiber
natural length, elongation rate, breaking strength, and clean
washing yield in Colored Angora Goats were determined as
39.36 pu, 14.60 cm, 28.30%, 6.35 g/den, and 92.43%,
respectively. While the highest correlation was determined
between the properties of fineness and breaking strength
(0.688, p<0.001), the correlations of other properties with
each other were found to be low but positive and
statistically significant (p<0.05, p<0.001). It can be said that
the coarse fibers obtained from Colored Angora Goats can
be used in the production of products made from goat hair.
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Bu calismada Covid-19 salgin déneminin, Yozgat ilinde
kiigiikbas hayvancilik yapan isletmelere olan etkilerinin
belirlenmesi amaglanmistir. Calismanin materyalini Yozgat
iline kiigiikbas hayvan yetistiriciligi yapan 200 isletmeden
elde edilen anket verileri olusturmustur. Incelenen
isletmelerde genel olarak isletme sahipleri orta yas
grubunda ve kiiciikbag hayvan yetistiriciliginde belirli bir
tecriibeye sahip olmasinin yani sira uzun siireli ve dnemli
bir gecim kaynagi olarak ve aile isletmesi olarak
yetistiricilik yaptig1 goriilmektedir. Biitliin diinyay1 etkisi
altina alan Covid-19 salgini tiim insanligin en 6nemli sorun
haline gelmis ve belirsizlikleri de beraberinde getirmistir.
Yasanan karantinalar ve kisitlamalar oOzellikle kiiglikbas
hayvan yetistiriciligi isletmelerinde mevcut sorunlara ek
olarak Covid-19 salgin déneminin getirdigi aksakliklart da
eklenmistir ve igletmeler {lizerinde genel olarak 6nemli bir
etkiye sahip oldugu goriilmektedir.

The Effects of the Covid-19 Epidemic Period on the General
Characteristics of Sheep and Goat Breeding Farms

ARTICLE INFO

ABSTRACT

Research Article
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In this study, it is aimed to determine the effects of the
Covid-19 epidemic period on the sheep and goat breeding
enterprises in Yozgat. The material of the study consisted
of survey data obtained from 200 enterprises engaged in
sheep and goat breeding in Yozgat province. In the
examined enterprises, it is seen that the owners of the
enterprises in general have a certain experience in the
middle age group and sheep ang goat breeding, as well as a
long-term and important source of livelihood and as a
family business. The Covid-19 epidemic, which has
affected the whole world, has become the most important
problem of all humanity and has brought uncertainties. The
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quarantines and restrictions experienced, in addition to the
existing problems, especially in sheep and goat breeding
enterprises, have also added the disruptions brought by the
Covid-19 epidemic period, and it is seen that they have a
significant impact on businesses in general.
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Caligmanin amaci, lilkemizdeki kirmizi et agigini ortadan
kaldirmak. Kullanilacak materyaller cografi sartlara gore
oncelikle yerli gen kaynaklarimiz olan koyun irklari tercih
edilecektir. Uygulanacak yontem ise hatira orman
arazilerinde agag aralarina suni mera uygulanmasi ve/veya
hatira orman arazilerinin otlatilmas1 ile meraya dayali
beslenme ve sonucunda ucuz, yerli iiretim. Hayvansal
uretim/tiiketim  toplumlarin  gelismislik  diizeyini ve
ekonomik diizeyini belirleyen gostergeler arasinda yer
almaktadir. Diinya nuflisu giin gectikte artmaktadir ve
kaynaklar yeterli gelmemektedir. Yeterli kaynak arayislari
olumlu sonu¢lanmadigi taktirde talep-arz  dengesi
bozulacak insanlar yeterli besine ulasamayacaktir. Basta
iilkemiz olmak iizere diinyada artan tiiketimi karsilayacak
alternatif {iretim modellerini hayata gecirmelidir. Uretim
modelleri hayata gegirilmeli, topragi ve ormani en iyi
seklide degerlendirme yollarina gidilmeli ve ayn1 zamanda
basta orman alanlar1 olmak iizere ikincil gorevler
yiikleyerek tiretimin en ucuz ve dogal yollarla yapilmasi
hedeflenmelidir. Kaba yem acig1 bu alanlardan planh
sekilde karsilanirken ayni1 zamanda basta koyun olmak
tizere hayvansal iiretim artirilabilir ve siirtidiiriilebilir
sekilde devam ettirilebilir. Ulkemizde yaklasik olarak
kayitli 625.980 doniim hatira orman arazilerine mera
uygulamalar ile ikincil bir gorev yiiklenebilir. Bu sayede
hem ekonomik hemde Kkiiltiire] hem de tarimsal girdi elde
edilebilir. Bu model ile hali hazirda kétii kullanim sonucu
zarar gorimiis ve yok olamaya mahkum olmus meralarin
kendine gelmesi i¢in firsat taninabilir, liretimden kopmus
yada koparilmig, otlatma arazisi olmayan bdlgeler igin
yeniden tarima tesvik, Uretime tesvik uygulamalan ile
iretim desteklenebilir. Bu projenin hayata gecirilmesini
destekleyen bir¢ok sebep vardir. Bunlardan bazilari; orman
yangilarinin azaltilmasi/Oniine gecilmesi, bos, atil haldeki
arazilerin iilke ekonomisine katki saglamasi, orman
arazilerinin dogal giibreler ile daha 1iyi1 bir sekilde
gelismesini saglamak, ucuz ve yerli et iiretimi, damizlik
hayvan iiretiminin devaminin saglanmasi, hayvanciligin
sadece kirsal bolgelerde yapilmayacagini kanitlamak,
hayvanciligin uygun sekilde yapildiginda ¢evresel sorunlar
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ortaya ¢ikarmadigini kanitlamak, en az maliyetle iiretim
yapmak, c¢oban ihtiyacinin/agi§inin Oniine ge¢cmek,
uygulamali egitim alanlar1 olusturmak gibi birgok verilerle
desteklenmekte olan 6nerilerde bulunulmustur.

Sheep Breeding Based On Pasture In Memorial Forest Lands
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The aim of the study is to eliminate the red meat deficit in
our country. The materials to be used will be primarily
sheep breeds, which are our local genetic resources,
according to geographical conditions. The method to be
applied is the application of artificial pasture between trees
in souvenir forest lands and/or grazing of souvenir forest
lands and pasture-based nutrition and as a result, cheaper ,
domestic production. Animal production/consumption is
among the indicators that determine the development level
and economic level of societies. The world population is
increasing day by day and resources are not sufficient. If the
search for sufficient resources does not yield positive
results, the demand-supply balance will be disrupted and
people will not be able to access sufficient food. Alternative
production models should be implemented to meet the
increasing consumption in the world, especially in our
country. Production models should be implemented, ways
to utilize the soil and forest in the best way should be
sought, and at the same time, it should be aimed to carry out
production in the cheapest and natural ways by assigning
secondary tasks, especially in forest areas. While the forage
deficit is met in a planned manner from these areas, animal
production, especially sheep, can be increased and
continued in a sustainable way. Approximately 625,980
decares of registered forest lands in our country can be
assigned a secondary task with pasture practices. In this
way, both economic, cultural and agricultural input can be
obtained. With this model, pastures that have already been
damaged as a result of misuse and are doomed to extinction
can be given the opportunity to recover, and production can
be supported with re-agricultural incentives and production
incentive practices for regions that have been disconnected
from production or have been cut off and do not have
grazing land. There are many reasons supporting the
implementation of this project. Some of those;
Reducing/preventing forest fires, contributing to the
country's economy from empty, idle lands, ensuring better
development of forest lands with natural fertilizers,
producing cheap and local meat, ensuring the continuation
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of breeding animal production, proving that animal
husbandry cannot only be done in rural areas, ensuring that
animal husbandry is appropriate. Many suggestions have
been made, supported by data, such as proving that it does
not cause environmental problems when done in this way,
producing at the least cost, preventing the need/deficit of
shepherds, and creating applied training areas.
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Bu calismada, Ankara Ili'nde "Halk Elinde Hayvan Islah
Projesi" kapsaminda yetistirilen Ankara kecisi irkinda
hayvan  refah1  diizeylerinin  ortaya  konulmasi
amaclanmistir. Bu dogrultuda 28 ciftlik ve bu ciftliklerde
bulunan 786 (disi:710, erkek:76) ergin kegi tiizerinde
kaynak bazli ve hayvan bazli gostergeler kullanilarak refah
degerlendirmesi yapilmigtir. Degerlendirmelerde Hayvan
Ihtiyag Indeksi (ANI) ve Hayvan Refah Gostergeleri
(AWIN) yontemleri kullanildi. ANI puan skalasina gore
tim ¢iftliklerin ortalama puani 46.38 olarak belirlendi.
Arastirmada Ayas, Beypazarn ve Giidil ilgelerinde refah
puant sirasiyla 45.65, 49.51 ve 43.99 (P=0.049); biiyiik
(>500), orta (250-500) ve kiigiik (<250) isletmelerde
sirastyla  46.74, 46.23 ve 46.18 (P=0.955) olarak
bulunmustur. AWIN Protokolii kullanilarak incelenen 786
kecinin %31.7'si 2-3 yasinda, %50.3'0i 4-6 yasinda ve
%18.0"1 7+ yasindaydi. Kegilerin %76.1'1 uygun BCS'de
bulundu (puan 0). Kegilerin %14.1'inin kil durumunun koti
oldugu belirlendi. Kegilerde bazi olumsuz durumlarin
goriilme oranlarma bakildiginda soguk stresi %]1.5, abse
%1.1, disk: kirlenmesi %18.6, burun akintis1 %21.2, goz
akintis1 %16.8 olarak belirlendi. Asir1 biiyiimiis pengeli
kecilerin oranm1 %18.2 olarak belirlenirken, meme asimetrisi
kegilerin orani ise %12.1 olarak belirlendi. Kirli keg¢i oran1
1se %43.6 olarak goriildii. Kegilerde uygun Famacha orani
(skor 1-2) %47.8 olarak belirlendi. Hayvanlarin avluya ve
meraya cikma ihtimalinin hayvan refahi iizerinde olumlu
etki yarattigi  gozlemlenmistir.  Caligmanin  1slah
ciftliklerinde yapilmasi nedeniyle, verimsiz ve sagliksiz,
iiremeye uygun olmayan hayvanlarin  siiriilerden
uzaklastirilmasinin hayvan refahia olumlu katki sagladigi
distiniilmektedir.
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In this study, it was aimed to reveal the animal welfare
levels in Angora goat breed in raised within the scope of the
"National Small Ruminant Genetic Improvement Project in
Farmer Condition" in Ankara Province. In this direction,
welfare assessment was carried out on 28 farms and 786
(female:710, male:76) goats in these farms, using resource-
based and animal-based indicators. Animal Needs Index
(ANI) and Animal Welfare Indicators (AWIN) methods
were used in the assessments. According to the ANI score
scale, the average score of all farms was determined as
46.38. In the study, welfare scores were found as 45.65,
49.51, and 43.99 in Ayas, Beypazari, and Gidiil districts,
respectively (P=0.049); it was found as 46.74, 46.23 and
46.18 in large (>500), medium (250-500) and small (<250)
farms (P=0.955), respectively. Using the AWIN Protocol,
of 786 goats examined were 31.7% 2-3 years old, 50.3% 4-
6 years old and 18.0% 7+ years old. 76.1% of the goats were
found in the appropriate BCS (score 0). Hair conditions of
14.1% of goats were found to be poor. When the rates of
presence of some adverse conditions in goats are
considered, cold stress 1.5%, abscesses 1.1%, faecal soiling
18.6%, nasal discharge 21.2%, ocular discharge 16.8%
were determined. While the rate of overgrown claws goats
was determined as 18.2%, the rate of udder asymmetry
goats was determined as 12.1%. The rate of dirty goats was
observed as 43.6%. In goats, the rate of suitable Famacha
(score 1-2) was determined as 47.8%. It has been observed
that the possibility of animals going out to the courtyard and
pasture has a positive effect on animal welfare. Since the
study was conducted in breeding farms, it is thought that
removing unproductive and unhealthy animals that are not
suitable for breeding in herds has contributed positively to
animal welfare.
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Ciftlik hayvanlarinda emisme siiresi veya siitten kesim yast
ekonomik ozellikleri etkiledigi gibi, yavru ve analarin
davranis ve performans Ozelliklerini etkileyebilmektedir.
Bu ¢alismada, Tahirova siit koyunlarinda 4, 8 ve 12 haftalik
emisme siiresinin kuzularda biiyiime ve davranis, analarda
ise davramis ve siit Ozelliklerine etkisi arastirilmastir.
Denemede dogum agirligi, cinsiyet, ana yasina gore sansa
bagh olarak gruplara dagitilan ikiz kuzular 4 (Grup 1), 8
(Grup 2) ve 12 (Grup 3) haftalik yasta aniden siitten
kesilmislerdir. Her grupta 10 disi, 10 erkek kuzu ve 10 ana
yer almistir. Kuzular sabah 08:00-17:00 arasinda
analarindan ayr1, aksam sagimi sonrasi ise geceyi analariyla
birlikte olacak sekilde krep sistemi uygulanarak
barindirilmislardir. Kuzularda siitten kesim O6ncesi 2 hafta
ve siitten kesim sonrasi 2 hafta zaman Orneklemesi
yontemiyle (10 dk. aralikli) davraniglar degerlendirilirken,
analarda siitten kesimden sonraki 7 gilinliik siirecte
davraniglar gozlenmistir. Kuzularda canli agirlik dlgtimleri
ile koyunlarda siitten kesim oncesi ve sonrasi donemlerde
stit miktar1 ve siit bilesenleri degerlendirilmistir. 1. Gruptaki
kuzularin kaba ve kesif yeme yonelim, yatma, lokomosyon
ve ana arama davraniglar1 2. Gruptaki kuzularin ana arama
ve anormal stereotipi davranislar: ve 3. Gruptaki kuzularin
kaba yeme yonelim, yatma ve gevis getirme davranislari
stitten kesim Oncesi ve siitten kesim sonrasi donemlerde
onemli dl¢iide farklilik gostermistir (P<0,05). Siitten kesim
sonrasindaki 7 giinde yapilan gozlemlerde, analarin yavru
meleme, yavru arama, yeme yonelim ve lokomosyon
davraniglarinda 6nemli Olgiide farklilik go6zlenmistir
(P<0,05). Kuzularda siitten kesim canli agirhig ve gilinliik
canli agirhik artist degerleri gruplara gore farklilasmistir
(P<0,05). Biitiin gruplarda analarin siitten kesim sonrasinda
giinliik siit miktar1 ve siit bilesenlerinin 6nemli Slciide

32

SOzLU SUNUM BILDIRILERI



13. Ulusal Zootekni Bilim Kongresi

arttigi tespit edilmistir (P<0,05). Sonugta, 4 haftalik
emzirme siiresine sahip olan gruptaki kuzu ve analarinin
biraz daha fazla siitten kesim stresi yasadiklar1 sdylenebilir.
Tim gruplarda siitten kesim sonrasinda 6lgiilen siit miktari
ve siit bilesenlerinin artmasi, siit koyunlar1 i¢in emzirme
siiresinin daha fazla irdelenmesi gerektigini gostermistir.

Effect of Suckling Period Lenght on Behavior, Growth and Milk Traits of
Lambs and Ewes in Dairy Sheep
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The suckling period length or weaning age in farm animals
effects the economic characteristics, as well as the behavior
and performance characteristics of the offspring and dams.
In this study, the effects of 4, 8 and 12 weeks of suckling
period length on the growth and behavior of lambs, and the
behavior and milk traits of dams in Tahirova dairy sheep
were investigated. The twin lambs were randomly
distributed into groups according to birth weight, gender,
and dam age, and were suddenly weaned at the age of 4
(Group 1), 8 (Group 2) and 12 (Group 3) weeks in the
experiment. There were 10 female, 10 male lambs and 10
dams in each group. While the lambs separated from their
mothers between 08:00 and 17:00 in the morning, they were
housed using the crepe system, staying with their mothers
for the night after milking in the evening. While the
behavior of the lambs was observed 2 weeks before
weaning and 2 weeks after weaning using the time sampling
method (10-min intervals), the behavior of the dams was
observed for 7 days after weaning. Live weight
measurements were evaluated in lambs, and milk yield and
milk compositions were evaluated in ewes before and after
weaning. Concentrate and roughage feeding, lying,
locomotion and maternal seeking behaviors of lambs in
Group 1, maternal seeking and anormal stereotypy
behaviors of lambs in Group 2, and roughage feeding, lying
and rumination behaviors of lambs in Group 3 was differed
significantly in pre-weaning and post-weaning period
(P<0.05). Bleating, seeking for offspring, roughage feeding,
and locomotion behaviors of the dams showed significant
differences in the observations made in the 7 days after
weaning (P<0.05). Weaning weight and daily live weight
gain values of lambs differed according to groups (P<0.05).
It was founded that, the daily milk amount and milk
compositions increased significantly after weaning in all
groups (P<0.05). In conclusion, it might be said that the
lambs and their dams in the group with a 4-week suckling
period experienced slightly more weaning stress. The
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increase in milk amount and milk compositions measured
after weaning in all groups showed that, the suckling period
length for dairy sheep should be examined further.
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Bu aragtirmanin amaci Norduz koyunlarinin laktasyon siit
verimini 0grenmek ve kuzularinin biiylime-gelisme
ozelliklerini belirlemektir. Bununla birlikte koyunlarin st
verimi  ile kuzularin  biliylime-gelisme  arasindaki
korelasyonu ve etkileyen faktorleri tespit edilmeye
calisilmigtir. Koyunlar 30 giin araliklarla 180. giine kadar
sagilmiglardir. Ayni sekilde kuzular da dogum ile birlikte
30 giin araliklarla 180. gline kadar canli agirlik tartimlari
yapilmisgtir. Sagim sonucu 30, 60, 90, 120, 150 ve 180.
giinde elde edilen siit verimlerinin ortalamalar1 ve standart
hatalar1 sirastyla; 0,315+0,024, 0,465+0,020, 0,310+0,018,
0,232+0,013, 0,228+0,017, 0,079+0,010 | seklinde tespit
edilmistir. Laktasyon siit verimi ve laktasyon siiresi
ortalamasi ise 53,934+2,309 | ve 178,242+1,241 giin olarak
tespit edilmistir. Tartimlar sonucu kuzularin 30, 60, 90, 120,
150 ve 180. giin canli agirhik ortalamalar1 ve standart
hatalar1 ise sirasiyla; 11,663+0,246, 17,342+0,361,
24,635+0,517, 31,999+0,640, 34,482+0,703, 36,225+0,791
kg olarak tespit edilmistir. Yapilan GLM analizi sonuglarina
gore cinsiyetin laktasyon stiresine etkisinin nemli (P<0,05)
ve disi kuzular lehine bir fark oldugu goriilmektedir. Ana
yasi, dogum tipi ve cinsiyetin siit verimine etkisinin
(p>0,05) 6nemsiz oldugu tespit edilmistir. Ana yasmnin 60.
ve 90. giin canli agirliklarina etkisinin P<0,05 diizeyinde,
dogum tipinin 30 ve 60. giin canli agirligina etkisinin
p<0,001 diizeyinde ve 90. giin canl1 agirlig: izerine P<0,01
diizeyinde 6nemli etkiye sahip oldugu tespit edilmistir. Ana
agirhiginin canl agirlik iizerine linear etkileri bakimindan;
30. giin canl agirhigina p<0.001 diizeyinde, 60. giin canl
agirhgmna p<0,01 diizeyinde ve 90. giin canli agirligina
p<0,05 diizeyinde onemli etkisi oldugu tespit edilmistir.
Kuzunun dogum agirliginin canli agirlik iizerine linear
etkilerinin ise biitiin donemlerde p<0,001 diizeyinde 6nemli
oldugu tespit edilmistir.
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The aim of this study was to learn the lactation milk yield
of Norduz ewes and to determine the growth and
developmental characteristics of their lambs. In addition, an
attempt was made to determine the correlation between the
milk yield of the ewes and the growth development of the
lambs, as well as the factors that influence it. The sheep
were milked at 30-day intervals until day 180. Similarly,
lambs were weighed at 30-day intervals from birth to day
180. The means and standard errors of milk yield at the
30th, 60th, 90th, 120th, 150th, and 180th days after milking
were 0.315+0.024, 0.465+0.020, 0.310+0.018,
0.232+0.013, 0.228+0.017, and 0.079+0.010 1, respectively.
Mean lactation milk yield and lactation duration were
53.93442.309 | and 178.242+1.241 days, respectively.
After weighing, the mean values and standard errors for live
weight of lambs after 30, 60, 90, 120, 150 and 180 days
were  11.663+0.246, 17.342+0.361, 24.635+0.517,
31.999+0.640, 34.482+0.703 and 36.225+0.791 kg,
respectively. According to the results of GLM analysis, the
influence of sex on lactation length was significant (P<0.05)
and there was a difference in favor of female lambs. The
influence of maternal age, mode of delivery and sex on milk
yield was not significant (p>0.05). The effect of maternal
age on live weight at day 60 and 90 was significant
(P<0.05), and the effect of mode of birth on live weight at
day 30 and 60 (P<0.001) and on live weight at day 90
(P<0.01). For the linear effects of maternal weight on live
weight, a significant effect was found on live weight at day
30 at the level of p<0.001, on live weight at day 60 at the
level of p<0.01, and on live weight at day 90 at the level of
p<0.05. The linear effects of lamb birth weight on live
weight were significant for all time periods at the p<0.001
level.
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Bovine spongiform encephalopathie (BSE)
enfeksiyonunun bilinen tek kaynaginin siit sigir
yemlerine katilan kontamine et ve kemik unu oldugu
bildirilmistir. Enfeksiyon, sigir ve diger otcul hayvanlarin
yemlerine et veya et-kemik unu katilmasi yasaklanarak
Onlenebilmistir. Giintimiizde hayvansal proteinler g¢esitli
yontemlerle tespit edilebilmekte, mikroskobik ydntem
diger yontemlere kiyasla ucuz ve kisa siirede sonug
alindigindan tercih  edilmektedir. Nitekim stereo
mikroskop kullanilarak yemlerin fiziksel muayenesi,
degerlendirilmesi ve incelenmesi yapilabilmektedir.
Boylece, karma yemler i¢erisindeki bazi hayvan tiirlerinin
yemlerine katilmasi yasak olan hayvansal proteinlerin
varhig1 ve tirii belirlenebilmektedir. Bu calismada bazi
hayvansal proteinlerin stereo mikroskop ile karakterize
edilmesi ve elde edilen tanimlayici mikrograflardan kamu
ve Ozel sektér yem laboratuvarlari calisanlart i¢in bir
rehber dokiimanin olusturulmasi amaclanmistir. Boylece
yem sektoriinde iiretilen karma yemlerin hammmadde
iceriklerinin etiket beyanina uygunluk kontrollerinin
oldukca kisa stirede yapilabilmesine olanak sunulmustur.
Calisma kapsaminda et-kemik unu, tavuk unu, kan unu,
balik unu, hamsi unu, karides unu, kalamar unu, deniz
kurdu unu, siit tozu, peyniralti tozu materyal olarak
secilmigtir. Materyaller 1 mm gdzenek c¢apina sahip
degirmende Ogiitiilmiis, 0.630 mm’den biiylik elek
fraksiyonunda Leica S9i stereo mikroskop ile
incelenmislerdir. Kemik doku, kas doku, kil, tiiy, kilgik,
pul, solunga¢  yapilar1 10X ve 20X biiyiitme ile
goriintiilenmis ve LASX 5.03 programu ile veri aktarimi
yapilmistir. Sonug olarak kemik doku, kas doku, kil, tiiy,
kilgik, pul, solunga¢ yapilarinin makroskobik olarak
stereo mikroskop ile tanimlanabildigi ortaya konmus,
tanimlayict mikrograflardan bir rehber dokiiman
olusturulmustur. Ancak dokularin histolojik 6zelliklerinin
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belirlenmesi i¢in 151k mikroskobu ile incelemeye
gereksinim duyulmaktadir.

Characterization of Some Animal Proteins with Stereo Microscope
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It has been revealed that the only known source of bovine
spongiform  encephalopathy (BSE) infection is
contaminated meat and bone meal added to dairy cattle
feed. Infection could be prevented by banning the addition
of meat or meat-bone meal to the feed of cattle and other
herbivorous animals. Nowadays, animal proteins can be
detected by various methods, and the microscopic method
is preferred because it is cheaper and results are obtained
in a shorter time compared to other methods. As a matter
of fact, physical examination and evaluation of feeds can
be done using a stereo microscope. Thus, the presence and
type of animal proteins in mixed feeds, which are
prohibited to be added to the feeds of some animal species,
can be determined. In this study, it was aimed to
characterize some animal proteins with a stereo
microscope and to create a guide document for public and
private sector feed laboratories employees from the
descriptive micrographs obtained. Thus, it is possible to
check the compliance of the raw material contents of the
mixed feeds produced in the feed industry with the label
declaration in a very short time. Within the scope of the
study, meat-bone meal, chicken meal, blood meal, fish
meal, anchovy meal, shrimp meal, squid meal, sea worm
meal, milk powder, whey powder were selected as
materials. The materials were ground in a mill with a pore
diameter of 1 mm and examined with a Leica S9i stereo
microscope at a sieve fraction larger than 0.618 mm. Bone
tissue, muscle tissue, hair, feathers, awns, scales and gill
structures were imaged with 10X and 20X magnification
and data was transferred with the LASX 5.03 program. As
a result, it has been demonstrated that bone tissue, muscle
tissue, hair, feathers, awns, scales and gill structures can
be defined macroscopically using a stereo microscope, and
a guide document has been created from descriptive
micrographs. However, light microscopy is required to
determine the histological characteristics of the tissues.
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Sigirlarda bovine spongiform encephalopathy (BSE) olarak
bilinen hastaligin ortaya ¢ikmasi ve olas1 bulagma yollar
hayvansal proteinlerin kullanim1 ile ilgili pek ¢ok
yasaklamaya ve ayrica bazi tespit yontemlerinin
arastirilmasina yol agmustir. Hayvansal proteinler cesitli
yontemlerle tespit edilebilmekle birlikte 151k mikroskobu
Avrupa Birligi'nde yemlerdeki hayvansal proteinlerin
tespiti ve karakterizasyonuna yonelik tek resmi yontemdir.
Bu yontemde, karma yemlerde hayvansal proteinlere 6zgii
dokularin morfolojik 6zellikleri ¢esitli boyama reaktifleri
kullanilarak tamimlanmaktadir. Bu arastirmada; farkl
boyama yontemleri kullanilarak karma yemlerde hayvansal
proteinlere 0zgii dokularin morfolojik 6zelliklerinin
belirlenmesi amacglanmistir. Arastirmada siir siit yemi,
sigir besi yemi, yumurta tavuk yemi ve hindi besi yemi
olmak iizere dort farkli karma yem sec¢ilmis ve bu karma
yemlerin her birine, %1 diizeyinde et-kemik unu, tavuk unu
ve balik unu katilarak hayvansal proteinli karma yem
karisimlart hazirlanmistir. Hazirlanan yem karigimlarina
flotasyon uygulanmistir. Flotasyon sonrasinda; kemik
doku, pul, solungag, dis ve otolitin belirlenmesi i¢in alizarin
kirmizis1i ve fenol-gliserin, kas doku, kil ve tiiyilin
belirlenmesi i¢in ise fehling, sistin, lugol ve lye indikatorleri
ille boyama yapilmistir. Boyama sonrasi hazirlanan
slaytlarda polarizan 151k mikroskobunda inceleme
yapilmistir. Arastirma sonucunda; et-kemik unu ve tavuk
unu katilmis karma yemlerde kemik doku, balik unu
katilmis karma yemlerde ise kemik doku, pul, solungagc, dis
ve otolite 6zgili morfolojik ozelliklerin tanimlanmasinda
alizarin kirmizisi ile boyamanin fenol-gliserine gére daha
belirleyici oldugu saptanmistir. Ayrica fehling, sistin, lugol
veya lye indikatorlerinden herhangi biri ile boyama
yapilarak karma yem igerisindeki kas doku, kil ve tiiyiin
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morfolojik 6zelliklerinin tanimlanmasinin miimkiin oldugu
sonucuna varilmistir.

Using Different Staining Methods in Determining Animal Proteins in
Compound Feeds with Light Microscopy
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The emergence of the disease known as bovine spongiform
encephalopathy (BSE) in cattle and its possible
transmission routes have led to many bans on the use of
animal proteins and also to the investigation of some
detection methods. Although animal proteins can be
detected by various methods, light microscopy is the only
official method for the detection and characterization of
animal proteins in feed in the European Union. In this
method, the morphological characteristics of tissues
specific to animal proteins in compound feeds are identified
using various staining reagents. In this study it was aimed
to determine the morphological characteristics of tissues
specific to animal proteins in compound feeds by using
different staining methods. In the research, four different
compound feeds were selected: dairy feed, cattle fattening
feed, egg chicken feed and turkey fattening feed, and animal
protein mixed feed mixtures were prepared by adding 1%
meat-bone meal, poultry meal and fish meal to each of these
compound feeds. . Flotation was applied to the prepared
feed mixtures. After flotation, staining was done with
alizarin red and phenol-glycerin to determine bone tissue,
scales, gills, teeth and otoliths, and fehling, cystine, lugol
and lye indicators were used to identify muscle tissue, hair
and feathers. The slides prepared after staining were
examined under a polarizing light microscope.As a result of
the research, it was determined that staining with alizarin
red was more decisive than phenol-glycerin in identifying
bone tissue in compound feeds containing meat-bone meal
and poultry meal, and in identifying morphological features
specific to bone tissue, scales, gills, teeth and otoliths in
compound feeds containing fish meal. In addition, it was
concluded that it is possible to identify the morphological
characteristics of muscle tissue, hair and feathers in the
compound feed by staining with any of the fehling, cystine,
lugol or lye indicators.
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Hayvancilik isletmelerinin “miimkiin olan en yiiksek
kalitede, en fazla iirlinii, en kisa zamanda ve en ucuza
tiretme” amacina ulagabilmeleri i¢in yemde uygun mineral
dengesini saglayabilmek 6nemlidir. Mineraller, tiim ¢iftlik
hayvanlariin optimum bir diizeyde biiyiime ve gelismeleri,
hastaliklardan  korunmalari, {iremeleri ve {iretmeyi
sirdiirebilmeleri  i¢in temel Dbesinsel elemanlardir.
Gegtigimiz yillarda fiziksel ve kimyasal yontemlerle
sentezlenen nano minerallerin ¢iftlik hayvanlar1 {izerine
etkilerini inceleyen c¢ok sayida calisma yapilmistir. Ancak
bu yontemlere alternatif olan “yesil sentez” veya
“biyosentez” adi verilen yoOntemle iretilen nano
minerallerin yem katki maddesi olarak kullanimina yonelik
calismalar da son zamanlarda dikkat ¢ekmektedir. Yesil
sentez teknolojisi temiz, ucuz, tek adimli ve basit, hizli ve
giivenilir olmasinin yanisira saglik ve cevre dostu bir
yontemdir. Yesil sentez yontemi, bitki, bakteri, mantar, alg
ve maya gibi biyolojik ajanlarda bulunan proteinler,
enzimler, vitaminler, fenolik maddeler, organik asitler vb.
metabolitlerin indirgeme fonksiyonu ile metal tuzlan
nanopartikiil (NP) seviyesine doniistiirebilmesidir. En az bir
boyutu 100 nm’den daha kiiclik olan pargaciklar NP’ler
olarak  adlandirilmaktadir.  Nano  mineraller/metal
nanopartikiil (MNP)’ler ¢ok kiigiik boyut ve yliksek
ylizey/hacim oranlarina sahip olmalar1 nedeniyle iistiin
mekanik, termal, optik ve manyetik 6zellikler kazanmis ve
tarim, eczacilik, tip, biyomedikal, biyoteknoloji, optik,
enerji gibi farkli uygulama alanlarinda yenilik i¢in 6nemli
bir ara¢ haline gelmislerdir. Bu derleme, gelisen kiiresel
problemlere ¢6ziim olarak, strdiriilebilir ve sifir atik
ilkelerini temel almis yesil sentez metoduyla tiretilen metal
nanopartikiillerin =~ hayvan  yemlerinde  kullanilma
potansiyellerine iliskin literatiir verilerini 6zetlemektedir.
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It is important to ensure the appropriate mineral balance in
feed for livestock enterprises to achieve their goal of
"producing the highest possible quality, the most products
in the shortest time and cheapest possible”. Minerals are the
basic nutritional elements for all farm animals to grow and
develop at an optimum level, to be protected from diseases,
to reproduce and to continue producing. In recent years,
many studies have been conducted examining the effects of
nano minerals synthesized by physical and chemical
methods on farm animals. However, studies on the use of
nano minerals produced by the method called "green
synthesis™ or "biosynthesis™ as feed additives, which are
alternatives to these methods, have also attracted attention
recently. Green synthesis technology is clean, cheap, one-
step and simple, fast and reliable, as well as a health and eco
friendly method. The green synthesis method is the ability
to convert metal salts to nanoparticle (NP) level with the
reduction function of proteins, enzymes, vitamins, phenolic
substances, organic acids, etc. metabolites found in
biological agents such as plants, bacteria, fungi, algae and
yeast. Particles with at least one dimension smaller than 100
nm are referred to as nanoparticles. Nano minerals/metal
nanoparticles (MNPs) have gained superior mechanical,
thermal, optical and magnetic properties due to their very
small size and high surface/volume ratios, and they have
become an important tool for innovation in different
application fields such as agriculture, pharmacy, medicine,
biomedicine, biotechnology, optics and energy. This review
summarizes the literature data on the potential of using
metal nanoparticles produced by the green synthesis
method based on sustainable and zero waste principles in
animal feed as a solution to developing global problems.
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Birinci ve Ikinci Uriin Olarak Yetistirilen Silajik Misir Cesitlerinin Besin
Madde Icerikleri ve In Vitro Sindirilebilirlikleri
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MAKALE BiLGiSi 0z

