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Arastirma Makalesi Research Article

Siyah Alaca Sigirlarda Pik Verimi ve Pik’e Ulasma
Stiresinden Siit Veriminin Tahmini i¢in Stepwise
Metodu ile Uygun Regresyon Denklemlerinin
Belirlenmesi

Determination of Appropriate Regression Equations

Using the Stepwise Method for Peak Yield in Holstein
Cattle and Estimation of Milk Yield From the Time to

Reach Peak

0z

Bu arastirma, siyah alaca sigirlarda, 305 giinliik siit verimi, gercek siit verimi ve ergin cag
stt verimi degerlerini uygun regresyon denklemleri ile tahmin etmek ve bunlar arasinda
iliskileri ortaya koymak amaciyla yapilmistir. incelenen siit verimi ézellikleri ile pik verimi,
pik’e ulasma siiresi, laktasyon sirasi, buzagilama mevsimi, buzagilama yili, servis periyodu
ve kuruda kalma siiresi arasinda korelasyon katsayilari hesaplanmistir. Verime etkili
faktorlerden, siit verimlerinin tahmini i¢in stepwise seleksiyon metodu ile degisken se¢imi
yapilmis ve uygun regresyon denklemleri ve R% degerleri hesaplanmistir. Sigirlarda siit
veriminin artirilmasi ve stirdiiriilebilirlik i¢in seleksiyon esastir. Bu arastirma ile siyah alaca
sigirlarda, pik verimi ile siit verim degerlerinin nasil degistigi belirlenmistir. Incelenen
ozellikler ile pik verimi arasinda ¢ok dnemli (p <.01) iliski oldugu tespit edilmistir.

Anahtar Kelimeler: Siyah Alaca, Pik Verimi, Regresyon, Stepwise Seleksiyon, Stirdiirtlebilirlik

ABSTRACT

This research was conducted to estimate 305-day milk yield, actual milk yield and adult age
milk yield values in Holstein Friesian cattle with appropriate regression equations and to
reveal the relationships between them. Correlation coefficients were calculated between the
examined milk yield characteristics and peak yield, time to peak, lactation order, calving
season, calving year, service period and drying time. Among the factors affecting yield,
variable selection was made with the stepwise selection method to estimate milk yield, and
appropriate regression equations and R? values were calculated. Selection is essential for
increasing milk yield and sustainability in cattle. With this research, it was determined how
peak yield and milk yield values changed in black pied cattle. It was determined that there
was a very significant (p <.01) relationship between the examined features and peak yield

Keywords: Holstein Friesian, Peak Yield, Regression, Stepwise Selection, Sustainability
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GIRIS

Ciftlik hayvanlarinda bir¢ok o6zellik birbirini etkileyerek
cesitli degerler almaktadir. Bir 06zellik digerinin sebebi
olabilir. Verim 6zellikleri bazi faktorlerden pozitif veya negatif
yonde etkilenmektedir. Incelenen faktérlerin bazilarinin
etkisi cok yiiksek iken bazilarinin ¢ok diisiik seviyededir. Ayni
¢evre sartlarina maruz kalan biitiin hayvanlar ayni verim
degerlerini gostermezler. Degiskenler ayni yonde veya ters
yonde degisim gosterse de degiskenlerden biri digerinin
sebebi degildir. Degiskenler arasindaki fonksiyonel baglantiyi
en iyi ifade edecek matematik denklemin bulunmasi ve
bagiml degiskenin degerlerini tahminde kullanmak gerek
1slahgilar i¢in gerekse yetistiriciler icin 6nem tasimaktadir.
Ciftlik hayvanlarindaki o6zelliklerin degisimini etkileyen
faktorlerin ortaya konulmasi ve faktorlerin etki diizeylerinin
belirlenmesi, 6zellikler arasindaki neden sonug iliskileri ¢ok
degiskenli istatistiksel metotlarla incelenir. (Diizglines ve
ark.,1987; Efe ve Ark., 2000; Tiizemen ve ark, 2013).

Sigirlarda dogum ile baslayan ve laktasyonun ilk
haftalarinda belirli bir hizla artarak pike ulasan siit verimi,
cevrenin ve genetik faktorlerin etkisiyle olusmaktadir. Bu pik
verim seviyesine sigirlar, farkl stirelerde ulasirlar. Sigirlarda
sit veriminin yiukseltilmesi ve strdirilebilirligi icin
seleksiyon, 6nemli bir 1slah metodudur. Bu nedenle toplam
varyansi en az saylda degiskenle aciklamak esas amacgtir.
Modele eklenmesi ile, bagimh degiskenin varyasyonunu
aciklamada o6nemli artis saglayan degiskenleri belirlemek
veya se¢mek icin degisik yontemler vardir (Efe ve ark., 2000).
Seleksiyonun uygulanmamasi veya durdurulmasi sonucu
siirtide saglanan genetik ilerleme geriye gidecektir. Bu durum
siiride ytksek siit veriminin strdiirilebilirligini ortadan
kaldiracaktir. Seleksiyonun miimkiin oldugunca erken
doénemlerde yapilmasi ve hangi parametrelerle ¢alisiimasi
gerektigi siit sigir1 isletmeleri icin cevaplanmasi gereken
sorulardir.

Ulkemizde birgok siit sigir1 isletmesi halen giinliik siit
verim dlglimleri yapma durumunda degildir. Cok az sayida
tarim isletmesinde sagim sistemi giinliik siit verimlerini her
inek i¢in diizenli olarak kayit altina almaktadir. Gékkale Tarim
Isletmesi uyguladigi mekanizasyonla diizenli olarak giinliik
siit verimlerini kayit altina almaktadir. Bu isletmede elde
edilen verilerden ineklerde pik verimi ve diger degiskenler
kullanilarak korelasyonlar ve uygun regresyon denklemleri
olusturulmustur.

Ulkemizde yapilan calismalar pik veriminden ziyade,
laktasyon egrisi parametreleri ve denetim giinii (ya da test
giinii) tizerinde olmustur (Kaygisiz ve ark.,, 2003, Erat ve ark,,
2013). Esasen ineklerde laktasyonun erken déneminde siit
veriminin pik veriminden tahmin edilebilmesi seleksiyon
acisindan 6nem arz etmektedir. Pik verimi, pike ulasma siiresi,
laktasyon sirasi, buzagilama mevsimi, buzagilama yili, kuruda
kalma siiresi ve servis periyodu gibi degiskenlerle laktasyon

sit miktarinin tahmin edilmesi, ineklerde seleksiyon
uygulamasinda ve incelenen degiskenlere gore ayiklanan
ineklerin belirlenmesi gibi cesitli yonetim uygulamalar
acisindan ¢ok 6nemlidir (Tlizemen ve ark., 1999; Simm ve ark.,
2021).

Bu arastirma, Gokkale Tarim Isletmesinde yetistirilen
siyah alaca ineklerde pik verimi, pike ulasma siiresi, laktasyon
sirasl, buzagillama mevsimi, buzagilama yili, kuruda kalma
slresi ve servis periyodu gibi bagimsiz degiskenlerle, 305
giinliik siit verimi, gercek siit verimi ve ergin ¢ag siit verimi
ozellikleri arasindaki iliskiyi arastirmak, siit verimi tahmini
icin tahmin denklemler gelistirmek, bu 6zellikler arasindaki
korelasyonlar ve uygun regresyon modelini belirlemek
amaciyla yapilmistir.

MATERYAL ve YONTEM

Arastirma materyalini Kastamonu ili Devrekani ilcesinde
bulunan Gékkale Tarim isletmesinde dogup yetistirilen ve
2010-2019 yillar arasinda buzagilayan 1781 bas Siyah Alaca
sigira ait siit ve dol verim kayitlari olusturmustur. Laktasyon
stiresi 500 glinden uzun ve 250 giinden kisa olan hayvanlar
analize dahil edilmemistir. Sonu¢ olarak siyah alaca siit
sigirlarinin verim kayitlarina ait toplam 2139 gézlem degeri
kullanilmistir. 305 giinlik siit verimi ve ergin c¢ag siit
verimindeki degerleri Delaval Alpro 6,93 siirim sagim
sitemindeki ineklerin gercek siit verimlerini temel alarak
sistem kendi hesaplamaktadir. Pik verimi, pike ulagma siiresi,
laktasyon sirasi, buzagilama mevsimi, kuruda kalma siiresi ve
servis periyodu gibi bagimsiz degiskenlerle, 305 giinliik siit
verimi, ergin ¢ag verimi ve gercek siit verimi o6zellikleri
arasindaki iliskiler ve korelasyon katsayilar1 hesaplanmistir
(SPSS 2020).

Olgiim yapilan degiskenler arasi iliskilerin incelenmesi ve
parametrelerin tahmininde esas amag; gézlem noktalarini en
iyi temsil edecek regresyon dogrusu ve denkleminin elde
edilmesidir.

Yi=a + bi Xi veya
Yi=a+b1X1 +b2Xz2+b3X3

seklinde basit veya ¢oklu regresyon denklemlerinin
olusturulmasi ve bu denklemlerin verileri en iyi temsil edecek
degiskenlerin belirlenmesidir. Degisken se¢imi ii¢ veya daha
fazla bagimsiz degisken oldugu durumlarda 6nem
kazanmaktadir.

Bu c¢alismada, 6 bagimsiz degisken ele alinmis, degisken
ekleme ve eleme islemi metodu (Stepwise Selection)
uygulanarak siit verimi tahmininde uygun denklemler
gelistirilmistir. Coklu regresyon denklemi olarak ifade edilen
denklemde, 305 giinliik siit verimi, ergin ¢ag verimi ve gercek
stit verimi ozellikleri bagimlh (Yi) degerler, pik verimi, pike
ulasma stresi, servis periyodu, kuruda kalma siiresi,
laktasyon siras1 ve buzagilama mevsimi ise bagimsiz (Xi)
faktorler olarak incelenmistir. Arastirmada, degisken ekleme
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ve eleme islemi (Stepwise Selection) uygulanarak, degisken
secimi ve incelenen etkili faktorlerle siit verimi tahmininde
uygun regresyon denklemleri gelistirilmistir (Diizgiines vd.
1983; Yanar ve ark. 1995; Efe ve ark. 2000; Soysal, 2012).
Ayrica, tahmin denklemlerinin etkinligini karsilastirmak icin
belirleme katsayisi degerleri (R%Z) ve her bir 6l¢iimiin siit
verimindeki degisimi aciklamada, SPSS Istatistik paket
programi (SPSS, 2020) kullanilmistir.

BULGULAR ve TARTISMA

Hayvan 1slahinin gayesi populasyonun genotipik degerini
istenen yonde ve mimkiin oldugu kadar hizla degistirmektir
ve bu seleksiyondan beklenir. Sigirlarda siit veriminin
ylkseltilmesi ve siirdiiriilebilirligi i¢cin seleksiyon esastir.
Seleksiyonun durdurulmasi veya uygulanmamasi sonucu
suriide saglanan genetik ilerleme geriye gelecektir bu durum
sturiide ylksek siit veriminin siirduriilebilirligini ortadan
kaldirr.

Hayvan 1slahi yoniinden seleksiyon, populasyon (veya
stirii) icindeki hayvanlardan islahta ele alinan karakterler
bakimindan istiin genotipik degere sahip olanlarin
belirlenmesi ve gelecek generasyonlarin bunlardan elde
edilmesidir.

Bu isin basinda iistiin genotipik degerli hayvanlarin
belirlenmesi ve digerlerinden ayrilmasi1 gerekmektedir.

Islahin basarisi buna baghdir. Ancak hayvancilikta ekonomik
bakimdan 6nemli olan karakterlerin hemen hepsi kantitatif
karakterlerdir. Bu tip Kkarakterler hayvanlar arasinda
belirlenen fenotipik farklar, onlarin tamamen genotipik
farkliligindan kaynaklanmaz, ¢evre faktorlerinin biyiik roli
bulunmaktadir.

Siit sigirlarn pik siit verimine laktasyonun ilk 50-60 giin,
pik kuru madde tiiketimine ise laktasyonun 3. ay1 icerisinde
ulagmaktadirlar (Sevgican, 2001; Gabriella ve Virginia, 2007;
Ozek, 2015).

Isletmeye ekonomik fayda saglamayacak karakterlere
onem verilmemelidir. Seleksiyon miimkiin oldugunca erken
dénemlerde yapilmaldir. ineklerde laktasyonun ilk 2-3
ayindaki verimin damizhik seciminde kullanilip
kullanilamayacagi konusu, pik veriminin ve pike ulasma
zamanini kullanilarak seleksiyon yapilabilmesi yetistiriciler
ve 1slahgilar agisindan énemlidir.

305 Giinliik Siit Verimi ile Bu Ozellige Etki Eden
Degiskenler Arasindaki iligkiler

Tablo 1'den goriilecegi tlizere, 305 giinliikk siit verimi
ozelligi ile laktasyon sirasi, buzagilama mevsimi, pik 'e ulastigi
giin, pik 'teki siit verimi, kuruda kaldig1 giin ve servis periyodu
(giin) degiskenlerine ait ikili korelasyon katsayilari
hesaplanmis ve Tablo 1'de sunulmustur.

Tablo 1. Siyah Alaca ineklerde 305 Giinliik Siit Verimi ile Buna Etki Eden Baz1 Faktorler Arasindaki Korelasyon Katsayilar

Table 1. Correlation Coefficients Between 305-Day Milk Yield in Holstein Friesian Cows and Some Factors Affecting It

Ozellikler N 3(_)_5 Gﬁr}lﬁl} Laktasyon Buzaélllan_la Pike l{la$tlél Piktelfi S_l"lt Kulluda“ PSI:I;ZZu
Siit Verimi Stras1 Mevsimi Giin Verimi Kaldig Giin (Giin)

305 Glnluk Siit Verimi 2138 1.000

Laktasyon Sirasi 2138 0.294** 1.000

Buzagilama Mevsimi 2138 0.032 0.028 1.000

Pike Ulastig1 Giin 2138 -0.066 -0.347 0.070 1.000

Pikteki Siit Verimi 2138 0.865** 0.511** -0.013 -0.275** 1.000

Kuruda Kaldig1 Giin 2138 -0.061 0.094 -0.007 -0.114 0.048 1.000

Servis Periyodu giin 2138 0.128 -0.032 -0.039 -0.001 0.086 0.318 1.000

Hesaplanan korelasyon katsayilari igerisinde en yliksek
korelasyon katsayisi r = 0.87 degeri ile pikteki siit verimi ve
305 giinliik siit verimi arasinda bulunmustur. Bu deger
istatistiki acidan ¢ok énemli bulunmustur (p < .01). ikinci
sirada 305 giinliik siit verimi ile laktasyon sirasi arasindaki
korelasyon degeri yer almaktadir ve 0.29 olarak hesaplanan
korelasyon katsayisi ¢ok 6nemli (p < .01) bulunmustur.
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Ayrica bu isletmedeki incelenen verilerden pik "teki siit verimi
ile pike ulastig1 giin arasinda ¢ok 6nemli negatif korelasyon
katsayisi (r = - 0.28) bulunmustur (p <.01) (Tablo 1).

Yapilan ¢alismalarda, 305 giinliik siit verimi ile pik verimi
arasinda hesaplanan korelasyon Kkatsayilar1 ile mevcut
arastirmada tespit edilen degerler benzerlik gdstermektedir
(Tiizemen ve ark., 1999, Boga ve ark., 2022).
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305 Giinliik Siit Verimi icin Tahmini Regresyon
Denklemlerinin Belirlenmesi

305 giinliik siit verimine etki eden degiskenler i¢in katsay1
tahminleri ve 6nem durumlari tablo 2’de ve 305 giinliik siit
verimi ile regresyon denklemlerindeki degiskenlere ait
korelasyon katsayisi (r) ve belirleme katsayis1 (R2) degerleri
tablo 3’'te verilmistir. Tablolar incelendiginde pikteki siit
veriminin 305 giinliik siit verimini belirlemede tek basina ¢ok
onemli bir degisken oldugu anlasilmaktadir.

Tablo 2. 305 Giinliik Siit Verimi ile Etki Eden Degiskenler i¢cin
Katsay1 Tahminleri ve Onem Durumlari

Table 2. Coefficient Estimates and Significance Statuses for
Variables Affecting 305-Day Milk Yield

Model B Std Hata t oD

893.803 108.769 8.217 **
210.712  2.650 79.523 **

(Constant)
Y1
Pikteki Siit Verimi

(Constant) -223.691 119.738 -1.868 OS
Y 2 Pikteki Siit Verimi 223.234 2575 86.677 **
Pike Ulastigi Giin 7.258 0411 17.651 **
(Constant) -249.646 115.022 -2.170 *
Pikteki Stit Verimi 240.465  2.787 86.290 **
Y3 Pike Ulastigi Giin 5.889 0.408 14.438 **

Laktasyon Sirasi -314.144 23.394 -13.428 **

(Constant) 104.870 121.889 .860 OS
Pikteki Siit Verimi 240.222  2.747 87.438 **
Y 4 Pike Ulastig1 Giin 5.609 0.404 13.894 **

Laktasyon Sirasi -303.714 23.100 -13.148 **
Kuruda Kaldig1 Giin -6.231 0.786  -7.928 **
(Constant) -1.646  121.439 -014 OS

Pikteki Siit Verimi 237.723 2739 86.794 **
Pike Ulastig1 Giin 5.518 0.399 13.819 **
. Laktasyon Sirasi -285.837 22976 -12.440 **
Kuruda Kaldigi Giin -8.133 0.822 -9.894 **
Servis Periyodu (Gin) 2.139 0.302 7.089 **

(Constant) -165.921 126.745 -1.309 OS
Pikteki Siit Verimi 237918  2.728 87.214 **
Pike Ulastig1 Giin 5.376 0.399 13.473 **

Y 6 Laktasyon Sirasi -291.294 22916 -12.711 **
Kuruda Kaldig1 Giin -8.165 0.819 -9.974 **
Servis Periyodu (Gin)  2.185 0.301 7.268 **

68.598 15.839 4.331 **

OD: Onem Durumu; ** : p < .01 ¢ok 6nemli; 0S: Onemsiz

Buzagilama Mevsimi

Uzerinde c¢alisilan  siiriiniin ~ genotipik  degerini
yetistiricilerin faydas1 yoniinde degistirmede 1slah¢inin
kullanabilecegi en etkili yol seleksiyondur. Sigirlarin kendi
fenotipik degerlerine gére yapilacak seleksiyon daha iyi sonug
alinmasi bakimindan diger metotlara tercih edilir.

Tablo 2, 3 ve 4’den goriilecegi tlizere, 305 giinliik siit
veriminin tahmininde tek degiskenli model olarak pikteki siit
veriminin oldugu 1. model anlasimaktadir. Suriideki
incelenen ineklerin pikteki siit verimi ile 305 giinliik siit

verimi i¢in hesaplanan regresyon denklemi (Tablo 4.)’den;
Y1=3893.80 + 210.71 X1

Ulkemizde konuyla ilgili dogrudan pek c¢alisma
bulunmamakla beraber, sonuglar farkl sigir irklari iizerinde
¢alisan diger arastirmacilar tarafindan desteklenmektedir. Pik
sut verimi, pik siit verimine ulasma siresi ile laktasyon
persistensi arasinda sirasiyla 0.27 ve 0.64 diizeyinde fenotipik
korelasyon oldugu icin pike erken ulasma laktasyon
persistensini olumsuz yonde etkilemektedir (Albarran-
Portillo ve Pollott, 2011).

Maksimum gilinliik siit verimi 1-6. laktasyonlar igin
swrasiyla 13.32, 14.20, 12.74, 13.79, 13.35 ve 13.03 kg,
buzagilama mevsimlerine gore ise kis, ilkbahar, yaz ve
sonbaharda buzagilayan inekler i¢in sirasiyla 12.93, 13.03,
13.73 ve 13.03 kg olarak bulunmustur (Kaygisiz ve ark,
2003).

305 giinliik siit verimine etkili degiskenler i¢in elde edilmis
olan katsayr tahminleri ve 6nem durumlar1 Tablo 2’'de
verilmistir.

305 giinlik siit verimi ile iliskili, buzagilama araliklari, pik
verimi, yas ve sagilan giin sayis1 arasindaki korelasyon
katsayilar1 ayrica yasin, pik verimi ile birlikte yapmis oldugu
dolayli etki en fazladir. Toplam etkiye bakildiginda ise pik
veriminin siit verimi tizerine kuvvetli bir etkisinin oldugu
goriiliirken buzagilama araliklari, yas ve sagilan giin sayisinin
slitverimi lizerine orta (normal) derecede bir etkisinin oldugu
belirlenmistir (Boga ve ark.,2022).

305 Giinliik Stt Verimi ile Regresyon Denklemlerindeki
Degiskenlere Ait Korelasyon Katsayisi (r) ve Belirleme
Katsayis1 (R2) Degerleri Tablo 3’te verilmistir.

Tablo 3 incelendiginde, birinci regresyon denklemi igin,
korelasyon katsayisir = 0.87, belirleme katsayis1 R2 =75 gibi,
oldukca yiiksek bir korelasyon katsayisi ve belirleme katsayisi
degerleri belirlenmistir. Diger regresyon denklemleri igin ise
korelasyon katsayisi r = 0.88-0.90 R2 = 0.78-0.81 arasinda
hesaplanmistir (Tablo 3). Tablo 4’den goriilecegi iizere 2, 3, 4,
5 ve 6 nolu regresyon denklemlerinde, korelasyon katsayilar
ve belirleme katsayilari bir miktar daha yiiksek bulunmustur.
Esasen 2, 3, 4, 5, ve 6. denklemler birbirine yakin sonug
vermistir. Degisken miktar1 arttikca 6nemli bir ilerleme s6z
konusu olmadig1 gériilmektedir. Dolayisiyla, calisma kolaylig
acisindan tek bir degiskenin dikkate alinmasinin yeterli
olacagi anlasilmaktadir.
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Tablo 3. 305 Ginlik Sit Verimi ile Regresyon
Denklemlerindeki Degiskenlere Ait Korelasyon Katsayisi (r)
ve Belirleme Katsayis1 (R2) Degerleri

Table 3. Correlation Coefficient (r) and Coefficient of
Determination (R?) Values of 305-Day Milk Yield and
Variables in Regression Equations

Model Degiskenler r R?
Y1 Pikteki Stit Verimi 0.865 0.748
Y2 Pikteki Siit Verimi, Pike Ulastig1 Giin 0.883 0.780
V3 Pikteki Siit Verimi, Pike Ulastig1 Giin, 0.893 0797
Laktasyon Sirasi
Pikteki Siit Verimi, Pike Ulastig1 Giin,
Y4 Laktasyon Sirasi, Kuruda Kaldig1 Giin 0.896 0.803
Pikteki Siit Verimi, Pike Ulastig1 Giin,
Y5 Laktasyon Sirasi, Kuruda Kaldig1 Giin, 0.898 0.807
Servis Periyodu (Giin)
Pikteki Siit Verimi, Pike Ulastig1 Giin,
Y6 Laktasyon Sirasi, Kuruda Kaldig1 Giin, 0.899 0.809

Servis Periyodu (Giin), Buzagilama
Mevsimi

305 giinliik siit verimi tahmin denklemlerinden goriilecegi
uizere pik 'teki sit verimi 1. modelde tek basina yiiksek bir
belirleme (RZ =0.75) katsayisina sahip olup, bu verim diger
modellerde denkleme en yiiksek pozitif katkiyr sunarken,
laktasyon sirasinin ise yer aldifl regresyon modellerinde
yiiksek negatif etkiyi olusturdugu goriilmektedir (Tablo 2, 3
ve 4).

Tablo 4. 305 giinliik siit verimi tahmini i¢in regresyon denklemleri
Table 4. Regression equations for 305-day milk yield prediction

Ayrica, birinci model yaninda, 305 giinliik siit veriminin
tahmin modelinde regresyon denklemi olarak yalnmizca pikteki
slit verimi ve pik 'e ulasma siiresini i¢ine alan 2. modelin de
kullanilmasi miimkiindiir. Kuruda kalma, servis periyodu ve
buzagilama mevsiminin yer aldig1 4, 5 ve 6. modellerde bu
ozellikler pozitif katki vermekle beraber olduke¢a diisiik bir
deger almislardir (Tablo 4).

305 glinliik stit verimi tahmini i¢in regresyon denklemleri
Tablo 4’te sunulmustur.

Sekil 1’den Gékkale Tarim Isletmesinde yetistirilen siyah
alaca ineklerde 305 giinliik stit verimi ile farkl degiskenler
aras1 iligkilerin noktalarin grafik iizerindeki dagilimi
gorilmektedir. Regresyon denkleminin noktalar1 temsil etme
giicii, Dbelirleme katsayisinin  (R2%) aldigi degerlerle
Olclilmektedir. Sekil 1'de goriilecegi lizere, regresyon
denkleminin belirleme katsayis1 ise R2 = 0,75 olarak
hesaplanmistir. Pik verimi ile 305 giinliik siit verimi arasinda
korelasyon katsayisi r = 0.87 olup, bu degerlerin olduk¢a
ylksek ve pozitif olmasi seleksiyonda kullanilabilecek giiclii
bir parametre olarak degerlendirilebilir (Tablo 3). Ele alinan
diger degiskenlerin (Pike ulasma, kuruda kalma ve servis
periyodu) elde edilen regresyon denklemini temsil etmesi ise
oldukga zayiftir.

Siyah Alaca ineklerde incelenen 6zellikler arasinda
ozellikle pik veriminin 305 giinliik siit verimi {zerine
dogrudan etki paymin yiliksek olmasi, gelecekte yapilacak
seleksiyonun  etkinligini  arttiracak ve  seleksiyon
¢alismalarinda bu degisken 6énemli bir parametre olarak ele
alinabilecektir.

1. Model Y1 =2893,803 + 210,712 X1

2. Model Y2 =-223,691 + 223,234 X1+ 7,258 Xz

3. Model Y3 =-249,6464 + 240,465 X1 + 5,889 Xz2- 314,144 X3

4. Model Y4 = 104,870 + 240,222 X1 + 5,609 X2 - 303,714 X3 + - 6,231 X4

5. Model Y5 =-1,646 + 237,723 X1+ 5,518 X2 - 285,837 X3 - 8,133 X4 + 2,139 Xs

6. Model Y6 =-165,921 + 237,918 X1 + 5,376 Xz - 291,294 X3 - 8,165 X4 + 2,185 X5 + 68,598 X¢

Ergin Cag Siit Verimi ile Etki Eden Degiskenler
Arasindaki Iligkiler

Ergin ¢ag siit verimi o6zelligi ile laktasyon sirasi,
buzagilama mevsimi, pik 'e ulastig1 giin, pik 'teki siit verimi,
kuruda kaldig giin ve servis periyodu (giin) degiskenlerine ait
ikili basit korelasyon katsayilar1 Tablo’ 5 de verilmistir.

Hesaplanan korelasyon katsayilari igerisinde en yliksek
korelasyon katsayisir = 0.75 degeri ile ergin ¢ag siit verimi ve
pikteki siit verimi arasinda bulunmustur. Bu deger
istatistiksel olarak ¢ok onemlidir (p < .01). Ergin ¢ag siit
verimi ile incelenen diger faktorler arasinda genellikle pozitif
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ve cok kiiciik korelasyon degerleri goriilmektedir. Ayrica
pikteki siit verimi ile laktasyon sirasi arasinda ¢ok 6nemli (p
< .01) negatif korelasyon katsayisi (r =- 0.51) oldugu
hesaplanmistir (Tablo 5).