Arastirma Makalesi Bu calisma, Van ilinde farkli zamanlarda yetistirilen
silajlik misir ¢esitlerinin besin madde kompozisyonlarini
ve in vitro sindirilebilirliklerini belirlemek amaciyla
yuriitiilmiistir. Tarla denemesi 2021 ve 2022 yillarinda

Van YYU Ziraat Fakiiltesi Arastirma alanlarinda birinci

Anahtar Kelimeler ve ikinci iiriin olarak tesadiif bloklar1 deneme desenine
Besin madde gore 4 tekerrlirlii yliritiilmiistiir. Bu amagla 9 farkl
Misir silajlik misir ¢esidi (Kolosseus, Kerbanis, Simpatico,
Silaj May bodego, May capuzi, DKC5685, M15G40,
in vitro Sindirilebilirlik K*B6451, K*B8392) Van Ili’'nde birinci iiriin olarak

Nisan aymin son haftasinda, ikinci iiriin olarak ise
* Sorumlu Yazar Temmuz aymin ilk haftasinda ekilmistir. Tim misir

cesitleri siit olum donemine geldiginde hasat edilmistir.
Birinci triinde en yiiksek kuru madde icerigi May
Bodego, M15G40 ve Simpatico silajlik c¢esitlerde
ortalama %46 bulunurken diisiik ise Koleseus ¢esidinde
%25.63 olarak belirlenmistir. Ayni ¢esitler bugday arpa
hasadindan sonra ikinci iiriin olarak yetistirildiginde en
yiiksek kuru madde igerigi %31.02 ile Kerbanis ¢esidinde
en diisiik kuru madde igerigi ise %22.34 ile Koleseus
cesidinde  belirlenmistir. Ham  protein igerikleri
bakimindan ¢esitler arasinda farklilik bulunmustur.
Ayrica ham protein igerigi birinci {irlin olarak
yetistirildiginde %5.50 iken ikinci iiriin olarak yetistirilen
misir ¢esitlerinde %7.83 olup daha yiiksek belirlenmistir.
Sonug olarak birinci {irtinlerde vejetasyon siiresi ikinici
tirtinlere gore daha kisa siirede tamamlanmis olup misirin
biiylime ve gelisme donemlerinde sicakligin dogrudan
etkili oldugu gozlenmistir.

mehmetsalihkacmaz@yyu.edu.tr
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This study was conducted to determine the nutrient
compositions and in vitro digestibilities of different
varieties of silage maize grown at different times in Van
province. The field trial was carried out with cultivated
first and second crops in 2021 and 2022 at the Van YYU
Faculty of Agriculture Research Fields. The experiment
was designed using a randomized complete block design
with four replications. For this purpose, nine different
silage maize varieties (Kolosseus, Kerbanis, Simpatico,
May bodego, May capuzi, DKC5685, M15G40, KB6451,
KB8392) were planted as the first crop in the last week
of April and as the second crop in the first week of July
in VVan province. All maize varieties were harvested when
the milk stage. In the first crop, the highest dry matter
content was an average of 46% in the May Bodego,
M15G40, and Simpatico silage varieties, while the lowest
was 25.63% in the Koleseus variety. When the same
varieties were grown as the second crop after the harvest
of wheat and barley, the highest dry matter content was
31.02% in the Kerbanis variety, and the lowest dry matter
content was 22.34% in the Kolosseus variety. Differences
were found between varieties in terms of HP content. In
addition, while the HP content was 5.50% when grown
as the first crop, it was determined to be higher at 7.83%
in the corn varieties grown as the second crop. As a result,
the vegetation period in the first crops was completed in
a shorter time than in the second crops, and it was
observed that temperature had a direct effect on the
growth and development periods of the maize.
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Bu calisma sagmal Anadolu mandalarina sagim sirasinda,
diyetlerine ilave fermente protein ek yemi verilmesinin siit
verimi ve kalitesi iizerine etkilerini belirlemek amaciyla
tasarlanmigtir. Samsun ili Bafra il¢esinde 6zel bir isletmede
34 adet 490430 kg canli agirlikta, 2. 3. ve 4. laktasyonlarda
(laktasyon siireleri: 120425 giin) sagmal mandalar deneme
materyalini olusturmustur. Deneme 2 gruplu ve her grupta
17 manda bulunacak sekilde dizayn edilmistir. Deneysel
gruplar; Kontrol (Giinliik; 8 kg musir silaji, 1.5 kg bugday
samani, 3.5 kg siit yemi (180 g HP / kg KM)) ve Ek
Yemleme (Kontrol + 150 g fermente protein ek yemi (630
g HP/kg KM, Integro®)) seklinde her grupta her
laktasyondan esit sayida hayvan olacak sekilde
olusturulmustur. Calisma 28 giin boyunca devam etmis ve
son 3 giiniinde siit verimi verileri ile siit bilesenleri
analizleri i¢in siit Ornekleri alinmistir. Siit O6rnekleri
ciftlikteki rutin sagim uygulamalarina miidahale edilmeden
sabah sagiminda alinmistir. Siit 6rnekleri her inek bireysel
olarak makine ile sagildiktan sonra siit kazanindan homojen
olarak yaklasik 50 ml olacak sekilde tiiplere alinmis ve
soguk zincirle (+4 °C) laboratuvara tasmmustir. Siit
numuneleri, bir siit analiz cihaz1 (Lactostar, Funke-Gerber,
Berlin, Almanya) kullanilarak siit bilesenleri agisindan
analiz edilmistir. Sonug¢ olarak, Anadolu mandalarina
sagimda 150 g ilave fermente protein ek yemi sunulmasinin
siit verimi (p=0.004), siit kuru maddesi (p=0.034), siit yagi
(p=0.003) ve siit proteininde (0.016) artisa sebep oldugu
belirlenmistir. Gelecekte daha farkli miktar ve karisimlar ile
sagmal hayvanlarda sagim sirasinda yemlemenin sagim
mizaci, bazi davranissal Ozellikler ve stres belirtecleri
tizerine etkisinin incelendigi, ekonomik degerlendirmelerin
de dahil edildigi calismalara ihtiya¢ duyulmaktadir.
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This study was designed to determine the effects of feeding
fermented protein supplementary feed to Anatolian buffalo
cows at milking on milk quantity and quality. A farm, in
Bafra district of Samsun province, 34 buffalo cows with
490+30 kg live weight, in 2", 3™ and 4™ lactations
(lactation  periods:120+25 days) constituted the
experimental material. The experiment was designed with 2
groups and 17 buffaloes in each group. Experimental
groups were formed as Control (Daily; 8 kg corn silage, 1.5
kg wheat straw and 3.5 kg concentrate feed (180 g CP/ kg
DM)) and supplementary feeding (Control + 150 ¢
fermented protein supplementary feed (630 g CP/ kg DM,
Integro®) with equal number of animals from each lactation
in each group. The experiment lasted for 28 days, during
which milk samples were collected on final three days to
obtain data on milk yield and components. Milk samples
were collected during the morning milking process, without
disrupting the usual practices on the farm. After milking
each cow with a machine, milk samples were
homogeneously taken from the milk vat and put into tubes
around 50 ml. These tubes were then transported to the
laboratory in a refrigarated environment, maintained at a
temperature of + 4°C. Milk samples were analyez for milk
components by using a milk analyzer (Lactostar, Funke-
Gerber, Berlin, Germany). It was found that providing an
additional 150 g of fermented protein supplement to
Anatolian buffaloes during milking resulted in an increase
in milk yield (p=0.004), milk dry matter (p=0.034), milk fat
(p=0.003) and milk protein (p=0.016). Future studies are
needed to investigate the effects of feeding during milking
on milking temperament, some behavioral traits and stress
markes in dairy animals at different levels and mixtures, and
to include economic evaluations.
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Giiniimiizde gelisen teknoloji ile birlikte, ar1 ve an
riinlerinden yararlanma ve ar1 trlinlerinin insan sagligi
acisindan Onemi konusunda cesitli bilimsel arastirmalar
yapilmaktadir. Yaptigimiz bu g¢alismada Bingol ilinin
kendine 6zgili florasindan beslenen ve Bingdl ilinin bes
farkli (Geng, Merkez, Solhan, Yedisu, Adakli) bolgesinden
toplanan ham ve liyofilizasyon islemine tabi tutulmus
apilarnil formlarmin baz1 besin kalite parametreleri,
inorganik degerleri ve hidrojen iyonu(H+) konsantrasyonu
degerlendirilmistir. Ham ve liyofilize apilarnilde sirasiyla
tespit edilen ortalama % degerleri: nem ve kuru madde
oranlari; 80.76-19.23, kiil oranlari; 1.15-3.71, toplam
protein oranlari; 14.39-25.61, ham yag oranlari; 3.07-21.81,
hidrojen iyonu konsantrasyonu(pH) ise; 6.27-6.40 olarak
tespit edilmistir.
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Bu arastirma Tiirkiye'de damizlik ana ar1 isletmesi olarak
onaylanmis isletmelerde yetistirilen bal aris1 ekotiplerinin
genomik yapilarini belirlemek amaciyla yapilmistir. Artvin
ve Ardahan’daki 2 damizlik isletmeden Katkas aris1 (A. m.
caucasica)’nin 2 ekotipi (Camili ve Posof) ve Izmir ve
Mugla’daki 2 damizlik isletmeden Anadolu arist (A. m.
anatoliaca)’nin Ege ekotipi 6rneklenmistir. Toplam 30 isci
ar1 Orneginin tim genomu shotgun dizileme yontemi ile
belirlenmistir. Dizi hizalama, varyant cagirma ve siki
filtreleme asamalarindan sonra genomik veri admixture
analizi ile analiz edilmis, sonucunda 3 farkli genomik grup
belirlenmistir. Anadolu aris1 Ege ekotipi Kafkas arist
ekotiplerinden daha fazla genetik cesitlilik gostermistir.
Genomik verinin iglenmesinin ardindan damizlik ana ari
isletmelerinin is¢i ar1 Orneklerini birbirlerinden ayiran
yaklagik 2.5 milyon SNP tanimlanmaistir.

Whole Genome Sequencing of Honey Bee Ecotypes in the Breeder Queen

Bee Farms

ARTICLE INFO
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This research was conducted to determine the genomic
structures of honey bee ecotypes raised in farms approved
as breeder queen bee farms in Turkey. Two ecotypes
(Camili and Posof) of the Caucasian honey bee (A. m.
caucasica) were sampled from 2 breeding farms in Artvin
and Ardahan, and the Aegean ecotype of the Anatolian
honey bee (A. m. anatoliaca) was sampled from 2 breeding
farms in Izmir and Mugla. The whole genome of the 30
worker bee samples was determined by shotgun
sequencing. After sequence alignment, variant calling and
hard filtering stages, the genomic data were analyzed by
admixture analysis, and as a result, three different genomic
groups were identified. The Aegean ecotype of the
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Anatolian honey bee showed more genetic diversity than
the ecotypes of the Caucasian honey bee. After processing
the genomic data, approximately 2.5 million SNPs were
identified that distinguish worker bee samples from breeder
queen bee farms from each other.
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Diinyanin ~ hareketinden  kaynakli  olusan  belirli
seviyelerdeki manyetik alani bal arilar1 yon bulmak
amaciyla kullanirlar. Ancak dogada bulunan ve kaynagi
biiylik dlciide baz istasyonlari ve yiiksek gerilim hatlar1 olan
daha  yikksek  manyetik alanlar bal arilarini
etkileyebilmektedir. Bununla birlikte s6z konusu etkinin
sadece disinda degil kovan igerisinde de arilar1 etkilemesi
muhtemeldir. Kullanimi yaygin bal arist1 kovanlarinin
manyetik alan  gecirgenligi, diger bir deyisle
koruyuculugunu belirlemeyi amaglayan bu calismada
ahsap, plastik ve strafor kovanlara 300uT etki verilerek
kovan igerisine yansimasinin belirlenmesi
amaclanmaktadir. Yetistiricilerin kolaylikla ulasabildigi
bazi ekipmanlarin da (duralit, sunta, tek kat aliiminyum
plaka ve ¢ift kat aliiminyum plaka) koruyuculugunun
degerlendirildigi calismada, nem ve sicakliin manyetik
alan iletimine katkisinin olup olmadigi da ele alinmistir.
Calisma sonucunda kovan kapaklar1 acik iken kovan
igerisine ortalama 40.64 uT olarak ulasan etki, kapaklar
kapatildiginda ahsap, strafor ve plastik kovanlar i¢in
sirastyla 38.00, 40.50, 39.85 uT olarak hesaplanmistir. Sag
kapakli ahsap kovanlarin daha koyucu oldugu ve diger
gruplardan ayrildig1 ortaya c¢ikan ¢aligmada gruplar
arasindaki farkin istatistik olarak da o6nemli (P> 0.01)
oldugu belirlenmistir. Koruyuculugu artirmak adina
kullanilan malzemelerden ise aliiminyum plakanin etkili
oldugu belirlenmistir. Kovanlarin manyetik alan
koruyuculugunun sinirli oldugu ortaya c¢ikan arastirma
bulgularina gore, kolonileri olasi manyetik alanlardan
korumak ve manyetik alanlardan uzak tutmak, zorunlu
oldugu durumlarda ise etkiyi azaltacak aliiminyum gibi
metal plakalar kullanmak 6nerilmektedir.
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Honey bees use certain levels of magnetic fields generated
by the movement of the earth to navigate. However, higher
magnetic fields in nature, which are largely caused by cell
towers and high-voltage lines, can affect honey bees. In
adition, it is likely to affect bees not only outside but also
inside the hive.In this study, which aims to determine the
magnetic field permeability, in other words, the protection
of common honey bee hives, the 300uT effect is applied to
wooden, plastic, and styrofoam hives to determine the
reflection inside the hive. In this study, the protection of
some equipment easily accessible by breeders (duralite,
chipboard, additional layer aluminum plate, and double
layer aluminum plate) was also evaluated, and the
contribution of humidity and temperature to magnetic field
transmission was also discussed.As a result of the study, the
effect reaching an average of 40.64 uT into the hive when
the hive lids were open was calculated as 38.00, 40.50, and
39.85 uT for wooden, styrofoam, and plastic hives,
respectively, when the lids were closed. It was determined
that the difference between the groups was statistically
significant (p> 0.01) in the study, which revealed that
wooden hives with hair lids were more protective and
separated from the other groups. Among the materials used
to increase the shielding, aluminum plate was found to be
effective. According to the findings of the study, which
revealed that the magnetic field protection of the hives is
limited, it is recommended to keep the colonies away from
magnetic fields to protect them from possible magnetic
fields and to use metal plates such as aluminum to reduce
the effect if necessary.
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Calismada Van ilinde aricilar tarafindan yogun olarak tercih
edilen bolgelerden alinan bal 6rneklerinin ile yore ballariin
fiziko kimyasal 6zelliklerinin belirlenmesi amaclanmistir.
Ardisik iki sezon (2021 ve 2022) alinan 6rneklerle yapilan
arastirmada 12 ilgeden, 64 kdyden toplam 100 adet bal
ornegi toplanmistir. Bal 6rnekleri alinan sezon sonunda
akredite laboratuvarda analiz edilmistir. Analizde nem,
diastaz sayisi, elektriksel iletkenliktik, prolin degeri, serbest
asitlik, HMF, fruktoz ve glukoz degerlendirmeye alinmistir.
flge ve koyle arasi karsilastirmalarda gruplarm birbirinden
farkli olup olmadig1r belirlemek icin varyans analizi
(ANOVA) kullanilirken varyans analizi sonucunda énemli
bulunan farkliklar1 saptamak icin Duncan Coklu
Karsilastirma Testi yapilmistir. Calisma sonucunda nem ve
serbest asitlik bakimindan tiim 6rneklerin Gida Kodeksi Bal
Tebligi sinirlar1 igerisinde oldugu belirlenirken diastaz
sayisi, elektriksel iletkenliktik, prolin, HMF, fruktoz ve
glukoz bakimindan bazi ornekler simmir degerler disinda
kalmistir. Bunun yaninda 1556 mg/kg’a kadar ulasan prolin
degeri elde edilen arastirmada, verilere uygulanan bir yonlii
varyans analizi sonucunda nem (p<0.05), diastaz (p<0.01),
elektriksel iletkenlik (p<0.05), prolin (p<0.01), serbest
asitlik (p<0.01) ve HMF bakimindan Gevas, Bahgesaray,
Edremit, Baskale, Ercis, Tusba, Giirpinar, Ozalp, Muradiye,
Catak ve Ipekyolu ilgeleri arasinda fark istatistik olarak
anlamli (p<0.01) bulunmustur. Calisma sonucunda
tizerinde durulan 6zellikler bakimindan elde edilen degerler
yuksek varyasyon gostermektedir. S6z konusu varyasyonda
cografik yapi, bitki ortiisii ve bitkisel iiretim desenlerinin
yani sira iiretici uygulamalarinin da etkili oldugu agiktir.

52

SOzLU SUNUM BILDIRILERI



13. Ulusal Zootekni Bilim Kongresi

Some Physicochemical Properties of Van Region Honeys
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In this study, it was aimed to determine the physicochemical
properties of honey samples taken from the regions
intensively preferred by beekeepers in Van province. A total
of 100 honey samples were collected from 12 districts and
64 villages in two consecutive seasons (2021 and 2022).
Honey samples were analyzed in an accredited laboratory
at the end of the season. In the analysis, moisture, diastase
number, electrical conductivity, proline value, free acidity,
HMF, fructose and glucose values were examined. While
analysis of variance (ANOVA) was used to determine
whether the groups were different from each other in
comparisons between districts and villages, Duncan
Multiple Comparison Test was performed to detect
significant differences as a result of variance analysis. As a
result of the study, it was determined that all samples were
within the limits of the Food Codex Communiqué on Honey
in terms of moisture and free acidity, while some samples
were outside the limit values in terms of diastase number,
electrical conductivity, proline, HMF, fructose and glucose.
In addition, in the study where proline values reaching up
to 1556 mg/kg were obtained, as a result of one-way
analysis of variance applied to the data, moisture (p<0.05),
diastase (p<0.01), electrical conductivity (p<0.05), proline
(p<0.01), free acidity (p<0.01) and HMF (p<0.01), the
difference between Gevas, Bahgesaray, Edremit, Baskale,
Ercis, Tusba, Giirpmar, Ozalp, Muradiye, Catak and
Ipekyolu districts was found to be statistically significant.
According to the study, there is high variation in the values
obtained in terms of the features emphasized. It is clear that
geographical structure, vegetation and crop production
patterns, as well as producer practices, are effective in this
variation.
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Son yillarda bal aris1 koloni kayiplart  veya
populasyonlarinda meydana gelen disiislerin patojenler
(parazitler, mantarlar, bakteriler ve viriisler), ekosistem
degisikligi/kayb1 ve pestisit kullanimina bagli oldugunu
gosteren pek c¢ok calisma bulunmaktadir. Tim bu
potansiyel faktorler bal aris1 bagisiklik sistemi veya
savunma mekanizmasini etkileyip degistirebileceginden, bu
faktorlere karst savunma/bagisiklik sisteminin  nasil
calistigimi anlamak gerekmektedir. Bal arilarinda bireysel
bagisiklik sistemi yani sira sosyal bagisiklik sistemi de
koloni diizeyinde etkilidir. Bal arilarinda bireysel bagisiklik
mekanizmasinda  oncelikle  fiziksel  bariyerler  rol
almaktadir. Bal arilarin1  etkileyen patojen ve
ksenobiyotiklerin hastalik etmeni olusturabilmesi i¢in
oncelikle armin dis iskelet, trakeal tiipler ve bagirsak
mukozasi gibi bireysel bagisiklik sistemi fiziksel engellerini
gecmesi gerekmektedir. Dogustan gelen bagisiklik sistemi;
hiicresel ve hiicresel olmayan (humoral) yanit yollarindan
olusur. Hemositler; nodulasyon, fagositoz veya kapsiilleme
yoluyla patojenleri hemolenften temizleyen dolagimdaki
hiicresel bagisiklig1 saglamaktadir. Humoral yanit ise
ozellikle antimikrobiyal peptitleri (AMP'ler) iceren bir¢cok
kimyasal sentez ve sinyal yollar1 ile diizenlenir. Koloni
halinde yasayan bal arilarinda sosyal bagisiklik sistemi de
timarlama, propolis toplama/kullanma, hastalikli bireylerin
belirlenmesi ve uzaklastirilmasi gibi hijyenik davraniglari
kapsamaktadir. Bu calismada cesitli faktorlerin neden
oldugu bal aris1 kayiplarina karsi verdikleri sosyal ve
dogustan gelen immun yanitlar {izerine varolan bilgiler
derlenmesi amaglanmistir.
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In recent years, there are many studies showing that honey
bee colony losses or declines in populations are due to
pathogens (parasites, fungi, bacteria, and viruses),
ecosystem change/loss and pesticide use. Since all these
potential factors can affect and change the honey bee’s
immune system or defense mechanism, it is necessary to
understand how the defense/immune system works against
these factors. In honey bees, the social immune system, as
well as the innate immune system, is effective at the colony
level. Physical barriers primarily play a role in the innate
immune mechanism of honey bees. In order for pathogens
and xenobiotics affecting honey bees to cause disease, they
must first pass through the physical barriers of the bee's
individual immune system, such as exoskeleton, tracheal
tubes, and intestinal mucosa. The innate immune system
consists of cellular and non-cellular (humoral) response
pathways. Hemocytes that clear pathogens from
hemolymph by phagocytosis, nodulation or encapsulation
so they provides circulating cellular immunity. The humoral
immunity is regulated by many chemical synthesis and
signaling pathways, especially including antimicrobial
peptides (AMPs). The social immune system in honey bees
also includes hygienic behaviors such as grooming,
collecting/using propolis, identifying and removing
diseased individuals. This study aimed to review existing
information on social and innate immune responses to
honey bee losses caused by various factors.
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Tirkiye’de e-1slah veri tabanina kayith ve saglik verileri
kayit altinda olan siit sigir1 isletmelerinde yaygin olarak
tespit edilen hastalik 6zelliklerinden mastitis ile iligkili SNP
bolgeleri genom boyu iliskilendirme (GWAS) yontemiyle
arastirilmistir. Hayvan materyalini 5 farkli isletmedeki
1457 bas Siyah Alaca siit inegi olusturmustur. Isletme
basina hayvan sayist 309, 264, 233, 385, 266 olmustur.
Analizi yapilan veri seti ise isletmelerin 2011-2016 yillar
saglik kayitlarindan olugmaktadir. Analiz sonucunda tim
veri setinin % 58’1 ( n=845 bas) hasta ve %42’si ( n=611)
saglikli kontrol grubu olarak yer almustir. iliskilendirme
calismalar1 sonucunda; BTA4 kromozomu {izerinde, ilki
Chr.4:113506092-114640077bp, QTL:178443 ve
pozisyon:114437877 (rs446835931) SLC4A2 geni olarak
ve ikincisi ise Chr.4:114419925-114514111 bp,
QTL:122084 ve pozisyon: 114461820 (rs133577863)
AGAP3 geni mastitis ile iligskili bulunmustur. BTA21
kromozomu iizerinde, Klinik Mastitis (CM) ile ilgili
sirastyla Chr.21:10506951-29928132 bp QTL:5451 ve
Chr.21:10506951-24824756 bp QTL:1708’da ve pozisyon:
16577265 (rs109500593) SNPIler tespit edilmistir. BTA17
ve BTA24 kromozomlar: iizerinde ise sirasiyla; poziyon
61853532 (rs41641183) ve 1376789 (rs109467990)
bulunan 2 SNP’in mastitis hastaligiyla iliskili oldugu
diistiniilmekte olup bu boélgeler i¢in daha yiiksek sayida
materyalle daha fazla ¢calisma yapilmas1 6nermekteyiz.
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SNP regions associated with mastitis, one of the commonly
detected disease characteristics in dairy cattle farms
registered in the e-islah database in Turkey and whose
health data are recorded, were investigated using the
genome-wide association (GWAS) method. The animal
material consisted of 1457 Holstein Friesian dairy cows in
5 different farms. The number of animals per herd was 3009,
264, 233, 385, 266. The data set analyzed consists of the
health records of the herds between 2011 and 2016. As a
result of the analysis, 58% (n=845 heads) of the entire data
set were included in the patient group and 42% (n=611)
were included in the healthy control group. As a result of
association studies; On the BT A4 chromosome, the first one
is Chr.4:113506092-114640077bp, QTL:178443 and
position:114437877 (rs446835931) as SLC4A2 gene, and
the second one is Chr.4:114419925-114514111 bp,
QTL:12208. 4 and position: 114461820 (rs133577863) as
AGAP3 gene have been found to be associated with the. On
the BTA21 chromosome, at Chr.21:10506951-29928132 bp
and Chr.21:10506951-24824756 bp, respectively, related to
Clinical Mastitis. SNPs were detected at QTL:5451(CM)
and QTL:1708(SCC) and  position: 16577265
(rs109500593). On chromosomes BTA17 and BTA24,
respectively; Two SNPs at positions 61853532
(rs41641183) and 1376789 (rs109467990) are thought to be
associated with mastitis disease, and we recommend further
studies with a higher number of materials for these regions.
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Bu calismada konvansiyonel genomik damizlik deger
tahmin yontemi (GBLUP) ile 3 farkli lineer derin 6grenme
(DL) algoritmas1 kiyaslanmigtir. Bu kiyaslama, farkli
kalitim derecelerine sahip oldugu varsayilan iki 6zellik
tizerinde durulmus olup, kalitim yiiksek (0.50) ve orta
(0.30) dar-anlamli kalitim dereceleri olarak belirlenmistir.
Tek bir generasyon igerisinde olan, her bir boganin 20 bas
iivey kardes familyalarindan olusan toplam 10000 hayvan
37000  SNP  bolgesi  bakimindan  simiilasyon
gerceklestirilmistir. Bu  simiilasyonda bahsi gegen
SNP’lerin sadece eklemeli genetik etkileri oldugu
varsayllmis olup tiim eklemeli genetik varyasyonun bu
SNP’lerden kaynaklandigi varsayilmistir. Konvansiyonel
genomik tahmin yontemi (GBLUP) ve simiilasyon R-
yazilim dili kullanilarak, yapay zeka yontemi ise Python
yazilim dili kullanilarak gerceklestirilmistir. Bu g¢alisma
sonucunda, derin O0grenme yontemi ve konvansiyonel
genomik analiz yonteminin tahmin kabiliyetleri iki kalitim
derecesi bakimindan da benzer bulunmustur. Fenotipik
verisi yok sayilan (6rnegin geng diiveler) validasyon
setindeki hayvanlarin iki yontemle elde edilen damizlik
degerler arasindaki korelasyonlar 0.30 ve 0.50 kalitim
derecesine sahip Ozellikler bakimindan sirasiyla 0.75 ve
0.87 olarak bulunmustur.

Prediction of Breeding Values via Linear Deep Learning Algorithms

ARTICLE INFO

ABSTRACT

Research Article

In this study, the conventional genomic prediction method
(GBLUP) and the 3 different linear deep learning
algorithms were compared. This comparison focused on
two traits that were assumed to have different heritabilities,
which were determined as high (0.50) and moderate (0.30)
narrow-sense heritabilities. A total of 10000 animals,
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consisting of 20 half-sibling families of each bull, within a
single generation, were simulated in terms of 37000 SNP
regions. In this simulation, the SNPs were assumed to have
only additive genetic effects, and all additive genetic
variation was assumed to result from these SNPs. The
conventional genomic method and simulation were
implemented using the R programming language, and the
deep learning methods were implemented using the Python
programming language. As a result of this study, the
predictive abilities of the deep learning method and the
conventional genomic analysis method were found to be
similar in terms of both heritability levels. The correlations
between the breeding values obtained by the two methods
for the animals in the validation set, whose phenotypic data
were ignored (e.g. calves, heifers etc.), were found to be
0.75 and 0.87 for traits with a heritability of 0.30 and 0.50,
respectively. In terms of computational cost, it has been
observed that deep learning methods give much faster
results than the conventional genomic method. (GBLUP
21600 sec.; DL-1 330 sec.; DL-2 795 sec.; DL-3 1304 sec.).
Ultimately, ignoring the small decrease in the degree of
accuracy in the prediction, it was concluded that genomic
analyzes can be obtained in a shorter time and on a
computer with less capacity by using the deep learning
method, instead of getting results on computers with high
RAM capacity and in a long time.
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Tiirkiye’de e-1slah veri tabanina kayith Siyah Alaca irki siit
sigirnda puanlamast yapilan Ozelliklerinden meme
konformasyonu grubuna ait ozelliklerle ile iligkili SNP
bolgeleri genom boyu iliskilendirme (GWAS) metoduyla
incelenmistir. Bu analizde farkli laktasyonlardaki 3008
Siyah Alaca siit sigirmin 62 farkli isletmedeki, ortalama
190.062(£2.002) sagilan giinden olusan verisi analiz
edilmistir. Meme konformasyonu grubunda analize dahil
edilen Ozellikler ise sirastyla arka meme bas1 ytiksekligi
(AMBYUK), arka meme bas1 yerlesimi (AMBYER), meme
taban1 (MTAB), 6n meme bas1 yiiksekligi (OMBYUK), 6n
meme basi uzunlugu (OMBUZ), 6n meme baglantist
(OMB), meme merkez baglart (MMB) ve genel meme
yapist (GMEME) analiz edilmistir. Bu iliskilendirme
calismalar1 sonucunda; GMEME, AMBYUK, OMB,
OMBUZ ve OMBYUK analizlerinde dort farkli SNP
istatistiksel olarak Onemli bulunmustur. Bu SNP’ler
sirastyla; GMEME ile iliskili 6. kromozom 95988438 bp
pozisyonundaki (rs41653166), AMBYUK, OMBUZ ve én
OMBYUK ile iliskili 11. kromozom 65353177 bp
pozisyonundaki (rs109459144), OMBYUK ile iligkili 6.
kromozom 84475210 bp pozisyonundaki (rs41567590) ve
OMB ile iligkili 1. kromozom 11603310 bp pozisyonundaki
(rs4158670) ile iligkili SNP’lerdir. rs41653166 meme
yiiksekligine etki ettigi bilinen QTL:10286 igerisindedir.
rs51567590 meme basi uzunluguna etki eden QTL:1569
icerisindedir. Yukarida beyan edilen SNP’ler daha dnce
beyan edilen QTL bolgeleri igerisindedir. 1. ve 11.
kromozomlar {izerinde sirasiyla; poziyon 65353177
(rs109459144) ve 11603310 (rs4158670) bulunan 2 SNP
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ise meme konformasyonuyla iliskili oldugu bulunmus olup
ilk kez rapor edilmektedir.

Genome-Wide Association Study in Turkish Holstein Dairy Cattle:

Udder Conformation Traits
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The characteristics of the udder conformation group based
on scorings of Holstein Friesian dairy cattle registered in the
e-1slah database in Turkey were examined with the genome-
wide association (GWAS) method. In this analysis, data of
3008 Turkish Holstein dairy cattle in different lactations, in
62 different herds, consisting of an average of 190.062
(£2,002) days in milk, were analyzed. The features included
in the analysis in the udder conformation group are rear teat
height (AMBYUK), rear teat placement (AMBYER), udder
depth (MTAB), front teat height (OMBYUK), front teat
length (OMBUZ), front udder attachment. (UMB), udder
cleft(MMB) and udder structure (GMEME) were analyzed.
As a result of these association studies; Four different SNPs
were found to be statistically significant in the GMEME,
AMBYUK, OMB, OMBUZ and OMBYUK analyses.
These SNPs are respectively;(rs41653166) at position
95988438 bp on chromosome 6 associated with GMEME
(rs109459144) at position 65353177 bp on chromosome 11,
associated with AMBYUK, OMBUZ and pre-OMBYUK
These are SNPs associated with OMBYUK-related
chromosome 6 at position 84475210 bp (rs41567590) and
OMB-related chromosome 1 at position 11603310 bp
(rs4158670). Rs41653166 is among QTL:10286, which is
known to affect udder height. rs51567590 is among
QTL:1569 affecting teat length. The SNPs declared above
are within the QTL regions declared previously. On
chromosomes 1 and 11, respectively; two SNPs located at
position 65353177 (rs109459144) and 11603310
(rs4158670) were found to be associated with udder
conformation and were reported for the first time.
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Aricilik faaliyetleri sirasinda elde edilen iirlinlerin tibbi
tedaviye destek olarak kullanimi giiniimiizde gittikge
yayginlagsmaktadir. Anabolik ve androjenik etkileri ile
bilinen Apilarnil ya da erkek ar1 larvas1 homejanati bu ar1
tiriinlerinden biridir ve erkek tireme performansini artirmak
amactiyla geleneksel tipta uzun yillardir kullanilmaktadir.
Bu c¢alismada, Apilarnilin tamami disi gokkusagi alabaligi
tiretiminde kullanilan XX erkek anaglarin biiylime ve bazi
gelisim parametreleri iizerine etkileri degerlendirilmistir.
Calisma i¢in ana¢ baliklar (n=24 balik / deneme grubu,
ortalama agirlik=525-567 g) mevsimsel lireme donemi
oncesinde 6 hafta boyunca 3 farkli oranda (%0; negatif
kontrol, %1 ve %5) Apilarnil takviyeli yemler ile
agirliklarimin %1°1 oraninda giinliik olarak beslenmistir.
Pozitif kontrol grubunda ise ticari alabalik rasyonuna
liyofilize Apilarnil icerigindekine benzer oranda testosteron
eklenmistir.  Besleme  siiresi  sonunda  yapilan
degerlendirmeler yeme ilave edilen Apilarnilin anag
baliklarin agirliginda istatistiki belirgin (P<0,05) artiglara
sebep oldugunu gostermistir.  Apilarnil  takviyesi
gonadosomatik ve kalpsomatik indeks degerlerini
etkilememistir. Testosteron takviyeli yem ile beslenen
pozitif kontrol grubunda hepatosomatik, dalakosomatik ve
visserosomatik indeks degerleri negatif kontrol grubuna
gore artis gosterirken, Apilarnil takviyeli yemlerle beslenen
gruplarda benzer kalmis veya diisiis gdstermistir. Ayrica
kan serumu testosteron seviyelerinin pozitif kontrol ve
Apilarnil takviyeli yemler ile beslenen gruplarda benzer
oldugu goriilmiistiir. Buna ilaveten, bu 3 grubun serum
testosteron seviyelerinin negatif kontrol grubundan daha
yiiksek oldugu ve besleme donemi basindaki seviyeye gore
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istatistiki belirgin (P<0,05) artiglar gosterdigi belirlenmistir.
Calisma sonuglar1 Apilarnilin gokkusagi alabaligi anag
yemlerinde biiyiime, lireme ve genel sagligi desteklemek
amaciyla kullanilabilecek dogal bir gida takviyesi oldugunu
isaret etmektedir.