Pikteki siit verimine laktasyon sirasinin etkisi yliksek
diizeyde 6nemli (P<0,01) bulunurken; isletme, buzagilama
mevsimi, ilkine buzagilama yasi ve buzagillama yasi
faktorlerinin etkileri 6nemsiz olmustur (Toksoy, 2007). Erat
ve ark., 2013, Pikteki siit verimi ile servis periyodu arasinda
cok zayif diizeyde negatif korelasyon oldugunu bildirmistir.
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308 GnlOk STt Verimi (kg)
308 Ganlak Sat Verimi (kg)

Pik'teki it Verimi (kg) Pik'e Ulagtigs Gon

Servis Periyodu (Gan)

o = A
Huruda Kaldig Giin

Sekil 1. Incelenen Cesitli Degiskenlerin 305 Giinliik Siit
Verimi ile iliskisi

Figure 1. Relationship of Various Variables Examined with
305-Day Milk Yield

Ergin Cag Siit Verimi i¢in Tahmini Regresyon
Denklemlerinin Belirlenmesi

Ergin cag siit verimine etki eden degiskenler i¢cin katsay1
tahminleri ve dnem durumlar: tablo 6'da ve ergin cag siit
verimi ile regresyon denklemlerindeki degiskenlere ait
korelasyon katsayisi (r) ve belirleme katsayisi (R2) degerleri
tablo 7’de verilmistir.

Bu tablolar birlikte incelendiginde ergin ¢ag siit verimini
belirlemede pikteki siit veriminin tek basina yeterli bir
degisken olmadigi anlasilmaktadir. Dolayisiyla diger
degiskenlerin de modelde yer almasi gerekir.

Seleksiyonda bir generasyonda ele alinacak karakter
sayisinin ¢ogaltilmamasi gerektigi unutulmamalidir. Burada
dikkat edilmesi gereken nokta, seleksiyonda ele alinacak
karakterleri tayin ederken kolay ol¢iilebilen ve ekonomik
fayda saglayan ozellikler lizerinde durulmasidir. Ele alinan
degiskenlerin ozelliklerle pozitif ve yiliksek korelasyon
katsayilarina sahip olmas1 hedefe ilerlemede 6nem arz
etmektedir.

Tablo 7 incelendiginde, birinci regresyon denklemi icin,
korelasyon katsayisi r = 0.75, belirleme katsayis1 R?2 = 0.57
degerleri belirlenmistir. Diger regresyon denklemleri icin ise
korelasyon katsayisi r = 0.84-0.87 belirleme katsayis1 R? =
0.70- 0.75 arasinda hesaplanmistir.

Yapilan bir ¢alismada ineklerin pik siit verimine ulasma
streleri <41 giin, 41-57 glin, >57 giin olmak tlizere 3 gruba
ayrilmis ve laktasyon persistensleri en yiiksek 41-57
giinlerde pike ulasanlarda goriilmiistiir (p < .05) (Sharma ve
ark,, 2018). Baska bir ¢alismada ise siyah alaca ineklerde PSV
ve bazi dol verim 0Ozelliklerinde laktasyon sayisina gore
dalgalanmalar olmakla birlikte laktasyon sayisi arttik¢a veya
ergin caga yaklastikca pikteki siit verimi ve doél verimi
performansinda iyilesmeler oldugu ifade edilmektedir (Erat
ve ark,, 2013).

Tablo 5. Siyah Alaca Ineklerde Ergin Cag Siit Verimi ile Etki Eden Faktorler Arasindaki Korelasyon Katsayilari
Table 5. Correlation Coefficients Between Adult Milk Yield and Affecting Factors in Holstein Friesian Cows

Ergin Cag Laktasyon Buzagillama Pike Ulagtigi

Pikteki Stit Kuruda Kaldig1 Servis Periyodu

Ozellikder N SitVerimi  Sirasi Mevsimi Giin Verimi Giin (Giin)
Ergin Cag Siit Verimi 2138  1.000

Laktasyon Sirasi 2138 0.062 1.000

Buzagilama Mevsimi 2138  0.038 0.028 1.000

Pike Ulastig1 Giin 2138  0.057 -0.347 0.070 1.000

Pikteki Siit Verimi 2138 0.752* 0.511* -0.013 -0.275" 1.000

Kuruda Kaldig1 Giin 2138 -0.103 0.094 -0.007 -0.114 0.048 1.000

Servis Periyodu (Giin) 2138  0.138 -0.032 -0.039 -0.001 0.086 0.318 1.000

**: p<.01 ¢cok 6nemli

Tablo 8 ‘den goriilecegi lizere 2, 3, 4, 5 ve 6 nolu regresyon
denklemlerinde, korelasyon Kkatsayilar1 ve belirleme
katsayilari daha yiiksek bulunmustur. Esasen 2, 3, 4, 5 ve 6.
denklemler birbirine yakin cok sonug vermistir. iki degiskenin
yer aldig1 modelde pikteki siit verimi ve laktasyon sirasinin
bulundugu 2. modelde korelasyon katsayisi r = 0.84 ve
belirleme katsayist R = 0.71 gibi yiiksek bir deger almistir.
Daha sonraki modellerde degisken sayisi arttik¢a bir miktar
yliikselme s6z konusu olsa da biiyiik bir fark s6z konusu

olmadigi icin 2. ve 3. cii modellerin dikkate alinmasi yeterli
olacaktir.

Y2 = 1957,762 + 242,915 X1-888,994 X2 (2. Model)
Y3 = 809,548 + 249,581 Xi- 774,028 X2 + 8,020 X3 (3. Model)

Incelenen &zellikler igerisinde ergin ¢ag siit veriminin
tahmininde alti  degiskenin  bulundugu regresyon
denkleminde r = 0.87 ve R2 = 0.76 olarak en yiiksek deger
belirlenmistir. Ancak 3, 4 ve 5 degiskenli model ile arasinda
¢ok biiytik farklilik olmadigi goriilmektedir. Esasen degisken
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sayisi arttikca kayda deger onemli bir ilerleme saglanmadigi
anlasilmaktadir (Tablo 7).

Tablo 6. Ergin Cag Siit verimi ile Etki Eden Faktdrler icin
Katsay1 Tahminleri ve Onem Durumlari

Table 6. Coefficient Estimates and Importance Status for
Factors Affecting Adult Age Milk Yield

Standart
Model B Hata t oD
(Constant) 2627.672 145.973 18.001 **

Pikteki Siit Verimi 187.468 3.556  52.718 **

(Constant) 1957.762 122.006 16.046 **
Y 2 Pikteki Stt Verimi 242.915 3.405 71330 **
Pike Ulastig1 Giin -888.994  27.889 -31.877 **
(Constant) 809.548 132918 6.091 **
Pikteki Siit Verimi 249.581 3220 77.503 **
3 Pike Ulastig1 Giin -774.028 27.034 -28.632 **
Laktasyon Sirasi 8.020 0471 17.015 **
(Constant) 1251.791 140.509 8.909 **
Pikteki Siit Verimi 249.277 3.167 78.710 **

Y 4 Pike Ulastig1 Giin -761.017  26.629 -28.579 **
Laktasyon Sirasi 7.670 0.465 16.484 **
Kuruda Kaldig1 Giin -7.773 0.906 -8579 **

(Constant) 1130.550 140.032 8.074 **
Pikteki Siit Verimi 246.433 3.158 78.028 **
Pike Ulastig1 Giin -740.668 26.494 -27.956 **
e Laktasyon Sirasi 7.567 0.460 16.435 **
Kuruda Kaldigi Giin -9.938 0.948 -10.484 **
Servis Periyodu (Giin) ~ 2.435 0.348 6.998 **

925435 146.039 6.337 **
246.676 3.143 78478 **

(Constant)
Pikteki Siit Verimi

Pike Ulastig1 Giin -747.483  26.405 -28.309 **
Y 6 Laktasyon Sirasi 7.389 0.460 16.074 **
Kuruda Kaldig1 Giin -9.978 0.943 -10.578 **
Servis Periyodu (Giin) ~ 2.492 0.346 7.194 **
Buzagilama Mevsimi ~ 85.652 18.251 4.693 **

0D: Onem Durumu; **: p<.01 cok 6nemli

Siirtideki incelenen ineklerin pikteki siit verimi ile
laktasyon siras1 ve pik ‘e ulagsma siiresi i¢in hesaplanan
regresyon denklemi ergin ¢ag siit veriminin tahmininde diger
modellerden daha iyi oldugunu soyleyebilecegimiz 2
degiskenli ikinci model ve 3 degiskenli liglincli model dikkate
alinabilir (Tablo 8).

Ergin Cag siit verimi i¢in tahmin denklemleri Tablo 8'de
verilmistir.

Belirleme katsayis1 (R?), aldig1 degerlerle regresyon
denkleminin siiriiden elde edilen verileri temsil etme giiciinii
gostermektedir. Siyah alaca ineklerde ergin ¢ag siit verimi ile
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farkli degiskenler arasi iliskilerin incelenmesinde noktalarin
grafik tizerindeki dagilimi sekil 2 ‘de goriilmektedir. Ergin ¢cag
st verimi ile pik verimi arasindaki iliskiyi ifade eden
noktalarin dagiliminda linear regresyonla ilgili iliskinin ¢ok
giiclii oldugu goriilmektedir. Pikteki siit veriminde noktalarin
dagilimi regresyon dogrusu iizerinde toplanmistir (Sekil 2).

Sekil 2’de goriilecegi lizere, regresyon denkleminin
belirleme katsayisi ise R2 = 0,57 olarak hesaplanmistir. Ergin
¢ag siit verimi ile pik verimi arasinda korelasyon katsayisi r =
0.75 tir. Ancak 2 ve 3 degiskenli regresyon modellerin temsil
giici daha yiiksektir, dolayisiyla laktasyon sirasi ve pike
ulastig1 giin verilerinin de i¢cinde oldugu 3. modelin dikkate
alinmasi uygun olacaktir. Uciincii modelde Kkorelasyon
katsayis1 ve belirleme katsayisi sirasiyla r = 0.86 ve R2=
0,74'diir. Bu degerlerin yiiksek ve pozitif olmasi seleksiyonda
kullanilabilecek iyi bir parametre olarak degerlendirilebilir
(Tablo 7).

Ergin Gag St Verlmi (kg)
Ergin Gag St Verimi (k)

£ £ F) E) B i ]
Pik'teki Siit Verimi (kg) Pik'e Ulastigs Gl

Ergin Gag St Verimi (kg)
Ergin Gag Stt Verimi (kg)

B Ef) s
Servis Periyadu (GOn) Kuruda Kaldigs Giin

Sekil 2. Cesitli Degiskenlerin Ergin Cag Siit Verimi {le iliskisi
Figure 2. Relationship of Various Variables with Adult Milk
Yield

Gergek Siit Verimi ile Etki Eden Faktérler Arasindaki
iligkiler

Gokkale Tarim Isletmesinde yetistirilen Siyah alaca
ineklerde gercek siit verimi ile laktasyon sirasi, buzagilama
mevsimi, pike ulastig1 giin, pikteki siit verimi, kuruda kaldig:
giin ve servis periyodu (gilin) 6zellikleri arasindaki korelasyon
katsayisi degerleri Tablo 9'da gosterilmistir.

Tablo 9 ‘dan goriilecegi gibi, gercek siit verimi ile incelenen
faktorler arasinda korelasyon Kkatsayisi olarak pikteki siit
verimi ve servis periyodu diger 6zelliklerden ayrilmaktadir.
Pikteki siit verimi ile gergek siit verimi arasinda korelasyon
katsayisi r = 0.69 olarak belirlenmistir. Gergek siit verimi ile
pikteki siit verimi arasinda korelasyon katsayisi pozitif ve cok
onemlidir (p < .01). Gergek siit verimi ile servis peryodu
arasinda hesaplanan korelasyon katsayisi r = 0.54 olup bu
deger istatistiksel olarak ¢ok 6nemlidir (p <.01) (Tablo 9).
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Tablo 7. Ergin Cag Siit Verimine ait Korelasyon Katsayisi (r) ve Belirleme Katsayis1 (R?) Degerleri
Table 7. Correlation Coefficient (r) and Coefficient of Determination (R?) values of Adult Yield
Model Degiskenler r R?
Y1 Pikteki Siit Verimi 0.752 0.565
Y2 Pikteki Siit Verimi, Laktasyon Sirasi 0.840 0.706
Y3 Pikteki Siit Verimi, Laktasyon Sirasi, Pike Ulastig1 Giin 0.861 0.741
Y 4 Pikteki Siit Verimi, Laktasyon Sirasi, Pike Ulastigi Giin, Kuruda Kaldig1 Giin 0.866 0.749
Y5 Pikteki Siit Verimi, Laktasyon Sirasi, Pike Ulastig1 Giin, Kuruda Kaldig1 Giin, Servis Periyodu (Giin) 0.869 0.755
Y6 Pikteki Siit Verimi, Laktasyon Sirasi, Pike Ulastig1 Giin, Kuruda Kaldig1 Giin, Servis Periyodu (Giin), 0870 0758

Buzagilama Mevsimi

Tablo 8. Ergin Cag siit verimi tahmin denklemleri

Table 8. Ergin Cag milk yield prediction equations

1. Model Y1 =2627,672 + 187,468 X1

2. Model Y2 =1957,762 + 242,915 X1 + -888,994 Xz

3. Model Y3 = 809,548 + 249,581 X1 - 774,028 Xz + 8,020 X3

4. Model Y4 =1251,791 + 249,277 X1- 761,017 X2 + 7,670 X3 -7,773 X4

5. Model Y5 =1130,550 + 246,433 X1 - 740,668 X2 + 7,567 X3- 9,938 X4 + 2,435 Xs

6. Model Y6 = 925,435 + 246,676 X1- 747,483 X2 + 7,389 X3- 9,978 X4 + 2,492 X5 + 85,652 X6

Tablo 9. Siyah Alaca ineklerde Gergek Siit Verimi ile Etki Eden Faktorler Arasindaki Korelasyon Katsayilari

Table 9. Correlation Coefficients Between Actual Milk Yield and Affecting Factors in Holstein Friesian Cows

Gergek Siit Laktasyon Buzagllama Pike Ulagtigyn Pikteki Siit Kuruda Kaldig Servis Periyodu

Verimi Sirasli Mevsimi Giin Verimi Giin (Giin)
Gergek Siit Verimi 2138 1.000
Laktasyon Sirasi 2138  0.142 1.000
Buzagilama Mevsimi 2138  0.009 0.028 1.000
Pike Ulastig1 Gilin 2138  0.009 -0.347 0.070 1.000
Pikteki Siit Verimi 2138 0.693" 0.511 -0.013 -0.275" 1.000
Kuruda Kaldig1 Giin 2138 -0.035 0.094 -0.007 -0.114 0.048 1.000
Servis Periyodu (Giin) 2138  0.535™ -0.032 -0.039 -0.001 0.086 0.318 1.000

Gergek Siit Verimi i¢in Tahmini Regresyon
Denklemlerinin Belirlenmesi

Siit veriminin sirdirilebilirligi ancak, yiiksek verimli
ineklerin siiriide nispi olarak miktarinin artirilmasi ile
Uygun regresyon denklemlerinin
belirlenmesi ile erken donemde yiiksek verimli inekler
belirlenen ve hedeflenen siit iiretimine ulasma s6z konusu
olacaktir.

mimkindir. ¢oklu

Pike en kisa siirede ilkbahar mevsiminde doguranlarda
ulasilmis, yazin buzagilayanlarin pik ve 2X305 giinlik siit
verimleri daha diisiik bulunmustur. Farkli ¢alismalarda
benzer yonde bulgular s6z konusudur ve bunun degisik
mevsimlerde uygulanan bakim ve besleme kosullarindan
kaynaklanabilecegi ifade edilmistir (Tekerli, 2000). Birinci

laktasyonda bulunan ineklerin pik siit verimi degeri diger
laktasyon sayisindaki ineklerin pik siit verimi degerinden
daha diigiik bulunmustur (p < .01). Ureme durumu
bakimindan bakildiginda ise tohumlanmis ineklerin pik siit
verimi degeri abort yapmis (p < .05) ve gebe (p < .001)
ineklerin pik siit verimi degerinden daha ytiksek ¢ikmistir.
Laktasyon sayis1 ve lireme durumu arasindaki iligki pik siit
verimi i¢in 6nemli (p <.05) bulunmustur (Erat ve ark., 2013).

Gergek siit verimine etki eden degiskenler icin katsayi
tahminleri ve 6nem durumlar1 Tablo 10’da ve gergek siit
verimi ile regresyon denklemlerindeki degiskenlere ait
korelasyon katsayisi (r) ve belirleme katsayisi (R2) degerleri
tablo 11’de verilmistir. Bu tablolar incelendiginde pik’ teki siit
verimi, servis periyodu ve kuruda kaldig1 giine ait faktorlerin

Journal of Animal Science and Economics
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birlikte yer aldig1 regresyon denklemi yani 3. model (Y3) ergin
¢ag siit verimini belirlemede ¢ok 6nemlidir (p <.01).

Tablo 10. Gergek Siit verimi ile Etki Eden Faktorler i¢in
Katsay1 Tahminleri ve Onem Durumlari

Table 10. Coefficient Estimates and Significance Statuses for
Factors Affecting Actual Milk Yield

Standart
Model B Hata t oD
(Constant) 1084.145 215.130 5.039 **
Pikteki Stit Verimi 232.569 5.241 44377 **

(Constant) -995.852  169.293 -5.882 **
Y 2 Pikteki Stt Verimi 218.812 3.947 55444 **
Pike Ulastig1 Giin 19.632 0.482 40.736 **
(Constant) -9.984  159.875 -.062 OS
Pikteki Siit Verimi 220.479 3.574 61.689 **
3 Pike Ulastig1 Giin 22.779 0.460 49.538 **

Laktasyon Sirasi -27.087 1.249 -21.691 **

(Constant) -466.314 150.890 -3.090 **
Pikteki Siit Verimi 256.980 3.885 66.152 **
Y 4 Pike Ulastig1 Giin 21.831 0.431 50.637 **
Laktasyon Sirasi -24.631 1.170 -21.052 **

-580.199  31.899 -18.189 **
(Constant) -1611.047 166.252 -9.690 **
Pikteki Siit Verimi 263.517 3.750 70.277 **
Pike Ulastig1 Giin 21.646 0.413 52403 **
-23.170 1.125 -20.589 **

Kuruda Kaldigi Giin

Y5 Laktasyon Sirasi

Kuruda Kaldig1 Giin ~ -475.766 ~ 31.455 -15.125 **
?EE‘:; Periyodu 7611 0547 13923 **
(Constant) -1791.057 173.791 -10.306 **
Pikteki Siit Verimi 263.730 3.741 70,506 **
Pike Ulastig1 Giin 21.697 0.412 52.628 **
Y 6 Laktasyon Sirasi -23.205 1.123 -20.672 **

Kuruda Kaldig1 Giin ~ -481.747  31.422 -15.331 **
Servis Periyodu (Giin) ~ 7.455 0.547  13.627 **
Buzagilama Mevsimi ~ 75.169 21.719 3461 **

OD: Onem Durumu; ** : p < .01 ¢ok énemli, OS:Onemsiz

Gergek siit veriminin tahmininde ti¢ degiskenli model
olarak pikteki siit veriminin yaninda servis periyodu ve
kuruda kalma siiresinin oldugu 3. model, Tablo 10, 11 ve 12
'den goriilmektedir. Tablo 10 incelendiginde, tg¢ilincii
regresyon denklemi i¢in (Y3), korelasyon katsayisi r = 0.87,
belirleme katsayisi ise Rz = 0.76 gibi oldukga yiiksek degerler
goriilmektedir. Ayrica, dort parametrenin oldugu Y4 modelin
r = 0.89 ve R2 = 0.79 degerleri gercek siit veriminin
tahmininde etkili olarak kullanilabilir.
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Gergek St Verim (kg)

Gergek Sat Verimi (k)
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Servis Perlyodu (GUn) Kuruds Kaldigs Gon

Sekil 3. Cesitli Degiskenlerin Gergek Siit Verimi ile iliskisi
Figure 3. Relationship of Various Variables with Actual Milk
Yield

Diger regresyon denklemleri dortten fazla degiskenle biraz
daha yiiksek tahmin vermekle beraber, regresyon
denkleminde degisken sayisinin artmasi, verilerin kolay elde
edilmesi acisindan arzulanan bir durum degildir. Birden fazla
karakter tlzerinde seleksiyon uygulanmasi durumunda bu
karakterlerden her birisi i¢cin uygulanacak seleksiyon
entansitesi diisecektir. Bu diisiis karakterlerin birbirlerinden
bagimsiz bulunmalari oraninda daha fazlalasacaktir.

Gergcek Sit Verimine ait Korelasyon Katsayisi (r),
Belirleme Katsayisi (R?) degerleri Tablo 11’'de verilmistir.

Regresyon modellerinde ele alinan faktdrler icerisinde
pikteki siit verimine ait bulunan katsayilarin, regresyon
denklemine olan katkisinin diger faktorlere nazaran ¢ok daha
ylksek ve pozitif oldugu goriilmektedir (Tablo 10, 12).

Pik siit verimi, pik verime ulasma stiresi, pik verim sonrasi
inis egrisi katsayisi ve laktasyon persistensi tahmin edilerek
erken donemde isabetli bir ayiklama ve seleksiyon yapilabilir
(Albarran-Portillo ve Pollott, 2011).

Gergek siit verimi ile pik verimi arasindaki iliskiyi ifade
eden noktalarin dagiliminda regresyon dogrusu, bu iliskinin
¢ok giiclii oldugunu goéstermektedir. Ancak ele alinan diger
faktorler; pik ‘e wulasma, kuruda kalma ve servis
periyodununda birlikte ele alinmasi sonucu iligkilerinin daha
giiclii olmas1 s6z konusudur (Tablo 11 ve Sekil 3). Cesitli
Degiskenlerin Gercek Siit Verimi ile iliskisi Sekil 3’te
verilmistir.

Laktasyon egrisinin seklinin belirlenmesinde, persistensi
yani en yiliksek verime ulasildiktan sonra siit veriminde
goriilen azalisin orani veya pik verimin siirdiiriilme diizeyidir.
Noktalarin grafik tizerindeki dagilimi arastiriciya degiskenler
arasi iliskilerin incelenmesinde Onemli ipuglar1 verir.
Dogrusal regresyonla ilgili olarak, serpilme diyagraminin goéz
ile incelenmesi ile veriler arasindaki bazi iliskilerin gériilmesi
miimkiindiir.
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Tablo 11. Gergek Siit Verimine ait Korelasyon (r), Belirleme Katsayisi (R?) degerleri
Table 11. Correlation Coefficient (r) and Coefficient of Determination (R?) values of Actual Milk Yield

Model Degiskenler r R?

Y1 Pikteki Siit Verimi 0.693 0.480
Y2 Pikteki Siit Verimi, Servis Periyodu (Giin) 0.841 0.707
Y3 Pikteki Siit Verimi, Servis Periyodu (Giin), Kuruda Kaldigi1 Giin 0.872 0.760
Y 4 Pikteki Siit Verimi, Servis Periyodu (Giin), Kuruda Kaldig1 Giin, Laktasyon Sirasi 0.890 0.792
Vs Plktekj Su.'.c Verimi, Servis Periyodu (Giin), Kuruda Kaldig1 Giin, Laktasyon Sirasi, Pike 0.900 0810

Ulastig1 Giin
Y6 Pikteki Siit Verimi, Servis Periyodu (Giin), Kuruda Kaldig1 Giin, Laktasyon Sirasi, Pike 0.900 0.811

Ulastig1 Giin, Buzagilama Mevsimi

Tablo 12. Gergek Siit Verimi Tahmin Denklemleri
Table 12. Actual Milk yield prediction equations

1. Model Y1 =1084,145 + 232,569 X
2. Model Y2 =-995,852 + 218,812 X1 + 19,632 Xz
3. Model Y3=-9,984 + 220,479 X1 + 22,779 X2 — 27,087 X3
4. Model Y4 = - 466,314 + 256,980 X1 + 21,831X2— 24,631 X3 -580,199 X4
5. Model Y5 =-1611,047 +263,517 X1+ 21,646 Xz - 23,170 X3 -475,766 X4 +7,611 Xs
6. Model Y6 =-1791,057 + 263,730 X1 + 21,697 Xz - 23,205 X3 - 481,747 X4+ 7,455 Xs+ 75,169 Xs
SONUC konulmaya ¢alisilmistir. Bu nedenle, pik verimi, pike ulasma

ineklerin giinliik siit verimlerinin 6l¢iimii, uygun otomatik
sagim sistemleri kullanilarak dogru bir sekilde belirlenebilir.
Ancak, Tiirkiye'deki siit tretim ciftliklerinin bir¢ogunda
giinlik  otomatik  6lgim  yapan sagim  sistemleri
bulunmamaktadir. ineklerde laktasyonun ilk 2-3 ayindaki
verimi, damizlik se¢iminde kullanilip kullanilamayacagi
konusu, pik verimi ve pike ulasma zaman ve diger bazi
parametreler  kullanilarak  seleksiyon  yapilabilmesi
yetistiriciler ve 1slahgilar agisindan 6nemlidir. Seleksiyonda,
isletmeye ekonomik fayda saglamayacak karakterlere 6nem
verilmemelidir. Pikteki siit verimi, belirli bir fizyolojik sinira
kadar yiikselebilir. Dolayisiyla yiiksek laktasyon siit verimi
icin, hem pik verimin hem de persistensi diizeyinin yiiksek
olmasi gerekir.

Bu ¢alismada, ineklerin siit verim degerlerini 6nceden
dogru tahmin edilmesi, erken seleksiyon yapilmasi ve siit
veriminin silirdiirtilebilirliginin saglanmas1 i¢in, hangi siit
verimi parametrelerinin dikkate alinmasi gerektigi ortaya

sliresi, servis periyodu, kuruda kalma siiresi, laktasyon sirasi
ve buzagillama mevsimi gibi bagimsiz degiskenler
incelenmistir.

Gokkale Tarim Isletmesi'nde yetistirilen siyah alaca
ineklerin bazi sut verim 6zelliklerinin tahmininde, elde edilen
verilerden korelasyon (r = 0.87) ve belirleme katsayis1 ( R2 =
0.75) degerleri dikkate alindiginda, 305 giinliik siit veriminin
en iyi tahmini pikteki siit verimidir. Buna gore laktasyon
sonunu beklemeden stiriide kademeli seleksiyonda pikteKki siit
veriminden etkili bir bicimde yararlanmak miimkindiir.
Gokkale Tarim Isletmesinde laktasyondaki ineklerin pikteki
slit verimi ile; 305 giinliik siit verimi, gercek siit verimi ve
ergin ¢ag siit veriminin tahminin etkili olarak kullanilabilecegi
sonucuna varilmistir. Siit sigirlarinda erken dénem seleksiyon
ve siit veriminin siirdiiriilebilirligi bakimindan, incelenen
parametreler arasinda pikteki siit verimi, 1slahta dikkate
alinacak 6nemli bir seleksiyon kriteri ve iyi bir parametre
oldugu ifade edilebilir.