Effects of Apilarnil Supplemented Feeds on Growth and Some
Developmental Parameters of XX Male Rainbow Trout Broodstock
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The use of products obtained during beekeeping activities
as support for medical treatment is becoming increasingly
common today. Apilarnil or drone brood homegenate,
known for its anabolic and androgenic effects, is one of
these bee products and has been used in traditional medicine
for many years to increase male reproductive performance.
In this study, the effects of Apilarnil on the growth and
some developmental parameters of XX male broodstocks
used in the production of all-female rainbow trout were
evaluated. For the study, broodstock (n=24 fish /
experimental group, average weight=525-567 g) were fed
with Apilarnil supplemented feeds at 3 different rates (0%
negative control, 1% and 5%) for 6 weeks before the
seasonal breeding period at a rate of 1% body weight per
day. In the positive control group, testosterone was added
to the commercial trout diet at a rate similar to the
lyophilized Apilarnil content. Evaluations made at the end
of the feeding period showed that Apilarnil added to the
feed caused statistically significant (P<0.05) increases in
the weight of the brood fish. Apilarnil supplementation did
not affect gonadosomatic and heartsomatic index values.
While hepatosomatic, spleenosomatic and viscerosomatic
index values increased in the positive control group fed with
testosterone-supplemented feed compared to the negative
control group, they remained similar or decreased in the
groups fed with Apilarnil-supplemented feed. In addition,
blood serum testosterone levels were observed to be similar
in the groups fed with positive control and Apilarnil
supplemented feeds. In addition, it was determined that the
serum testosterone levels of these 3 groups were higher than
the negative control group and showed statistically
significant (P<0.05) increases compared to the level at the
beginning of the feeding period. Study results indicate that
Apilarnil is a natural food supplement that can be used in
rainbow trout broodstock feeds to support growth,
reproduction and general health.
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Tiirkiye'de Yetistirilen Siyah Alaca Irki Siit Sigirlarinda
Siit Verimi ve Siit Kalitesi Ozellikleriyle Iliskili Yeni SNP'ler
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Bu calismanin amaci, Tiirkiye’de yetistirilen Siyah Alaca
ki siit sigirlarinda laktasyon siit verimi ve siit kalitesi
ozellikleri ile ilgili SNP bolgelerinin belirlenmesidir.
Yetmis dokuz siiriide 2012 ile 2019 yillar1 arasinda dogum
yapan toplam 17166 inek verisi Tiirkiye Damizlik Sigir
Yetistiricileri Merkez Birligi (TDSYMB)’den saglanmis ve
genom boyu iligkilendirme analizilerinde (GWAS)
kullanilmistir. Analizlerden 6nce fenotipler, buzagilama
stiriisii-y1li-sezonu, ilkine buzagilama yas1 ve laktasyin
siras1  gibi  ¢evre faktOrleri bakimindan stantardize
edilmistir. ineklerin SNP genotiplendirmeleri Affymetrix
Axiom Bovine 54K SNP Chip ile gergeklestirilmis ve
GWAS analizlerinde R-programi kullanilmistir. Kalite
kontrollerinden sonra, 15288 inege ait 31944 SNP
analizlerin gergeklestirilmesi igin elde kalmistir. Toplam 7
SNP 6nemli bulunmus olup bunlarin 4 tanesi (sagim hizi ve
siit yag1 verimi ile ilgili) ilk kez rapor edilmektedir. BTA14
kromozomu iizerinde iki SNP (rs109146371, rs109350371)
sut verimini, BTA14 kromozomu tzerinde bir SNP
(rs41718954) siit proteini verimini, BTA2, BTAIl ve
BTA12 kromozomlar1 iizerinde sirasiyla 1rs29009916,
rs109459144, rs42647772 olmak iizere iic SNP siit sagim
hizmi, ve BTA18 kromozomu iizerinde bir SNP
(rs10451141) siit yag1 verimini etkiledigi tespit edilmistir.
Bu bulgular Tiirkiye’de yetistirilen Siyah Alaca irki siit
sigirlar1  lizerinde wuygulanan genomik  seleksiyon
programina katkida bulunacaktir.
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Novel SNP’s Associated with Milk Yield and Milk Quality Traits
in Holstein Dairy Cattle in Turkey
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The purpose of this study was to identify single nucleotide
polymorphisms (SNPs) associated with lactatin milk yield
and milk quality traits in Holstein dairy cattle in Tiirkiye.
The data of 17166 cows calved between 2012 and 2019
from 79 herds were received from the Cattle Breeders'
Association of Turkey (TDSYMB) and used in genome-
wide association studies (GWAS). The phenotypes were
adjusted for environmental factors such as herd-year-season
of calving, age at first calving and parity. The cows were
genotyped with Affymetrix Axiom Bovine 54K SNP Chip
and the analyses were conducted in R program. After
quality control on data, there were 15288 cows with 31944
SNPs remained for the analyes. A total of 7 SNPs were
identified and 4 of them (associated with milking speed and
fat yield) were observed for the first time. Two of the SNPs
were found to be effective on milk yield (rs109146371,
rs109350371) on the BTA14 chromosome, one was
associated with protein yield (rs41718954) on the BTA14
chromosome, three were associated with milking speed
(rs29009916, rs109459144, rs42647772) on the BTAZ2,
BTA11l and BTA12 chromosomes, respectively, and one
was associated with fat yield (rs10451141) on the BTA18
chromosome. The findings will contribute the genomic
selection program on Holstein dairy cattle in Turkey.
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Arastirma Makalesi Hayvan 1slahinda genotiplendirme teknolojilerindeki
ilerleme ve genom capinda iliskilendirme c¢aligmalari
(GWAS) araciligiyla ilgili fenotiplerle iliskili SNP'nin
tanimlanmasini  mimkiin -~ kilmistir.  Bu  ¢alismada,
Tiirkiye’de  Simental  sigirlarda 54K SNP  ile
genotiplendirilmis (Affymetrix Axiom Bovine Genotyping
Array) giinliik ortalama siit verimi (GOSV) ve laktasyon siit
verimi (LSV) bakimindan GWAS analizlerinde yontemler

Anahtar Kelimeler arasindaki  kullamshilimm  belirlenmesi  i¢in  False
GWAS Discovery Rate (FDR) ve Bonferroni metotlari
Siit verimi karsilagtirilmistir. GWAS analizlerine gére GOSV ve LSV
Simental bakimindan Manhattan grafikleri belirlenmistir. Fenotipik
SNP veriler Tiirkiye’nin farkli illerinden 2022-2023 yillarim

kapsayan donemde Simental yetistiriciligi  yapan
* Sorumlu Yazar isletmelerden elde edilmistir. Genotiplendirme c¢aligsmalari

Uluslararast Hayvancilik Arastirma ve Egitim Merkezi
Midiirliigiinde gerceklestirilmistir. GWAS analizlerine
gore FDR ve Bonferroni metotlar1 bakimindan sirastyla 38
ve 1 aday SNP belirlenmistir. Bu ¢alisma sonuglarina gore
GOSV ve LSV bakimindan etkili aday SNP’ler belirlenmis
ve Simental sigirlarinda genomik seleksiyon i¢in temel
saglanabilir niteliktedir.

mesutyildirir@hotmail.com
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Genome Wide Association Studies on Milk Yield of Simmental Cattle in

Tiirkiye
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The advancement of genotyping technologies in animal
breeding and through genome-wide association studies
(GWAS) has made it possible to identify SNP associated
with relevant phenotypes. In this study, False Discovery
Rate (FDR) and Bonferroni method were tested to
determine the usefulness of the methods in GWAS analyzes
in terms of daily average milk yield (DMY) and lactation
milk yield (LMY) with data genotyped with 54K SNP
(Affymetrix Axiom Bovine Genotyping Array) in
Simmental cattle in Tiirkiye. According to GWAS analyses,
Manhattan plots were determined in terms of DMY and
LMY. Phenotypic data were collected from Simental cattle
farms all around the country between 2022-2023.
Genotyping studies were carried out at the International
Livestock Research and Training Center. According to
GWAS analyses, 38 and 1 candidate SNP were identified in
terms of FDR and Bonferroni threshold, respectively. In this
study SNP’s were identified that associated with DMY and
LMY that results could provide some basis for genomic
selection in Simental cattle.

67

SOzLU SUNUM BILDIRILERI


mailto:mesutyildirir@hotmail.com

13. Ulusal Zootekni Bilim Kongresi

Akkaraman Kuzularda Genom Boyu iliski Analizleri (GWAS)
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Bu ¢alismanin amac1 Akkaraman koyunlarinda ekonomik
oneme sahip 6zelliklerin genomik arka planini genom boyu
iliski analizi kullanarak arastirmaktir. Deney i¢in 484 adet
erkek ve disi Akkaraman kuzu kullanismistir. izole edilen
DNA’lar yaklasik 50 bin SNP iceren Axiom Ovine SNP
Genotipleme Mikroarray’i kullanilarak genotiplenmistir.
Calismada, genotipler ile 17 biiylime ve konformasyon, 18
kan parametresi, 5 farkli yapagi kalite parametresi ve 6
farkli nematod direnci parametresi olmak iizere, toplamda
46 oOzellik arasindaki iliski arastirilmistir. Arastirilan
ozelliklerin kalitim dereceleri diisiikk ve orta diizeyde
tahminlenmistir. Incelenen &zellikler ile genotipler
arasinda farkli otozomlara dagilmis genom boyu ve
kromozom boyu 6nem diizeyinde iliskiler tespit edilmistir.
Caligmada tespit edilen genomik bolgeler, bolgesel
sekanslama calismalar1 ve validasyonu takiben, genoma
dayal1 seleksiyon metotlar1 (gen destekli, markdr destekli ve
genomik seleksiyon) kapsaminda genetik ilerleme
saglamak amaciyla kullanilabilecektir.

Genome Wide Association Studies (GWAS) for Akkaraman Lambs

ARTICLE INFO

ABSTRACT

Research Article

The study was produced from
the doctoral theses of the first
authors. # Authors
contributed equally.

The aim of this study is to investigate the genomic
background of economically important traits in Akkaraman
sheep using genome-wide association analysis. 484 male
and female Akkaraman lambs were used for the experiment.
The isolated DNAs were genotyped using the Axiom Ovine
SNP  Genotyping  Microarray,  which  contains
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approximately 50 thousand SNPs. In the study, the
association between genotypes and a total of 46 traits,
including 17 growth and conformation, 18 blood
parameters, 5 different fleece quality parameters and 6
different nematode resistance parameters, was investigated.
The heritability of the investigated traits was estimated at
low and medium levels. Relationships were detected
between the examined traits and genotypes at the
significance level of genome-wide and chromosome-wide,
distributed across different autosomes. The genomic
regions identified in the study can be used to achieve
genetic progress within the scope of genome-based
selection methods (gene-assisted, marker-assisted and
genomic selection), following fine mapping and validation.
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Bu c¢alismada Bursa ilindeki farkli ilgelerde ve farkli
bliyiikliige sahip siit sigircilig1 isletmelerine ait Total Mixed
Ration (TMR) yem ve siit Orneklerinin besin madde
icerikleri, mikrobiyolojik 6zellikleri ve kalinti miktarlar
analiz edilmistir. Isletmelerdeki mevcut durum ortaya
konularak, ilgeler ve isletme biiytikliikleri arasindaki
farkliliklar arastirilmistir. Arastirmada her isletmeden bir
kez, sabah ve aksam siitleri (72 adet) ile yem ve silaj
ornekleri (36 adet) ilgili numune alma yonetmeligine uygun
sekilde alinarak ayni1 giin analizlerine baglanmistir. Yapilan
analizler sonucunda isletmelerden aliman yem ve ¢ig siit
orneklerinde pestisit, antibiyotik yoniinden herhangi bir
kalintrya rastlanmamistir. TMR o6rneklerinde maksimum
kalint1 limitlerinden diisiik, yem kalitesi ve hayvan sagligi
bakimindan Onemsiz diizeyde mikotoksin kalintisina
(Deoksinivalenol, Zearalenon) rastlanmistir. Cig siit
orneklerinde besin madde bilesenleri bakimindan ilgeler ve
isletme biiytikliikleri arasinda farkliliklar belirlenmistir. Cig
siit orneklerindeki yagsiz kuru madde (YKM) ve protein
degerlerinin ¢ig siitlerin gida giivenligine iligkin
standartlara uygun oldugu, yag oranlarinin ise kii¢iik
isletmeler  disinda  standartlarin altinda  oldugu
belirlenmistir. Tank siitii toplam bakteri sayis1 (TBS) ve
somatik hiicre sayis1 (SHS) biiyiik isletmeler disinda gida
giivenligine iliskin standartlardan yiliksek bulunmustur.
Biiyiik isletmelerde kullanilan yemlerde metabolik enerji
(ME), ham yag (HY), ham protein (HP), diger isletmelere
gore daha yiiksek, ham kiil (HK) ve ham seliiloz (HS)
degerleri ise daha diisik bulunmustur. Karacabey’deki
isletmelerin kuru madde (KM), HY, HP ve ME degerleri
diger ilgelere gore yiliksek, HS degerleri ise diisiik
bulunmustur. Biiyiik ol¢ekli isletmelerin ve Karacabey’deki
isletmelerin ADF ve NDF degerleri optimum verim i¢in
Onerilen diizeylerde olup, ADL degerleri ise diger ilce ve
isletme biiyiikliiklerine gore diisiik belirlenmistir.
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Laktasyondaki Siit Koyunu Rasyonlarina Farkh Diizeylerde Gliserol
ilavesinin Performans ve Bazi Kan Parametreleri Uzerine Etkileri

Hande Isll AKBAGY, Cemil TOLU?, Nazif YAZGAN?, Tiirker SAVAS! Ismail Yaman
YURTMAN?

!Canakkale Onsekiz Mart Universitesi Ziraat Fakiiltesi Zootekni Béliimii, Canakkale, Tiirkiye
Canakkale Onsekiz Mart Universitesi Ziraat Fakiiltesi Zootekni Béliimii, Emekli Ogretim
Uyesi, Canakkale, Tiirkiye

Hande Isil AKBAG, ORCID No: 0000-0002-7325-4453, Cemil TOLU, ORCID No: 0000-
0002-6135-4502, Nazif YAZGAN, ORCID No: 0000-0001-9969-5145, Tiirker SAVAS,
ORCID No: 0000-0002-3558-2296, Ismail Yaman YURTMAN, ORCID No: 0000-0002-

2368-9221
MAKALE BILGISI oz
Arastirma Makalesi Bu calisma, orta laktasyon donemindeki koyunlarda
Bu caligma Ganaklale rasyona farkli diizeylerde gliserol (GLS) ilavesinin kuru

madde tiikketimi, canli agirlik, siit verimi, siit besin madde
o . A bilesimi ve bazi kan parametreleri iizerine olan etkilerinin
Bilimsel Arastirma Projeleri . . et e e
. A belirlenmesi amaciyla yiiriitiilmiistiir. Calismada 48 bas
Koordinasyon Birimi } &
. Tahirova genotipi koyun (ortalama 62,9483 kg canh
tarfindan 2019/2899 no ile N . . )
agirhiga, 2,7+ 0,2 viicut kondisyon puanina sahip,

Onsekiz Mart Universitesi

desteklenpistic laktasyonun 93+10. giintinde ve 1179+£319 ml/giin siit
Anahtar Kelimeler verimine “sahip) .kul'lanllmlstlr. Koyunlar “yukarlda

Ozetlenen oOzellikleri dikkate alinarak rastgele ii¢ gruba
Glukoz (n=16) ayrilmiglardir. Besleme uygulamalarinin grup
Kuru madde tiiketimi kosullarinda  yiiriitiildiigti ~ ¢alismada,  koyunlarin
Stit verimi beslenmesinde ticari nitelikteki toplam rasyon karigimi
Siit yagt (TMR) kullanilmistir. Calismada Kontrol grubu sadece

TMR ile beslenirken (GLSO), GLS5 grubu TMR’a ilaveten
giinliik kuru madde ihtiyacinin %5°1 diizeyinde gliserol ve
hiulku@comu.edu.tr GLSI10 grubu ise TMR’a ilaveten giinlik kuru madde
thtiyacinin %10’u diizeyinde gliserol ile beslenmistir.
Koyunlarin besin madde ihtiyaglarinin belirlenmesinde
NRC (2007)’nin bildirislerinden yararlanilmistir. Calisma
stiresince koyunlarin yem tiikketimleri giinliik olarak; canl
agirhik oOlclimleri, siit verimleri ve siit bilesenlerinin
(belirlenmesine yonelik analizler ile kan Ornekleri 15’er
giinliik araliklarla takip edilmistir. Viicut kondisyon puani
(VKP) olgiimleri deneme basi ve sonunda belirlenmistir.
Calismada, TMR’a %5 ve %10 GLS ilavesi ile GLSO
grubuna kiyasla kuru madde tiikketimini (KMT), VKP’n1
diistirdligi, canli agirhik ve siit verimini degismedigi
belirlenmistir (P>0.05). Rasyona gliserol ilavesindeki
artisa bagh olarak siit yag oraninin diistiigii buna karsin siit
protein oraninin arttig1 belirlenmistir (P<0.05). Rasyona
GLS ilavesi ile koyunlarda serum glikoz ve trigliserdi
diizeylerinin arttirdigi  belirlenmistir  (P<0.05). Sonug

* Corresponding Author
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olarak, orta lakyasyondaki koyun rasyonlarina %5 ve %10
GLS ilavesi canli agirlik ve siit verimini degistirmezken,
siit yag diizeyini diistirmuistiir.

Effects of Feeding Different Levels of Supplemental Glycerol to Lactating
Dairy Sheep Diets on Performance and Some Blood Parameters
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This study was conducted to determine the effects of
adding different levels of glycerol (GLS) to the diet on dry
matter consumption, live weight, milk yield, milk nutrient
composition and some blood parameters in mid-lactation
sheep. Forty eight heads of Tahirova genotype sheep (with
an average live weight of 62.9+8.3 kg, a body condition
score of 2.7+ 0.2, on the 93+10th day of lactation and a
milk yield of 11794319 ml/day) were used in the study. The
sheep were randomly divided into three groups (n = 16)
considering the characteristics summarized above. In the
study where feeding practices were carried out under group
conditions, commercial total ration mixture (TMR) was
used to feed the sheep. In the study, while the Control group
was fed only with TMR (GLSO), the GLS5 group was fed
with glycerol at 5% of the daily dry matter requirement in
addition to TMR, and the GLS10 group was fed with
glycerol at 10% of the daily dry matter requirement in
addition to TMR. NRC (2007) recommendations were used
to determine the nutritional requirements of sheep. Feed
intake of the sheep monitored daily basis during the study;
live weight and milk yields and milk nutrient composition,
and blood samples were monitored at 15-day intervals.
Body condition score (BCS) were monitored at the
beginning and at the end of the experiment. In the study,
5% and 10% GLS addition to TMR were decreased dry
matter intake (DMI), BCS was also decreased, live weight
and milk yield did not change compared to the GLSO group
(P>0.05). It was determined that the milk fat ratio
decreased due to the increase in glycerol addition to the
diet, while the milk protein content increased (P<0.05). It
was determined that serum glucose and triglyceride levels
in sheep increased with the addition of GLS to the ration
(P<0.05). As a result, while the addition of 5% and 10%
GLS to the rations of mid-lactation sheep did not change
live weight and milk yield, it reduced the milk fat level.
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Kirsehir Ahi Evran Universitesi, Fen Bilimleri Enstitiisii, Zootekni Anabilim Dal1, Kirsehir,
Tiirkiye

MAKALE BiLGIiSi 0z

Derleme Dogumumuzdan yasamimizin sonuna kadar bizler i¢in
vazgecilmez bir besin kaynagi olan siit viicut i¢in ¢ok
onemli olan kalsiyum, fosfor ve mineral maddeler
bakimindan oldukg¢a zengindir. Siit islenebilir ve yogurt,
kasar peyniri, beyaz peynir, krema, ayran gibi farkl

tiriinlere doniistiiriilebilir. Insanlar icin bu denli 6nemli
Anahtar Kelimeler olan bir gida kaynag1 olan siitiin en ¢ok {tiretildigi hayvan
olan ineklerde Al VE A2 olarak iki c¢esit oldugu

Al Slft goriilmiistiir. Ineklerde zamanla ve gevre etkisiyle olusan
= Sl.lt bir mutasyon sayesinde siitlerin ic¢indeki beta kazein
Kazein zincirindeki 67.aminoasit degigmistir ve A1 siit olusmustur
{_naeli(toz bu farkli dizilimden kaynaklanan degisim insan sagligi

acisindan biiyiikk problemlere neden olmaktadir. Tipl

diyabet, koroner, kalp rahatsizliklari, norolojik
bozukluklar, ani bebek 6liimleri gibi hastaliklar Al siitle
kursadk4@gmail.com iliskilendirilen hastaliklardan en ¢ok bilinenleridir.
Insanlarin siit tilketimindeki en biiyiik sorunlardan birisi de
laktoz intoleransidir ~ bu durumun laktozdan
kaynaklanmadig1r anlagilmis. Laktoz intoleransi Al
stitlerdeki b-kazein yapisindan kaynaklandigi tahmin
edilmistir. Bu gibi sebeplerden ve A1 yapisindaki siitlerin
insanlik i¢in biiyiik bir tehdit olusturmasindan dolay:
ozellikle yeni dogan bebeklerde, ¢olyak ve mide
rahatsizli31 olan insanlarda Al yerine A2 siit ve siit
driinlerinin  tliketilmesi tavsiye edilmektedir. Dogal
homojenize yapisi, kolay hazmolabilirligi ve yliksek
besleyici degeri ve bilinen bir zarar1 olmamasi nedeniyle
A2 siitlin degeri Son yillarda tiim diinyada oOnemi
anlasilmaya baglanmistir. A2 siit ve bu siitii {ireten
hayvanlar i¢in lilkemizde onceden atilacak bir adim ve
bilinclenmenin  iilke hayvanciligina ve halk sagligina
onemli katkilar1 olacaktir.

* Corresponding Author
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Unkurdu (Tenebrio Molitor L.) Larvasimin Ruminal Protein
Parcalanabilirligi ve Bagirsak Sindirilebilirliginin Kurutma Yontemleri ve
Baz1 Kimyasal Uygulamalarla Belirlenmesi
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MAKALE BiLGiSi 0z

Arastirma Makalesi Bu ¢alisma, un kurdu (Tenebrio molitor, TM) larvalarinin
iki farkli yontemle kurutulmast ve baz1 kimyasal
uygulamalarin in situ ruminal protein parcalanabilirligi ve
in vitro bagirsak sindirilebilirligine etkilerini belirlemek
amaciyla yapilmistir. Bu amagla TM larvalan firinda ve
dondurarak kurutma (liyofilize) yontemleri ile kurtuldu.

Anahtar Kelimeler Her iki yontemle kurutulan TM'ye tannik asit ve
formaldehit uygulandi. Tanik asit 3 dozda (%3, 6, 9) ve
formaldehit, ham protein igeriginin %0.8'1 oraninda
uygulandi. Rumende protein  parcalanabilirliginin
belirlenmesinde in situ naylon torba teknigi; bagirsak
sindirilebilirligini  belirlemek i¢in in vitro yontem

Alternatif yemler
In situ protein

parcalanabilirligi
Bocek (unkurdu)

kullanild1. Ayrica in vitro gaz iretim teknigi, organik
madde sindirilebilirligi ve metan tiretimi belirlendi. Sonug
sbuyukkilic@hotmail.com olarak dondurarak kurutma yonteminin protein igerigini ve
esansiyel amino asit miktarmi arttirmada etkili oldugu
belirlendi. TM'nin rumende protein parcalanabilirliinin
kimyasal uygulamalarla azaldigi ve en etkili yontemin
formaldehit uygulamasi1 oldugu, etiivde kurutmayla da
azaldig1 belirlendi. Firinda kurutulmus numunelerde ve
kimyasal islemlerde bagirsak protein sindirilebilirligi
arttirlldi. En etkili yontemin formaldehit uygulamasi
oldugu belirlendi. Protein kalitesini arttirmak ig¢in
dondurarak kurutma Onerilse de etiivde kurutma,
formaldehit uygulamast veya %9 Tannik asit
uygulamalarinin by-pass protein oranin1 ve bagirsak
sindirilebilirligini arttirmada etkili oldugu belirlenmistir.

* Corresponding Author
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Determination of Ruminal Protein Degradability and Intestinal
Digestibility of Mealworm (Tenebrio Molitor L.) Larvae with Drying
Methods and Treated Some Chemical Applications

ARTICLE INFO

ABSTRACT

Research Article

Keywords

Alternative feeds
In situ protein degradability
Insect (mealworm)

* Corresponding Author
sbuyukkilic@hotmail.com

This study was carried out to determine the effects of
drying with two different methods and treated some
chemical applications of mealworm (Tenebrio molitor,
TM) larvae on protein in situ degradability in the rumen
and in vitro digestibility in the intestine. For this purpose,
oven and freeze drying (lyophilized) methods were applied
to TML. In addition, dried TM by both methods were
treated with tannic acid and formaldehyde, and its effect on
protein degradability in the rumen and digestibility in the
intestine was determined. Tannic acid was treated in 3
doses (3, 6, 9%) and formaldehyde was treated at 0.8% of
the crude protein content. In the determination of protein
degradability in the rumen, in situ nylon bag technique; In
vitro method was used to determine intestinal digestibility.
In addition, in vitro gas production technique, organic
matter digestibility, and methane production were
determined. As a result, it was determined that the freeze-
drying method was effective in increasing the protein
content and the amount of essential amino acids. It was
determined that the protein degradability of TML in the
rumen decreased with chemical applications and the most
effective method was formaldehyde treatment, and it also
decreased with oven drying. Intestinal protein digestibility
was increased in oven-dried samples and chemical
treatments. It was determined that the most effective
method was formaldehyde application. Although freeze
drying is recommended to increase protein quality, it has
been determined that drying by oven, formaldehyde
application or 9% Tannic acid applications are effective in
increasing by-pass protein ratio and intestinal digestibility.
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Hayvan Beslemede Parabiyotikler
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Hayvan besleme
Yem katki maddesi
Parabiyotik

* Sorumlu Yazar
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Antibiyotikler, uzun yillar ¢iftik hayvanlarinda
biliylimeyi desteklemek ve bakteriyal hastaliklar1 6nlemek
amaciyla kullanilmistir. Ancak, yem katki maddesi olarak
antibiyotiklerin kontrolsiiz ve yogun kullanimi hayvansal
riinlerde kalint1 ve antibiyotik direnci gibi hem hayvan
hem de insan sagligini tehdit eden sorunlara neden
olmustur. Belirtilen gelismelerden dolay1 gliniimiizde
hayvan beslemede antibiyotiklerin terapotik uygulamalar
haricinde kullanimi1 yasaklanmistir. Bu baglamda hayvansal
tretimde dogal {irlin arayist kapsaminda biyotikler de
glindeme gelmistir. Yunanca biotikoés 'yasamla ilgili'
anlamina gelen biyotik; canli organizmalarin fiziksel
cevreleriyle birlikte yarattigi biyolojik ekosistemi ifade
etmektedir. Biyotikler; probiyotik, prebiyotik, sinbiyotik,
postbiyotik ve parabiyotik olarak simiflandirilmaktadir.
Gilintimiizde, probiyotik mikroorganizmalarin antibiyotik
direng genleri tasidigi ileri siirtilmekte ve hayvanin sagligini
ve verim performansin1 olumlu etkileyen biyotikler
grubunun {iyelerinden postbiyotik ve parabiyotiklerin
kullanimi 6nerilmektedir. Parabiyotikler; "probiyotiklerin
inaktive edilmig/6lii/cansiz mikrobiyal hiicreleri veya ham
hiicre ekstraktlar1" olarak tanimlanmakta ve canli olmayan
probiyotikler, inaktif probiyotikler, hayalet probiyotikler
veya paraprobiyotikler olarak da adlandirilmaktadirlar.
Isitma, asit deaktivasyonu, dondurarak kurutma,
sonikasyon ve ultraviyole muamelesi gibi kimyasal veya
fiziksel ~yontemler kullanilarak elde edilmektedir.
Parabiyotikler; teikoik asitler, peptidoglikan tiirevli
muropeptitler,  yiizey c¢ikintili  molekiiller,  bazi
polisakkaritler, hiicre yiizeyi iliskili proteinler, hiicre
duvarina  bagl  biyosiirfaktanlar ~ gibi  yapilardan
olugmaktadirlar. Probiyotiklere kiyasla daha kolay tretilip
depolanmalari, antibiyotik diren¢ genleri tagimamalari,
giivenli etki mekanizmalarina sahip olmalar1 gibi
avantajlar1  bulunmaktadir. Bagirsak bariyeri olmasi,
antienflamatuar, antiyapisma, antibiyofilm, antimikrobiyal,
immiinomodiilator, antihipertansif, hipokolesterolemik,
antiproliferatif ve antioksidan etkileri  nedeniyle
parabiyotiklerin hayvanlarin ve tiiketicilerin saghigini
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olumlu etkileyebileyebilecegi bildirilmektedir. Katk1
maddesi olarak hayvan yemlerine parabiyotik ilavesinin
bliylime performansini, bagigiklik sistemini ve bagirsak
sagligimi iyilestirdigi yoniindeki bildirislerden dolay1
giinlimiizde antibiyotik ve probiyotik alternatifi olarak
kullamimlar1 tavsiye edilmektedir. Bu bildiride, hayvan
beslemede parabiyotik kullaniminin performans, bagirsak
saglig1 ve bagisiklik sistemi tizerine etkileri irdelenecektir.

Parabiotics in Animal Nutrition

ARTICLE INFO

ABSTRACT

Review

Keywords

Animal nutrition
Feed additive
Parabiotic

* Corresponding Author
figen.kirkpinar@ege.edu.tr

Antibiotics have been used for many years to promote
growth and prevent bacterial diseases in farm animals.
However, the uncontrolled and intensive use of antibiotics
as feed additives has caused problems such as residues and
antibiotic resistance in animal products that threaten both
animal and human health. Today, due to the mentioned
developments, the use of antibiotics in animal nutrition is
now prohibited except for therapeutic applications. In this
context, biotics have also come to the fore within the scope
of the search for natural products in animal production.
Biotic in Greek biotikos meaning 'related to life'; it refers to
the biological ecosystem created by living organisms
together with their physical environment. Biotics; they are
classified as probiotic, prebiotic, synbiotic, postbiotic and
parabiotic. Nowadays, it is claimed that probiotic
microorganisms have antibiotic resistance genes and the use
of postbiotics and parabiotics, which are members of the
biotic group that positively affects the health and
productivity of the animal, is recommended. Parabiotics;
they are defined as "inactivated/dead/non-living microbial
cells or crude cell extracts of probiotics” and are also called
non-living probiotics, inactive probiotics, ghost probiotics
or paraprobiotics. It is obtained using chemical or physical
methods such as heating, acid deactivation, freeze drying,
sonication and ultraviolet treatment. They consist of
structures such as teichoic acids, peptidoglycan-derived
muropeptides,  surface-protruding molecules, some
polysaccharides, cell surface-associated proteins, and cell
wall-bound biosurfactants. Compared to probiotics, they
have advantages such as being easier to produce and store,
not having antibiotic resistance genes, and having safe
mechanisms of action. It has been reported that parabiotics
may positively affect the health of animals and consumers
due to their intestinal barrier, anti-inflammatory, anti-
adhesion, antibiofilm, antimicrobial, immunomodulator,
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antinypertensive, hypocholesterolemic, antiproliferative
and antioxidant effects. Due to reports that adding
parabiotics to animal diets as additives improves growth
performance, immune system and intestinal health, their use
IS now recommended as an alternative to antibiotics and
probiotics. In this paper, the effects of probiotic use in
animal nutrition on performance, intestinal health and
immune system will be examined.
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Japon Bildircinlarinda Yasama Giicii, Kulugka Siiresi ve Cikim Agirhgi
icin (Ko)Varyans Unsurlarimin Tahmini
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Yasama giiciine iliskin degisimin siirekli dagilim gosterdigi
varsayllsa da kategorik olarak ol¢iilebilmektedir. Yasama
giiciiniin  genetik  istatistiksel analizlerinde  farkli
yaklagimlar kullanilabilir. Bu c¢alismada yasama giici,
kulugka siiresi ve ¢ikim agirhigina iliskin  genetik
parametrelerin tahmin edilmesi amag¢lanmistir. Calismada
124 babadan ve 170 anadan olma 2280 palaza ait veri
kullanilmistir. (Ko)varyans unsurlart AI-REML yontemiyle
tahmin edilmistir. Yasama giici ve kulugka siiresi
binomiyal olarak gozlenmistir. Buna goére hayvanin 42.
giinde yastyor olup olmamasina bagli olarak gozlem kaydi
olusturulmustur. Kulugka siiresi ise 17 giin ve >18 giin
olarak degerlendirilmistir. Genetik parametre tahminleri ile
eklemeli genetik bir altyapisi oldugu diisiiniilen yasama
giiciinin bu etki kaynakli varyasyonun biiyiikligii
Olclilmeye calisilmistir. Yasama giiciiniin dogrusal model
ile tahmin edilen dogrudan ve maternal kalitim dereceleri
0,18 ve 0,59 iken, farkli yaklagimlara gore diizeltilmis
kalitim dereceleri 0,03 ve 0,02 ile 0,08 ve 0,05 olarak
tahmin edilmistir. Kulugka siiresi i¢in dogrudan ve maternal
kalitim dereceleri 0,16 ve 0,71 iken, diizeltilmis kalitim
dereceleri 0,03 ile 0,06 ve 0,14 ile 0,26 olarak tahmin
edilmistir. Cikim agirligina ait dogrudan ve maternal
kalitim dereceleri ise 0,55 ve 0,13 olarak tahmin edilmistir.
Yasama giicii, kulugka siiresi ve ¢ikim agirligina ait
dogrudan ve maternal genetik korelasyon katsayilar
sirastyla -0,68, -0,30 ve 0,32 olarak tahmin edilmistir.
Ozellikler arasinda genetik ve fenotipik korelasyonlara
bakildiginda yasama giicii ve ¢ikim agirhgmna iliskin
genetik korelasyonun 0,52 oldugu diger iliskilerin ise ¢cok
diisiik diizeylerde kaldig1 goriilmektedir. Calismada, binom
dagilim1 gosteren verilerden dogrusal model araciligiyla
tahmin edilen kalitim derecelerinin, yasama giicii
fenotipinin teoride siirekli dagilim gosterdigini varsayan iki
farkli yaklagim ile diizeltilmesi sonucu elde edilen kalitim
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derecelerinden, s6z konusu fenotipte genetik varyasyonun
oldukga diisiik oldugu sonucuna varilmistir.