Journal of Animal Science and Economics
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Diyarbakir ilinde Ithal Et Tiiketimine Etki
Eden Faktorlerin Incelenmesi

Examination of Factors Affecting Imported Meat
Consumption in Diyarbakir Province
0z

Kirmizi et miktarindan ve fiyatindan kaynaklanan sorunlar nedeniyle Tiirkiye, canli hayvan
ve karkas et ithalatina yonelmistir. Buna bagl olarak ithal etin tiiketiminin incelenmesi
o6nemli bir konu haline gelmistir. Bu ¢alismada, kirmizi et tiiketen bireylerin ithal et tiiketme
durumlarin1 etkileyen faktorler ve tiiketim tercihlerinin incelenmesi amaglanmistir.
Diyarbakir ilinde 2019 yilinda 384 tiiketici ile anket yapilmis olup elde edilen veriler
Tanimlayici istatistiklerle ve Ki-kare testi ile analiz edilmistir.

Arastirma bolgesinde ithal et tiiketimini yas, et ve et lriinlerine iliskin haber ve
reklamlardan etkilenme diizeyi, ithal et satin alim tercihi, ithal ve yerli eti ayirt etme, ithal
et fiyatina yerli et satin alma istekliligi, ithal et kesimine iliskin gorts, ithal etin tiretildigi
yeri bilme durumu, ithal ve yerli et fiyatlarin1 karsilastirma durumlar1 gibi faktoérlerin
etkiledigi sonucuna ulagilmistir. ithal ve yerli etin tiiketiciler tarafindan ayirt edilebilmesi
6nemli bir konudur. Ozellikle ambalajli et satin aliminda paket iizerinde ithal veya yerli
olma durumuna iliskin detayl bilgi icerigine sahip etiketlerin bulunmasi gereklidir. Yerli
tretimin tesvik edilmesi ve tretim kosullarinin iyilestirilmesi 6nerilmektedir. Yerli
tireticinin korunmasina 6zen gosterilerek et fiyatlarini diistirmeye yonelik politikalar
uygulanmalidir.

Anahtar Kelimeler: ithal et, kirmiz et, tiiketim, Diyarbakir
ABSTRACT

Due to the problems arising from the amount and price of red meat, Tirkiye has turned to
the import of live animals and carcass meat. Accordingly, examining the consumption of
imported meat has become an important issue. In this study, it was aimed to examine the
factors affecting the consumption of imported meat and consumption preferences of
individuals who consume red meat. A survey was conducted with 384 consumers in
Diyarbakir province in 2019, and the data obtained was analyzed with descriptive statistics
and Chi-square test.

In the research region, imported meat consumption is determined by age, number of
working family members, level of influence from news and advertisements about meat and
meat products, preference for purchasing imported meat, distinguishing between imported
and domestic meat, willingness to purchase domestic meat at the price of imported meat,
opinion on slaughtering imported meat. It has been concluded that factors such as knowing
where imported meat is produced and comparing imported and domestic meat prices affect
the meat prices. It is an important issue that consumers can distinguish between imported
and domestic meat. Especially when purchasing packaged meat, it is necessary to have labels
on the package with detailed information about whether it is imported or domestic. It is
recommended to encourage domestic production and improve production conditions.
Policies to reduce meat prices should be implemented, paying attention to the protection of
domestic producers.
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GiRiS

Bireylerin saglikli bir hayat siirebilmeleri icin dengeli
beslenmesi ve yeterli miktarda karbonhidrat, yag, vitamin,
mineral ve protein tiiketmesi gereklidir. Soya iiriinleri,
tahillar, baklagiller ve fasulye bitkisel proteinleri; yumurta,
balik, et ve et lrlnleri, siit ve siit iriinleri ise hayvansal
proteinleri olusturmaktadir (ikikat Tiimer ve ark., 2016).
Ozellikle et ve et ilriinlerinin siklikla tiiketilmesi protein ve
onemli mikro besinlerin aliminda etkilidir (McAfee ve ark,
2010, Millward ve Garnett, 2010). Et ve et frinleri
tiiketiminde tilkeler arasi ve tilke i¢i farkliliklar olabilmektedir
(Furnols ve Guerrero, 2014). Beslenme, yasam standartlari,
hayvancilik iiretimi ve tiiketici fiyatlar1 basta olmak tizere
makroekonomik belirsizlik ve Gayri Safi Yurtici Hasila
(GSYIH) soklar1 et tiiketimi iizerinde etkili faktérlerdir.
Uretim maliyetinin diger iiriinlere kiyasla cok yiiksek oldugu
bilinen kirmizi et, ayn1 zamanda yiiksek ¢ikt1 fiyatlarina sahip
bir tiriindiir. Et titketim miktar1 bin ton karkas agirlig: ve kisi
basina kilogram perakende cinsinden
hesaplanmaktadir ( OECD, 2024).

2022 yih Diinya dana eti tiiketimi 57.380 ton iken
kiiciikbas kirmizi et tiiketimi 463.840 ton, kisi basina
kiigiikbas kirmizi et tiiketimi 5.5 kg olarak tespit edilmistir.
Son yillarda kirmiz1 ete olan talep artis1 nedeniyle toplam
kirmizi et tiiketimi artis géstermistir (TEPGE, 2023). Tiirkiye
iklim ve cografi sartlarinin sagladig1 avantajlara baglh olarak
hayvancilik faaliyetleri icin oldukca elverislidir. Biiyiikbas
hayvancilik bir¢ok bélgede yapilmakta olan yaygin bir
ekonomik faaliyet koludur (ikikat Timer ve ark., 2022).
Tiirkiye’'nin toplam kirmizi et tiiketimi 2 milyon 36 bin ton

agirhigi

olup kisi basina tiiketim miktar1 23.9 kg, biiyiikbas kirmizi et
tiikketim miktari kisi basina 18.44 kg’dir. Kisi basina kii¢ciikbas
et tiikketimi ise 5.5 kg olarak tespit edilmistir (TEPGE, 2023).
ispanya, Almanya, Hollanda ve ABD iilkeleri kirmiz1 et
ihracati yapan énemli iilkelerdir. Cin, italya, Almanya ve
ithalate1
tanimlanmaktadirlar. “Tiirkiye’nin kirmizi et ihracat ve
ithalatindaki pay1 (%0,01) oldukg¢a diistiktiir” (Ertas, 2023).
Kirmizi et riinlerinin tlke ici fiyatlarinin disiirtilmesinin
saglanmasi ve arz-talep dengesinin korunmasi gibi amaglar
dogrultusunda Tiirkiye’de karkas ve canli hayvan ithalatim

Polonya ise en biylk tilkeler  olarak

artirmaya yonelik ¢calismalar yiritilmektedir (Aktas, 2020).
Tiirkiye'nin kirmizi et miktarinda ve fiyatinda yasadigi
sorunlar uzun yillara dayanmakta olup kisi basina et tiiketimi
fiyatlardaki artisa bagl olarak daha da diismektedir (Lorcu ve
Bolat, 2012).

Tiirkiye, 2010 yilindan itibaren canl hayvan ve karkas et
ithalat1 yapmaktadir (Aktas, 2020). Canli hayvan ithalat1 2023
yilinda 1 milyar 195 milyon 977 bin dolar olarak
gerceklestirilmis olmasina ragmen et fiyatlarinda artis
yasanmistir (TUIK, 2023). Islenmemis toplam kirmizi et
ithalati 37 bin tondur ve bu ithalatin %901 Polonya ve
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Fransa’dan yapilmistir. Tirkiye’nin biiyiikbas hayvan eti
ithalat1 2023 yilinda 36.546 ton, kiiciikbas hayvan eti ithalati
ise 520 tondur (ESK, 2023).

Tiirkiye’de kirmizi et tiiketimini etkileyen faktorlere
yonelik (Yaylak ve ark. 2010; Seker ve ark.,, 2011; Akcay ve
Vatansever, 2013; Sevimli ve Giilgubuk, 2018; Kibar ve ark,
2019; Taskopri, 2022; Giirbiiz ve ark., 2023) farkli calismalar
mevcuttur. Bu calismada, tiiketicilerin ithal et tiiketimlerini
etkileyen faktorlerin incelenmesi amaglanmistir.

MATERYAL ve YONTEM

Bu arastirmanin ana materyalini Diyarbakir ilinde yasayan
384 tiiketici ile yiiz ylize yapilan anketlerden elde edilen
veriler olusturmaktadir. Anket c¢alismasi 2019 yilinda
tamamlanmistir. Ornekleme siirecinde ortalamadan izin
verilen hata pay1 %5 ve %95 giiven derecesinde ¢calisiimistir.
Ornek biiyiikliigiiniin hesaplanmasinda Oransal Ornekleme
yontemi kullanilmistir (Newbold, 1995).

N=p=g
B {J"ur—ljtﬁ,; +p=g_

1362708« 05=+0.5

(1362708 - 1) = 0.00065 + 0.5 « 0.5

T, 0.05\°

2

n

~ 354

Formiilde;
n:Ornegin biiyiikligi,
N: Popiilasyondaki hanehalki sayisi
o2p :Oraninvaryansy,
p: Tiiketici sayisinin  popiilasyondaki oramini  (%5)
gostermektedir.
Arastirma kapsaminda elde edilen anket verileri
Tanimlayici istatistikler ve Ki-kare testi ile analiz edilmistir.

BULGULAR ve TARISMA

Arastirmaya katilanlarin yas ortalamasi 36.13 yil olup
%47.9'u 30-44 yas araligindaki bireylerdir. Erkek
katilimcilarin orani %64.6, evli olanlarin orani %76.6’d1r.
Katilimcilarin %16.7’si okuryazar, %19.0'u ilkokul, %26.6’s1
lise, %32.6’s1 liniversite mezunudur. Ailedeki birey sayisi
ortalama 5.52, cocuk sayisi ortalama 2.59, ailede aktif ¢alisan
birey sayis1 ortalama 1.58 olarak hesaplanmistir (Tablo 1).
Boz (2019) Tekirdag ili Siilleymanpasa ilcesinde yaptig
calismasinda tiiketicilerin yas ortalamasinin 37.37 yil,
%76.0’sinin evli bireyler oldugunu, %47.33’liiniin hanesinde
2-3 kisinin yasadigini belirlemistir.

Aylik toplam hane halk: gelir diizeyi ortalama 3,632 TL,
aylik toplam hane halki gida harcamasi ortalama 1,151 TL
olarak saptanmistir (Tablo 2). Kaya ve Yildirnm (2021)
arastirmalarinda 2017 yilinda, Sanlurfa ilinde katihmcilarin
aylik gelir ortalamalarinin 3,610 TL, aylik gida harcamalari
ortalamalarinin ise 1,165 TL oldugunu tespit etmislerdir.
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Tablo 1. Tiiketicilerin sosyo-demografik 6zellikleri
Table 1. Socio-demographic characteristics of consumers

N %
<29 122 31,8
30-44 184 479
Yas >45 78 20,3
Toplam 384 100,0
Kadin 136 35,4
Cinsiyet Erkek 248 64,6
Toplam 384 100,0
_ Bekar 90 23,4
Medeni Evli 294 76,6
Durum
Toplam 384 100,0
Okur-yazar 64 16,7
{lkokul 73 19,0
Egitim Ortaokul 20 5,2
Durumu Lise 102 26,6
(i) .
Universite 125 32,6
Toplam 384 100,0
o < 5 kisi 212 55,2
Aile birey > 6 kisi 172 448
sayisl
Toplam 384 100,0
) . <2 213 55,5
Ailedeki >3 171 445
cocuk sayis1
Toplam 384 100,0
Ailedeki 1 kisi 237 61,7
calisan > 2 Kkisi 147 38,3
sayisl Toplam 384 100,0

Tablo 2. Tiiketicilerin ekonomik 6zellikleri
Table 2. Economic characteristics of consumers

N %
<2499 145 37.8
ﬁ;’:ﬁgﬁf;m 2500-4999 132 34,4
ane f >5000 107 27,8
duzeyi (TL) Toplam 384 100,0
<999 156 40,6
ﬁ;’gﬁ‘;{ﬁfg 4,  1000-1999 164 427
harcamasi (TL) 22000 64 16,7
Toplam 384 100,0

Et ve et irinleri tiikketiminde haberler/reklamlardan
etkilenenlerin orant %30.2, etkilenmeyenlerin %69.8'dir.
“Kirmiz1 et iirtinlerinin iiretiminden tiiketimine kadar olan
tim asamalarinda denetlenip tiim saglik risklerinin
minimuma indirildigi, kesinlikle giivenilir bir kurum
tarafindan onaylanmas1” durumunda tiiketicilerin %51.6’s1
fazla 6deme yapmay istemektedirler. Katilimcilarin %52.6’s1
islenmis veya islenmemis et iirlinlerini ambalajsiz (a¢ikta)
almay1 tercih etmektedirler. Kirmizi et fiyatlarinin yiiksek
olmasi durumunun kirmizi et iiretiminin az, tiikketiminin fazla
olmasindan kaynaklandigi goriisiinde olanlarin oram

%>50.0’dir (Tablo 3). Onurlubas (2015) arastirmasinda Tokat
ilindeki bireylerin %40.6’sinin  saghikli oldugu Kkesinlikle
giivenilir bir kurum tarafindan onaylanmis iirtinlere fazla para
0deme yapmak istediklerini belirlemistir. Degirmenci ve
Yavuz (2019) ¢alismalarina katilanlarin %55.0’inin et ve et
triinleri satin aliminda ambalaj olmasina ¢ok ©6nem
verdiklerini tespit etmislerdir.

Tablo 3. Kirmizi et tiiketimine iliskin genel bilgiler
Table 3. General information about red meat consumption

N %
Et ve et tiriinleri Hayir 268 69,8
ile ilgili
haberlerden Evet 116 30,2
etkilenme durumu Toplam 384 100,0
Denetlenmis Hayir 186 48,4
kl-rmm et"urunlerl Evet 198 51,6
icin fazla 6deme
yapma istekliligi ~ Toplam 384 100,0
driinlerinde satin ~ Agcikta satilan 202 52,6
alim tercihi Toplam 384  100,0
Kirmizi et Uretim az olmasi 192 50,0
fiyatlarinin yiiksek v,y politikalar 130 33,9
olmasinin } )
nedenlerine Yiiksek maliyet 127 331
yonelik goriisler*  Aracinin fazla olmasi 51 13,3

*Birden fazla yanit alinmistir.