Estimation of (Co)Variance Components for Viability, Incubation Length
and Hatch Weight in Japanese Quail

ARTICLE INFO

ABSTRACT

Research Article
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Although the variation in survival is assumed to be
continuously distributed, it can be measured categorically.
Different approaches can be used in genetic statistical
analysis of viability. The aim of this study was to estimate
genetic parameters related to survival, incubation length
and hatching weight. Data from 2280 chicks from 124 sires
and 170 dams were used in the study. The (co)variance
components were estimated using the AI-REML method.
Viability and incubation lenght were observed binomially.
Accordingly, an observation record was created depending
on whether the animal was alive or not on day 42.
Incubation period was scored as 17 days and >18 days. The
genetic parameter estimates attempted to measure the
magnitude of variation caused by this effect in viability,
which is expected to have an additive genetic background.
The direct and maternal heritabilities of viability estimated
by the linear model were 0.18 and 0.59, while the adjusted
heritabilities according to different approaches were 0.03
and 0.02, and 0.08 and 0.05, respectively. The direct and
maternal heritabilities for hatching length were 0.16 and
0.71, while the adjusted heritabilities were estimated to be
0.03 and 0.06 and 0.14 and 0.26. Direct and maternal
heritabilities for hatching weight were estimated to be 0.55
and 0.13, respectively. Direct and maternal genetic
correlation coefficients for viability, incubation length and
hatching weight were estimated to be -0.68, -0.30 and 0.32,
respectively. When the genetic and phenotypic correlations
between the traits were examined, it was observed that the
genetic correlation for survival and hatching weight was
0.52 and the other correlations were very low. In the study,
the heritabilities estimated from the binomially distributed
data using the linear model and the heritabilities obtained
by correcting the heritabilities obtained as a result of two
different approaches, assuming that the viability phenotype
theoretically has a continuous distribution, concluded that
the genetic variation in the phenotype in question was quite
low.
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Giris

Her ne kadar yasama giicline iliskin degisimin siirekli dagilim gosterdigi varsayilsa da
kategorik olarak ol¢iilebilmektedir (Getachew ve ark., 2015; Van Vleck, 1972). Yasad1 “1” ve
yasamadi “0” diizeyindeki kategorik degerlerden olusan bir fenotip olan yasama giiciiniin
genetik istatistiksel analizlerinde farkli yaklasimlar kullanilabilir. Kategorik verilerin genetik
istatistik analizlerinin teorisine iliskin bilimsel bir ¢alisma Gianola (1982) tarafindan kaleme
almmastir. S6z konusu teoriye dayanilarak kategorik olarak gozlenebilen fenotiplere iliskin
uygulama da yapilmistir (Weller ve Gianola, 1989). Gianola ve Fernando (1986) hayvan 1slahi
teorisini Bayesci bir yaklasimla ele almislar ve bu yaklasim genetik parametre tahmini
yontemlerine uyarlanmistir (Wang ve ark., 1994). Kategorik gozlenen fenotipler igin esikli
analizlerden elde edilen kalitim derecelerinin dogrusal analizlerden elde edilenlerden genellikle
daha yiiksek oldugu bildirilmistir (Negussie ve ark., 2006).

Kulugka stiresi kanath tiirlerine gore degismekle birlikte 12 ile 42 giin arasinda
degismektedir. Japon bildircinlari i¢in bu siire 17 giindiir. Ortak bir ¢evreyi paylasan kuslardan
elde edilen yumurtalarin kuluckadan ayni anda ¢ikmalari beklenir. Ancak depolama ve kulucka
kosullar1 gibi ¢evresel faktorler ve genetik faktorler ¢ikim siliresinde sapmalara neden
olmaktadir (Bohren ve ark., 1961, Gonzalez-Redondo ve ark., 2023).

Kanatli hayvanlarda ¢ikim agirligi ve memeli hayvanlarda dogum agirligi yasamin
sonrasindaki evreler i¢in bireyin gosterecegi performans i¢in kritik 6neme sahip 6zelliklerden
birisidir. Cikim agirlig1 ile yumurta agirlig1 arasinda yiiksek bir iliski bulunmaktadir. Yumurta
agirligr ve dolayisiyla ¢ikim agirlign ile bireyin yasama giicii arasinda pozitif yonlii bir
korelasyon bulunmaktadir (McNaughton ve ark.,1978; Grant, 1991).

Bu calismada Japon bildircinlarinin yasama giicii, kulugka stiresi ve ¢ikim agirligina
iligkin genetik parametrelerin tahmin edilmesi amaglanmistir.

Materyal ve Yontem

Calismaya konu verilerin elde edildigi bildircinlarin baslangi¢ populasyonu Canakkale
ve cevresindeki 5 farkli yetistiriciden edinilmistir. Bildircinlar 1:2 erkek-disi oraniyla
yetistirilmistir. Elde edilen her bir yumurta numaralandirilmis ve kulugka dénemine bagh
olarak 10-15 giin depolanmustir. Kulugka siirecinde ilk 15 giin 37,5°C sicaklik ve %55 nem
uygulanmigtir; 15 giiniin ardindan yumurtalar ¢ikim sepetine alinmistir ve 37°C sicaklik ile
%65 nem uygulanmistir. Kulugkadan ¢ikan palazlar ¢ikimin ilk giinii tartilmis ve pedigri kaydi
icin numaralandirilmistir. Cikim agirhigi tartimlar: 0,005 g hassasiyet ile dl¢iilmiistiir. Palazlar
ilk 7 giin ana makinasinda yetistirilmistir. Ana makinasinin sicakligr ilk giin 40°C ve 7. giin
25°C olmak iizere kademeli olarak diisiiriilmiistiir. Palazlara yem ve su ad libitum olarak
sunulmustur. 1 haftalik yasa kadar %24 ham protein icerikli yem, 1-4 haftalik yas araliginda
%21 ham protein icerikli ve 4-6 haftalik yas araliginda %17 ham protein igerikli yem
kullanilmistir. Normal kulugka siiresi olan 17. giinde yumurtadan ¢ikan palazlar i¢in “normal
stire”, 17 glinden sonra ¢ikanlar ise “uzun siire” olarak tanimlanmistir. Calismada 124 babadan
ve 170 anadan olma 2280 palaza ait veri degerlendirilmistir.

(Ko)varyans unsurlar1t AI-REML (average information restricted maximum likelihood)
yontemiyle Jensen ve ark. (1997)’nin algoritmasini uygulayan AIREMLF90 paket programi
kullanilarak asagidaki modellere gore tahmin edilmistir:
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y= XB +Zia+Zom+e Q)

Modelde Y = yasama giicii veya kulugka siiresi veya ¢ikim agirligina ait gozlem degeri
vektorlinl, X kulugka partisi ve ¢ikim agirhigmin (¢cikim agirligmin analizinde bulunmaz)
etkisini igeren sabit etkilere ait desen matrisini, 3: Sabit etkiler vektoriinii, Z1, Z2: Sansa bagl
etkiler i¢in desen matrisini, a, dogrudan bireye ait genetik etkilerin sansa bagli vektoriinii, m:
sansa bagl genetik ana etkisi vektoriinii, e: sansa bagli hata vektoriinii ifade eder.

Yasama giicii ve kulucgka siiresi binomiyal olarak gdzlenmistir. Buna gore hayvanin 42.
giinde yasiyor olup olmamasina bagli olarak (O=yasiyor; 1=06lii) gozlem kayd1 olusturulmustur.
Kulucka siiresi ise 17 giin ve >18 giin olarak degerlendirilmistir. Binomiyal olarak 6l¢iilse de
bu ozelliklerin “altinda” aslinda siirekli veya normal dagilim gosteren bir temel oldugu
varsayilir (Dempster ve Lerner, 1950; Getachew ve ark, 2015; Lush ve ark., 1948 Van Vleck,
1972; Yazdi ve ark., 2002). Ug 6zellige iliskin dogrudan ve maternal kalitim dereceleri 2 ve 3
nolu esitlikler yardimiyla tahmin edilmistir:

04
héa = (2)
W= 52 4 g2 + o2
2 Om
hmd (3)

Burada h3,, dogrusal modelden elde edilen dogrudan kalitim derecesini (eklemeli
kalitim derecesi), h2,;, dogrusal modelden elde edilen maternal kalitim derecesini, 62, 0.3, Ve
02, sirastyla dogrudan (eklemeli), maternal ve cevre varyanslarini ifade etmektedirler.

Calismada binom dagilimi1 gdsteren yasama giicii ve kulugka siiresi 6zelliklerinin kalitim
derecelerinin tahmininde 4, 5, 6, 7 nolu esitlikler kullanilmistir (Dempster ve Lerner, 1950;
Getachew ve ark, 2015; Lush ve ark., 1948; Van Vleck, 1972; Yazdi ve ark., 2002).

P(1 - P)
hfizhfw-z—z (4)
P(1—-P
h12n=h12nd' (ZZ ) )
2
Oq
hy=—"— 6
1+0§+0,%l (6)
. 2
o
hZ = ———— 7
l+a§+a,%1 )

Denklemlerdeki “P” yasama giicii i¢in yasayanlarin orant, kulugka stiresi i¢in ise normal
stirede (17 giin) ¢ikim1 gergeklesenlerin oranidir. Buna gore, yasama giicii 6zelligi popiilasyon
ortalamasi1 %93,1 ve kulugka siiresi 17 giin siiren hayvanlarin oran1 %69,5’tir.

Bulgular
Genetik parametre tahminleri ile eklemeli genetik bir altyapisi oldugu diisiiniilen

yasama giciiniin bu etki kaynakli varyasyonun biiyiikliigli ol¢lilmeye calisilmistir. Ayni
zamanda bu yontemle kulugka stiresi ve ¢ikim agirligi ile genetik iligkisi irdelenebilmektedir.
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Yasama giicii, kulugka stiresi ve ¢ikim agirligina ait varyans unsurlari, dogrudan ve
maternal genetik etkilere ait kovaryanslar ile standart hatalari, kalitim dereceleri Tablo 6’da yer
almaktadir. Yasama giicliniin dogrusal model ile tahmin edilen dogrudan ve maternal kalitim
dereceleri 0,18 ve 0,59 iken, farkli yaklagimlara gore diizeltilmis kalitim dereceleri 0,03 ve 0,02
ile 0,08 ve 0,05 olarak tahmin edilmistir. Kulugka siiresinin kategorik olarak alindigi (17 giin
ve 18 lizeri) verilerin dogrudan ve maternal kalitim dereceleri 0,16 ve 0,71 iken, diizeltilmis
kalitim dereceleri 0,03 ile 0,06 ve 0,14 ile 0,26 olarak tahmin edilmistir. Cikim agirligina ait
dogrudan ve maternal kalitim dereceleri ise 0,55 ve 0,13 olarak tahmin edilmistir.

Tablo 1. Japon bildircinlarinda yasama giicii, kulugka stiresi ve ¢ikim agirlig1 6zelliklerine ait
(ko)varyans unsurlar1 (62, 62, 04m, 02) ve standart hatalari, dogrudan ve maternal kalitim
dereceleri (h3, h2,)

Table 1. (Co)variance components (63, 64, 04m, 62) and their standard errors, direct and
maternal heritabilities (h3, hZ,) for viability, incubation length and hatch weight in Japanese
quail

Yasama Giicii Kulugka Siiresi Cikim Agirhg
o3 0,030 (0,002) 0,05 (0,01) 0,45 (0,03)
o2, 0,098 (0,006) 0,23 (0,04) 0,10 (0,01)
o2 0,037 (0,002) 0,043 (0,006) 0,27 (0,01)
o2, -0,036 (0,003) -0,033 (0,018) 0,07 (0,01)
2
h2, = W 0,181 0,161
2
b= 0,022 0,032 0,55
Ty
h2 = h3, - 222 0,023 0,063
2 T
hmd = m 0,591 0,711
P(1-P
hZ, = h2, - 20 0,082 0,132 0,13
2
o =1 0,053 0,263
p m

0'¢21= dogrudan genetik etkiye ait varyans, O',Zn = maternal genetik etkiye ait varyans, O'g = gevre etkisine ait
varyans, 0',21m = dogrudan ve maternal etkiye ait kovaryans, hﬁ = dogrudan genetik etkiye ait kalitim derecesi,

h,zn = maternal etkiye ait kalitim derecesi. Parantez i¢indeki degerler standart hatadir.

Yasama giicii, kulugka siiresi ve ¢ikim agirlig1 6zelliklerine ait dogrudan genetik etkiler
arasindaki genetik korelasyon katsayilari, dogrudan genetik etki ve maternal genetik etkiler
arasindaki genetik korelasyon katsayilar1 ve fenotipik korelasyon katsayilari Tablo 2’de
belirtilmistir. Yasama giicii, kulugka siiresi ve ¢cikim agirligina ait dogrudan ve maternal genetik
korelasyon katsayilar1 sirasiyla -0,68, -0,30 ve 0,32 olarak tahmin edilmistir. Ozellikler
arasindaki genetik ve fenotipik korelasyon katsayilarina bakildiginda yasama giicii ve ¢ikim
agirhigr arasindaki genetik korelasyon katsayisinin 0,52 oldugu, diger korelasyon katsayilarmin
ise diisiik oldugu goriilmektedir.
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Tablo 2. Yasama giicii, kulugka siiresi ve ¢ikim agirligr 6zellikleri arasindaki genetik
korelasyon katsayilari, dogrudan ve maternal genetik etkiler arasindaki genetik korelasyon
katsayilar1 ve fenotipik korelasyon katsayilari

Table 2. Genetic (above diagonal) and phenotypic (below diagonal) correlation coefficients
between viability, incubation length and hatch weight traits and genetic correlation coefficients
between direct and maternal genetic effects (on the diagonal) and phenotypic correlation
coefficients

Ozellikler Yasama Giicii Kulugka Siiresi Cikim Agirhig
Yasama Giicii -0,68 0,012 0,52
Kulucgka Siiresi -0,11 -0,30 -0,03
Cikim Agirhig 0,06 -0,08 0,32

Diyagonal eksenin {iist kisminda 6zellikler arasindaki genetik korelasyon katsayilari bulunmaktadir. Diyagonal
eksen iizerinde ilgili 6zelliklerin dogrudan genetik etkiler ve maternal genetik etkiler arasi genetik korelasyon
katsayilar1 bulunmaktadir. Diyagonal eksenin altinda ilgili 6zellikler arasindaki fenotipik korelasyon katsayilari
bulunmaktadir.

Tartisma ve Sonug¢

Ozellikle yetistiriciligi yapilan hayvan tiirlerinde yasama giiciindeki genetik
varyasyonun tahmin edilmesine iliskin calismalar olduk¢a eskiye dayanmaktadir. Wilson
(1948), civcivlerde yaptigi ¢alismada 8 haftalik yasa kadar yasama giictiniin kalitim derecesini
0,052 olarak tahmin etmistir. Smith (1977), koyunlarda yaptigi ¢alismada yasama giiciiniin
kalitim derecesini 0,06, dogum agirlig1 ve yasama giicii arasindaki genetik korelasyon ise -0,28
olarak bulmustur. Wang ve ark. (2011), devekusu palazlarinda yaptiklari ¢alismada 3 haftalik
yasa kadar yasama giiciiniin kalitim derecesini 0,06, 4-12 haftalik yaslar aras1 yagama giiciiniin
kalitim derecesini 0,05 olarak tahmin etmislerdir.

Yasama giicline ait genetik parametre tahminlerine bakildiginda memeli tiirleri
igerisinde kus tiirlerine kiyasla daha fazla ¢alisma oldugu goriilmektedir. Morris (1954), beyaz
Leghorn ve Australorp tavuklarinda 6 haftalik yasa kadar yasama giiciiniin kalitim derecelerini
0,042 ve 0,03 olarak tahmin etmistir. Lush ve ark. (1948), ilk yumurtlama senesindeki
tavuklarda yasama giiclinlin kalitim derecesini dogrudan gozlenen degerler ile 0,083 olarak
tahmin etmislerdir ve bu ¢alismada da kullanilan diizeltme yaklagimlarindan biri ile (@)
diizeltildikten sonra 0,145 degeri elde etmistir. Yasama giicii i¢in kus tiirleri igerisindeki en
yiiksek dogrudan ve maternal kalitim dereceleri Hale (1954) tarafindan 0,1039 ve 0,1429 olarak
raporlanmistir. Manjula ve ark. (2018), yerel bir tavuk irkinda yaptiklari ¢alismada horozlarda
omre ait kalittim derecesini 0,21 olarak bildirmislerdir. Bu ¢alisma da dahil olmak iizere birgok
tiir igerisinde ve farkli ¢evrelerde yetistirilen hayvanlarin neredeyse hepsinde yasama giiciiniin
kalitim derecesi birbirlerine yakin ve diisiik degerler gosterdigi gortilmektedir.

Kulugka stiresine iligkin genetik parametre tahminleri yapilan ¢alismalarin da tarihinin
eski ve sayisinin oldukca sinirlt oldugu belirlenmistir. Maclaury ve Insko (1969) Plymouth
Rock ve New Hampshire tavuklarinda kulugka siiresini ¢ikis doneminin on gézlem noktasindan
yola ¢ikarak sirasiyla 0,246 ve 0,322 olarak tahmin etmislerdir. Abdou ve Ayoub (1975)
Fayoumi 1rki tavuklarda ¢ikimi 4 saat araliklarla gozlem degerleri lizerinde kulugka siiresinin
kalitim derecesini ana varyans unsurlarindan 0,28, baba varyans unsurlarindan 0,08 olarak
tahmin etmislerdir. Abdou ve Ayoub (1975) calismasi i¢in basit bir yaklasim ile toplam
varyasyonda maternal genetik varyasyonun paymin 0,20 oldugunu ifade etmislerdir. Bu
caligmada farkli yontemlerle tahmin edilen kulugka siiresine iliskin dogrudan genetik etki
kalitim dereceleri 0,03 ile 0,16 arasinda degismektedir. Maternal kalitim dereceleri ise 0,13 ile
0,71 arasinda tahmin edilmistir. Ancak bu ¢alismadaki yaklasimda kulugka stiresinin kategorik
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(binomiyal) olarak go6zlenmesi nedeniyle diizeltilmemis degerler olan dogrudan kalitim
derecesi i¢in 0,16 ve maternal kalitim derecesi i¢in 0,71 degerlerini ihmal etmek gerekir. Bu
anlamda, Abdou ve Ayoub (1975)’in bildirisine de atifta bulunarak kulugka siiresinin fenotipik
varyasyonunda maternal genetik payin dogrudan genetik paya gore oldukca yiiksek oldugu
sOylenebilir.

Moss ve ark. (1981), Britanya’ya 6zgii yerel bir yabani kus tiirtinde (Lagopus lagopus
scoticus) yaptiklar1 ¢alismada, ana kiz regresyonu ile ¢ikim agirligimin kaliim derecesini 0,45
olarak tahmin etmislerdir. Ayn1 yazarlarin baba kiz regresyonundan tahmin ettikleri kalitim
derecesi kantitatif genetik kuraminin siirlar1 disindadir. Dolayisiyla olasi bir maternal genetik
etkiyi ayirmak miimkiin degildir. Silva ve ark. (2013) maternal genetik etkileri ihmal ettikleri
caligmalarinda et tipi bildircinlarda ¢ikim agirhiginin  kalittim derecesini 0,53 olarak
bildirmislerdir. Nitekim Norris ve Ngambi (2006) yerel bir tavuk genotipinde ayn1 degeri 0,36
olarak vermisler; ayni ¢alismada maternal genetik pay ise 0,16 olarak ger¢eklesmistir. Ana baba
modeli ile yaptig1 analiz sonucunda Amer (1965) Fayoumi tavuklarinda ¢ikim agirligi i¢in baba
varyans unsurundan kalitim derecesini 0,26, ana varyans unsurundan 0,46 ve her ikisinin
varyans unsurlarindan ise 0,36 olarak tahmin etmistir. Muhtemelen baba ve ana varyans
unsurlarindan ayr1 ayr1 tahmin edilen kalitim dereceleri arasindaki fark maternal genetik etkiye
dayanmaktadir.

Cikim agirhiginin, birebir olmasa dahi, embriyonal gelisimin sonu olmasi nedeniyle
memelilerde dogum agirlig1 ile kiyaslanmas1 miimkiindiir. Bu anlamda s11r ve koyun tiiriinde
literatiir degerleri 0,22 ile 0,51 arasinda degismektedir.

Hem kus tiirlerinde ¢ikim agirligi hem de sigir ve koyunlar icin verilen dogum agirligi

kalitim derecelerinin, bu ¢alismanin bulgular1 da dahil olmak {izere orta yiiksek oldugu ifade
edilebilir.

Yasama giicii ile kulugka stiresi ve kulugka siiresi ile ¢ikim agirli1 arasindaki genetik
korelasyon katsayilari sifirdan farksizken yasama giicii ve ¢ikim agirlig1 6zellikleri arasindaki
genetik korelasyon katsayisi orta yliksek diizeydedir. 0-42 giinliik yaslar aras1 gézlenen yasama
giicii fenotipinin kismen embriyonal donemi de kapsadigini sdylemek miimkiindiir. Yagsama
giiciine iliskin embriyonal donemi kapsayacak bir yaklasim bu anlamda daha fazla bilimsel
bilgi tiretimini saglayabilecektir.

Dogrudan ve maternal genetik etkiler arasindaki korelasyon katsayilari anaya ve
yavruya ait genler arasindaki etkilesime iligkin fikir vermektedir. Bu ¢alisma yasama giicii ile
kulugka stiresi 6zelliklerine ait degerler negatif orta yiiksek ve orta degerdedir. Bu itibarla
ozellikle yasama giiciine iliskin dogrudan ve maternal genetik etkilere aras1 genetik korelasyon
katsayis1 dikkat cekicidir. Muhtemelen bu durum o6zellikle genetik olarak yiliksek yasama
giiciine sahip bireylerin yavrunun yasama giicili iizerinde etkili anaya ait genetik altyapiy1
zorladig1 seklinden spekiile edilebilir Ancak Meyer ve ark. (1993) dogrudan ve maternal
genetik etkiler arasi negatif korelasyon katsayisinin yonetim uygulamalarina veya ¢evresel
etkilere bagli negatif anne-yavru kovaryanslarindan da kaynaklanabildigini bildirmislerdir.
Yani maternal genetik ve gevre etkilerinin karismalar1 s6z konusu olabilmektedir. Ote yandan
cikim agirliginda dogrudan ve maternal etkiler arasi genetik korelasyon katsayisi 0,32 ile anaya
ait genetik altyapinin 6nemli oldugu goriilmektedir.

Bu caligmada yasama giiciine ve yasama giicii lizerinde etkili olan kulugka siiresi ve
cikim agirhig fenotiplerine ait genetik parametre tahminleri yapilmistir. Yasama giicli ve
kulugka siiresi fenotiplerine ait gézlemlerin binom dagilimi1 gostermesine bagli olarak dogrusal
modellerden elde edilen kalitim derecesi gergeklesen kalitim derecesinden sapma
gostermektedir. Sapmaya ve yanli bir sonug elde etmeye sebep olan bu etkilerin giderilmesi
icin gelistirilen bazi esitlikler kullanilmistir. Calismada, binom dagilimi1 gosteren verilerden
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dogrusal model araciligiyla elde edilen kalitim derecelerinin, yasama giicii fenotipinin teoride
stirekli dagilim gosterdigini varsayan iki farkli yaklasim ile diizeltilmesi sonucu elde edilen
kalitim derecelerinden, s6z konusu fenotipin genetik varyasyonunun olduke¢a diisiik oldugu
sonucuna varilmistir. Ozelligin kategorik olarak gdzlenebiliyor olmasi nedeniyle yasama
giictine iligkin “‘hitap ettigi’’ fizyoloji sinirl olabilir.

Ote yandan yasama giiciiniin ¢ikim agirlig1 ile orta yiiksek sayilabilecek genetik iliskisi
gelisim iizerinde etkili olan genetik altyapinin muhtemel yasama giiciinlin de genetik
altyapisina dahil oldugu sdylenebilir. Cikim agirliginin orta yiiksek kalitim derecesi embriyonal
gelisimdeki genetik varyasyonun da bir gostergesidir. Dolayisiyla yasama giicline de
atfedilebilir.

Yasama giicii iizerinde maternal genetik varyasyonun dogrudan genetik varyasyona
gore nispeten daha yiiksek oldugu goézlenmistir. Yasama giicliniin embriyonal gelisim ile iliskisi
diisiiniildiglinde muhtemelen ananin gelisimi etkileyen yumurta kalitesi lizerinden yasama
giicli iizerinde bir genetik etkisi oldugu diisiiniilebilir. Dogrudan genetik etki ile maternal
genetik etki arasindaki genetik iliskinin yiiksek sayilabilecek diizeyde negatif olmasi kaliteli
yumurta liretiminin analar1 zorladig1 i¢in dogrudan genetik etki ile bir “rekabet” olusturmasi
olsa gerektir.
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Yasama giicii, organizmanin biiylime, gelisme ve yasamini
stirdliirme kapasitesidir. Yagama giicii omiir ile dlgiilebildigi
gibi belli bir siirecte “hayatta kalma veya kalmama”
seklinde de ele alinabilmektedir. Bu ¢alismada kanatlilarin
kirmizi  akar1  enfestasyonunun ve  enfestyasyon
yogunlugunun 0-42 giinliik yas déneminde bildircinlarin
yasama giicii lizerindeki etkisi irdelenmistir. Bu amacla 4
kez tekrarlanan denemede toplam 800 Japon bildircinina ait
veriler kullanilmigtir. Bunlarin yarisi kontrol yarisi ise
enfeste grubunu olusturmustur. Denemeler 1 haftalik yasta
baslayarak 6 haftalik yasta son bulmustur. Her bir
denemede haftalik akar yogunluklari tespit edilmis ve
giinlik mortalite kayitlar1 tutulmustur. Ortalama ve
maksimum Omiir tahminleri i¢in vektor otoregresif model
kullanilmistir.  Bildircinlarin - maruz  kaldiklar1  akar
yogunlugunun o6liim riski ile iliskisi Cox Oransal Risk
Modeli ile tahmin edilmistir. Tahmin edilen ortalama ve
maksimum 6miirde enfestasyonun biiyiik bir etkiye neden
oldugu goriilmiistiir. Enfestasyonun varligi bildircinlarin
yasam siirelerini kisaltmistir. Cox oransal risk modeli
sonuglarina gore D. gallinae ile enfeste bir palazin 6lme
olasilig1 enfeste olmayan bir palaza gore 2,63 kat daha
yiiksektir. Bu calisma sonucunda kanatlilarin kirmizi
akarinin nin heniiz cinsel olgunluga erismemis Japon
bildircini palazlarimin yasama giicii lizerinde olumsuz bir
etkiye sahip oldugu belirlenmistir. Calismada 26 giinliik
yasa kadar ytiksek 6liim oranina sebep olan D. gallinae, 26.
giinden sonra ise birey basina diisen akar yogunlugundaki
artisa ragmen palazlarda Oldiiriicii etkisini kaybettigi
gozlenmistir.
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The Effect of Poultry Red Mite (Dermanyssus gallinae) Infestation on the
Viability of Japanese Quail

ARTICLE INFO ABSTRACT

Research Article Viability is the ability of an organism to grow, develop and
maintain its life. Viability can be measured in terms of
lifespan and can also be considered as "survival or non-
survival" in a given process. In this study, the effect of
poultry red mite infestation and infestation density on the
viability of quails at 0-42 days of age was investigated. For
this purpose, data from a total of 800 Japanese quails were

Keywords used in the experiment, which was repeated 4 times. Half of
Poultry red mite them constituted the control group and half of them
Viability constituted the infested group. The experiments started at 1
Parasite week of age and ended at 6 weeks of age. In each
Poultry experiment, weekly mite densities were determined and

daily mortality records were kept. A vector autoregressive
* Corresponding Author model was used to estimate mean and maximum life span.

The relationship between mite density and mortality risk
was estimated using the Cox Proportional Hazards Model.
Infestation was found to have a large effect on estimated
mean and maximum lifespan. The presence of infestation
shortened the life span of the quail. According to the results
of the Cox Proportional Hazards Model, the probability of
death of a quail with D. gallinae infestation was 2.63 times
higher than that of a quail without infestation. As a result of
this study, it was determined that the red mite has a negative
effect on the viability of Japanese quail chicks that have not
yet reached sexual maturity. In the study, D. gallinae caused
a high mortality rate up to 26 days of age, but after 26 days,
despite the increase in mite density per individual, it was
observed that D. gallinae lost its lethal effect on the birds.
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Giris

Yasama giicii, bir organizmanin biiyiime, gelisme ve yasamini stirdiirme kapasitesidir.
Cevrelerine en iyi uyum saglayan organizmalar hayatta kalirlar. Yasama giicii omiir ile
Olciilebildigi gibi belli bir siiregte “hayatta kalma veya kalmama” seklinde de ele
alinabilmektedir. S6zii edilen uyum iizerine organizmalarin ozellikleri etkilidir. Bilindigi gibi
bu 6zelliklerin temelinde genetik yatar. Bu anlamda yasama giicii, her bir organizmanin tim
ozelliklerine yansiyan genomunun tamami ile iligkili kompleks bir fenotiptir. Yasama giicii
organizmanin hayatta kalma yeteneginin yani sira hayvanin omiir uzunlugunu, adaptasyon
yetenegini, sagligini, tolerans ve verim yeteneklerini ifade eder ve canlinin fenotipik esnekligi
ile iliskili bir ifadedir (Williams ve ark., 2012).

Bilindigi gibi embriyonal gelisme siireci tiirlere gore farklilik gostermektedir. Yine tiir
ici embriyonal gelismede de genetik ve g¢evresel nedenlerle varyasyon goriilmektedir. Bu
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anlamda yapilan ¢aligsmalarda tiir i¢i kulugka siiresi farkliliklarinin hat, ebeveyn yasi, yumurta
agirhig1 ve kulugka sirasindaki farkli sicaklik uygulamalari gibi etmenlerden kaynaklanabilecegi
raporlanmistir (Shcherbatov ve ark., 2018; Suarez ve ark., 1997). Ayni hat igerisinde yapilan
bir ¢caligmada, artan yumurta agirligmin kulucka siiresini arttirdigi bildirilmistir (Burton ve
Tullett, 1985). Tiirler arasinda kulugka siiresi lizerine yapilan bir ¢alismada Rahn ve ark. (1974),
kulugka siiresinin yumurta agirligiyla beraber arttifini ve korelasyon katsayisinin 0,86
oldugunu bildirmislerdir. Decuypere ve ark. (2001), ayn1 kulugka partisi igerisinde ¢ikan ilk
civeiv ile son civeiv arasindaki siireyi “kulucka araligi (hatch window)” olarak
adlandirmislardir.

Yukarida organizmanin yasamini siirdiirme kapasitesi olan yagama giiciiniin ¢evreye
uyum ile iligkisine deginilmistir. Hastalik ve zararlilar bu anlamda yasama giicii iizerinde etkili
oldugu bilinen en onemli ¢evre faktorleri arasindadir. Hastalik ve zararlilarin morbidite ve
mortalite nedeniyle yasama giiciinii diisiirdiigii bilinmektedir.

Bildircinlarda kanatlilarin kirmizi akar1 (KKA) enfestasyonuna iliskin basit gdzlem
niteligindeki ilk rapor Roy ve ark. (2009)’a aittir. S6z konusu raporda bir evcil hayvan satis
magazasindaki bildircin ve kanaryalardan kirmizi kanatli akarlarinin toplandigi bildirilmistir.
D. gallinae, konakgis1 oldugu kus tiirleri iizerinde stres, anemi ve 6liim olasilig artisi etkileri
olan, yaygin olarak bilinen bir dis parazittir. Enfestasyonun stres hormonu olan kortikosteron
salinimint yiikseltmesi, bu durumun kronik hale gelmesi nedenleriyle kirmizi akar konakg¢isinin
fizyolojisi ve yasama giicli lizerinde dnemli negatif etkilere neden olabilmektedir.

Bu c¢alismada kanathilarin kirmizi akar1 (Dermanyssus gallinae) enfestasyonunun ve
enfestyasyon yogunlugunun 0-42 giinliik yas doneminde bildircinlarin yasama giicii tizerindeki
etkisi irdelenmistir.

Materyal ve Yontem

Caligmaya konu verilerin elde edildigi bildircinlarin baslangi¢ popiilasyonu Canakkale
ve cevresindeki 5 farkli yetistiriciden edinilmistir. Bildircinlar 1:2 erkek-disi oraniyla
yetistirilmistir. Elde edilen her bir yumurta numaralandirilmis ve kulucka dénemine bagl
olarak 10-15 giin depolanmistir. Kulugka siirecinde ilk 15 giin 37,5°C sicaklik ve %55 nem
uygulanmistir; 15 giiniin ardindan yumurtalar ¢ikim sepetine alinmistir ve 37°C sicaklik ile
%65 nem uygulanmistir. Kulugkadan ¢ikan palazlar ¢ikimin ilk giinii tartilmis, renk tayini
yapilmis ve pedigri kaydi i¢in numaralandirilmistir. Cikim agirligi tartimlar: 0,005 g hassasiyet
ile dl¢iilmiustiir. Palazlar ilk 7 giin ana makinasinda yetistirilmistir. Ana makinasinin sicakligi
ilk giin 40°C ve 7. giin 25°C olmak {izere kademeli olarak diisiiriilmiistiir. Palazlara yem ve su
ad libitum olarak sunulmustur. 1 haftalik yasa kadar %24 ham protein igerikli yem, 1-4 haftalik
yas araliginda %21 ham protein icerikli ve 4-6 haftalik yas araliginda %17 ham protein igerikli
yem kullanilmistir.

Dermanyssus gallinae enfestasyonu etkisinin arastirilmasi amaciyla 4 kez tekrarlanan
calismada toplam 800 Japon bildircinina ait veriler kullanilmistir. Verileri kullanilan projede
her bir denemede 100 Japon bildircin1 kontrol ve 100 Japon bildircini enfestasyon grubunu
olusturmustur. Ik 7 giin ana makinasinda yetistirilmis olan palazlar, 8-42 giinliik yas araliginda
kontrol ve enfestasyon odalarinda yetistirilmistir. Kontrol ve enfeste grubu palazlar 20 kafes
bélmesinde 5°li gruplar halinde yetistirilmistir. Akar popiilasyonunu olusturabilmek i¢in
cevredeki kanatl yetistiricilerinin kiimeslerinden akarlar toplanmistir. Akarlarin barinabilmesi

amaciyla her kafes bolmesine 2 adet trap yerlestirilmistir ve traplardaki akarlar haftalik olarak
Akar Agirhigt

tartilmistir. Akarlar 0,001 g hassasiyet ile tartilmistir. Akar sayisinin tahmini i¢in T
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70 esitligi kullanilmistir. Bu esitlik 0,005 g akar kiimesi igerisinde 70 ergin akarin bulundugu
tespiti ile elde edilmistir. Kafes bolmelerindeki hayvanlarin giinliikk mortalite kayitlarina ve
ilgili kafes boliimlerine ait traplarin haftalik agirlik degisimlerine gore hayvan basina diisen
giinliik akar yogunlugu (sayis1) tahmin edilmistir.

Ortalama ve maksimum Omiir tahminleri i¢in vektor otoregresif model (VAR)
kullanilmistir (Box ve ark., 2015; SAS/STAT, 2018). VAR zaman serisi analizlerinde
kullanilan bir metottur, bir degiskenin kendisi ile regresyonu olarak adlandirilabilir. 1. sira
otoregresif islem (AR(1)), 0zgin serinin bagiml degisken, serinin bir gozlem ileriye
kaydirilmasi sonucu olusturulanin bagimsiz degisken olarak alinmasiyla analiz edilir. Bu
sekilde p’ye kadar devam ettirilmesi sonucu olarak ¢oklu regresyon denklemi elde edilir:

Ve = Bo+ B1Yi—1 + B2Yi—2 + B3Yi—3 + -+ BpYi—p + € (1)

Yukaridaki regresyon modelinde, t zamanindaki degerin tahmini i¢in t zamanindan
onceki degerler kullanilmaktadir. Vektor otoregresif yontem, dogrusaldan saptigr noktada
lineer regresyonu otoregresif bir modelle birlestirir. Yani, otoregresif parametreler sadece
anlamli ise modele dahil edilir. Vektor otoregresif modelde istatistiksel olarak sifirdan farkli
olmayan regresyon katsayilari ¢oklu regresyon denkleminden ¢ikarilir. Diger bir deyisle,
tahminleri tahmin etmek ic¢in sadece etkileri anlamli olan regresyon katsayilar1 kullanilir.
Zaman serilerinde go6zlemlenen veriler i¢in yapilan tahminler “6grenme” kismini
olusturmaktadir. Buna gore 42 giinliik yasama giicii verileri sonrasi i¢in 0grenme kismini
olusturmus; yasama giicii degeri 0’a ulastigindaki yas “maksimum Omiir”’, ortancasi ise
“ortalama Omiir” olarak kabul edilmistir.

Giinliik mortalite kayitlar1 ve hayvan basina giinliik akar tahminleri ile Cox Oransal Risk
Modeli (PROC PHREG, SAS/STAT, 2018) kullanilarak bildircinlarin 8-42 giinliik siireg
icerisinde maruz kaldiklar1 akar yogunlugunun 6liim riski ile iligkisi tahmin edilmistir (Cox,
1972; So ve ark., 2014). Akar yogunluguna ait risk oraninin hesaplanmasinda odds oran1 (¥=e")
kullanilmistir. Modeldeki tahmin degeri (b) 1000 akarin bir bildircinin 6liim riski tizerindeki
etki bliytikliigiinii gdstermektedir.

Cox Oransal Risk Modeli, sagkalim analizleri icerisinde Ozellikle zamana bagl
aciklayict degiskenlerin olusturdugu risklerin degerlendirilmesinde yaygin olarak kullanilan
yaklagimlardan biridir (So ve ark., 2014).

Cox oransal risk modelinde risk orani e® olarak hesaplamir. Burada “b” modelden
iretilen regresyon katsayisidir. “b” sifira yaklastikca kiyaslanan uygulamalar arasinda risk
anlaminda fark olmadig1 anlamina gelir. Eger “b” negatif ise ilgili uygulamanin oransal riski
daha diisiik demektir. “b” pozitif ise ilgili uygulamanin riski daha yiiksektir (Case ve ark.,
2002).

Bulgular

D. gallinae enfestasyonuna ait yasama giicii ve akar yogunlugu yonelimleri Sekil 1°de
gosterilmistir. Akar yogunlugunun artmasiyla birlikte yasama giiciiniin belirgin bir sekilde
azaldig1 goriilmektedir.
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Sekil 1. 8-42 giinliik yas araliginda toplam yasama giicii ve akar yogunlugunun yonelimi

Kontrol ve enfeste gruplarina ait ortalama ve maksimum Omiir tahminleri Tablo 1’de
gosterilmistir. Ortalama ve maksimum Omiir tahminlerine bakildiginda enfestasyonun
bildircinlarin dmrii iizerinde oldukea biiyiik bir etkiye sahip oldugu goriilmektedir.

Tablo 1. Kontrol ve enfeste gruplarina ait Japon bildircinlarinin ortalama (X) ile maksimum
Omiir tahminleri (glin) ve gozlenen ile beklenen degerler arasindaki korelasyon katsayilari (1)
Table 1. Mean (x) and maximum of the estimated life expectancy (days) of Japanese quail in
control and infested groups and correlation coefficients (r) between observed and expected
values

X Maksimum r
Kontrol 408,0 816 0,97
Enfeste 116,5 233 0,98

Cox oransal risk modeli kullanilarak elde edilen analiz sonuglari Tablo 2’de
gosterilmistir. Buna gére KKA ile enfeste bir palazin 6lme olasilig1 enfeste olmayan bir palaza
gore 2,63 kat daha yiiksektir. Akar yogunlugu etkisi i¢in elde edilen tahmin degeri her 1000
akarin yasama giicli lizerindeki etkisini ifade etmektedir. Buna gore akar yogunlugundaki her
1000 akar artig1 bir palazin 6lme olasiligini %11 arttirmaktadir.

Tablo 2. Cox oransal risk modeli ile elde edilen regresyon katsayilari, standart hatalar, risk
oranlar1 ve P degerleri

Table 2. Regression coefficients, standard errors, hazard ratios and P values obtained with the
Cox proportional hazards model

Faktor b S.H. Risk Orani P
Enfestasyon 0,97 0,239 2,63 <0,0001
Akar Yogunlugu 0,10 0,027 1,11 0,0002

Kontrol grubuna ait tahmin degeri b=0,00 ve risk oran = 1,00’dur.
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Tartisma ve Sonug¢

Bu ¢alismada Dermanyssus gallinae enfestasyonunun Japon bildircinlarinin yasama
giicii izerindeki etkisi rapor edilmistir. Bulgulara bakildiginda 8-42 giinliik yas siirecinde yani
Japon bildircininin cinsel olgunluga erisme Oncesi siireci kapsayan palazlik ve genclik
donemlerinde KKA’nin Japon bildircinlarinin yasama giicii izerinde 6nemli bir etkiye sahip
oldugu goriilmektedir.

Bir¢ok yabani ve evcil kus tiiriiniin kaniyla beslenen KKA 6zellikle anemi nedeniyle
oliimlere yol agabilmektedir (Chauve, 1998; Erdem ve ark., 2015). Cencek (2003), farkli kus
tiirlerinde yaptig1 akar enfestasyonu calismasinda cinsel olgunluga erismis kuslarda diisiik ve
orta diizey olarak tanimladig1 akar yogunlugunun 6liimden ziyade yumurta sayisini ve kalitesini
negatif yonde etkiledigini; cinsel olgunluga erismemis kuslarda ise diisiik ve yiiksek diizey
olarak tanimladigi akar yogunlugunun kaz ve o6rdek palazlarimin sagkalim yetenegini kisa
stirede biiyiik oranda olumsuz olarak etkiledigini bildirmistir. Bu ¢alismada enfestasyona maruz
kalan palazlarda goriilen 26. giline kadar yiiksek 6liim oranm1 ve 26. giinden sonra 42. giine
yaklastik¢a akar yogunlugunun artmasina ragmen mortalitedeki diisiis Cencek (2003)’in
bulgularini destekler niteliktedir. Cox analizi sonuglarina bakildiginda KKA enfestasyon
yogunlugunun yasama giiclinii negatif yonde etkiledigi goriilmektedir. Kilpinen ve ark.
(2005)’nin tavuklar ile yaptig1 ¢alismada otopsi incelemelerinde patolojik gostergelerin anemi
ile iligkili oldugunu, kuslarin akar yogunluguna tepki olarak eritrosit tiretimlerini arttirdigini
ancak iiretimdeki bu artisin akarlarin sebep oldugu eritrosit kaybini karsilamadigini ve kuslarin
oliimiine sebep olabilecegini bildirmislerdir. Erdem ve ark. (2020)’nin Japon bildircinlari ile
yaptig1 calismada ise akar yogunlugunun hematolojik degerler ve yasama giicii iizerinde
olumsuz bir etki yarattig1 bildirilmistir.

Bu calisma sonucunda KKA’nin heniiz cinsel olgunluga erismemis Japon bildircini
palazlarinin yasama giicli lizerinde oldukca biiyiik bir etkiye sahip oldugu belirlenmistir.
Calismada 26 giinliik yasa kadar yiiksek 6liim oranina sebep olan KKA, 26. giinden sonra
konake1 sayisinin azalmasi, akar sayisinin istikrarli bir sekilde artmasi ve bunlara bagh olarak
birey basina diisen akar yogunlugundaki artisa ragmen palazlarda oldiiriicii etkisini kaybettigi
gozlenmistir. Bunun olas1 sebebi, kronik KKA enfestasyonunu tolere edebilen bireylerin
hayatta kalmasi, ayn1 zamanda yasa bagl olarak bireylerin sagkalim yeteneginin artmasidir. Ek
olarak her ne kadar birey basina akar sayisi1 artsa da palazlarin biiylimesi nedeniyle muhtemelen
cilisse basina akar yogunlugu diismektedir.

Bu anlamda, enfestasyon yogunlugunun farkli yas donemlerinde 6liim riski tizerindeki
etkisi ve donemlere gore bildircinlarin tolere edebilecegi akar yogunlugu st sinirin1 tahmini
icin yeni ¢aligmalara ihtiya¢ duyulmaktadir.
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Calismanin amaci, kekliklerden elde edilen yumurtalarin
kirlilik durumunun kulucka sonuglari, civeiv morfolojisi ve
civciv kalite ozellikleri iizerine etkilerini irdelemektir.
Calismada, toprak zeminli yer sisteminde yetistirilen bir
yash damizlik kinali keklik stirtisiinden elde edilen pes pese
iic gilinde toplanan 1279 adet kuluckalik yumurta
kullanilmistir. Yumurtalar kirlilik durumuna gore temiz
(n=417), hafif kirli (n=335), orta kirli (n=321) ve yogun
kirli (n=206) olarak 4 farkli gruba ayrilmistir. Morfoloji ve
civeiv kalite 6zellikleri i¢in her gruptan 70’er adet olmak
tizere toplam 280 adet hayvan Olglilmiistiir. Deneme
sonuclarina gore yumurta agirligi, dolliiliik orani, erken
donem embriyo 6liim orani, kontaminasyon orani, ¢ikim
zamani, civciv agirlhigi, civeiv verimi, aktivite skoru, civciv
uzunlugu, gaga uzunlugu, sirt uzunlugu, incik uzunlugu ve
incik genigligi ortalamalar1 bakimindan gruplar arasinda
fark bulunmamistir. Temiz, hafif kirli, orta kirli ve yogun
kirli gruplarinda sirasiyla ¢ikis giicli ve kulugka randiman
ortalamalar1 %81.74%, 69.81°, 68.67" ve 69.63° ve %64.85%,
53.32°, 53.73° ve 53.70° olarak bulunmustur (p<0.01).
Civcivlerin gobek skoru (0-6-12 puan iizerinden)
ortalamalari yine ayni sirayla 7.90%, 6.90%, 5.84" ve 4.64°
olarak belirlenmistir (p<0.05). Morfolojik o6zelliklerden
gaga genisligi ortalamalar1 3.85%, 3.73°, 3.72° ve 3.63° mm;
kafa uzunlugu 16.77%, 16.25°, 16.87% ve 16.29° mm; kafa
genisligi 11.90% 11.872, 11.74% ve 11.61° mm; orta parmak
uzunlugu 12.41%, 12.19°, 12.68% ve 12.10° mm olarak
hesaplanmaistir (p<0.01). Embriyo 6liimlerinden orta donem
ortalamalar1 %2.61°, 9.00%, 7.542 ve 7.932 ve ge¢ donem
ortalamalart %6.19¢, 12.36%, 13.81% ve 10.86° olarak
bulunmustur (p<0.01). Yumurtalarin kirli olmasi orta ve
ge¢ donem embriyo Oliimlerini artirarak ¢ikis giiclinii
onemli seviyede diisiirmiistiir. Bundan dolay1 temiz
yumurtalarda ¢ikis giicii ve neticesinde kulugka randimant
en yiiksek degere ulagmistir. Ayrica, Kirli yumurtalardan
¢ikan civcivlerin gébek kusurlari temiz gruba gore daha ¢ok
olmakla birlikte kirlilik seviyesi artikga gdbek skorunun
azaldig tespit edilmistir. Sonug olarak, keklik kuluckasinda
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daha ytiksek kulucka randimani ve daha iyi kalitede civciv
elde etmek i¢in miimkiin oldugunca temiz yumurta
tiretilmesi tavsiye edilmektedir.

Effect of Dirty Eggs on Hatching Results, Embryo Mortality, Chick
Morphology and Chick Quality Characteristics in Partridge

ARTICLE INFO
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The aim of the study is to examine the effects of dirty eggs
obtained from partridges on hatching results, chick
morphology and chick quality characteristics. In the study,
1279 hatching eggs collected in three consecutive days from
one old partridge flock reared in a soil floor system were
used. Eggs were divided into 4 different groups according
to their dirty status: clean (n=417), slightly dirty (n=335),
medium dirty (n=321) and heavily dirty (n=206). A total of
280 chicks, 70 from each group, were measured for
morphology and chick quality characteristics. According to
the trial results, there was no difference between the groups
in terms of egg weight, fertility rate, early embryo mortality
rate, contamination rate, hatching time, chick weight, chick
yield, activity score, chick length, beak length, back length,
shank length and shank width averages. The average
hatchability of fertile eggs and hatchability in clean, slightly
dirty, medium dirty and heavily dirty groups were found to
be 81.74%2, 69.81", 68.67° and 69.63°, and 64.85%?, 53.32",
53.73" and 53.70P, respectively (p<0.01). The average navel
score of the chicks (out of 0-6-12 points) was determined as
7.90%, 6.90%, 5.84" and 4.64°, in the same order (p<0.05).
Among the morphological characteristics, the average beak
widths are 3.85?, 3.73°, 3.72° and 3.63° mm; head length
16.77°%, 16.25°, 16.87% and 16.29° mm; head width 11.90?,
11.87%, 11.74% and 11.61° mm; middle finger length was
calculated as 12.41%, 12.19°, 12.68% and 12.10° mm
(p<0.01). Among embryo deaths, mid-term averages were
2.61°,9.00%, 7.54% and 7.93%%, and late-term averages were
6.19%, 12.36%, 13.81% and 10.86°% (p<0.01). Dirty eggs
increased mid- and late-term embryonic mortality and
significantly reduced hatchability of fertile eggs. Therefore,
hatchability of fertile eggs and consequently hatchability
reached the highest value in clean eggs. In addition, it has
been determined that chicks hatched from dirty eggs have
more navel defects than the clean group, but the navel score
decreases as the dirty level increases. As a result, it is
recommended to produce as clean eggs as possible in order
to obtain higher hatchability and better quality chicks in
partridge incubation.
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Domates posasi, domateslerin salga, ketcap, piire, domates
suyu vb. liriinlere islenmesi sirasinda aciga ¢ikan tarimsal
yan tlriindiir. Fabrikalarda yiiksek miktarda ortaya ¢ikan
domates posasi, igletmelerden uzaklastirilmasi noktasinda
ekstra bir maliyet unsuru olmakta ve yiiksek su igerigi
nedeniyle hizli sekilde bozularak ¢evre kirliligine neden
olmaktadir. Domates posasinin kurutularak kanatli hayvan
yemlerinde kullanilmasi, atik bir irlintiin degerlendirilmesi
ve katma degeri yiiksek bir tiriine doniistiiriilmesi agisindan
iyl bir segenektir. Kurutulmus domates posasinin besin
madde igerigi ile karotenoidler, fenolik ve flavonoid madde
diizeyi kanatli hayvanlarda yem hammaddesi veya yem
katk1 maddesi olarak kullanilabilecegini gdstermektedir.
Yapilan bilimsel calismalar domates posasmnin kanatli
hayvanlarda antimikrobiyal ve antioksidan etkide
bulundugu, et rengi ve yumurta sar1 rengini olumlu yonde
etkiledigini gdstermistir. Bu derlemede domates posasinin
kanath hayvanlarda kullanilma potansiyeli
degerlendirilmistir.

Potential of Dried Tomato Pomace for Use in Poultry Nutrition
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Tomato pomace is an agricultural by-product released
during the processing of tomatoes into tomato paste,
ketchup, puree, tomato juice, etc. Tomato pomace, which is
produced in high amounts in factories, is an extra cost for
the enterprises to removal and causes environmental
pollution by deteriorating rapidly due to its high water
content. Drying tomato pomace and using it in poultry feed
IS a good option for utilizing a waste product and
transforming it into a product with high added value. The
nutrient content of dried tomato pomace and the level of
carotenoids, phenolic and flavonoid substances indicate that
it can be used as feed raw material or feed additive in
poultry diets. Scientific studies have shown that tomato
pomace has antimicrobial and antioxidant effects in poultry
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and positively affects meat color and egg yolk color. In this
review, the potential of dried tomato pomace in poultry
nutrition was evaluated.
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MAKALE BiLGIiSi 0z

Arastirma Makalesi Bu c¢alisma; lilkemizin endemik hayvan irklarindan Abaza
Kecisi’'nin siit verim Ozellikleri, bazi morfolojik
karakterleri, bu ozelliklere ait tanimlayici istatistikleri ve
irkin bolgesel durumunu tespit i¢in yuritiilmiistiir. Irk, 2008
yilinda, o giinkii ismiyle Tarim ve Orman Bakanligi,
Tarimsal Arastirmalar Genel Miidiirliigi koordinatorligii

Calisma herhangi bir yayin
organina sunulmamigtir.

ve Dogu Anadolu Tarimsal Arastirma Enstitiisii

Anahtar Kelimeler yuriitiictiligliyle, Tiurkiye’nin ilk ve tek Biyosfer alan1 olan
Yerli hayvan ki Camili (Macahel) Havzasi’nda iki yetistirici elinde koruma
Abaza Kegisi altina alinmigtir. 49 basi teke alti olmak tizere, toplam 81
Morfolojik karakter bas hayvanla ¢alisilmistir. Siit yonii 6n planda olan Abaza
Siit verim dzelligi Kegisi baz1 morfolojik karakterler ve siit verim ozelligi
Laktasyon bakimindan varyasyon gostermektedir. Renkleri acik

kahverenginden kirli beyaza kadar degismektedir. Irkin
* Sorumlu Yazar yetistirildigi yorede vejetasyon genelde yil boyu yesildir

(Ocak ve Subat aylar1 miistesna). Mayis, Haziran, Temmuz,
Agustos aylarinda siit verimi sirastyla 70.95, 44.88, 62.51
ve 50.91 kg/ay, lakatsyon siiresi 188.1+14.0 giin, giinliik
ortalama siit verimi (GOSV) 1403+124.0 g, laktasyon siit
verimi (LSV) ise 262.2+21.0 kg olarak tespit edilmistir.
Calismada dogum donemi ve alt1 ay yas (mera ortas1) viicut
Olctileri alinmistir. Bu o6zellikler bakimindan cinsiyetler
arasindaki farkliliklarin istatistiksel olarak 6nemsiz oldugu
goriilmiistiir (p>0.05). Yillar bazinda yapilan gozlem ve
takipler neticesinde irkin halen en biiyiilk darbogazinin
sayisal olarak ciddi diizeyde azalmasi sonucuna varilmaistir.

syuksel@atauni.edu.tr
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Conservation and Sustainable Use of Indigenous Animal Breeds:
Determination of Milk Yield Characteristics, Some Morphological
Characters and Local Situation of the Abaza Goat
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This study was carried to determine the milk yield
characteristics, some morphological characters, descriptive
statistics of these characteristics and the regional status of
the Abaza Goat, one of the endemic animal breeds of our
country. The breed was taken under protection in 2008 by
two breeders in the Camili (Macahel) Basin, Turkey's first
and only Biosphere area, under the coordination of the
General Directorate of Agricultural Research of the
Ministry of Agriculture and Forestry, as it was known at the
time, and the Eastern Anatolia Agricultural Research
Institute. A total of 81 animals which were adult were
studied. The Abaza Goat, whose milk aspect is at the
forefront, shows variation in terms of some morphological
characters and milk yield characteristics. Their colors vary
from light brown to off-white. In the region where the breed
is grown, the vegetation is generally green throughout the
year (except for January and February). In May, June, July
and August, milk yield was 70.95, 44.88, 62.51 and 50.91
kg/month, respectively, lactation duration was 188.1+£14.0
days, average daily milk yield (GOSV) was 1403+£124.0 g,
and lactation milk yield (LSV) was 2622+ It was
determined as 21.0 kg. In the study, body measurements and
at birth and six months of age (mid-pasture) were taken. The
differences between sexes in terms of these characteristics
were found to be statistically insignificant (p>0.05). As a
result of observations and follow-ups over the years, it has
been concluded that the biggest bottleneck of the breed has
decreased significantly numerically.
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Bu c¢alismada ergin Ankara Kegisi popiilasyonunu
morfometrik 6zelliklere gore karakterize etmek ve dogrusal
viicut 6l¢iimleri kullanarak canli agirliklarini tahmin etmek
amaclanmistir. Calisma Ankara Ili Ayas, Beypazar1 ve
Giidiil Ilgelerinde bulunan Halk Elinde Ulkesel Hayvan
Islah1 Projesi’ne kayith 28 isletmede, toplam 553 (452 disi,
101 erkek) anag¢ keci iizerinde, 2023 yili Mayis ayinda
uygulanmistir. Bu amagla kecilerden FAO (2013)’nun
onerdigi morfolojik dl¢liimlerden canli agirlik (CA), gogiis
cevresi (GC), on incik cevresi (OIC), sternum yiiksekligi
(STY), cidago yiiksekligi (CY), sagr yiiksekligi (SY),
gdgiis derinligi (GD), viicut uzunlugu (VU), sagr1 uzunlugu
(SU), gogiis genisligi (GG) ve sagri genisligi (SG) Olgtileri
alimmistir. Bu 6l¢iim degerleri sirasiyla 38.8 kg, 83.7 cm,
8.4 cm, 30.8 cm, 61.3 cm, 63.2 cm, 32.6 cm, 69.9 cm, 21.3
cm, 22.1 cm ve 15.7 cm olarak bulunmustur. Bu degerler
tizerine ¢evre faktorleri olarak cinsiyet, yas (2-3, 4-6 ve 7+)
ve ilge farkliliklar incelenmistir. Cinsiyetin etkisi tiimiinde
istatistiksel olarak 6nemli (P=0.001), yasin etkisi STY hari¢
tiimiinde 6nemli (P=0.001) ve ilgenin etkisi de tiimiinde
onemli (P=0.001, STY de P=0.039) olarak belirlenmistir.
Kecilerden oOl¢iimii alman 11 o6zellik arasinda yapilan
korelasyon analizinde tiim degerler birbirleriyle pozitif ve
onemli (P=0.001) iliskide bulunmustur. Bu degerler
arasinda en yliksek korelasyon CY-SY arasinda (0.932)
belirlenirken, CA ile en yiiksek korelasyonlar (0.719-0.799)
GC, OIC, CY, SY, GD, VU ve SU arasinda belirlenmistir.
Anag kecilerde canli agirligi belirleyebilmek icin yapilan
regresyon analizinde disilerde “-62.9 +0.473GC +0.364VU
+0.184CY +0.296SY +0.55801C” (R?) formiilii, erkeklerde
“-684 +0.116GC +0.730VU +0.583CY -0.044SY
+1.680IC” (R?) formiilii elde edilmistir. Sonug olarak,
Ankara kecilerinin viicut ol¢iimleri ile ilgili tanimlayici
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bilgiler elde edilmistir. Ayrica, c¢esitli viicut Sl¢iimleri
kullanilarak hayvanlarin canli agirliklarimin  kolaylikla
tahmin edilebilecegi sonucuna varilmistir.

Identification of Some Morphological Characteristics of Angora Goats
Raised in Farmer Condition
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This study aimed to characterize the adult Angora Goat
population according to morphometric characteristics and
estimate live weights using linear body measurements. The
study was carried out in May 2023 on a total of 553 (452
female, 101 male) mature goats in 28 farms registered to the
"National Small Ruminant Genetic Improvement Project in
Farmer Condition" located in Ayas, Beypazar1 and Gudiil
Districts of Ankara Province. For this purpose, the
morphological measurements recommended by FAO
(2013) were taken from goats such as live weight (LW),
chest girth (CG), cannon bone circumference (CBC),
sternum height (STH), withers height (WH), rump height
(RH), chest depth (CD), body length (BL), rump length
(RL), chest width (GW) and rump width (RW)
measurements were taken. These measurement values were
found to be 38.8 kg, 83.7 cm, 8.4 cm, 30.8 cm, 61.3 cm,
63.2 cm, 32.6 cm, 69.9 cm, 21.3 cm, 22.1 cm and 15.7 cm,
respectively. Based on these values, gender, age (2-3, 4-6
and 7+) and district differences were examined as
environmental factors. The effect of gender was determined
to be statistically significant in all (P=0.001), the effect of
age was significant in all except STH (P=0.001), and the
effect of the district was found to be significant in all
(P=0.001, P=0.039 in STH). In the correlation analysis
conducted between 11 traits measured from goats, all values
were found to be positively and significantly (P=0.001)
related to each other. Among these values, the highest
correlation was determined between WH-RH (0.932), while
the highest correlations with LW (0.719-0.799) were
determined between CG, CBC, WH, RH, CD, BL and RL.
In the regression analysis performed to determine the live
weight of adult goats, it was obtained the formula "-62.9
+0.473CG +0.364BL +0.184WH +0.296RH +0.558CBC"
(R2= ) for females and "-68.4 +0.116CG +0.730BL
+0.583WH -0.044RH +1.68CBC" (R2= ) formula for
males. As a result, descriptive information about the body
measurements of Angora goats was obtained. Additionally,
it was concluded that the live weights of animals can be
easily estimated using various body measurements.
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Tiirkiye’nin de yer aldigi bazi bolgelerde yetistirilen
kecilerde iireme, beslenmeyle etkilesim halindeki
fotoperiyot tarafindan determine edilen mevsime bagliliga
sahiptir. Ote yandan bu tiiriin uyum yetenegi ve
dayanikliligr oldukga yiiksek olmasina ragmen sicaklik
stresine olumsuz tepkiler verebildigi de
gozlemlenmektedir. Canakkale’de Tiirk Saneen kegisi gibi
gibi 1rklar normalde ciftlesme mevsimine agustos ay1
sonlarinda baslamaktadir. Diger yandan lireme aktivitesinin
baslangici, progesteron emdirilmis intravajinal slingerlerin
kullanimin igeren hormonal protokollerin kullanimiyla da
manipiile edilebilir. Canakkale'de o6zel bir giftlikte 22
Haziran-3 Temmuz tarihleri arasinda 69 kegi (35 ilkine ve
34 birden fazla dogum yapmis) ile ESPONJAVET® (60 mg
MAP, 11 giin boyunca kalan HIPRA) yerlestirilmistir.
Stingerler c¢ikarildiktan sonra her hayvana 300 IU at
koryonik gonadotropin (PMSG, HIPRA) enjekte edilmistir.
Cikarildiktan 12 saat sonra, eseysel faaliyet gosteren disileri
tespit etmek icin arama tekesi birakilmis ve 12 saat sonra
ciftlestirilmistir. Aym1 sekilde calismanin gergeklestigi
donemde ortalama sicaklik kayitlar1 alinmistir. Calismadaki
69 disiden sadece 23'Qi kizginlik gdosterirken 46'sinin
gostermedigi tespit edilmistir. Ciftlestirilen 23 kegiden
3'liniin dondiigii kayit altina almmistir. Son 10 yilin
meteorolojik  kayitlar1  incelendiginde, Canakkale'de
temmuz ayinda sicakliklarin en az 21 ile en ¢ok 37 derece
arasinda degistigini, ancak 2023 yilinda birkag giin i¢inde
sicakligin 40 dereceye kadar ¢iktigi goriilmustiir.
Copernicus Iklim Degisikligi Servisi (C3S*) kayitlarina
gore bu Temmuz ay1, 80 yilin en yiiksek sicaklik rekoru
kaydedilmistir. Sonug¢ olarak, yiiksek sicakliklardan
kaynaklanan stres, Tiirk Saanen kecilerinin hormonlara
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tepkisini olumsuz etkiledigi ve dogal iireme mevsiminin
baslangicini geciktirmektedir.