Ithal etin karkas olarak ithal edilmesi gerektigini
diisiinenlerin orani %96.4, ithal etin helal kesim oldugunu
diisiinenlerin orani ise %53.9 olarak saptanmistir. Ankete
katilanlarin %57.3’0 Tirkiye Et ve Siit Kurumu tarafindan
piyasaya siiriilen etlerin ithal oldugundan haberdardir. ithal
ambalajli etin markasina 6nem verenlerin oram1 %84.9’dur,
Ithal etin ambalaj bilgilerinde mensei/iiretim yeri bilgilerinin
bulunmasini isteyenlerin orami %96.1'dir. Tiketicilerin
%96.1'inin ithal ambalajli et/et iiriinleri tizerinde renkli etiket
(ithal et oldugunu belirten bir etiket) bulunmasini istedigi
belirlenmigtir  (Tablo 4). Ozyiirek ve ark, (2019)
¢alismalarina katilanlarin tamaminin satilan kirmizi etin ithal
veya yerli oldugunun tiiketiciye belirtilmesi gerektigi
goriisiine sahip olduklarini incelemistir.

Diyarbakir ilinde arastirmaya dahil edilen tiiketicilerin
%40.4°( ithal et tiiketmekte olup %54.2’si ithal et ile yerli eti
ayirt edememektedir. Katiimcilarin %29.9'unun ithal et
fiyatinin yerli et fiyatina gore diisiik olmasi durumunda
tilketebilecekleri, %70.1'inin ise tiilketmek istemedigi
incelenmistir. Yerli kirmiz1 et ve ithal kirmiz et icin fiyat
karsilastirmasi yapanlarin oram %41.7’dir. ithal eti tercih
ederken katilmcilarin etin kokusuna (%68.5), gorseline
(%18.5) daha fazla dikkat ettikleri sonucuna ulasilmistir
(Tablo 5).
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Tablo 6 Tablo 6’da arastirmaya katilan bireylerin kirmizi
ithal et tiiketme durumlarim etkileyen faktdrlerin dagilimi
verilmistir. Katiimcilarin %59.6’s1 ithal et tiiketmemekte,
%40.4’1 ise tiiketmektedir. Kirmizi ithal et tiiketimi Gizerinde
etkili faktorlerin incelenmesi amaciyla Ki-kare analizi
yapilmistir. Analiz sonucuna gore ithal et tiiketme durumu ile
yas, kirmizi et Uirtinleri tiiketiminde haberler ve reklamlardan
etkilenme, tiriinlere yonelik satin alim tercihi, ithal ve yerli eti
ayirt etme, ithal et fiyatina yerli et satin alma, ithal etin helal
kesim oldugunu diisiinme, ithal etin tiretildigi tilkeyi bilme,
ithal ve yerli et fiyatlarim1 karsilastirma durumlari arasinda
istatistiki agidan anlaml fark oldugu tespit edilmistir (Tablo

6).

Tablo 4. Tiiketicilerin ithal et iiretimine yonelik goriisleri

Table 4. Consumers’ opinions about imported meat
production

N %
ithal etin ne sekilde ithal Canh 14 3,6
edilmesi gerektigine Karkas 370 96,4
yonelik goriis Toplam 384  100,0
Ithal etin helal kesim Hayr 177 461
oldugunu diigtinme Evet 207 53,9
durumu Toplam 384  100,0
Et ve Siit Kurumu etlerinin ~ Hayir 164 42,7
ithal oldugundan haberdar Evet 220 57,3
olma durumu Toplam 384  100,0
[thal ambalajli etin Hayr 227 591
markasina dikkat etme Evet 157 84,9
durumu Toplam 384 100,0
Ithal etin ambalaj Hayir 12 31
bilgilerinde mensei/liretim Evet 372 96,9
yeri olmalidir goriisii Toplam 384  100,0
Ithal ambalajh et/et Hayr 15 39
iirtinleri tizerinde renkli Evet 369 96,1
etiket bulunmalidir goriisii Toplam 384  100,0

ithal et tiikketme durumu ile yas gruplari arasinda istatistiki
acidan anlamli bir fark saptanmistir (p < .01). ithal et
tiikketmeyenlerin cogunlugu 45 yas ve tizerindeki bireyler olup
29 ve alt1 yas grubundaki bireylerde ithal et liretme oraninin
daha ytiksek oldugu belirlenmistir (Tablo 6).

ithal et tiikketme durumu ile et ve et trinleri ile ilgili
haberlerden ve reklamlardan etkilenme durumu arasinda
istatistiki acidan anlaml bir fark oldugu belirlenmistir (p <
.01). Ithal et tiiketenlerin %46.3'i haber ve reklamdan
etkilenirken, ithal et %65.3’1
etkilenmemektedir (Tablo 6).

ithal et tiiketme durumu ile kirmiz1 et satin alim tercihi
arasinda istatistiki agidan anlaml bir farklilik saptanmistir (p
<.10). Et satin aliminda ithal et tiiketmeyenlerin %64.3'tinlin
ambalajli et Uriini tercih ettigi tespit edilmistir (Tablo 6).
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tiketmeyenlerin

Salman (2019) c¢alismasinda tiiketicilerin ambalajhi ithal
kirmiz1 et tiiketme durumu tizerinde gelir ve egitimin etkili
faktorler oldugunu belirlemistir.

Ithal et tiiketme durumu ile ithal et ve yerli eti ayirt etme
degiskenleri arasinda istatistiki acidan anlamli bir fark
saptanmistir (p < .01). ithal et tikketmeyenlerin %65.9’'unun
ithal et ve yerli et arasinda ayrim yapabildigi incelenmistir
(Tablo 6).

Tablo 5. Tiiketicilerin ithal et tiiketim tercihleri
Table 5. Consumers'imported meat consumption preferences

N %
Hayir 229 59,6
ithal et tilketme durumu Evet 155 40,4
Toplam 384 100,0
. Hayir 208 54,2
Ithal et ile yerli eti ayirt Evet 176 458
edebilme durumu ’
Toplam 384 100,0
ithal et fiyatinin yerli et Hayir 269 70,1
fiyatina gore distik olmast  pyet 115 29,9
durumunda tiiketme
istekliligi Toplam 384 100,0
Yerli kirmizi et ve ithal Hayir 224 58,3
kirmizi et fiyatlari Evet 160 41,7
kiyaslama durumu Toplam 384 100.0
Renk 28 7,3
ithal b ederk Koku 263 68,5
Ithal eti tercih ederken . .
dikkat edilen faktorler Gorseli 71 18,5
Tad1 22 5,7

Toplam 384 100,0

ithal et tiilketme durumu ile ithal et fiyatina yerli et satin
alma istekliligi arasinda istatistiki agidan anlamli bir fark
tespit edilmistir (p < .01). Ithal et tiikketmeyenlerin %75.8'i
ithal et fiyatina yerli et satin almak istememektedir. ithal et
tiiketenlerin %78.3’linlin ithal et fiyatina yerli et almak
istedikleri belirlenmistir (Tablo 6).

Ithal et tiikketme durumu ile ithal etin helal kesim oldugunu
diisiinme durumu arasinda istatistiki agidan anlamh bir fark
saptanmistir (p <.01). ithal et titkketmeyenlerin %71.2’si helal
kesim olmadigini diisiiniirken ithal et tiiketenlerin %50.2’si
helal kesim oldugunu diisiinmektedir (Tablo 6).

ithal et tiiketme durumu ile ithal etin iiretildigi iilkeyi
bilme durumu arasinda istatistiki agidan anlamlh bir fark
saptanmustir (p <.05). ithal et tilketmeyenlerin %61.9’u ithal
etin Uretildigi iilkeler hakkinda bilgi sahibi degilken ithal et
tliketenlerin %53.6’s1 bilgi sahibidir (Tablo 6).

Ithal et tiiketme durumu ile ithal et ve yerli et fiyatlarim
karsilastirma durumu arasinda istatistiki agidan anlaml bir
fark saptanmistir (p < .01). ithal et tiiketmeyenlerin %77.2’si
kiyaslama yapmamakta olup ithal et tiiketenlerin %65.0'i fiyat
karsilastirmasi yapmaktadir (Tablo 6).
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Tablo 6. Tiiketicilerin kirmizi ithal et tiikketimlerini etkileyen faktorlerin analizi (%)
Table 6. Analysis of factors affecting consumers' red imported meat consumption (%)

ithal et tiiketmeyen

Ki-kare degeri

Ithal et tiikketen Toplam

(P degeri)
Yas (Yil)
<29 50.0 50.0 100.00
30-44 60.9 39.1 100.00 9.613%**
>45 71.8 28.2 100.00 (0.008)
Toplam 59.6 40.4 100.00
Haber ler ve reklamlardan etkilenme durumu
Hayir 65.3 34.7 100.00
Evet 46.6 53.4 100.00 11.820%**
Toplam 59.6 40.4 100.00 (0.001)
Satin alim tercihi
Ambalajh 64.3 35.7 100.00
Acikta satilan 55.4 44.6 100.00 3.108*
Toplam 59.6 40.4 100.00 (0.078)
Ayirt etme durumu
Hayir 54.3 45.7 100.00
Evet 65.9 34.1 100.00 5.313%*
Toplam 59.6 40.4 100.00 (0.000)
ithal et fiyatina yerli et satin alma istekliligi
Hayir 75.8 24.2 100.00
Evet 21.7 78.3 100.00 97.941%
Toplam 59.6 40.4 100.00 (0.000)
Ithal etin helal kesim oldugunu diisiinme durumu
Hayir 71.2 28.8 100.00
Evet 49.8 50.2 100.00 18.200***
Toplam 59.6 40.4 100.00 (0.000)
Ithal etin iretildigi tilkeyi bilme durumu
Hayir 61.9 38.1 100.00
Evet 46.4 53.6 100.00 4.750*
Toplam 59.6 40.4 100.00 (0.029)
Ithal ve yerli et fiyatlarim karsilastirma durumu
Hayir 77.2 22.8 100.00
Evet 35.0 65.0 100.00 69.154*
Toplam 59.6 40.4 100.00 (0.000)

SONUC ve ONERILER konusunda bireylerin Kkararsizligi oldugu belirlenmistir.

Diyarbakir ilinde kirmizi et tiiketen bireylerin ithal et
tiketme durumlar1 izerinde etkili olan faktdrlerin
incelenmesinin amaglandig1 bu ¢alismada, ithal et tiiketimine
yonelik 6nemli bulgular elde edilmistir. Katilimcilarin et ve et
riinleri ile ilgili yapilan haberlerden etkilenme orani diisiik
olmasina ragmen 6zellikle iireticilerin ve tiiketicilerin aktif bir
sekilde erisim sagladiklari televizyon, telefon ve sosyal medya
aglar1 araciligiyla et iiretimine ve tiiketimine iliskin dogru ve
giivenilir bilgilerin aktarilmas1 énemlidir. Buna bagl olarak
glivenilir bir kurum tarafindan denetlenmesi yapilan iiretim
kosullarinin tiiketicilere sunulmasinin, hijyen kurallarina
dikkat edilmesinin ve bireylerin sagligini riske atacak iiretim
kosullarinin iyilestirilmesinin O6nemi tiiketicilere
kazandirilmalidir. Arastirma bélgesinde bu faktorlere iliskin
farkindalik diizeyinin hedeflenen seviyede olmadigi ve

denetlenmis et triinleri i¢in fazla 6deme yapma istekliligi

Ayrica et ve et lriinlerinin daha ¢ok ambalajsiz (agikta)
alindig tespit edilmis ve tiiketicilerin lriinlerin kimyasal ve
fiziksel tehlikelere maruz kalmasina iliskin tehditleri géz ardi
ettigi degerlendirilmistir.

Tiiketiciler, liretimin az tiketimin ise fazla olmasindan
kaynakl olarak et fiyatlarinin yiiksek oldugu goriisliine sahip
olup katilimcilarin ¢ogunlugu ithal etin karkas et olarak ithal
edilmesi gerektigini belirtmistir. Buna ragmen ithal etin helal
kesim olup olmadigina dair net bir ayrim yapamamaktadirlar.
Tiikettikleri et ile ilgili ithal edilen iilkeye iliskin bilgilerin
verilmesi, ithal et tiiketiminde dikkat edilmesi gereken
oncelikli kriterlerin belirlenmesi, tiilketim asamasinda yerli ve
ithal eti ayirt edebilme ve hatta fiyat karsilagtirmasi
yapabilme durumlarina olumlu yénde katki saglayacak bilingli
tiikketim diizeyinin olusturulmasi gereklidir.
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Ankete katilanlarin ithal et tiiketme durumlar tizerinde;
yas, et ve et dUriinlerine iliskin haber ve reklamlardan
etkilenme diizeyi, ithal et satin alim tercihi, ithal ve yerli eti
ayirt etme, ithal et fiyatina yerli et satin alma istekliligi, ithal
et kesimine iliskin goris, ithal etin tretildigi yeri bilme
durumu, ithal ve yerli et fiyatlarim1 karsilastirma durumlari
gibi faktorlerin etkili oldugu sonucuna ulasilmistir.

Turkiye genelinde ithal kirmizi et pazarlamasinin, tiretici
ve tiiketici lizerindeki etkisini inceleyen farkli arastirmalarin
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C vitamini kaynagi olarak kusburnu meyvesinin farkli dozlarda (5, 10 ve 15 g/kg)
katilmasinin yumurtlama performansi ve yumurta agirligi izerindeki etkileri incelenmistir.
Calismada 26 haftalik yastaki 80 siyah Atak-S yumurta tavugu kullanilmis, yem ve su serbest
olarak verilmis ve 30 glinliikk deneme siiresince takip edilmistir. Deneme, kontrol grubu ile
birlikte 4 grupta gerceklestirilmis ve her grupta 20 tavuk bulundurulmustur. Gruplara
ayrilan tavuklar yer degistirilerek stres faktoriiniin olusturulmasi saglanmistir.
Kusburnunun yer degisikliginden kaynaklanan strese karsi etkileri gozlemlenmis, yumurta
agirhigy ve tavuklarin yumurtlama performansi tespit edilmistir. Kontrol grubu ile
karsilastirildiginda, tavuklarda ilk 10 giin tim gruplarda yumurta veriminde diisiis
gozlemlenmistir. Tavuklarin O ile 10 giin arasindaki yumurta verimleri yaklasik %60’a
kadar diismiis, 10 ile 30 giin arasinda ise her grup yiikselis gostermistir. Ancak, 15 g/kg
kusburnu eklenen grup en yiiksek verime ulasmis ve kontrol grubu dahil diger tiim
gruplardan daha erken bir yiikselis gézlemlenmistir. [lave kusburnu verilen gruplarda,
yumurta sayisi ve yumurtlama ytizdesi kontrol grubuna gore daha erken bir artis tespit
edilmistir.
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ABSTRACT

In this study, the effects of different doses (5, 10 and 15 g/kg) of rosehip fruit as a source of

vitamin C on laying performance and egg weight of Atak-S laying hens reared under

displacement stress were investigated. In the study, 80 black Atak-S laying hens at the age of
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GIRIS

Tavukculuk giinlimiizde 6nemli bir sektér haline gelmis.
Insanlarin besin maddesi olarak kullandig1 tavuk iiriinleri
basta yumurta ve et olmak flizere insanlarin tiiketimine
sunulmaktadir. 2001 yilinda 370.909.696 adet tavuk kesilerek
614.745 ton tavuk eti iretilirken tavuk yumurta sayisi ise
10.575.046 bu rakamlar 2023 yilinda 1.270.251.204 adet
tavuk kesilerek 2.328.791 ton tavuk eti Uretilmis tavuk
yumurta sayisi 20.637.732 adete ulasmustir (TUIK, 2023)

Ne kadar zamandir Tirkiye’de oldugu ve ne zaman
geldikleri bilinmeyen “Denizli”, “Gerze” ve “Ciplak Boyun”
olmak tlizere li¢ farkli yerli irkin saf olarak tespit edilip
korundugunu ve bunlarin en ¢ok taninani ise “Denizli”
oldugunu bildirmektedir (Kaya ve Yildiz 2014)

Turkiye'nin yerli gen kaynaklari arasinda olan Denizli
tavuk 1rki hibrit tavuk genotiplerine gére yumurta ve et
verimleri yoniinden daha diisiik oldugu i¢in organik vb.
iretim modellerinde kullanim durumunda hibrit tavuklarin
kullanimina oranla iiretim maliyetleri artacaktir (Aksoy vd
2022).

Turkiye'de yerli hibrit tavuk ebeveynlerinin liretimi i¢in
1968'de baslayan calismalar, 1978'de "Ulkesel Tavukculuk
Projesi" ad1 altinda birlesmis ve 1983'ten sonra "Tavukc¢uluk
Arastirma Gelistirme Projesi" olarak devam etmistir. Bu
projelerde, yumurtaci ve etci hibritler elde etmek amaglandi
ve yabanci hibrit tavuk ebeveynlerinden geriye melezleme
yapilarak iiretilen anne ve baba hatlari, 1slah ve seleksiyon
yontemleriyle melez kombinasyonlar belirlenmek yolunda
calismalar yapilmistir. Arastirma Enstitiisii tarafindan
gelistirilmis olan ATAK, ATAK-S ve ATABEY 1rklari tizerinde
calismalar yuritiilerek testlere tabi tutulmustur (Durmus vd
2008).

Atak-S kahverengi yumurta tavuklar1 Tavukeuluk
Arastirma Enstitiisii vasitasiyla gelistirilmistir. Kahverengi
yumurtaya sahip olan Atak-S ile kahverengi yumurtaya sahip
yabanci tavuklarin serbest sistem iiretim modelinde yapilan
arastirmalar sonucunda c¢esitli yonlerde benzer o6zellikler
veya listiin ozellikler gostermekle beraber serbest sistem
yumurta tavukculugunda Atak-S irkinin daha elverisli oldugu
sonucuna ulasimistir (Tiirker vd 2017).

Tavuklarda yumurtanin kabuk kalitesini, genotip, yas,
beslenme, yumurtlama ddénemi, yetistirme yontemi, suyun
kalitesi, stres faktorleri, sicaklik, nem orani ve hastaliklar gibi
cesitli faktorlerden etkilenir (Onbasilar ve Tabib 2019).

Kanatli hayvanciliginda maliyeti diistiriip karl bir liretim
saglamak amaciyla, stres unsuru engellenmeli ve minimuma
diistiriilmelidir. Stres altinda, verimlilik i¢in gerekli olan besin
6gelerinin bir bolimii hayatta kalabilmek adina tiiketilmekte,
bu da canlinin saglik durumu ve tiretkenligi lizerinde olumsuz
etkiler yaratmaktadir. Diger ciftlik hayvanlarina kiyasla,
yetistirilen kanathlarin stres duyarliligi daha fazladir (Alves

vd 2012; Lara ve Rostagno 2013). Stres, canli organizmanin
bircok sistemi tlizerinde etkili olup bagisiklik sisteminin
baskilanmasi, biiylime, kilo alim1 ve yem tiiketiminde azalma
gibi negatif sonuglara neden olabilir. (Puvadolpirod ve
Thaxton 2000). Coskun ve inal (1995)’a gore cesitli streslere
maruz kalan tavuklara ek C vitamini uygulamasinin yumurta
kabuk kalitesi, verim ve bagisiklik sistemlerini olumlu yénde
tesir ettigi dair bulgular bulunmustur.

Dogal ortamda yetisen bitkiler ile insanlar tarafindan
yetistirilen bitkiler arasinda C vitamini igerigi bakimindan en
zengin bitkinin kusburnu (Rosa canina) oldugu bilinmektedir.
Bu oran bitkinin yetistigi iklime, toprak sartlarina, tir ve
rakima ile iliskili olarak 100-5300 mg./ 100 gr olarak
saptanmistir (Karadeniz 1983).

Strese maruz birakilan yumurtaci tavuklarin yemlerine
askorbik asit yerine kusburnu meyvesi eklenmesi, kontrol
grubu ile Kkarsilastirildiginda yumurta sarisi agirhginda
iyilesme saglamistir. Ayrica, kusburnu meyvesinin rasyona
ilave edilmesi, yumurta sarisinin rengi ve kirmizilik
seviyesinde sayisal bir artisa yol actig1 haftalik yumurta sayisi,
yumurta verimi, yumurta agirligina olumlu yonde etkileri olup
kullanilabilecegi gozlemlenmistir (Yildiz vd 2020)

Bu ¢alismada, yer degisim stresine maruz birakilan Atak-S
tiri yumurta tavuklarinda C vitamini kaynagi olarak
kusburnu meyvesi kullanilarak yumurta verimi ve yumurta
agirligy lizerine etkisi incelenmistir.

MATERYAL ve YONTEM

Calismanin hayvan materyali Artvin ilinde bulunan 6zel bir
isletmede yetistiriciligi yapilan 26 haftalik yasta 80 adet Atak-
S tavuklarindan olusmaktadir. Calismanin etik kurul onayi
Atatiirk Universitesi Ziraat Fakiiltesi Birim Etik Kurulu’ndan
(Tarih: 30.05.2024, Sayi: 2024/16-1) alinmistir. Calismada
kullanilan tavuk yemi ticari bir yem fabrikasindan temin
edilmistir. Temin edilen tavuk yeminin hammadde ve besin
madde igerikleri Tablo 1’de verilmistir. Calismada C vitamini
kaynagi olarak kullanilan Kusburnu Artvin ili merkez ilgesi
varlik koyli bolgesinden temin edilmis ve g¢alismanin
yliriitiildiigi isletmeye getirilerek égiitiilmiistir. Ogiitiilmiis
Kusburnunun besin madde icerigi Tablo 2’de gdsterilmistir.
Tavuklar 4 gruba ayrilarak her bir grupta 20’ser adet tavuk
bulundurulmustur (Tablo 3). Tavuk yemine ilave olarak
ogiitillen Kusburnu sirasiyla 0, 5, 10 ve 15 g/kg olacak sekilde
30 giin boyunca verilmistir.

Calisma oncesinde tavuklar kendi yasam bolgelerinin
disinda almip 20 m?’lik kiimeslere yerlestirilmistir. ic ve dis
ortam sicakliklilar tiim gruplar icin sabit hale getirilmistir.
Giin icerisinde aydinlatma 14 saat gece 10 saat gilines 15181
olacak sekilde tasarlanmistir. Calisma siiresince giinliik olarak
her bir grubun yumurta sayilari belirlenmis ve yumurta
agirliklar1 oda sicakliginda 24 saat bekletildikten sonra 0,1
mg’a duyarli terazide tartilarak kayit altina alinmistir.
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Tablo 1. Calismada kullanilan rasyona ait hammadde ve besin

Tablo 3. Calismada belirlenen deneme gruplar1 ve rasyona
ilave Kusburnu miktarlari
Table 3. Experimental groups determined in the study and the

amount of rosehip added to the ration

Grup flave Miktan

Kontrol flave yok

KB5 5 g/kg Kusburnu ekstrakti
KB10 10 g/kg Kusburnu ekstrakti
KB15 15 g/kg Kusburnu ekstrakti

maddeleri
Table 1. Raw materials and nutrients of the ration used in the
study
Hammaddeler Oran Besin Oran (%)
(g/kg) Maddeleri
Misir 55,630 Kuru Madde 89,62
Yemlik un 15,000 Ham Protein 16,75
Soya Kiispesi 10,967 Ham Seltloz 3,17
Fullfat Soya 6,346 Ham Yag 3,71
Mermer Tozu 6,326 Ham Kiil 10,68
Aycicegi Kiispesi 3,032 Nisasta 44,96
DCP 18 1,636 Na 0,16
Tuz 0,244 K 0,62
Sodyum Bi 0,190 Cl 0,22
Karbonat
D-L Metiyonin 0,170
Vitamin 0,200
Mineral 0,100
Choline-60 0,060
L- Threonine 0,053
L-Lysine 0,050
Tablo 2. Calismada kullanilan rasyona ilave edilen

Kusburnuya ait besin degerleri (Ciiriik 2023).
Table 2. Nutritional values of rosehip added to the ration used

in the study (Cliriik 2023).

Besin Maddesi Miktar  Besin Maddesi Miktar
B1 vitamini

0 - )
Su, (%) 41,0-70,08 (mg/100g) 120
Toplam kuru madde, B2 vitamini,
%) 29,92-59,0 (mg/100g) 7
Suda ¢dziiniir kuru Karotenoid,
madde, (%) 20,05-48,1 (mg/100g) 3,8
Toplam asit (Malik a.), i 1 o
(%) 0,95-4,0 Kiil, (%) 2
Toplam seker, (%) 8,68-22,44 Kalsiyum, (ppm) 99-342
oo 1100-
Indirgen seker, (%) 7,55-21,29 Fosfor, (ppm) 3320
Sakkaroz, (%) 1,08-2,01 Potasyum (ppm) 4203
Seliiloz, (%) 2 Sodyum, (ppm) 18

Protein, (%) 8,58-11,45 Magnezyum, (ppm) 152

C vitamini, (mg/100g) 200-5000 Mangan, (ppm) 880

P vitamini, (mg/100g) 1320-3320 Demir, (ppm) 21

K vitamini, 0,022-

(mg/100g) 0,080 B2k (ppm) 3.2
Cinko, (ppm) 19

Journal of Animal Science and Economics

Calismada elde edilen yumurta sayilari ve yumurta
agirliklar1  degerlerinin SPSS paket programinin GLM
prosediirii kullanilarak istatistik analizi yapilmistir. Gruplar
arasindaki farkliliklar Duncan Coklu Karsilagtirma Testi ile
belirlenmistir.

BULGULAR ve TARISMA

Yer degisim stresine maruz birakilan Atak-S yumurtaci
tavuklarinin yemlerine farklh miktarlarda katilan 6giitiillmiis
kusburnu ilave edilmesiilk 10 glinde yumurta sayisinda ylizde
60 oranina kadar diistis gozlemlenmistir (Sekil 1). Ancak son
20 giinde kusburnu verilen Atak-S yumurtaci tavuklarinda
kontrol grubu tavuklara gore yumurta sayilar1 daha fazla artis
gostermistir. Rasyonlarina katilan ¢ vitamini aktarimi igin
kullanilan kusburnunun yer degisim stresinde olan Atak-S
yumurta tavuklarina ilk 10 giin boyunca olumsuz etkisi
gozlemlenirken sonraki 20 giin boyunca stres faktorleri
tizerinde olumlu bir etkiye sahip oldugu diisiiniilmektedir.
Olusan bu durumun rasyondaki besin ihtiyacim
degismesinden kaynaklandig: diistintilmektedir.