The effect of hormonal estrus induction with intravaginal sponges for
sexual activity in goats under heat stress
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Goats in some latitudes such as Turkey present reproductive
seasonality, which is determined mainly by the photoperiod
in interaction with nutrition. On the other hand, although
this species is highly adaptable and resilient, it is observed
that it can react negatively to heat stress. In the Canakkale
region, breeds such as the Turkish Saneen breed normally
begin their sexual season at the end of August. In other hand
the onset of reproductive activity can also be manipulated
with the use of hormonal protocols that include the use of
intravaginal sponges impregnated with progestogens. In
this study, 60 mg MAP (ESPONJAVET®, HIPRA)
contained sponges were inserted intravaginally using 69
head of goats (35 primiparous and 34 multiparous) on a
private farm in Canakkale between 22 June and 3 July. The
sponges remained for 11 days, after removal each animal
was injected with 300 IU of equine chorionic gonadotropin
(PMSG, HIPRA). Twelve hours after the removal, the
females were exposed to teaser buck to detect the females
that showed sexual receptivity, and 12 hours later they were
exposed to entire males for mating. Likewise, average
temperature records were taken during the period in which
the experiment occurred. Of the 69 exposed females, only
23 showed receptivity while 46 did not. From 23 goats were
3 goats returned. The meteorological records of the last 10
years show that the temperatures in the month of July in
Canakkale range between a minimum of 21 and a maximum
of 37 degrees, however in 2023 the temperatures in reach
values of up to 40 degrees in several days. which according
to the Copernicus Climate Change Service (C3S*) registry,
this month of July has been the record for the highest
temperatures in 80 years. In conclusion, stress due to high
temperatures compromises the response of Turkish Saanen
goats to hormonal treatments and delays the onset of the
natural sexual season
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Gebelik siirecinde plasentanin fetiisiin beslenmesi ve
gelismesi lizerindeki dnemi yavrunun dogum agirligini da
etkinledigi bilinmektedir. Dogum agirligi ve yenidogan
morfolojisi hayvansal iiretimin Oonemli
parametrelerindendir. Bu ¢alismada Sakiz irki kuzularda
ana karninda maruz kaldiklari gevrenin bir gostergesi olarak
dogum sonrasinda viicut oOlgiileri alinarak ve uterus ici
cevreye ait bilgi edinebilmek, plasenta 6zellikleri ile viicut
Olciileri arasindaki iliskiyi ortaya konmasi amaclanmistir.
64 bas sakiz irki kuzu olglimlerden hareketle plasentanin
kotiledon  sayisi, kotiledon yogunlugu, plasenta
etkinligi,plasenta agirlig1 parametrelerinin kuzu morfolojisi
tizerindeki etkisi arastirilmistir. S6z konusu ¢alismanin
sonuglarinda, plasenta etkinligi ve viicut kitle indeksi
arasindaki 1liski pozitif ve istatistiksel olarak ©Snemli
bulunmustur (P=0,026). Kotiledon yogunlugu {izerinde
viicut kitle indeksi negatif yonlii ancak istatistiksel olarak
onemli gorilmistir (r=-0,33 P=0,008). Kaotiledon
yogunlugu kulak uzunluklar1 arasindaki iliski pozitif yonde
bulunmustur (Psol>0,0001 Psag=0,001).Sag ve sol kulak
arasindsaki ilski P>0,001 olarak bulunmustir. On ve arka
bacaklardaki sag, sol incik cevreleri arasinda 6nemli bir
iliski s6z konusudur. Viicut dl¢iilerininin sekillenmesinde
genetik, cevresel faktorler ve bunlar arasindaki baska
faktorler de etkili olabilir. Kotiledon yogunlugu ve plasenta
etkinliginin viicut uzunluklari arasindaki iliskiye bakilirsa
bundan sonraki ¢aligmalarda yavrunun uterus i¢i cevrede ve
bu ¢evreden hangi yonde etkilendigini belirlemek amagiyla
asimetri konusuna yogunlasilmasi konunun ve iliskilerin
daha iy1 anlasilmasina yardimci olacaktir.
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It is known that the importance of the placenta on the
nutrition and development of the fetus during pregnancy
also affects the birth weight of the offspring. Birth weight
and newborn morphology are important parameters of
animal production. In this study, it was aimed to obtain
information about the intrauterine environment by taking
body measurements of Chios breed lambs after birth, as an
indicator of the environment they were exposed to in the
placenta, and to reveal the relationship between placental
characteristics and body measurements. Based on the
measurements of 64 mastiff breed lambs, the effect of
placenta cotyledon number, cotyledon density, placenta
efficiency and placenta weight parameters on lamb
morphology was investigated. In the results of the study in
question, the relationship between placental activity and
body mass index was found to be positive and statistically
significant (P = 0.026). Body mass index on cotyledon
density was found to be negative but statistically significant
(r=-0.33 P=0.008). The relationship between cotyledon
density and ear lengths was found to be positive
(Pie>0.0001, Prignt=0.001). The relationship between the
right and left ears was found to be P>0.001. There is an
important relationship between the right and left shin
circumferences of the front and hind legs. Genetic,
environmental factors and other factors in between may also
be effective in shaping body measurements. Considering
the relationship between cotyledon density and placental
activity and body lengths, future studies focusing on
asymmetry in order to determine how the baby is affected
by the intrauterine environment and in which direction it is
affected by this environment will help to better understand
the subject and the relationships.
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Bu calismada, Tiirkiye’de 6nemli manda potansiyeline
sahip olan Tokat ilinde Manda yetistiriciligi yapilan
isletmelerin demografik yapilari, barmak tipleri ve
ozelliklerinin incelenmistir. Manda Yetistiricileri Birligi
verilerine gore Tokat ilinde 732 isletmede manda
yetistirilmektedir. Analizler i¢in, rastgele Ornekleme
yontemi ile Tokat ilinde 223 isletme segilmistir.
Aragtirmanin verileri isletmelerde yonetici konumunda olan
ciftcilerle yliz yiize yapilan anketlerden elde edilmistir.
Aragtirmada isletme basina diisen ortalama manda sayisi
5,78, isletme bagina diisen ortalama sagmal manda sayisi ise
3,25 olarak belirlendi. Arastirmada, her isletmeye diisen
ortalama manda sayist 5,78 olarak tespit edilmistir. Bu
arastirmada aile tiyelerinin ortalama sayisi ile isletmelerin
ortalama yas1 (y1l) sirasiyla 3,84 kisi ve 24,29 yil olarak
bulunmustur. Isletmelerde calisanlarin %46,25'inin ilkokul,
%21,87'sinin ortaokul, 22,50'sinin lise ve %9,37'sinin
tiniversite oldugu tespit edilmistir. Arastirmada incelenen
223 isletmeden %13,45'inin kapali-sabit baglamali ahir,
%28,25'inin kapali-serbest gezinmeli ahir ve %58,30'inin
yart agik serbest gezinmeli ahirlardan  olustugu
belirlenmistir. Sonug olarak; manda yetistirilen isletmelerin
cogunlugunun yar1 agik serbest ahirlardan olustugu ve
barinak tabanlarinin %63,23’inin toprak zemin oldugu
belirlenmistir.
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This study examined the demographic structures, shelter
types, and characteristics of buffalo breeding enterprises in
Tokat province, known for its significant buffalo potential
in Turkey. According to data from the Buffalo Breeders
Association, water buffalo are raised in 732 enterprises in
Tokat province. For analyses, 223 businesses were selected
in Tokat province by random sampling method. The data of
the research was obtained from face-to-face surveys with
farmers who are managers in the enterprises. The research
found that the average number of buffaloes per enterprise
was 5.78.. The study revealed that the average number of
family members and the average age (in years) of
businesses were 3.84 people and 24.29 years, respectively.
The study found that 46.25% of the employees in the
enterprises had primary school education, 21.87% had
secondary school education, 22.50% had high school
education, and 9.37% had university education. The
research revealed that out of the 223 enterprises examined,
13.45% had closed-fixed mooring barns, 28.25% had
closed-free-range barns, and 58.30% had semi-open free-
range barns. In conclusion; It was determined that the
majority of the buffalo breeding enterprises consisted of
semi-open free barns and 63.23% of the shelter floors were
soil.
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Keywords

This study was aimed at comparing the conformation traits of
two different dairy cattle breeds such as Holstein-Friesian
(HF) and Red-Holstein (RH) cows raised together in a private
dairy farm in Aydmn, Tirkiye. In this study, 121 heads
composed of 102 HF and 19 RH cows in different lactations
numbers (LN) were used. The type traits were determined
using Linear Type Traits (LTT) based on 9 points scoring
system and 100 points scoring system. The LTT were
composed of body composite traits such Stature (St), Chest
Width (CW), Body Depth (BD), Rump Angle (RA), Rump
Width (RW) and Body Condition Score (BCS); foot and legs
composite such as Rear Legs Set Angle (RLA), Rear Legs
Rear View (RLV), Real Legs Knee Structure (RLS) and Foot
Angle (FA); udder traits such as Fore Udder Attachment
(FUA), Rear Udder Height (RUH), Rear Udder Width
(RUW), Central Ligament (CL), Udder Depth (UD), Rear
Teat Placement (RTP), Fore Teat Length (FTL) and
Mammary Acuity (MA); and 100 points’ scoring system
based on Dairy Strength (DS, 15%), Frame (20%), Foot and
Legs (FL, 25%) and Udder (40%). The results of variance
analysis showed that no differences between breeds and LN
were found in body composite traits while, for Foot and Legs
traits, only the RLA was found significant (P<0.05) between
first and second lactations and the overall mean score was
5.64+0.91. As for udder traits, the FUA (P<0.01), RUW
(P<0.05) and UD (P<0.01) for LN were found significant and
averages were 5.014+1.02, 5.354+0.97, 7.52+1.82, respectively.
For 100 scoring system, only udder composites were found
significant (P<0.05) for LN and the mean was 83.51+1.10. As
result, even though there wasn’t any important difference
between the type traits of the breeds, it was seen that most of
the udder composite traits’ variations are important in
different lactations either for LTT scoring or the 100 scoring
system and such traits must be taken into count while
classifying dairy cows.
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Bu calismada, Aydin ilinde 6zel bir isletmede birlikte
yetistirilen Siyah-Alaca (SA) ve Kirmizi-Alaca (KA) 1rki siit
sigirlariin - dis  goriiniis  6zelliklerinin ~ karsilastirilmasi
amaclanmistir. Bu amagla farkli laktasyon sirasinda olan 102
bas SA ve 19 bag KA, toplamda da 121 bas inek
kullanilmigtir. Tip 6zelliklerinin degerlendirilmesi, 9 puanlik
sisteme (Dogrusal Tip Ozellikleri, DTO) ve 100 puanlik
sisteme gore yapilmistir. DTO olarak Viicut yapisi igin Sagr
Yiiksekligi (SY), Goglis Genisligi (GG), Beden Derinligi
(BD), Sagr1 Egimi (SE), Sagr1 Genisligi (SG) ve Viicut
Kondisyon Puani (VKP); Ayak ve Bacak 6zellikleri i¢in Arka
Bacak Acist (ABA), Arka Bacak Durusu (ABD), Arka Diz
Yapis1 (ADY) ve Tirnak Taban Yiiksekligi (TTY); Meme
ozellikleri igin ise On Meme Baglant1 Acis1 (OMBA), Arka
Meme Yiksekligi (AMY), Arka Meme Genisligi (AMG),
Meme Merkez Bagi (MMB), Meme Taban Yiiksekligi
(MTY), Arka Meme Bas1 Yerlesimi (AMBY), On Meme Bas1
Uzunlugu (OMBU) ve Meme Ariligi (MA) puanlanmustir.
Dogrusal olmayan 100 100 puanlik sisteme gore ise Stit Tipi
(ST, %15), Beden (%20), Ayak ve Bacak (AB, %25) ve
Meme (%40) o6zellikleri puanlanmistir. Varyans analizi
sonucuna gore, viicut yapr ozelliklerinde 1tk ve laktasyon
siralart arasinda 6nemli bir farklilik bulunmazken, Ayak ve
Bacak ozelliklerinde sadece genel ortalamasi 5.64+0.91 olan
ABA 06zelligi i¢in birinci ve ikinci laktasyon siralari arasinda
onemli farklilik (P<0.05) elde edilmistir. Meme yapisi
bakimindan ise laktasyon siras1 etkisi OMBA (P<0.01), AMG
(P<0.05) ve MTY (P<0.01) 6zellikleri i¢in dnemli bulunmus
ve bu Ozelliklerin genel ortalamasi sirastyla 5.01+1.02,
5.35+0.97 ve 7.52+1.82 dir. Laktasyon siras1 etkisi 100'lik
puanlama sisteminde sadece genel ortalamas: 83.51+1.10
olan meme 6zelligi i¢in 6nemli (P<0.05) bulunmustur. Sonug
olarak irklarmn tip ozellikleri arasinda onemli bir farklilik
olmamasina karsin, meme 6zelliklerinin ¢ogunda laktasyon
siralar1 arasinda 6nemli farkliliklar elde edilmistir.
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Bu ¢aligsma; yetistirici kosullari uygulanarak beslenen Dogu
Anadolu Kirmizist sigirmin kesim ve karkas ozellikleri ve
kirmizi et {retimi i¢cin katma deger potansiyelini
belirlemeye yonelik yiiriitiilmistir. Bu 1rk  Enstiti
biinyesinde ex-situ olarak bulunduruldugu gibi, bolgede
yetistirici elinde in-situ olarak da yetistirilmektedir. Ancak
son zamanlarda bazi nedenlerden dolayr ciddi diizeyde
sayisal azalma gozlemlenmektedir. Buna istinaden hem
irkin korunmasini temin etmek, hem de iiretim zincirinin bir
halkas1 haline getirebilmek i¢in yeni strateji ve uygulamalar
gerceklestirilmektedir. 17 bas Dogu Anadolu Kirmizist
tosun yetistirici kosullar1 uygulanarak 150 giin siireyle
besiye alinmis ve sonrasinda 20 aylik yasta kesime sevk
edilmislerdir. Kesim ozellikleri olarak besi basi agirligi,
kesim agilig1, sicak karkas agirligi, bas agirligi, dort ayak
agirhigl, deri agirligi, karaciger agirhigi sirasiyla 160.3,
269.0, 142.9, 10.7, 5.1, 23.0, 3.8 kg, bobrekler agirligi,
pelvis yagi agirhigi sirasiyla 631, 1412.9 g, sicak randiman
% 53.0, pH 6.1, karkas uzunlugu, but uzunlugu, but
genisligi sirasiyla 95.1, 81.3, 40.5 cm, LD kabuk yagi
kalinligr 5.2 mm, LD alan1 63.8 cm?, konformasyon 2.2,
yaglanma skoru 2.4 ve marbling skoru 2 olarak tespit
edilmistir. Yapilan literatiir gézlemlerinde Dogu Anadolu
Kirmizisinin entansif kosullardaki besisinde % 62.9
oraninda sicak randimana ulastig1 tespit edilmistir. Bu deger
ektansif kosullarda % 52.9 diizeyine ulasmistir. Benzer
sekilde LD alaninin 83.7 cm?, konformasyon skorunun ise
3.7 degerine sahip oldugu goriilmistir. Yapilan
degerlendirmelerde Dogu Anadolu Kirmizist irkinin besi
randimani ve karkas karakterleri bakimindan 6nemli bir
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potansiyele sahip oldugu ve bu potansiyelin besicilik
alaninda bir katma degerinin olabilecegi sonucuna
varilmstir.

Slaughter and Carcass Characteristics of Eastern Anatolian Red Bulls
Fed by Applaying Rearer Conditions and Added Value Potential For Red
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This study was carried out to determine the slaughter and
carcass characteristics of Eastern Anatolian Red bulls fed
by applaying rearer conditions and the added value potential
for red meat production. While this breed is kept ex-situ in
the Institute, it is also conserved in-situ by rearers in the
region. However, recently, due to some reasons, a serious
numerical decrease has been observed. Based on this, new
strategies and practices have being implemented to ensure
the conservation of the breed and to make it a link in the
production chain. 17 heads of Eastern Anatolian Red bulls
had been fattened for 150 days by applaying rearer
conditions and then sent to slaughter at the age of 20
months. Slaughter characteristics were determined as initial
weight, slaughter weight, hot carcass weight, head weight,
four legs weight, skin weight, liver weight, 160.3, 269.0,
142.9, 10.7, 5.1, 23.0, 3.8 kg respectively, kidneys weight,
pelvic fat weight 631, 1412.9 g respectively, hot dressing
53.0%, pH, 6.1, carcass length, leg length, leg width 95.1,
81.3, 40.5 cm, respectively, LD fat thickness 5.2 mm, LD
area 63.8 cm2, conformation 2.2, fatness score 2.4 and
marbling score 2. In the literature observations, it was
determined that Eastern Anatolian Red reached 62.9% hot
carcass dressing when fattened under intensive conditions.
This value reached 52.9% in extensive conditions.
Similarly, it was observed that the LD area had a value of
83.7 cm2 and the conformation score had a value of 3.7.
The evaluations concluded that the Eastern Anatolian Red
breed has a significant potential in terms of fattening
efficiency and carcass characters and that this potential may
have an added value in the field of livestock.
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Tiirkiye’de saf hatlarla etlik pili¢ ebeveyn gelistirme
calismalar1 2015 yilinda Eskisehir Gegit Kusagr Tarimsal
Arastirma Enstitiisiinde baslatilmistir. Ug ana (A1, A2, A3)
ve iki baba (B1, B2) saf hattinda biiyiitme déneminde canli
agirlik, yemden yararlanma, gogiis eti miktart gibi temel
ozellikler yoniinde bireysel seleksiyon yapilan hatlarda
yumurtlama doénemi i¢in aileler olusturulmustur.
Yumurtlama déneminde familya diizeyinde ana hatlarinda
kulugkalik yumurta verimi, baba hatlarinda ise dolliilitk
oran1 bakimindan ikinci agama seleksiyon uygulanmistir.
Dokuz generasyon boyunca saf hatlardan alinan kulugkalik
yumurtalardan elde edilen civcivler ticari bir et¢i hibrit ile
aynm kosullarda etlik pili¢ testine alinmistir (Ondokuz
Mayis Universitesi, Ziraat Fakiiltesi). Ticari kosullara
benzer ortamda gerceklestirilen test ¢alismalarinda
generasyonlar arasinda farkliliklar ortaya ¢ikmustir. ikinci
generasyon (2016) ile kiyaslandiginda, 9. generasyonda
(2023) saf hatlarin kesim yas1 (6. hafta) canli agirligr %0-
12.5, yemden yararlanma orani1 (YYO) %0.1-1.1, karkas
randiman1 %4.0-7.2 ve gdgiis eti oran1 %2.3-5.0 diizeyinde
tyilesmistir. Her generasyonda alinan verilere gore
seleksiyona yon verilmig, son generasyondan itibaren
ozellikle baba hatti erkeklerinde biiyiitme doéneminde
yemden yararlanmanin siirekli belirlenecegi bir sistem
(6miir boyu YYO) iizerinde c¢alisilmaktadir. Biiyiik
ebeveynlerden firetilen ve ozel sektorle 2018 yilindan
itibaren paylasilan ebeveyn materyalin, lilkemiz etlik pili¢
ithtiyacinin %10-15’ini karsilama potansiyeli
bulunmaktadir.
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Generational Changes in Broiler Traits of ANADOLU-T Broiler Pure

Lines
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Studies on developing broiler parents from pure lines in
Turkey were initiated in 2015 at Eskisehir Gegit Kusagi
Agricultural Research Institute. Families were formed for
the laying period in 3 dam (A1, A2, A3) and 2 sire (B1, B2)
pure lines, where individual selection was made for basic
characteristics such as body weight, feed conversion ratio
and breast meat during the growing period. During the
laying period, second stage selection was applied at the
family level in terms of hatching egg yield in the dam lines
and fertility rate in the sire lines. Chicks obtained from
hatching eggs taken from pure lines for 9 generations were
subjected to broiler testing under the identical conditions as
a commercial broiler hybrid (Ondokuz Mayis University,
Agricultural Faculty). Differences between generations
emerged in test studies carried out in environments similar
to commercial conditions. Compared to the 2" generation
(2016), the body weight by 0-12.5%, feed conversion ratio
(FCR) by 0.1-1.1%, carcass yield by 4.0-7.2% and the
breast meat ratio improved by 2.3-5.0% at slaughter age (6
weeks) of pure lines in the 9™ generation (2023). Selection
has been directed according to the data received in each
generation, and since the last generation, a system (life-time
FCR) has been worked on in which feed efficiency will be
constantly determined during the growing period,
especially in the males of sire line. The parent-stock
material produced by grand-parents and shared with the
private sector since 2018 has the potential to meet 10-15%
of our country's broiler production.
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Kanatlilarin bir paraziti olan D. gallinae 6liime varan
etkilere neden olabilmektedir. Calismada erken biiyiime
doneminde parazite maruz kalan piliglerin enfestasyonun
ortadan kalkmasi durumunda nasil bir performans
sergiledikleri arastirllmistir. Calismada Atak-S, New
Hampshire Red ve Light Sussex yumuraci tavuk genotipleri
kullanilmistir. Toplamda 168 pili¢ kullanilmig ve bunlarin
yarisi (enfeste grubu) 12 haftalik yasa kadar kanathilarin
kirmiz1 akarina maruz kalmistir. Diger yarist ise kontrol
grubunu olusturmustur. Bu pili¢lerde 21 haftalik yasa kadar
yem tiikketimi, canli agirlik ve yumurta verimi takipleri
yapilmistir. Canli agirlik, hayvan basma giinlik yem
tiketimi ve yem donilisiim orani i¢in yapilan istatistiksel
analizlerde modelde yas, parazit, genotip ve bunlarin
etkilesimleri yer almaktadir. Ilk yumurtlama yas1 ve %50
yumurta verim yasi i¢in yapilan analizlerde parazit, genotip
ve bunlarin etkilesimleri modelde yer almistir. Canli
agirlikta parazit istatistiksel olarak farka neden olmazken
genotip ve parazit*genotip etkilesiminin istatistiksel olarak
onemli oldugu goriilmistiir. Enfeste Atak-s kontrol ile
benzer canli agriliga sahipken New Hampshire Red
kontrolden onemli derecede yiiksek bir canli agirliga
sahiptir. Light Sussex genotipinde ise enfeste grubu
kontrolden diigiik bir canli agirliga sahiptir (P<0,05).
Hayvan basina giinliik yem tiiketiminde parazit, genotip ve
parazit*genotip etkilesimi Onemlidir (P<0,05). Enfeste
Atak-s ve New Hampshire Red kontrole gore daha ¢ok yem
tilketirken Light Sussex daha az yem tiiketmistir. Yem
doniisim oran1 i¢in yas, genotip ve etkilesimleri
onemliyken (P<0,05) diger etkilere ait farkliliklar
onemsizdir (P>0,05). Ilk ve %50 yumurtlama yas1 igin
parazit ve genotip etkileri Onemliyken (P<0,05)
etkilesimleri bakimindan bir fark goriilmemektedir
(P>0,05). Enfestasyon ilk yumurtlama yasinda kontrole
gore yaklasik 9 giinliik bir gecikmeye neden olmustur. %50
yumurtlama yasinda ise yaklagik 7 giinliik bir gecikmeye
neden olmustur. Genotipler bakimindan en erken Atak-s, en
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ge¢ Light Sussex yumurtlamaya baslamistir. %350
yumurtlama yasinda da bu siralama degismemektedir. Bu
calismada erken biiylime doneminde maruz kalinan D.
gallinae istilasinin ortadan kalkmasi halinde etkilerini
stirdiirdiigi ve bu etkilerin genotipler agisindan farklilik
gosterdigi tespit edilmistir.

Effects of Dermanyssus gallinae Infestation during Early Growth Period
on Late Growth Performance of Laying Hens
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D. gallinae, a parasite of poultry, can cause effects up to and
including death. This study investigated how chickens
exposed to the parasite during the early growth period
perform when the infestation is eliminated. Atak-s, New
Hampshire Red and Light Sussex laying hen genotypes
were used in the study. A total of 168 chicks were used and
half of them (infested group) were exposed to poultry red
mite up to 12 weeks of age. The other half formed the
control group. Feed intake, live weight and egg production
of these birds were monitored until 21 weeks of age. In
statistical analyses for live weight, daily feed intake per bird
and feed conversion ratio, the model included age, parasite,
genotype and their interactions. Parasite, genotype and their
interactions were included in the model for age at first
laying and age at 50% egg production. While parasite did
not cause a statistical difference in live weight, genotype
and the parasite*genotype interaction were statistically
significant. Infested Atak-s had a similar live weight to the
control, while New Hampshire Red had a significantly
higher live weight than the control. In the Light Sussex
genotype, the infested group had a lower live weight than
the control (P<0.05). Parasite, genotype and
parasite*genotype interaction were significant for daily
feed consumption per animal (P<0.05). Infested Atak-s and
New Hampshire Red consumed more feed than the control,
while Light Sussex consumed less feed. For feed
conversion ratio, age, genotype and their interactions were
significant (P<0.05), while differences for other effects
were not significant (P>0.05). While the effects of parasite
and genotype were significant (P<0.05) for first and 50%
egg laying age, no difference was observed for their
interaction (P>0.05). Infestation caused a delay of about 9
days in first egg laying age compared to the control and a
delay of about 7 days in 50% egg laying age. In terms of
genotypes, Atak-s was the earliest and Light Sussex the
latest. This order did not change at 50% egg laying age. In
this study, it was found that the effects of D. gallinae
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infestation during the early growth period continued after
the eleminated of infestation and these effects differed in
terms of genotypes.
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Bu aragtirma, yumurta yonlii yetistirilen bildircinlarda
(Coturnix coturnix japonica) iiretim fazlasi erkeklerin 35
giinliik yastan sonra 3 farkli rasyon ile besi performanslarini
sorgulamak i¢in yiiriitiilmiistiir. Bu amagla kirik misir, etlik
civciv yemi ve kirik misir-civeiv yemi (1:1) karisimi olmak
tizere 3 farkli rasyon bitirme yemi olarak kullanilmistir.
Calismada 35 giinlik yasta 270 adet erkek bildircin
kullanilmistir. Ortalama 198 g ile baslatilan bildircin besisi,
her grupta 3 tekerriir, her tekerriirde 30 adet erkek bildircin
bulunan kafes bolmelerinde yapilmistir. Denemenin 0., 5. ve
10. (35, 40 ve 45 giinliik yas) gilinlerinde bildircinlar bireysel
olarak tartilmistir. Bildircinlar 45 giinliik yasa geldiginde
her bolmeden rastgele 15 adet olmak tizere toplam 135 adet
bildircinin morfolojik 6l¢timleri yapilmistir. Kirtk musir,
civciv yemi ve kirik misir-civeiv yemi karigim gruplarinin
40 ve 45 giinliik yas canli agirliklar sirasiyla 202, 227 ve
223 g ve 201, 232 ve 229 g olarak bulunmustur. Kirik misir
grubu en diisiik besi performansina sahip olurken (p<0.01)
civeiv yemi ve kirik musir-Civeiv yemi karigim gruplari
arasindaki fark Onemsizdir (p>0.05). Karkas orani
bakimindan en yiiksek degeri (%75.2) civciv yemi grubu en
diisik degeri (%73.6) kirik musir grubu gdstermistir
(p<0.05). Gaga uzunlugu, gaga genisligi, kafa uzunlugu,
kafa genisligi, katlanir kanat uzunlugu, sirt uzunlugu,
kuyruk uzunlugu, boy uzunlugu, incik uzunlugu, incik
genisligi ve orta parmak uzunlugu bakimindan gruplar
arasinda fark bulunmamistir (p>0.05). Gogiis genisligi
bakimindan en diisiik ortalamaya (32.9 mm) kirik musir,
gdgiis uzunlugu bakimindan en yiiksek ortalamaya (67.3
mm) kirik misir-civeiv yemi karisimi grubu sahip olmustur
(p<0.01). Yemden yararlanma oran1 bakimimdan kirik misir
grubu en diisiik (9.24) ortalamaya (p<0.01), civciv yemi ve
kirtk musir-civeiv yemi gruplar1 benzer (5.80, 6.00)
ortalamaya sahip olmustur (p>0.05). Arastirma sonuglarina
gore 35 giinliik yastan sonra 5 giinliik besi siiresinin yeterli
oldugu tespit edilmistir. Japon bildircin1 besisinde yem
maliyeti ve yemden yararlanma bakimindan ytiksek protein
icerikli yemlerin kullanimina gerek olmadigi belirlenmistir.
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Carcass Traits in Male Quail Fattening
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This research was conducted to question the fattening
performance of surplus production males with 3 different
rations after the age of 35 days in egg layer typed quail
(Coturnix coturnix japonica). For this purpose, cracked
corn, broiler chick feed, and the mixture of cracked corn-
chick feed (1:1) were used as 3 different rations as finishing
feed. In the study, 270 male quail at the age of 35 days were
used. The quail feeding which was started with an average
of 198 g, was made in cage compartments with 3 repetitions
in each group and 30 male quails in each repetition. 0, 5.,
and 10. days of the experiment (35, 40, and 45 days of age),
the quails were weighed individually. When the quails
reached the age of 45 days, morphological measurements of
a total of 135 quails, including 15 randomly from each
repetition, were made. The body weights of the cracked
corn, chick feed and, cracked corn-chick feed mixture
groups at the age of 40 and 45 days were found to be 202,
227, and 223 g and 201, 232, and 229 g, respectively. While
the cracked corn group had the lowest fattening performance
(p<0.01), the difference between the chick feed and mixture
of cracked corn-chick feed groups was insignificant
(p>0.05). The highest value in terms of carcass ratio in the
chick feed (75.2%) group showed the lowest value in the
cracked corn (73.6%) group (p<0.05). There was no
difference between the groups in terms of beak length, beak
width, head length, head width, folding wing length, back
length, tail length, ornithological measurement, shank
length, shank width, and middle finger length (p>0.05). The
cracked corn group had the lowest average in terms of breast
width (32.9 mm) and the mixture of cracked corn-chick feed
mixture group had the highest average (p<0.01) in terms of
breast length (67.3 mm). In terms of feed conservation rate,
the cracked corn group (9.24) had the lowest average
(p<0.01), the chick feed and the mixture of cracked corn-
chick feed groups (5.80, 6.00) had a similar average
(p>0.05). According to the results of the research, it has
been determined that a 5-day fattening period is sufficient
after the age of 35 days. It has been determined that there is
no need to use feeds with high protein content in terms of
feed cost and feed conservation in Japanese quail fattening.
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Kanatli endiistrisi hayvansal gida saglayan onemli bir
gecim kaynagi olarak insan faaliyetlerinin vazgecilmez bir
parcasi kabul edilmektedir. Kiiresel insan niifusunun 2050
yilinda 9,6 milyara ulasacagi ve bunun yaklasik %70'inin
kentsel alanlarda yasayacagi tahmin edilmektedir. Bu
baglamda kiiresel hayvancilik sektoriiniin biiyiimesinin
devam ederek 2050 yilima kadar kanatli eti ve yumurta
talebinin sirastyla %121 ve %65 artacagi dngoriilmektedir.
Bu talebin karsilanabilmesi i¢in siirdiiriilebilir ve c¢evre
dostu hayvansal iiretim hedeflenmektedir. Kanatli sektori
yem ve hammadde iiretimi, arazi kullanim etkinligi, giibre
yonetimi ve enerji kullanimi ile bazi ¢evresel etkilere neden
olmaktadir. Kanatli iiretimi, hayvansal iretimin diger
alanlarmma gore daha c¢evre dostu olmakla birlikte sera
gazlari, 6trofikasyon ve asidifikasyon gibi ¢evresel etkileri
dikkate alinmalidir. Bu amagla siirdiiriilebilir kanatl
iiretiminin ¢evre, ekonomi ve sosyal agidan bir biitiin olarak
degerlendirilmesi gerekmektedir. Siirdiirtilebilir bir kanatl
tretimi; uygun besleme stratejileri, genetik ve 1slah
calismalari ile saglanabilmektedir. Giibreden besin atilimini
ve emisyonlar1 azaltmak amaciyla sindirim sisteminin
diizenlenmesi, besin madde sindirilebilirliginin artirilmasi,
ham protein diizeyinin diisiiriilmesi, ham seliiloz ilavesi,
yem katki maddeleri kullanim1 ve teknolojik islemler gibi
besleme stratejileri uygulanmaktadir. Yem igeriklerinin
cevresel etkilerinin azaltilmasi i¢in ise karma yemlerin
Yasam Dongiisii Degerlendirmesi (LCA) kullanilarak
hazirlanmasi, alternatif protein kaynaklari ile hidroponik ve
benzer tarim modellerinin kullanilmasi Onerilmektedir.
Sonug olarak kanatli hayvanlarin beslemesinde performans
ve sagliktan 6diin vermeden uygun, pratik ve ekonomik
besleme stratejileri ile daha c¢evre dostu iiretim
yapilabilmektedir.

Bu bildiride, kanatli endiistrisinden kaynaklanan c¢evresel
etkilerin azaltilmasi igin Onerilen siirdiiriilebilir besleme
stratejileri incelenecektir.
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The poultry industry is considered an indispensable part of
human activities as an important source of income
providing animal-derived food. It is estimated that the
global human population could reach 9.6 billion in 2050, of
which approximately 70% will live in urban areas. In this
context, it is projected that the growth of the global
livestock sector is expected to continue and the demand for
poultry meat and eggs could increased by 121% and 65%,
respectively. In order to meet this demand, sustainable and
environmentally friendly animal production is targeted. The
poultry sector causes some environmental impacts through
feed and raw material production, land use efficiency,
fertilizer management and energy use. Although poultry
production is more environmentally friendly than other
areas of animal production, its environmental effects such
as greenhouse gases, eutrophication and acidification
should be taken into attention. For this purpose, sustainable
poultry production should be evaluated as a whole in terms
of environment, economy and social aspects. A sustainable
poultry production; this could be achieved through
appropriate feeding strategies, genetics and breeding
studies. In order to reduce nutrient excretion and emissions
from manure, feeding strategies such as regulating the
digestive system, increasing nutrient digestibility, reducing
the crude protein level, adding crude fiber, using feed
additives, and technological processes are implemented. In
order to reduce the environmental impacts of feed
ingredients, it is recommended to prepare diets using Life
Cycle Assessment (LCA) and use alternative protein
sources and hydroponic and similar agricultural models. As
a result, more environmentally friendly production could be
achieved with appropriate, practical and economical
feeding strategies without compromising performance and
health in poultry nutrition. In this paper, sustainable feeding
strategies will be examined recommended to reduce
environmental impacts resulting from the poultry industry.
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Erkek etlik ebeveyn (Ross 308) yetistirme donemi 6.
haftasinda canli agirlik degerlerine gore olusturulan biiyiik,
standart ve kiiclik bolmelerinde 100’er (toplam 300) adet
horoz belirlenmistir. Yetistirme doneminin 18. haftasinda
biiylik bolmesinden biiyiik standart (BS) ve biiyiik biiyiik
(BB), standart bolmesinde standart standart (SS) ve kiiciik
bolmesinde kiigiik kiiclik (KK) ve kiiciik standart (KS)
toplam 50 adet erkek iiretim donemine se¢ilmistir. Calisma
bu erkekler ile orta agirhiktaki disilerin 3 farkli yas
doneminde (24-Geng, 35-Orta ve 48-Yash) suni
tohumlanmas1 sonucunda elde edilen yumurtalarin kulucka
performansini test etmek amaciyla yiiriitiilmiistiir. Bu yas
donemlerinde sirastyla 1300, 1450 ve 1100 adet olmak
lizere toplam 3850 adet yumurta kulugkaya yiiklenmistir.
Toplam 10 haftalik semen hacimleri Olgiildiigiinde BB
grubu 0.68 ml ile en yliksek degere ulasirken diger gruplarin
semen hacimleri 0.50-0.56 ml arasinda benzer bulunmustur.
Dolliiliik oranlari bakimidan SS grubu genel ortalamada
en yiiksek degere (%93.33) sahip olurken en diisiik
ortalama (%88.60) BS grubunda hesaplanmistir (p<0.05).
Cikis giicii ve kulugka randimani bakimindan gruplar
arasinda fark tespit edilmemistir (p>0.05). Genel
ortalamaya gore en yiiksek erken donem 6liim oran1 BB
grubunda olurken en disik oran KK grubunda
gerceklesmistir (p<0.05). Orta donem embriyo Olim
oranlarinin genel ortalamasi agisindan gruplar arasinda fark
onemli degildir (p>0.05). Ge¢ donem embriyo Olim
oranlarina bakildiginda ilk denemede en yiiksek oran KK
grubunda ve en diisiik oran BB grubunda hesaplanmistir
(p<0.05). Genel ortalamaya baktigimizda ayni egilim
sayisal fark olarak siirmiistiir. Sonu¢ olarak, daha agir
horozlarin daha yiiksek semen verimine sahip oldugu
belirlenmistir. Tiim biiyiitme doneminde standart agirliga
sahip SS grubunda daha yiiksek dollilik orani
hesaplanmistir. Erken donem embriyo 6liimiinde KK grubu
avantaj saglarken, genel itibariye embriyo Oliimleri, ¢ikis
giici ve kulugka randimani bakimindan horoz agirlik
farklarinin etkisi tespit edilmemistir.
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In the 6th week of the rearing period of the male broiler
parent (Ross 308), 100 roosters (300 in total) were
determined in heavy, standard and light pens, which were
created according to body weight values. In the 18th week
of the rearing period, a total of 50 males of heavy standard
(HS) and heavy heavy (HH) from the heavy pen, standard
standard (SS) from the standard pen, and light light (LL)
and light standard (LS) from the light pen were selected for
the production period. The study was conducted to test the
hatching performance of eggs obtained as a result of
artificial insemination of these males and medium-weight
females at 3 different age periods (24-Young, 35-Middle
and 48-0ld). In these age periods, a total of 3850 eggs,
1300, 1450 and 1100, respectively, were incubated. When
the total 10-week semen volumes were measured, the HH
group reached the highest value with 0.68 ml, while the
semen volumes of the other groups were found to be similar
between 0.50-0.56 ml. In terms of fertility rates, the SS
group had the highest overall average value (93.33%), while
the lowest average (88.60%) was calculated in the HS group
(p<0.05). No difference was detected between the groups in
terms of hatchability and hatchability of fertile eggs
(p>0.05). According to the general average, the highest
early mortality rate was in the HH group, while the lowest
rate was in the LL group (p<0.05). There was no significant
difference between the groups in terms of the overall
average of mid-term embryo mortality rates (p>0.05).
When we look at the late embryo mortality rates, the highest
rate was calculated in the LL group and the lowest rate was
calculated in the HH group in the first incubation (p<0.05).
When we look at the general average, the same trend
continued in terms of numerical difference. In conclusion,
it was determined that heavier roosters had higher semen
productivity. A higher fertility rate was calculated in the SS
group with standard weight throughout the entire growing
period. While the LL group provides an advantage in early
embryo death, the effect of rooster weight differences in
terms of embryo mortalities, hatchability of fertile eggs and
hatchability was not detected in general.
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Yapilan bu calismada, Akkaraman irki kuzularda Tonik
Hareketsizlik (TH) testi uygulanarak kuzularin aktiflik
pasiflik durumunun belirlenmesi ve bu durumun canli
agirliklar ile iligkilendirilmesi amaglanmistir. Calismada
kuzular 7. giin (123 bas) ve 30. giin (114 bas) yaslarda
olmak tizere iki kez TH Testine tabi tutulmuslardir. Bu
testte kuzular kisitlannmis Ozel bir alana sirtiisti
yerlestirilerek serbest birakilmis ve 60 saniye (1 dk)
stiresince gozlemlenmislerdir. Testte hareketlilik gosteren
kuzular aktif ‘1°, hareketlilik gdstermeyenler pasif ‘0’
olarak kodlanmistir. Caligmada tek dogum oran1 %46.25 ve
ikiz dogum oranm1 %53.75 olarak belirlenmistir. Kuzularin
dogum agirhiklarnt 5.11+£0.56 kg, 15. giin agirliklarn
9.23+0.17 kg ve 30. giin agirliklart 13.24+0.26 kg olarak
saptanmistir. Caligsma sonucunda 7. giin testinde kuzularin
%62.6’s1 aktif %37.4’1 pasif olarak belirlenirken 30. giin
testinde  %59.6’s1 aktif ve % 40.4’0 pasif olarak tespit
edilmistir. Calisma sonucunda; 7. giin TH ile dogum agirligi
ve cinsiyet arasinda pozitif yonde diisiik, dogum tipi
arasinda negatif yonde diisiik korelasyon tespit edilmistir.
Ayrica 30. giin TH ile 7. giin TH arasinda negatif yonde, 30.
giin TH ile dogum agirligi, 15. giin agirhigi ve 30. giin
agirhg degiskenleri ise pozitif yonde diisiik korelasyon
gostermiglerdir. 7. giin ve 30. giin TH testinde kuzularin
aktif pasiflik durumu ile cinsiyet (disi-erkek) ve dogum tipi
(tekiz-coguz) arasindaki iligki istatistiki olarak 6nemli
olmamistir. Yiiksek lisans tez ¢aligmasi olarak ytiriitiilen ve
Erciyes Universitesi BAP komisyonu tarafindan (FYL-
2020-9782) desteklenen c¢aligmada; TH testi uygulanan
Akkaraman 1rki  kuzularda aktif-pasiflik bakimindan
bireysel davranis farkliliklar: ve bu farkliliklar ile kuzularin
canl agirlik gelisimi arasindaki iliski ortaya konulmustur.
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Investigation of the Relationship Between Tonic Immobility and Live

Weights in Lambs
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In this study, it was aimed to determine the activity and
inactivity status of the lambs by applying the Tonic
Immobility (TI) test on Akkaraman breed lambs and to
correlate this situation with live weights. In the study, lambs
were subjected to the TI test on the 7th day (123 heads) and
30th day (114 heads) of age. In this test, lambs were placed
on their backs in a special restricted area, released and
observed for 60 seconds (1 min). Lambs that showed
mobility in the test were coded as active '1', and those that
were not mobile were coded as passive '0'. In the study, the
single birth rate was determined as 46.25% and the twin
birth rate was 53.75%. The birth weight of the lambs was
5.114+0.56 kg, the 15th day weight was 9.23+0.17 kg, and
the 30th day weight was 13.24+0.26 kg. In the study, it was
determined that 62.6% of the lambs were active and 37.4%
were passive in the 7th day TI test, and 59.6% were active
and 40.4% were passive in the 30th day T test. In the results
of study; a low positive correlation was detected between
7th day TI with birth weight and gender, and a low negative
correlation was detected between birth type. In addition,
there was a low negative correlation between 30th day TI
and 7th day TI, and a low positive correlation between 30th
day TI and birth weight, 15th day weight and 30th day
weight variables. In the 7th day and 30th day TI test, the
relationship between the active-passive status of the lambs
and gender (female-male) and birth type (single-multiple)
was not statistically significant. In the study conducted as a
master's thesis study and supported by Erciyes University
BAP commission (FYL-2020-9782); Individual behavioral
differences in terms of active-passivity in Akkaraman breed
lambs subjected to the TI test and the relationship between
these differences and the live weight development of the
lambs were revealed.
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Bu arastirmada, Evcil Hayvan Genetik Kaynaklarinin
Yerinde Korunmasi ve Siirdiiriilebilir Kullanilmasi Projesi
kapsamindaki Mahalli Kegilerinden elde edilen iist ve alt
liflerin baz1 fiziksel 6zelliklerini belirlemek, boylece tekstil
sanayisinde kullanilabilirligini ortaya koymak
amaclanmistir. Calismanin hayvan materyalini, Diyarbakir
ilindeki yetistirici stirlilerinde bulunan ¢ebig, 1, 2 ve 3
dogum yapmis disi kegiler olusturmustur. Her bir ke¢inin
omuz, but ve kaburga bolgesinden alinan iist ve alt lif
orneklerinde incelik, tek lif dogal uzunlugu, elastikiyet,
mukavemet ve randiman 6zellikleri incelenmistir. Mahalli
Kecilerinin iist lif 6rneklerinde ortalama incelik 67.81 p, tek
lif dogal wuzunlugu 18.52 cm, elastikiyet 9%27.12,
mukavemet 17.25 cN/tex ve randiman %93.05 olarak
belirlenmistir. Alt 1if 6rneklerinde ise ortalama incelik
16.14 p, elastikiyet %17.58, mukavemet 9.09 cN/tex ve
randiman %88.73 olarak bulunmustur. Ust ve alt lif
ozellikleri arasindaki korelasyonlar incelendiginde, iist lif
orneklerinde en yiiksek korelasyon incelik ve mukavemet
(0.692, p<0.001) arasinda, en diisiik korelasyon ise tek lif
dogal wuzunlugu ile randiman (0.041) arasinda
belirlenmistir. Alt lif 6rneklerinde en yiiksek ve en diisiik
korelasyonlar ise sirasiyla elastikiyet ve mukavemet (0.481,
p<0.001), incelik ve elastikiyet (0.176) arasinda
belirlenmistir. Sonug olarak, Mahalli Kegilerinden elde
edilen iist kaba liflerin, keg¢i kilindan firetilen iriinlerin
tretiminde, ince alt liflerin ise tekstil sanayiinde
kullanilabilecegi soylenebilir.
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The study aimed to determine some physical properties of
the coarse and down fibers obtained from Mahalli Goats in
the Project of Protection and Sustainable Use of Animal
Genetic Resources, and thus to reveal their usability in the
textile industry. The animal material of the study consisted
of does, 1, 2, and 3 parity goats found in breeders' herds in
Diyarbakir province. Fineness, single fiber natural length,
elongation rate, breaking strength, and clean washing yield
properties were examined in the coarse and down fiber
samples taken from the shoulder, leg, and rib regions of
each goat. Average fineness, single fiber natural length,
elongation rate, breaking strength, and clean washing yield
in the coarse fibers of Mahalli Goats were determined as
67.81 p, 18.52 cm, 27.12%, 17.25 g/den, and 93.05%,
respectively. In down fiber samples, average fineness,
elongation rate, breaking strength, and clean washing yield
were determined as 16.14 p, 17.58%, 9.09 cN/tex, and
88.73%, respectively. When the correlations between the
coarse and down fiber properties were examined, the
highest correlation in the coarse fibers was determined
between fineness and breaking strength (0.692, p<0.001),
and the lowest correlation was determined between single
fiber natural length and clean washing yield (0.041). The
highest and lowest correlations in down fibers samples were
determined between elongation rate and breaking strength
(0.481, p<0.001), fineness, and elongation rate (0.176),
respectively. As a result, it can be said that the coarse fibers
obtained from Mahalli Goats can be used in the production
of goat hair products, and the fine down fibers can be used
in the textile industry.
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Bu c¢alisma, bildircin rasyonlarina karides isleme atigi
ilavesinin biiylime iizerine olan etkilerinin incelenmesi
amaciyla yiriitilmiistiir. Taze olarak yerel bir firmadan
temin edilen karides isleme atiklar1 iki kisma ayrilarak ilk
kisim laktik asit bakteri+enzim inokulanti (Sil-All, Alltech
UK) iceren katki maddesi 1x10° kob/g diizeyinde ilave
edilerek 45 giin siire ile fermantasyona tabi tutulmustur.
Ikinci kisim karides isleme atig1 ise fermente edilmeden
kurutularak, 5 mm elek ¢apina sahip degirmende 6giitiilmiis
ve kullanima hazir hale getirilmistir. Calismanin hayvan
materyalini 2 haftalik yastaki 135 Japon bildircini palazi
olusturmustur. Bildircinlar enerji ve protein bakimindan
benzer ii¢ ayri rasyonla 7 hafta siiresince beslenmislerdir.
Buna gore kontrol grubu herhangi bir ilavenin yapilmadigi
rasyonla beslenirken (KON, n=45), ikinci grup %15
oraninda fermente edilmemis karides isleme atig1 ilave
edilen rasyonla KAR, n=45), tigiincii grup %15 oraninda
fermente edilmis karides isleme atig1 ilave edilen (FKAR,
n=45) rasyonla ad libitum kosullarda beslenmistir.
Bildircinlarin yem tiiketimleri ve canli agirlik takipleri
haftalik olarak gerceklestirilmistir. Disi bildircinlarin
yumurtlamaya baglamalarin1 takiben 5 giin boyunca
toplanan yumurtalar kalite 6zellikleri i¢in analiz edilmistir.
Calismada, bildircinlarin canli agirhik (CA) degisimleri
tizerine grup x hafta interaksiyonu onemli diizeyde etkili
(P=0.0457) olmus, 7 haftalik yasta KON grubu KAR ve
FKAR gruplarindan 6nemli diizeyde daha diisiik canl
agirhiga sahip olmustur. Yem tiiketimi {izerine grup x hafta
interaksiyonu 6nemli diizeyde etkili (P=0.0027) olmus,
KAR grubu diger iki gruptan 6nemli diizeyde daha yiiksek
yem tiiketimine sahip olmustur. Besleme uygulamalari
yumurta kalite 6zelliklerinden ak uzunlugu (P=0.0344) ve
ak indeksi (P=0.0156) fizerine etkili olmustur. Sonug
olarak, bildircin rasyonlarina %15 oraninda fermente
olmayan karides isleme atig1 ilavesinin yemden yararlanma
oranini diisiirdiigii belirlenmistir. Bilylimekte olan bildircin
rasyonlarina %15 oraninda laktik asit bakteri-enzim
inokulant1 ile fermente edilmis karides isleme ati1
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ilavesinin biiyiime {izerine herhangi bir olumsuz etkisinin
olmadig1 belirlenmistir.

Effects of Adding Shrimp Processing Waste to the Diet On The
Performance of Japanese Quail
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This study was conducted to evaluate the effects of adding
shrimp processing waste to quail diets on the growth of the
quail. Shrimp processing waste, freshly supplied from a
local company, was divided into two parts, and the first part
was fermented for 45 days by adding an additive containing
lactic acid bacteria + enzyme inoculant (Sil-All, Alltech
UK) at a level of 1x105 cfu/g. The second part of the shrimp
processing waste was dried without fermentation, ground in
a mill with a sieve diameter of 5 mm and made ready for
use. The animal material of the study consisted of 135
Japanese quail chicks aged 2 weeks. Quails were fed with
three different rations similar in terms of energy and protein
during 7 week period. Accordingly, while the control group
was fed a ration without any addition (KON, n=45), the
second group was fed a ration with 15% unfermented
shrimp processing waste added, KAR, n=45), the third
group was fed a ration with 15% fermented shrimp
processing waste added. (FKAR, n=45) were fed with ration
under ad libitum conditions. Feed consumption and live
weight of quails were monitored weekly. Eggs collected 5
days after female quails started laying eggs were analyzed
for quality characteristics. In the study, group The group x
week interaction had a significant effect on feed
consumption (P = 0.0027), with the KAR group having
significantly higher feed consumption than the other two
groups. Feeding practices affected egg quality
characteristics, aloumen length (P=0.0344), and albumen
index (P=0.0156). As a result, it was determined that the
addition of 15% non-fermentable shrimp processing waste
to quail rations reduced the feed conversion rate. It was
determined that the addition of 15% lactic acid bacteria-
enzyme inoculant-fermented shrimp processing waste to
growing quail rations did not have any negative effects on
growth.
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Bombus terrestris arilarmin farkli igerige sahip polenleri
tilketim egilimlerini belirlemeyi amaglayan ¢alisma Van
Yiiziincii Y1l Universitesi Aricihk Arastirma Merkez
Midiirliigii'nde 1s1 ve nem  kontrolli  ortamda
ylritilmistir. Protein, yag ve seker icerikleri belirlenen
hashas ve aycicegi poleni kullanilan ¢aligmada, polenlerin
50 brix seker surubu ile yogrulmus formlarinin yani sira
perga (ar1 ekmegi) yapilmis halleri de denemeye dahil
edilmistir. Bu amagla her birinde 10 mikro koloni yer alan
ve hashas surup (HS), aycicegi surup (AS), hashas perga
(HP) ve aycicegi perga seklinde adlandirilan polenlerle
beslenen toplam 5 grupta (HS/HP, AS/AP, HS/AS, HP/AP
ve HS/HP/AS/AP) Dbesin tiketim  belirlenmistir.
Arastirmadan elde edilen verilere uygulanan Duncan Coklu
Karsilasgtirma Testi sonucunda kolonilerin HS ‘u
digerlerinden daha fazla tiikettigi ortaya ¢ikmistir (p<0.01).
Buna gore B. terrestris arilar diisiik protein icerigine sahip
aycicegi poleninden ziyade (%19.52) yiiksek protein
icerigine sahip hashas poleninin (%22.99) surup ilaveli
halini tercih etmektedir.

Pollen Preference in Bumblebees
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The study, which aimed to determine the consumption
tendencies of Bombus terrestris bees to pollen with different
content, was carried out in Van Yiiziincii Y1l University
Beekeeping Research And Application Center in a
temperature and humidity controlled environment. Poppy
and sunflower pollen, whose protein, fat and sugar contents
were determined, were used in the study. The food groups
consisted of 50 brix sugar syrup added and bee bread forms
of pollen. The protein, fat and sugar contents of the pollen
groups were determined before the research. Groups of 10
micro-colonies each were formed in the experiment. Pollen
tendency was determined in the following groups: poppy
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* Corresponding Author syrup/ poppy perga (group 1); sunflower syrup/ sunflower
perga (group 2), poppy syrup/ sunflower syrup (group 3),
poppy perga/ sunflower perga (group 4) and poppy syrup/
sunflower syrup/ poppy perga/ sunflower perga/ sunflower
perga. As a result of the Duncan Multiple Comparison Test
applied to the data obtained from the research, it was
revealed that the colonies consumed poppy syrup more than
the others (p<0.01). According to this, Bombus terrestris
prefer poppy pollen with high protein content (22.99%)
with the addition of syrup rather than sunflower pollen with
low protein content (19.52%).
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Hayvancilik  sektorti,  tUretkenligi, verimliligi  ve
siirdiiriilebilirligi artirmaya ¢alisirken yiiksek kaliteli
hayvansal tiriinlere yonelik artan taleplerle kars1 karsiyadir.
Umut verici bir yenilik olan kapsiilleme teknolojisi, bu
zorluklarin istesinden gelmek icin potansiyel bir ¢oziim
olarak ortaya cikmistir. Kapsiilleme, aktif maddelerin
koruyucu bir matris igine alinmasini igerir ve biyoaktif
bilesiklerin kontrolli ve hedefli salinimin1 saglar.
Hayvancilik sektoriinde kapsiilleme, hayvansal (iiriin
kalitesini optimize etme, hayvan sagligini iyilestirme ve
cevresel etkileri en aza indirme potansiyeline sahiptir.
Onceki  calismalar,  kapsiillenmis  besinlerin  ve
probiyotiklerin hayvanciligin biiylimesi, bagisiklik ve yem
verimliligi tizerindeki faydalarini ortaya ¢gikarmisti. Ancak
ticari hayvancilik iiretiminde bu teknolojinin tam
potansiyelini ve pratik uygulamasini anlama konusunda
bilimsel bir bosluk bulunmaktadir. Bu makale, hayvancilik
riinlerinin 1iyilestirilmesi i¢in kapsiilleme teknolojisinin
potansiyelini  ve endistrinin giivenli, besleyici ve
stirdiiriilebilir hayvan bazli iriinlere yonelik kiiresel
talepleri karsilama ¢abalarmi destekleyici bilgileri ortaya
koymay1 amaglamaktadir.

Effect of Using Encapsulation Technology in Animal Nutrition on
Performance and Product Quality

ARTICLE INFO

ABSTRACT

Review

The livestock industry faces increasing demands for high-
quality animal products while striving to enhance
productivity, efficiency, and sustainability. Encapsulation
technology, a promising innovation, has emerged as a
potential  solution to address these challenges.
Encapsulation involves enclosing active substances within
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a protective matrix, offering controlled and targeted release
of bioactive compounds. In the livestock sector,
encapsulation holds the potential to optimize livestock
product quality, improve animal health, and minimize
environmental impacts. Previous studies have demonstrated
the benefits of encapsulated nutrients and probiotics on
livestock growth, immunity, and feed efficiency. However,
a scientific gap exists in understanding the full potential and
practical implementation of this technology in commercial
livestock production. This article reviews how
encapsulation technology can improve livestock products
by supporting the industry's goal to meet global demand for
safe, nutritious, and sustainable animal-based products.
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MikroRNA'lar (miRNA'lar), gen ifadesinin  Onemli
diizenleyicileri olarak kabul edilmekte olup, hiicresel
diizeydeki biyolojik ve patolojik stireglerle
iligkilendirilmektedirler. Hayvan saghgi ve 1slah1 igin
biyobelirteg potansiyeline sahip olduklarindan, miRNA'lar
hayvan  genetiginde  Onemli  bir arastirma  alani
olusturmaktadirlar. Mevcut c¢alismada, Staphylococcus
aureus'un uyarilmasiyla miRNA'larin ifadesini analiz etmek
icin koyun meme epitel hiicrelerinde bir kontrol ve
indiiklenmis hiicre modeli olusturuldu. Illumina kiiciik RNA
tiim genom dizi analizi protokolii kullanilarak, ortalama olarak
her bir 6rnek i¢in 7.75 milyon tek uglu okuma firetildi ve
toplamda 46.54 milyon okuma elde edildi. Standartlastiriimig
bir biyoinformatik analiz, veri temizleme, filtreleme, miRNA
niceligi ve gen ifade analizi asamalarini icermekte olup,
miRbase veritabani referans olarak kullanildi. Sonuglar, 63
miRNA'nin farkli ifade gosterdigini, bunlardan 33'liniin up
regiile oldugunu ve 30'unun ise kontrol grubuna goére down
regiile oldugunu ortaya koymaktadir. Ozellikle, miR-106b ve
miR-30a-5p'nin, enfeksiyon sirasinda bagisiklik tepkisi ve
hiicre 6liim siirecleri ile iligskili 6nemli farkli ifade gosterdigi
gorlilmiistiir. Bu calisma, O6zellikle koyun miRNA'larinin
baglaminda, koyun miRNA veritabaninin genisletilmesine
katki saglamakta ve hayvan i1slah1 ve hastalik ydnetimi
konularinda  ileri  calismalarda  aday =~ miRNA'lan
tanimlamaktadir.
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Expression Profiling of Sheep microRNAome From Mammary Epithelial
Cells in Response to Staphylococcus aureus Stimulation in vitro
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MicroRNAs (miRNAS) are key regulators of gene expression,
associated with intracellular biological and pathological
processes. MiRNAs are a crucial area of focus in animal
genetics due to their biomarker potential for health and welfare
of livestock. In current study, a control vs treated model was
constructed in the ovine mammary epithelial cells to analyze
the miRNAs by the stimulation of Staphylococcus aureus.
High throughput Illumina whole genome small RNA protocol,
generated on average 7.75 million single-end reads per sample,
yielding a total of 46.54 million reads. A standardized
bioinformatic analysis comprise of cleaning, filtering, miRNA
quantification and differential expression were carried out
using miRbase database as a ovine miRNAs reference. Results
revealed that 63 miRNAs were differentially expressed, 33 up-
regulated while 30 down-regulated as compared to control.
miR-106b and miR-30a-5p show significant differential
expression, involved in immune response and cell death
process during the infection, respectively. This study
contribute in expanding the miRNAs database, particularly
sheep miRNAs, identifies candidate miRNAs for further
studies in livestock breeding and disease managements.
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Staphylococcus aureus ile in vitro Indiiklenmis Koyun Meme Epitel
Hiicrelerinde RNA-Seq Transkriptom Analizi
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Tiim genom transkriptom analizi, patojenlere kars1 konake1
savunma tepkileri ile iliskilendirilen gen ifade desenlerini
tanimlamada kritik bir rol oynamaktadir. Konakg¢1 savunma
mekanizmalari, koyun meme bezi i¢inde yer alan meme
epitel hiicrelerinin proaktif yanitlarina giiclii bir sekilde
baghdir. Hayvan sagligit ve refahit i¢in bu savunma
mekanizmasinin  onemine ragmen, koyun meme epitel
hiicrelerinin patojenlere karsi direnci ve patojenez hakkinda
sinirli bilgi bulunmaktadir. Bu nedenle, mevcut ¢alisma,
RNA-Seq teknolojisini kullanarak in vitro olarak
Staphylococcus aureus ile uyarilan koyun meme epitel
hiicrelerinin gen ifade profillerini incelemeyi amaglamistir.
Biyoinformatik analiz, stimiile edilen grup ile kontrol grubu
arasinda 2'si up regiile edilmis ve 173'ti down regiile edilmis
olmak iizere toplamda 175 farkli ifade edilen geni (DEG)
ortaya koymustur. Gen ontoloji agiklamasi ve KEGG yolak
analizi, bu DEG'lerin, protein sentezi i¢in temel olan
ribozomal fonksiyonlarla birlikte, patojenlerin ilk hedefi
olan bu ribozomlara ve bagisiklik  yanitinin
diizensizliklerine, enfeksiyonlara, fagositoza ve epitel
hiicrelerinin bakteri istilasina dahil oldugunu gdésterdi. Bu
bulgular, koyun meme epitel hiicrelerinin Staphylococcus
aureus uyarimina nasil yanit verdigini anlama agisindan
onemli bir katki saglamakta ve ozellikle meme bezinin
bagisiklik savunma mekanizmalari hakkinda daha fazla
arastirma temelini olusturmaktadir.
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RNA-Seq Transcriptome Analysis of Sheep Mammary Epithelial Cells
with Staphylococcus aureus in vitro
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Whole genome transcriptome analysis plays a critical role
in identifying gene expression patterns associated with host
defense responses against pathogens. Host defense
mechanisms are strongly dependent on proactive responses
of mammary epithelial cells located within the sheep
mammary gland. Despite the importance of this defense
mechanism for animal health and welfare, limited
information is available on the pathogenesis and resistance
of sheep mammary epithelial cells to pathogens. Therefore,
the current study aimed to examine the gene expression
profiles of sheep mammary epithelial cells stimulated with
Staphylococcus aureus in vitro using RNA-Seq technology.
Bioinformatic analysis revealed a total of 175 differentially
expressed genes (DEGS), of which 2 were upregulated and
173 were downregulated between the stimulated group and
the control group. Gene ontology annotation and KEGG
pathway analysis showed that these DEGs were involved in
ribosomal functions essential for protein synthesis, with
these ribosomes being the first target of pathogens and
dysregulation of the immune response, infections,
phagocytosis, and bacterial invasion of epithelial cells.
These findings make an important contribution to
understanding how sheep mammary epithelial cells respond
to Staphylococcus aureus stimulation and lay the
foundation for further research on the immune defense
mechanisms of the mammary gland in particular.
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MAKALE BiLGiSi 0z

Arastirma Makalesi Bu ¢aligmanin amaci, Kastamonu ilinde yetistirilen 24416
bas siit¢ii sigir irklarindan Simental, Siyah Alaca, Esmer ve
bu irklarin melezlerinin buzagilama araligi (BA) iizerine
baz1 faktorlerin etkilerini regresyon agaci analizi ile
belirlemektir. Calismada birinci laktasyonda bulunan
15153 bas Simental, 4235 bas Simental Melezi, 3297 bas
Siyah Alaca, 173 bas Siyah Alaca melezi, 1216 bag Esmer
ve 342 bas Esmer melezi ineklerin kayitlar: kullanilmigtir.
BA iizerine irk, buzagilama yili, buzagilama mevsimi,

Anahtar Kelimeler

Simental servis periyodu ve ilkine buzagilama yaslarmin etkileri
Siyah Alaca incelenmistir. Verilerin analizinde CHAID algoritmasi
Esmer kullanilmistir. Yapilan regresyon agaci analizi sonucunda
Buzagilama araligi BA {izerine en onemli faktoriin servis periyodu olarak

belirlenmis ve 10 alt gruba boliiniistiir. 52 gilin ve daha az
* Sorumlu Yazar stireye sahip servis periyodu grubunda onemli faktor

buzagilama yili olarak goézlemlenmistir. Servis periyodu
stiresi 108 ile 182 giin olan sigirlarda 3 alt grup olustu ve
burada irklarin etkisi onemli bulundu. Servis periyodu
stiresi 127 ile 151 giin aras1 olan grupta Siyah Alaca
sigirlar1 ortalama 412 giin BA gosterdi. Servis periyodu
stiresi 224’ten daha fazla olan grupta buzagilama mevsimi
etkiliydi ve sonbahar-kis sezonunda dogum yapanlarin BA
ortalamasi (526) yaz ve ilkbahar’da (531) dogum yapanlara
gore daha diisiiktii. En diisik BA stiresi (318 giin) 52
giinden daha az servis periyodu siiresine sahip, 2019
yilindan sonra dogum yapan, ilkine buzagilama yas1 762
giinden daha az olan sigirlarda goriilmiistiir. Modelin
aciklama giicli %96 idi. Elde edilen bulgulara gore BA
tizerine incelenen Gzelliklerin hepsinin de etkisi dnemli
bulundu.

ertugrul.kul@ahievran.edu.tr
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Examination of Factors Affecting Calving Interval in Some Dairy Cattle
Breeds Using Regression Tree Analysis

ARTICLE INFO ABSTRACT

Research Article The aim of this study is to determine the effects of some
factors on the calving interval (CI) of 24416 dairy cattle
breeds, including Simental, Holstein, Brown Swiss, and
their crosses, raised in Kastamonu province using
regression tree analysis. The records of 15153 Simental,
4235 Simental crossbred, 3297 Holstein, 173 Holstein
Keywords crossbred, 1216 Brown Swiss, and 342 Brown Swiss

crossbred cows in their first lactation were used in the

Simmental study. The effects of breed, calving year, calving season,
Holstein service period, and age at first calving on CI were
Brown Swiss

examined. The CHAID algorithm was used for data
analysis. As a result of the regression tree analysis, the most
important factor on Cl was determined to be the service
period and was divided into 10 subgroups. In the group with
ertugrul.kul@ahievran.edu.tr a service period of 52 days or less, the calving year was
found to be the significant factor. In cattle with a service
period ranging from 108 to 182 days, three subgroups were
formed, and the effect of breeds was found to be significant.
In the group with a service period ranging from 127 to 151
days, Holstein cows had an average CI of 412 days. In the
group with a service period exceeding 224 days, the calving
season was influential, and those calving in the fall-winter
season had a lower CI (526) compared to those calving in
the summer and spring (531). The lowest CI (318 days) was
observed in cattle with a service period of less than 52 days,
calving after 2019, and age at first calving of less than 762
days. The explanatory power of the model was 96%.
According to the findings obtained, all the examined
characteristics had a significant impact on CI.

Calving interval

* Corresponding Author
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Kiiciikbas hayvan yetistiriciligi, hayvansal iiretim
kollarinda 6nemli bir rol oynamaktadir ve genellikle
kiigiikk aile isletmeleri seklinde yiiriitiilmektedir.
Kiiciikbas hayvan yetistiriciliginde ne yazik ki 1slah
yapilmasina uygun bir ortam bulunmamaktadir. Ciinkii
erkekler siirekli siirii i¢cinde bulundugundan babay1
belirlemekte  sikintilar  yasanmaktadir.  Sonradan
yapilacak analizler ise ekonomik olarak ek yiik
getirmektedir. Diger yontem ise yapay tohumlama gibi
biyoteknolojik yontemlere basvurulmasidir. Ancak,
yapay tohumlama uygulamasinin kiigiikbaglarda
kullaniminin ¢ok yaygmn olmamasi ve bu yoOntemin
uygulanmasinin maliyetli olmas1 isletmelerin karsilastig
onemli bir zorluktur. Bu nedenle hayvan 1slahi agisindan
onemli olan baba hattinin belirlenebilmesi i¢in alternatif
yontemlere bagvurulmaktadir. Kiiciik aile isletmeleri bu
zorluklari asmak  ve islah  programlarinin
sirdiiriilebilmesi i¢in elde asim yontemleri ve grup usulii
asim benimsenmektedir. Bahsedilen bu yontemler suni
tohumlama yerine segilen erkek hayvanin bireysel olarak
disi hayvanlarla ¢iftlestirilmesini igerir, bu da belirli bir
baba hattinin olusturulmasim1 saglamaktadir.  Bu
calismada ise, Tahirova koyunlarinda elde asim yontemi
kullanarak disi ve erkek hayvan arasinda iliski kurma
zamanindan, ilk asimin gerceklesmesine kadar gecen
siire ve bu siireye etki eden faktorlerin belirlenmesi
amaclanmistir. Calisma yaglar1 1-6 arasinda degisen 65
bas koyunun dort farkli ko¢ (1-3 yas) ile
ciftlestirilmesine dair gézlemler kullanilarak yapilmistir.
Elde edilen bulgulara gore koyunun yasi arttikga siire
kisalirken bu istatistiksel olarak 6nemli degildir. Erkegin
yas1  istatistiksel  olarak  O6nemli  bir etkiye
sahiptir(P=0,013). Asim gerceklesene kadar erkegin
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disinin iizerine atlama frekansi da erkegin yas1 arttikca
artmaktadir (P=0,0033).

Duration of between Meeting to First Copulation Time and Effective
Factors Hand Mating Used Tahirova Sheep

ARTICLE INFO
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Research Article
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Hand mating
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Small ruminant breeding plays an important role in
animal production branches and is generally carried out
as small family farms. Unfortunately, there is no suitable
environment for breeding small ruminants. Because
males are always in the herd, there are difficulties in
determining the sire. Subsequent analyzes bring
additional economic burden. The other method is to use
biotechnological methods such as artificial insemination.
However, the fact that the use of artificial insemination
in small ruminant is not very common and the
implementation of this method is costly is an important
difficulty faced by farms. It was also expensive and not
reliable as very few animals become pregnant. Al also
leaves adhesion problems in female. For this reason,
alternative methods are used to determine the paternal
line, which is important for animal breeding. In order to
overcome these difficulties and maintain breeding
programs, small family farms adopt hand breeding
methods and group breeding. These methods involve
mating the selected male animal individually with
female animals instead of artificial insemination, which
ensures the creation of a specific paternal line. In this
study, it was aimed to determine the time from the time
of establishing a relationship between the male and
female animals using the hand breeding method in
Tahirova sheep until the first mating and the factors
affecting this period. The study was conducted using
observations of the mating of 65 sheep aged between 1-
6 years with four different rams (1-3 years old).
According to the findings, while the time of first
copulation decreases as the age of the female increases,
this is not statistically significant. The age of the male
has a statistically significant effect (P = 0.013). The
frequency of the male mounting on the female until
mating occurs also increases as the age of the male
increases (P=0.0033).
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Yetistirici Kosullarinda Aktif Karbon Sunumunun Oglaklarda Performans
Uzerine Etkileri
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MAKALE BiLGIiSi 0z

Arastirma Makalesi Bu calismada, hayvan materyali olarak Ezine Pazarkoy
koylinde aktif olarak iiretime devam etmekte olan bir
isletmede yetistirilen benzer yaslardaki 6’s1 tek disi, 9’u tek
erkek, 7’si ikiz disi, 6’s1 1kiz erkek, 7’si disi erkek ikizlerden
olusan toplam 35 bas Tiirk Saanen irki oglaktan haftalik
olarak toplanan digki 6rnekleri ve canli agirlik verileri ile
Anahtar Kelimeler calisilmistir. Tiirk Saanen oglaklar {izerinde yapilan bu
calismada adlibitum aktif karbon tiiketiminin oglaklarin
A - canli agirlik kazanim performanslari tizerinde 6nemli bir
Tiirk Saanen Kegisi fark olmadig1 goriilmiistiir. Ancak ookist sagiminda aktif
Ishal' karbn tiiketen grubun istatistisel olarak énemli bir farklilik
Ookist Sagmi (P=0,01) gosterdigi kaydedilmistir. Bu c¢alismanin
yetistirici kosullarinda yapildigr goéz Oniine alindiginda
yetistirici kosullarinda homojen bir barmak ortaminin
gulsentugha0@gmail.com saglanmasinin zorlugu gozlenmistir. Ayni1 zamanda aktif
komiirin ad libitum sekilde sunulmasinda aktif komiiriin
havadaki nemi tutmasindan dolayr sunulan komdiiriin
kiitlesinde artis gozlenmistir. Ad libitum sekilde ilk
sunumda oglaklarin tiiketim miktarlarinin ayni diizeyde
olmadig1 bazilarinin merak edip istahla tiikettigi bazilarinin
1se ilgi gostermedigi gozlenmistir.

Aktif karbon olarak kémur

* Sorumlu Yazar

Effects of Activated Carbon Presence on Performance in Kids under
Breeding Conditions

ARTICLE INFO ABSTRACT

Research Article In this study, which was carried out to determine the effects
of activated carbon (activated charcoal) use on the growth
performance and oocyst output of Turkish Saanen kids, 6
single females and 9 of them of similar ages were used as
animal material, raised in an active production facility in
Ezine Pazarkdy village. Fecal samples and body weight
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data collected weekly from a total of 35 Turkish Saanen
breed kids, consisting of single male, 7 twin females, 6 twin
males, and 7 female and male twins, were studied. In this
study conducted on Turkish Saanen kids, it was observed
that ad libitum activated carbon consumption did not have
a significant difference on the live weight gain performance
of kids. However, it was noted that the group consuming
active carbon showed a statistically significant difference (P
= 0.01) in oocyst output. Considering that this study was
conducted under field conditions, it was observed that it was
difficult to provide a homogeneous shelter environment
under field conditions. At the same time, when activated
charcoal was presented ad libitum, an increase in the mass
of the presented charcoal was observed due to the activated
charcoal retaining moisture in the air. It was observed that
in the first presentation ad libitum, the consumption
amounts of the kids were not at the same level, some were
curious and consumed them with appetite, while others did
not show interest.
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The purpose of this study was to evaluate the addition of
pectin obtained from sugar beet pulp (SBP) to dairy cow
diets and measure effects on chemical composition, in-vitro
gas production, dry matter digestibility and methane
production. Recently, valorization of some by product from
different material is novel topic. Sugar industry has create
huge amount of by product as SBP and it can be produced
different valuable materials including cellulose, dietary
fiber, carboxylmethyl cellulose (CMC), and pectin. As a
result of feeding roughage to animals, a significant amount
of greenhouse gases are produced. This study was carried
out to determine whether the products obtained from the
separation of sugar beet pulp into different products affect
gas production and digestibility. In this experiment
treatment groups as follows: 1) Control (C, dairy cow diet,
no addition of pectin), 2) Addition of pectin to dairy cattle
diet 0.5% (0.5P) and 3) Addition of pectin to dairy cattle
diet 1% (1P) ratio. The crude protein, crude oil and acid
detergent fiber (ADF) values determined in the dry matter
were significantly higher in the control group than the other
groups, and the neutral detergent fiber (NDF) and crude ash
values in the pectin 1% added group were significantly
higher than the other groups (P<0.05). Addition of pectin to
dairy cattle diets did not significantly effect on in vitro gas
production at 6th 12th and 24th hours, methane production
at 24 h and digestibility of dry matter. In conclusion, the
addition of pectin to dairy cattle diet did not have a positive
effect, except that it increased the NDF ratio compared to
the control group.
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Yogurt is a product made by fermentation of the milk of
various animals. In addition to providing important
nutrients, yogurt has probiotics that facilitate the activities
of the digestive system and increase immunity. There are
studies to increase yoghurt consumption in the society. In
this study, some properties of rosehip marmalade added
buffalo yoghurts quality traits were investigated. Buffalo
milk provided from Buffalo Breeding Association in
Kayseri and pasteurized at 95°C for 30 min in the milk
boiling container. After milk cooled until 42-44 °C milk
samples were mixed with commercial yoghurt starter
culture. Milks were fermented for 4 hours until pH reach
4.6. Then yoghurts transferred to cooled room for 12 h, then
yoghurts were stirred and experimental yogurts produced.
The treatments as follows: Control (pure buffalo milk
yogurt, no addition) and addition of rosehip marmalade 5,
10 and 15% to buffalo yogurts, and each treatment was 4
replicates. Marmalades were produces 15% sugar and
boiled 15 min. The physicochemical measurement of
yogurts samples were done 1 and 7 days. The dry matter and
total solid of yogurt increased by addition of rosehip
marmalades (P<0.01). Crude protein, fat and ash content
and pH values of rosehip added yogurts were lower than
control but titrable acidity higher than control yogurt
(P<0.01). There was no difference among the groups in
terms of syneresis. Lightness (L*) of yoghurt in control
group was higher than rosehip added groups, however,
redness (a*) and yellowness (b*) of rosehip added buffalo
yogurts were higher than control group (P<0.01). Viscosity
values of rosehip added yogurts were higher than that of
control group (P<0.01). In conclusion, rosehip addition to
buffalo yogurt may change physicochemical properties and
contribute a novel yogurt type production.
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Bu ¢alisma, kuru c¢ayir otuna farkli seviyelerde (0,100,200
ve 400 ppm) karanfil yagi (Syzgium aromaticum) ilavesinin
in vitro gaz (IG) ve metan iiretimi ile yem degeri,
sindirilebilirlik ve bazi rumen parametreleri iizerine
etkisinin belirlenmesi amaciyla yiiriitiilmiistiir. Arastirmada,
ticari bir firmadan temin edilen karanfil yagi (K'Y) (Syzgium
aromaticum) kuru c¢ayir otuna 0,100,200 ve 400 ppm
diizeylerinde ilave edilerek KO, K1, K2 ve K3 seklinde
deneme gruplari olusturulmustur. Kuru c¢ayir otunun
kimyasal bilesimi 3 tekerriir olarak Weende analiz
yonetime gore belirlenmistir. Kuru cayir otuna degisik
seviyelerde KY ilavesinin etkilerinin belirlenmesinde in
vitro gaz iiretim (IGU) teknigi kullanilmistir. Gruplara ait
24 saatlik IG ve metan iiretimi, metabolik enerji (ME), net
enerji laktasyon (NEL), organik madde sindirimi (OMS),
gercek sindirilebilir kuru madde (GSKM), gergek sindirim
derecesi (GSD), taksimat faktorii (TF), mikrobiyal protein
tiretimi (MPU), mikrobiyal partikiil sentezleme etkinligi
(MPSE), ile rumen pH’s1, toplam ugucu yag asidi (TUYA)
ve amonyak azotu (NH3-N) belirlenmistir. Arastirma
sonucunda elde edilen veriler SPSS paket programi
kullanilarak varyans analizine tabi tutulmustur. Karanfil
yagi seviyelerinin etkisi polinomiyal analizle belirlenmistir.
Kuru ¢ayir otuna 100, 200, 400 ppm diizeylerinde karanfil
yag1 ilavesinin 24 saatlik IG ve metan iiretimi ile
tahminlenen performans parametreleri (ME, NE., OMS)
tizerine etkisinde onemli farkliliklar tespit
edilmistir(p<0,01). IGU ile OMS degerleri bakimindan KO,
K1 ve K2 gruplar1 benzer olup, K3 grubundan elde edilen
degerlerden daha yiiksek bulunmustur (P<0.05). Yapilan
polinomiyal analizde metan {retimi linear olarak
etkilenirken diger (ME, NE_., OMS) parametrelerde
quadratik etki goriilmiistiir. En yiiksek gaz ve metan iiretimi
K1 grubunda (30,44 ve 5,19 ml), en diisiik gaz ve metan
tretimi K3  grubunda (2436 ve 3,86 ml)
saptanmistir(P<0.05). Deneme gruplar1 arasinda GSKM ve
GSD degerleri bakimindan farkliliklar 6nemli bulunmusg
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(P<0.05) ve polinomiyal analiz sonucuna gore
ortalamalarin linear olarak azaldig1 goriilmiustiir. Kuru ¢ayir
otuna farkli seviyelerde karanfil yagi ilavesinin diger
parametreleri etkilemedigi tespit edilmistir. /n vitro gaz ve
metan Uretimi ile tahminlenen performans ve sindirim
parametreleri birlikte degerlendirildiginde kuru ¢ayir otuna
100 ppm seviyesinde karanfil yagi ilavesinin daha
tatminkar sonu¢ verdigi goriilmiistiir. Ancak in Vivo
calismalarda bu sonucun desteklenmesi gerektigi kanaatine
varilmstir.

The Effects of Clove Essential Oil Addition at Different Levels into Dry
Meadow Grass on In Vitro Gas and Methane Production and Feed Value

ARTICLE INFO
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* Corresponding Author
yelizburcuu@gmail.com

This study was carried out to determine the effect of clove
oil (Syzgium aromaticum) addition at different levels
(0,100,200 and 400 ppm) to dry meadow grass on in vitro
gas (IG) and methane production, feed value, digestibility
and some rumen parameters.In the present research,
experimental groups (KO,K1, K2 and K3, respectively) were
formed by adding clove oil(Syzgium aromaticum) obtained
from a commercial company to dry meadow grass at the
rates of 0, 100, 200 and 400 ppm. The chemical composition
of dry meadow grass was determined according to the
Weende analysis method in 3 replications. In vitro gas
production(IGP) technique was used to determine the
effects of adding different levels of clove oil addition to dry
meadow grass. In the experiment, the 24 hour IG and
methane production and performance parameters(
Metabolic energy(ME), net energy lactation (NEL), organic
matter digestion (OMD), in vitro digestion (true digestible
dry matter (TDDM), true digestion grade (TDG),
partitioning factor (PF), microbial protein production
(MPP), microbial particle synthesis efficiency (MPSE) and
some rumen parameters (pH,total volatile fatty acid
(TVFA), NH3-N) of groups were determined. The data
obtained from the experiment were subjected to variance
analysis using the SPSS package program. Effect of clove
oil level had been determined by polynomial analysis.The
clove oil supplementation at different levels (0O,
100,200,400 ppm) to dry meadow grass had significant
effect on performance parameters (ME,NEL,OMS)
estimated by 24-hour IG and methane production (P<0.01).
While the KO,K1 and K2 groups were similar in terms of
IGP and OMS values, the values obtaine from the K3 group
were found to be lower. In the polynomial analysis,
methane production was linearly affected, while quadratic
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effect was observed in other (ME,NEL,OMS) parameters.
The highest gas and methane production was determined in
the K1 group (30,44 and 5,19 ml), while the lowest gas and
methane production was found in the K3 group (24,36 and
3,86 ml). The differences among the experimental groups in
terms of in vitro digestion parameters, GSKM and GSD
were determined as significant (P<0.05). According to the
result of the polynomial analysis, it was determined that the
GSKM and GSD values decreased linearly. But the addition
of clove oil at different levels to dry meadow grass did not
affect other parameters.When in vitro gas and methane
production, estimated the performance and digestion
parameters evalauted together, it has been seen that
supplementary clove oil at level 100 ppm into dry meadow
grass gives more satisfactory result. Howewer, it was
concluded that this result should be supported by in vivo
studies.
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Sigir yetistiriciliginde boynuzlarla ilgili sorunlar1 ortadan
kaldirmak i¢in genellikle ¢ift¢iler arasinda boynuz koreltme
islemi yaygin olarak yapilmaktadir. Boynuz koreltme
islemlerinin hayvanlara verdigi aci ve sikinti hayvan
refahin1 olumsuz etkilemesinin yaninda yara bdlgesinin
enfekte olma ve hayvan biiylimesini tehlikeye atma
potansiyelinden dolayr endigelere yol agmaktadir.
Sigirlarda  boynuzsuzluk o6zelligini  kodlayan genler
arastirilmis ve farkli fenotiplerle iligskili DNA dizileri
belirlenmistir. Molekiiler calismalarla sigir 1. kromozom
tizerinde (BTAl)'de boynuzsuzluk (Polled) fenotipi ile
iligkili dort DNA dizisi varyanti tanimlanmistir: Celtic
Polled (Polc), Friesian Polled (Polg), Mongolian Polled
(Polm) ve Guarani Polled (Polg). Bilinen tiim Polled
varyantlar1 baskindir ve tek bir Polled alleli tasiyan sigir
genotipi, Scurs lokuslarindaki genotiplerine bagli olarak
Polled veya Scurs olmaktadir. Friesian Polled (PolF)
varyanti, ilk olarak Holstein-Friesian sigirlarinda
tanimlanmistir. Bu calismada Eskisehir’de Yetistirilen
Siyah Alaca Sigirlarinda Boynuzsuzluk (PolF) varyasyonu
aragtirilmistir. Sigirlardan alinan kan 6rneklerinden DNA
izolasyonundan sonra ilgili primerler ile ¢ogaltilan PCR
irtinleri agaroz jel elektoforezde goriintiilenerek dizi analizi
yontemi arastirilmistir. Boynuzsuzluk (Polg) varyasyonu
Eskisehir’de  Yetistirilen Siyah Alaca sigirlarinda
bulunmadig tespit edilmistir.
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Eskisehir

ARTICLE INFO

ABSTRACT

Research Article

This study was supported by a
grant from Scientific
Research Projects of
Eskisehir Osmangazi
University (Project No:FYL-
2023-2821; Project
coordinator: Dr M. Kaya).
This work was performed by
Erkan Giilay in partial
fulfillment of his master’s
degree in Agricultural
Biotechnology at Eskisehir
Osmangazi University,
Turkey.

Keywords

Polled

DNA sequence analysis
Holstein Cattle

Polr variation

* Corresponding Author
muhammetkaya@ogu.edu.tr

Horn blunting is commonly done among farmers to
eliminate problems related to horns in cattle breeding. The
pain and distress caused to animals by dehorning
procedures not only negatively impacts animal welfare, but
also raises concerns due to the potential for the wound area
to become infected and compromise animal growth. Genes
encoding the polled trait in cattle have been investigated,
and DNA sequences related to different phenotypes have
been determined. Molecular studies have identified four
DNA sequence variants on bovine chromosome 1 (BTA1)
associated with the polled phenotype: Celtic Polled (Polc),
Friesian Polled (Polr), Mongolian Polled (Polm), and
Guarani Polled (Polg). All known Polled variants are
dominant, and cattle genotypes carrying a single Polled
allele are either Polled or Scurs, depending on their
genotype at the Scurs locus. The Friesian Polled (Polr)
variant was first identified in Holstein-Friesian cattle. This
study investigated Polled (Polr) variation in Holstein
Friesian Cattle Raised in Eskisehir. After DNA isolation
from blood samples taken from cattle, PCR products
amplified with the relevant primers were visualized in
agarose gel electrophoresis and the sequence analysis
method was investigated. It has been determined that the
polled (PolF) variation is not found in Holstein Friesian
cattle raised in Eskisehir.
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Bu calismada, rehabilitasyon merkezleri ve hayvanat
bahcelerinde yasayan hayvanlar hakkinda, kamuoyunda
hayvan refah1 ve hayvan davranislar1 ile ilgili soru
isaretlerini gidermek amaciyla, rehabilitasyon
merkezindeki bozayilarda (Ursus arctos) ziyaretgi
yogunlugunun ve beslenme zamaninin etolojik 6zellikleri
tizerindeki etkileri incelenmistir. Calismanin hayvan
materyalini 3 yasinda disi “Silva”, 1 yasinda disi “Yalaka”,
1 yasinda erkek “Diva” ve 1 yasinda erkek “Kido” isimli
bozayilar olusturmus, ziyaret¢i yogunlugu fazla ve az olan
ticer giin belirlenerek, giinliik 4 saatlik dogrudan gézlem ve
zaman Orneklemesi yontemiyle (5 dk. aralikli) davranislar
degerlendirilmistir. Yem tiiketimi, yatma ve obje kullanimi1
disilerde, kafes bolgesinde bulunma ve havuza girme
davranig1 erkeklerde biraz daha fazla gozlenmisttir. Oyun
ve havuza girme davraniglari beslenme sonrasi periyotta,
yatma ve lokomasyon davranislari beslenme Oncesi
periyotta sik gézlemlenmis, beslenme periyodunda rekabet
ve yemi alip uzaklagma bireyler arasi istatistiksel olarak
onemli bulunmustur (P<0,05). Gezinme ve iki ayak lstiinde
dikilme davranislar ziyaretci yogunlugunun az, oturma ve
padok icinde amacgsiz dolasma (pacing) davranislarinin
ziyaret¢i yogunlugunun fazla oldugu giinlerde fazla oldugu,
ziyaretci ile iletisimin ayilar arasinda istatistiksel olarak
o6nemli bulunmustur (P<0,05). Sonug olarak havuz ve kafes
i¢ci zenginlestirme- obje kullanimi ziyaretcilere karsi
tolerans1 arttirmada olumlu etki olusturdugu, stereotipik
davraniglarin ziyaret¢i yogunlugundan istatistiksel olarak
etkilenmedigi, beslenme zamanimin oyun davranislart
tizerinde 6nemli oldugu tespit edilmistir.
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In this research endeavor, we embarked on an ethological
examination of the impacts of visitor density and feeding
time on the behavior of grizzly bears (Ursus arctos) situated
within a rehabilitation center. The primary aim of this
investigation was to shed light on inquiries pertaining to the
well-being and behavioral patterns of animals residing
within rehabilitation centers and zoological facilities,
particularly in the context of public engagement. The study
cohort comprised four grizzly bears, namely a 3-year-old
female named Silva, a 1-year-old female designated as
Yalaka, a 1-year-old male identified as Diva, and another 1-
year-old male denoted as Kido. To facilitate our
observations, we selected three distinct days characterized
by varying levels of visitor density, encompassing both high
and low-density scenarios. Our data collection entailed
daily 4-hour periods of direct observation employing the
time sampling method, which consisted of assessing
behaviors at 5-minute intervals. Upon conducting statistical
analyses, we ascertained that gender significantly
influenced certain behavioral patterns. In the case of female
grizzlies, behaviors such as feed consumption, lying down,
and the utilization of objects exhibited statistically
significant differences (P<0.05). Conversely, among male
grizzlies, statistically significant differences were observed
in cage zone presence and pool entry behavior (P<0.05).
Notably, post-feeding intervals were marked by a higher
incidence of playful and swimming behaviors, while pre-
feeding periods were characterized by an elevated
occurrence of lying down and locomotion behaviors
(P<0.05). During the actual feeding period, competition and
the removal of a decoy were found to be statistically
significant among individual bears (P<0.05). Additionally,
navigation and the act of standing on two legs displayed
statistically significant variations between individual bears.
In situations characterized by low visitor density, behaviors
such as sitting and pacing were more prevalent, while on
days with high visitor density, interactions and
communication with visitors emerged as statistically
significant (P<0.05). Moreover, deceleration and pacing
behaviors demonstrated statistical significance on days
marked by high visitor density. In summation, the findings
of this investigation suggest that the utilization of the pool
and in-cage enrichment objects positively contributed to the
bears' tolerance of visitors. Intriguingly, stereotypical
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behaviors appeared to be unaffected by variations in visitor
density, underscoring the salience of feeding time as a
pivotal factor influencing playful behaviors among the
grizzly bears.
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Bu calismada, farkli emisme siirelerinin ana yavru bagi
tizerinde uzun siireli etkilerinin belirlenmistir. Bu amacla, 4
haftalik (1. Grup), 8 haftalik (2. Grup) ve 12 haftalik (3.
Grup) emisme siirelerine sahip Tahirova koyunu ve
yavrulart siitten kesim sonrasi analar1 ile bir araya
getirilmemis, yavrular 11 aylik yasa geldiklerinde ana-
yavrular bir araya getirilerek kisa sosyal izolasyon testi
uygulanmistir. Calismada, analar ve yavrular birlikte
izolasyon odasina alinarak dogrudan gozlem ve 5 dakikalik
periyotlarda gozlenlenmistir. 30 saniyelik araliklarla zaman
ornekleme yontemi ile etkilesimler gézlenmistir. Calismada
anayi takip, anaya temas sikligi, yukar1 bakma ve dénme
davraniglart 1. Grupta, geri yiirlime davranist 2. Grupta,
koklasma davranist 3. Grupta diger gruplara gore
istatistiksel olarak onemli bulunmustur (P<0,05). Ana-
yavru toplam temas siireleri kronometre ile Ol¢lilmiis,
yuksekten diistige gore sirasiyla 3.Grup, 1.Grup ve 2.Grupta
gbzlenmis, tim gruplar arasi fark istatistik olarak onemli
bulunmustur (P<0,05). Ana ve yavrularin yasa gore
davraniglar1 sosyal izolasyon sirasinda degerlendirildiginde
meleme, eleminasyon ve hareketsiz kalma davranislari
analarda, yavrulara oranla daha fazla gozlenmesine ragmen,
aralarindaki fark istatistiksel olarak énemsiz (P>0,05), geri
yuriime davranigi ise Onemli bulunmustur (P<0,05).
Yavrularda partneri takip, temas sayisi, kosma, yukari
bakma ve donme davranigslarinda analara oranla fazla
gbzlenmis istatistiksel olarak fark onemli bulunmustur
(P<0,05). Sonug¢ olarak kisa emisme siiresine sahip
toklularin kisa siireli izolasyon testinde daha fazla stres
davranislar sergiledikleri ve analariyla daha fazla temas
siklig1 gostermisglerdir.
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In this study, the long-term effects of different suckling
durations on the dams-offspring bond were determined. For
this purpose, Tahirova ewes with suckling periods of 4
weeks (Group 1), 8 weeks (Group 2) and 12 weeks (Group
3) were not brought together with their dams after weaning,
and when the offspring reached the age of 11 months, dams-
offspring groups were brought together and a temporary
social isolation test was applied. In the study, dams and
offspring were placed together in an isolation chamber and
observed in both direct observation and 5 min intervals. At
30-sec intervals, interactions were observed by time
sampling method. In the study, following the dams,
frequency of contact with the dams, looking up and turning
around behaviours were found statistically significant in the
1st group, walking to back backwards behaviour in the 2nd
group and sniffing behaviour in the 3rd group compared to
the other groups (P<0.05). Total contact time of mother-
offspring was observed in Group 3, Group 1 and Group 2
from high to low, respectively and the difference between
all groups was found to be statistically significant (P<0.05).
When the behaviours of dams and offspring according to
age were evaluated during social isolation, although
bleating, elemination and immobility behaviours were
observed more in dams than in offspring, the difference
between them was statistically insignificant (P>0.05), while
walking to back behavior was found to be significant
(P<0.05). Following the partner, number of contacts,
running, looking up and turning around behaviours were
observed more in the offspring compared to the dams and
the difference was found to be statistically significant
(P<0.05). As a result, the hoggets with short suckling time
exhibited more stress behaviours in the temporary social
isolation test and showed a higher frequency of contact with
their dams.
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Gida atiklarinin ortaya ¢ikan miktarmin giderek artmasi ve
yeterince degerlendirilememesi hem c¢evresel hem de
ekonomik olarak biiyiik zararlara yol agmaktadir. Yemek
atiklar1 ise bu atiklar igerisinde biiyiik bir pay olusturmakta
ve Uretiminden itibaren her asamada olusmaktadir. Bu
calismada amag¢ yemekhaneden elde edilen atigin yem olma
potansiyelinin degerlendirilmesidir. Bu amacla iiniversite
Ogrenci yemekhanesinden artan yemekler toplanmustir.
Elde edilen iiriinler; tavuk sote, kiyma sote, makarna, eriste
pilavi ve kuru fasulyedir. Elde edilen atikta yabanci
maddeler toplandiktan sonra kurutulmustur. Kurutulan
orneklerde kimyasal analizler ve in vitro gaz iiretimi
analizleri yapilmistir. Sonu¢ olarak elde edilen gida
atiklarinda ham protein iceriklerinin kuru maddede %10-58
arasinda degistigi belirlenmistir. Ham yag icerikleri ise
kuru maddede %5-34 arasinda degismis, ham kiil orani kuru
maddede %1-4 tespit edilmistir. Gaz iretimi 15-52
ml/200mg KM, metan iretimi ise %5-9 olarak tespit
edilmistir. In vitro kuru madde sindirilebilirligi ise %26-70
arasinda bulunmustur. Sonug¢ olarak, yemekhaneden elde
edilen yemek atiklarinda besin madde igeriklerinin yem
olarak degerlendirilebilecegi, ancak elde edilecek iirtinlerin
besin madde igeriklerinin degiskenlik gosterebilecegi goz
Oniine alinmalidir.

Determination of Feed Value and In Vitro Gas Production of Some

Cafeteria Wastes

ARTICLE INFO
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The increase in the amount of food waste produced and its
inability to evaluate it adequately; It causes great damage
both environmentally and economically. Food waste, on the
other hand, constitutes a large share of these wastes, and is
formed at every stage from its production. The aim of this
study is to determine the current situation of the cafeteria
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wastes and to evaluate the potential of the waste obtained as
fodder. For this purpose, leftover meals were collected from
the university student cafeteria. Obtained products; sauteed
chicken, sautéed ground beef, pasta, noodle pilaf and dry
beans. After the foreign materials were collected in the
obtained waste, it was dried. Chemical analyzes and in vitro
gas production analyzes were performed on the dried
samples. As a result, it was determined that the crude
protein contents of the food wastes obtained varied between
10-58% in dry matter. Crude oil contents varied between 5-
34% in dry matter, and crude ash content was determined
as 1-4% in dry matter. Gas production was determined as
15-52 ml/200mg DM, and methane production was
determined as 5-9%. In vitro dry matter digestibility was
found to be between 26-70%. As a result, it should be taken
into consideration that the nutritional content of food waste
obtained from the cafeteria can be used as feed, but the
nutritional content of the products obtained may vary.
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Bu c¢aligmada, Tiirkiye’nin Kastamonu ilinde yetistirilen
103 bas Aberdeen-Angus, Sarore ve Limuzin etgi sigir
irklarinin ilkine buzagilama yaslar1 {izerine bazi g¢evre
faktorlerinin etkilerinin belirlenmesi amaclandi. Calismada
Abeerden-Angus, Sarole ve Limuzin irklari i¢in belirlenen
ortalama ilkine buzagilama yasi sirasiyla; 870,88, 875,96 ve
896,56 giin olarak tespit edilmistir. Ortalama ilkine
buzagilama yas1 876,60+11,90 giin olarak belirlenmistir.
Ilkine buzagilama yas1 {izerine 1rk, buzagilama mevsimi ve
buzagilama yilimin etkisi istatistiki olarak Onemsiz
bulunmustur (p>0.05). Sonug olarak Tiirkiye’de et¢i sigir
irklarinda daha fazla hayvanla yapilacak daha fazla
calismaya ihtiya¢c duyulmaktadir.
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This study aimed to determine the effects of some
environmental factors on the age at first calving of 103
Aberdeen-Angus, Charolais, and Limousin beef cattle
breeds raised in the Kastamonu province of Tiirkiye. The
average age at first calving determined for Aberdeen-
Angus, Charolais, and Limousin breeds was 870.88,
875.96, and 896.56 days, respectively. The average age at
first calving was determined as 876.60+11.90 days. The
effects of breed, calving season, and calving year on the age
at first calving were found to be statistically insignificant
(p>0.05). As a result, more studies with a larger number of
animals are needed in beef cattle breeds in Tiirkiye.
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Omega-3 yag asitleri, bliylimeyi ve beyin fonksiyonunu
desteklemek ve kalp hastaligi, iltihaplanma, kan basinci ve
ani Oliim riskini azaltmak i¢in insan ve hayvanlar igin
onemli bir besindir. Kiimes hayvanlarinin bagisikligi,
kemik giicii, sindidirm sistemi gelisim ve dol verimi i¢in de
onemlidir. Yumurtalar1 omega-3, Eikosapentaenoik asit
(EPA) ve Dokosaheksaenoik yag asidi (DHA) ile
zenginlestirmenin bazi yontemleri vardir. Bu yag asitlerinin
zengin kaynaklari olan bitkisel yaglar ile ve balik yaglari,
bitki tohumlar1 ve mikroalglerin yemlere eklenmesiyle
yapilabilir. Balik yagmin (BY) tavuk yemlerine eklenmesi,
omega-3 yag asitleri, EPA ve DHA acisindan yliksek
yumurta iiriinlerinin elde edilmesini saglayabilir. Bu sayede
zenginlestirilmis  yumurtalar, insan beslenmesindeki
esansiyel ¢coklu doymamis yag asidi (PUFA) miktarinin
arttirtlmasi i¢in gegerli bir yontem sunmaktadir. Bitki
kaynaklarindan elde edilen alfa-linolenik asit (ALA),
yumurta sarist lipitlerindeki omega-3 yag asitlerinin
miktarmi1 artirmak i¢in tavuklara verilebilir. Onceki
aragtirmalarda rasyonda 4 g/kg (DHA+EPA olarak
hesaplanmistir) balik yagi eklemenin, yumurta sarisindaki
DHA miktarin1 200 mg'in iizerine ¢ikarabildigini ve giinliik
onerilen DHA ve EPA alimina izin verebilecegini gosterdi.
Mikroalglerin yumurta tavuklar1 yemlerinde %1, 2 veya 3
oraninda ilavesinin yumurta sarisinin DHA igerigini
arttirdigin1 belirlenmistir. Ayrica kanatli hayvan yemine
keten tohumu yagi eklenmesinin {iretim performansini
arttirdig1, yem tiikketimini azalttig1 ve yumurta sarisindaki
omega-3 yag asidi miktarini arttirdig1 gosterilmistir. Sonug
olarak, kanath rasyonlarina balik yagi, keten tohumu yagi
ve mikroalglerin eklenmesiyle yumurta ve et yag asitleri
degistirilebilmektedir.
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Omega-3 fatty acids are important nutrient for human and
livestock to support growth and brain function and reduce
risk of heart disease, inflammation, blood pressure, and the
risk of sudden death. It is also important for poultry
immunity, bone strength, gastrointestinal development and
fertility. There are some methods to enrich eggs with omega
3, Eicosapentaenoic acid (EPA) and Docosahexaenoic fatty
acid (DHA). It is made by adding vegetable and fish oils,
plant seeds and microalgae, which are rich sources of these
fatty acids, to the feeds. The supplementation of fish oil
(FO) to the chicken diet may result in good poultry products
such as eggs that are high in omega-3 fatty acids, EPA and
DHA. For this reason, the enriched eggs present a viable
method for increasing the amount of essential
polyunsaturated fatty acid (PUFA) in the human diet.
Alpha-linolenic acid (ALA) from plant sources can be fed
to chickens to increase the amount of omega-3 fatty acids
in their yolk lipids. Previous research shown that adding
fish oil at a level more than 4 g/kg diet (calculated as DHA
+ EPA) might increase the amount of DHA in egg yolk to
above 200 mg, allowing for the daily recommended intake
of DHA and EPA. Another research of laying hens fed 1, 2,
or 3% microalgae found that increasing the amount of algae
in the diet enhanced the DHA content of the egg yolk. Also,
it has been showed that adding flaxseed oil to poultry feed
improves production performance, reduces feed intake, and
boosts the amount of Omega-3 fatty acid in the egg yolk. In
conclusion, egg and meat fatty acids may be altered by
addition of fish oil, flaxseed oil and microalgae in to the
poultry diets.
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