Calisma sonucunda elde edilen verilere gore Atak-S
genotipi yumurta tavuklarinin yumurta agirligit kusburnu
ilave edilen gruplarda istatistiki olarak ¢ok énemli derecede
(p < .01) disiik bulunmustur (Tablo 4). Bunun sebebinin
kusburnu ilave edilen tavuklarin katilan kusburnu oranina
gore beslenmelerindeki enerji bakimindan bir agik oldugu
diistintilmektedir. Kusburnu ilave edilen gruplardaki tavuklar
daha diisiik yumurta agirligina sahip olsalar da yumurta sayisi
bakimindan kontrol grubu tavuklarina goére nispi olarak daha
ytksektir. Venda 1rki tavuklarin diyetlerine farkli oranlarda
dahil edilen askorbik asit, tavuklarin verimliligi, yumurta
sayisi ve yumurta agirhigi iizerindeki etkileri arastirildigi bir
calismada (Adesola vd 2013), askorbik asit ilavesinin
herhangi bir grupta yumurta miktar1 ve agirhifina etkisiz
oldugunu belirtmislerdir. (Cayan ve Erener 2015) ise
yaptiklar1 ¢alismada, zeytin yapragl tozunun tavuklara
verilmesinin yumurta verimini ve yumurta kalitesi artirdigini
bildirmislerdir. Yapilan tiim bu arastirmalar incelendiginde
rasyonlarda dogal bitkiler ilave yem olarak kullanildiginda
tavuklarin daha yiiksek yumurta verimine ve kalitesine daha

fazla katki sagladig1 gozlemlenmistir.
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Tablo 4. Atak-S tavuklarinin rasyonuna farkli diizeyde
Kusburnu ilavesinin yumurta sayisi ve yumurta agirligina
etkisi (+ Standart hata)

Table 4. Effect of different levels of rosehip supplementation
to the diet of Atak-S hens on egg number and egg weight (+
Standard error)

N  Yumurta Sayisi Yumurta Agirhigi (g)
Kontrol 20 14,86 + 0,31 60,7 £ 0,182
KB5 20 14,86 + 0,29 60,43 £ 0,172
KB10 20 15,2 £ 0,29 59,9+ 0,12b
KB15 20 15,4 £ 0,27 59,5+0,18b
oD .
Genel 15,08 + 0,14 60,13 + 0,09

OD: Onemli degil; **: p<.01; =P Aym harfle gésterilen ortalamalar arasindaki
fark 6nemsizdir. KB: Kusburnu

19
18
17
16
15

Yumurta sayisi

14
13

12 l/

11
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Giln
e KONtro| e KB5 KB10 emmm=KB15

Sekil 1. Gruplardan alinan yumurta sayilari
Figure 1. Number of eggs taken from the groups

Sekil 1'de gosterilen ve 20 adet 26 haftalik Atak-S
yumurtaci tavuk bulunan 4 grubun yumurta verimleri giliik
olarak yazilmis olup 0-10 giin arasi tavuklarin kusburnuna
alisma ve yer degisiminden dolay1 yumurta verimlerinde bir
diisiis gozlemlenmistir. 10-30 giin arasinda tavuklar olasi
stres etmenlerine alismis yumurta verimleri artmistir. Bu
artis slirecinde takip edilen guruplarin yumurta
verimlerindeki artis hizlarina bakilarak KB15 grubunda diisiis
gerceklestikten sonra diger gruplara nispeten daha hizh
yiikseldigi gériilmektedir. ilave kusburnu verilen gruplar ve
kontrol gurubunda yiikselis daha ge¢ oldugu Sekil 1'de
gozlenmektedir.
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Sekil 2. Tavuklardan alinan yumurta agirliklarinin ortalamasi
Figure 2. Mean egg weights obtained from hens

Sekil 2’de tavuklarin yumurta agirlik ortalamalarina
bakildiginda tavuklarin alisma siirecinde yumurta agirliklar:
birbirlerine ¢ok benzemektedir fakat kusburnu ilavesinin
verildigi gruplarda diisiisler gézlemlenmistir. Diisen yumurta
gramajlarina bakildiginda KB15 grubunun kontrol grubuna
kiyasla daha disiik agirlikta oldugu goriillmektedir. Kusburnu
ilavesi verilen gruplarda verilen kusburnu miktar1 arttik¢a
yumurta agirlarindaki diisiis gozlenmektedir buna sebep
olarak yeni olusan rasyonlarinda besin madde oranlarinin
degistigi diistinilmektedir.

SONUC

Yapilan calismada 80 adet 26 haftalik Atak-S yumurta
tavuklarinin bulunduklar kiimesten alimip farkl kiimeslere
koyuldugunda rasyonlarina ilave olarak farkli oranlarda
kusburnu katilmistir. Alinan verilerde 0-10 giin arasi
tavuklarin alisma siiregleri gozlemlenirken 10-30 duruma
alisma verimlerinde yiikselme go6zlemlenmistir. Calismaya
alinan 4 gruptan alinan veriler grafiklerde verilmistir.
Yumurta verimlerine bakildiginda istatiksel olarak sonug
o6nemsiz bulunsa da alisma siirecinden hizla ¢gikan KB15 grubu
tavuklarina ilk 10 giin boyunca alisma siirecinin etkisi
gozlemlenirken sonraki 20 giin boyunca stres faktorleri
lizerinde olumlu bir etkiye sahip oldugu diisiiniilmektedir.
Yumurta agirliklarinda kontrol grubunun KB15 ile
kiyaslandiginda daha yiiksek oldugu goriilmistiir. Bu
durumun rasyondaki besin ihtiyacim1 degismesinden
kaynaklandigi diisiiniilmektedir.
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Review Derleme

Robotics Systems and Artificial Intelligence
Applications in Livestock Farming

Hayvancilikta Robotik Sistemler ve Yapay Zeka
Uygulamalari
ABSTRACT

Livestock farming, as a part of agriculture, has been an activity for centuries aimed at meeting the basic food
needs of humans. This sector includes various sub-branches such as cattle farming, small ruminant farming,
poultry farming, and beekeeping. Traditionally, animal care and production, carried out by human labour,
have begun to be supported by technologies such as machines and artificial intelligence with the
advancement of technology. Innovations such as artificial intelligence applications, image processing
systems, and autonomous farm systems have reduced human errors and increased quality and speed in
production. Especially in cattle farming, robotic systems and artificial intelligence applications reduce
labour costs, increase productivity, and minimize environmental impacts. In the future, with more
advanced robotic systems and artificial intelligence algorithms, the livestock industry will become more
sustainable. These technologies have also been effective in areas such as disease detection. Specifically in
cattle farming, it has been emphasized that robotic systems and artificial intelligence applications reduce
labor costs, increase productivity, and minimize environmental impacts. It is predicted that in the future,
with more advanced robotic systems and artificial intelligence algorithms, the industry will become even
more sustainable. The use of robotic systems and artificial intelligence applications in the cattle farming
industry brings a variety of benefits. These technologies reduce labour costs, increase efficiency, improve
animal welfare, and minimize environmental impacts. Additionally, they enable the production of healthier
animals and higher quality products. The cattle farming industry will continue to undergo significant
changes with the further proliferation of robotic systems and artificial intelligence applications. In the
future, more advanced robotic systems and artificial intelligence algorithms will further optimize cattle
farming processes and make the industry more sustainable. Robotics systems and artificial intelligence
applications are driving a significant transformation in the cattle farming industry.

Keywords: Livestock, Farm Systems, Artificial Intelligence Applications, Autonomous Technologies, Image
Processing, Robotic Systems.

0Z

Hayvancilik, tarimin bir pargasi olarak insanlarin temel gida ihtiyaglarini karsilamak amaciyla
yuzyillardir var olan bir faaliyettir. Bu sektorde biiyiikbas, kiiciikbas, tavukguluk ve aricilik gibi farkl
alt dallar bulunmaktadir. Geleneksel olarak insan giicliyle yapilan hayvan bakimi ve iretimi,
teknolojinin ilerlemesiyle makineler ve yapay zeka gibi teknolojilerle desteklenmeye baslamistir.
Yapay zeka uygulamalari, goriintii isleme sistemleri ve otonom ciftlik sistemleri gibi yenilikler, insan
hatalarim azaltarak iiretimde kalite ve hiz artis1 saglamstir. Ozellikle sigir yetistiriciligi alaninda
robotik sistemler ve yapay zeka uygulamalari, isgiicii maliyetlerini diisiirmekte, verimliligi artirmakta
ve cevresel etkileri minimize etmektedir. Gelecekte daha da gelismis robotik sistemler ve yapay zeka
algoritmalariyla hayvancilik endiistrisi daha stirdiirtilebilir bir hale gelecektir Bu teknolojiler, hastalik
tespiti gibi alanlarda da etkili olmustur. Sigir yetistiriciligi 6zelinde, robotik sistemlerin ve yapay zeka
uygulamalarinin isgiicii maliyetlerini azalttigi, verimliligi artirdig1 ve cevresel etkileri minimize ettigi
vurgulanmistir. Gelecekte, daha da gelismis robotik sistemler ve yapay zeka algoritmalarinin endiistriyi
daha siirdiiriilebilir hale getirecegi tahmin edilmektedir. Robotik sistemlerin ve yapay zeka
uygulamalarinin sigir yetistiriciligi endiistrisine bir dizi faydasi vardir. Bu teknolojiler, isgiicii
maliyetlerini azaltir, verimliligi artirir, hayvan refahini iyilestirir ve ¢evresel etkileri minimize eder.
Ayrica, daha saghklh hayvanlar ve daha yiiksek kaliteli iirtinler elde edilmesine olanak tanir. Sigir
yetistiriciligi endiistrisi, robotik sistemlerin ve yapay zeka uygulamalarinin daha da yayginlasmasiyla
onemli degisikliklere tanik olmaya devam edecektir. Gelecekte, daha gelismis robotik sistemler ve
yapay zeka algoritmalari, sigir yetistiriciligi siire¢lerini daha da optimize edecek ve endiistriyi daha
siirdiiriilebilir hale getirecektir. Robotik sistemler ve yapay zeka uygulamalari, sigir yetistiriciligi
endiistrisinde 6nemli bir doniisiim saglamaktadir.

Anahtar Kelimeler: Hayvancilik, Ciftlik Sistemleri, Yapay Zeka Uygulamalari, Otonom Teknolojiler,
Goriintii Isleme, Robotik Sistemler
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INTRODUCTION

The livestock sector plays a significant role in meeting the
increasing demand for food due to the growing population.
However, to meet this demand, it is necessary to increase
efficiency and utilize effectively.
Technological innovations, particularly robotic systems and
artificial intelligence (AI), have the potential to revolutionize
livestock farming by enhancing productivity, improving
animal welfare, and supporting environmental sustainability.
Robotic systems are utilized in various areas of livestock
farming. For example, automatic milking machines increase
milk productivity while ensuring the comfort of animals.
Feeding and watering systems automatically fulfil the
nutritional and water needs of animals, minimizing human
errors. Additionally, herd management and monitoring
systems are used to monitor the health status, track
movements, and provide data to farm managers. Artificial
intelligence finds numerous applications in the livestock
sector. For instance, Al models used to monitor and predict
animal health have the potential to detect diseases early and
improve treatment processes. Furthermore, Al algorithms for
nutrition and genetic optimization can enhance animal
productivity. The benefits brought by robotic systems and Al
applications in the livestock sector include increased
productivity and profitability, reduced human errors, and
mitigated environmental impacts. However, challenges such
as investment costs and accessibility to technology need to be
addressed. Additionally, societal acceptance and regulatory
barriers are important factors to consider. In the future, the
widespread adoption of artificial intelligence and robotic
systems in livestock farming is expected. With the emergence
of smarter and automated farms, greater efficiency and
sustainability will be achieved in the livestock sector.

resources more

However, further research and development efforts are
needed to effectively implement these technologies. Robotic
systems and artificial intelligence applications in livestock
farming represent promising technologies for the future of the
sector.

Artificial intelligence is present in many aspects of our
lives, capable of observing and performing tasks, calculations,
and detections that would otherwise require human
intervention. It is commonly used in agriculture, livestock
farming, the medical sector, manufacturing, logistics, aviation,
spatial design, and various other fields. The foundation of
artificial intelligence lies in philosophy and was later
mathematically modeled. Throughout history, renowned
figures such as Aristotle (384-322 BC) mentioned
automatons in his book "Politics," followed by the works of
scholars like Al-Jazari and Leonardo da Vinci. Alan Mathison
Turing, who raised the question "Can machines think?" during
World War II in 1943, is considered the father of artificial
intelligence. Artificial intelligence has evolved from being a
concept or dilemma to generating alternative solutions
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through mathematical models. It encompasses subfields such
as machine learning, deep learning, natural language
processing, pattern recognition, genetic algorithms, expert
systems, speech recognition, robotics, computer vision, and
optimization, each focusing on producing solutions for
different problems.

Throughout history, humans have relied on agriculture
and livestock farming to meet their basic food needs,
sustaining generations with harvested crops and livestock
products. Artificial intelligence has also entered the livestock
farming sector with the aim of minimizing potential issues
resulting from human error. It is expected to efficiently
perform tasks with minimal costs under optimal conditions.
Artificial intelligence is utilized in various aspects of livestock
farming, including disease diagnosis, daily routine care,
collection of products, improvement of welfare levels, and
monitoring of breeding needs.

This study will explore the applications of artificial
intelligence and robotic technologies in livestock farming. It
will discuss the use of machine learning, deep learning, and
fuzzy logic, which are branches of artificial intelligence, with a
focus on future unmanned animal farms.

ARTIFICIAL INTELLIGENCE

Artificial intelligence is present in many aspects of our
lives. It is capable of observing operations, calculations, and
detections that would be done with human intervention. It is
frequently used in fields such as agriculture, animal
husbandry, the medical sector, manufacturing, logistics,
aviation industry, space design, and design. Artificial
intelligence is rooted in philosophy. It was later modelled
mathematically. In history, Aristotle mentioned automata for
the first time in his book "Politics” [Tuncay,2019). In the
following years, the works of famous philosophers such as Al-
Jazari and Leonardo da Vinci, who dealt with the philosophy
of science, continued. Alan Mathison Turing, who raised the
question "Can machines think?" during World War II in 1943,
is considered the father of artificial intelligence (Hodges
,2014). In the following years, artificial intelligence has
evolved from being an idea or a problem into generating
alternative solutions with mathematical models. Artificial
intelligence is divided into subfields such as machine learning,
deep learning, natural language processing, pattern
recognition, genetic algorithms, expert systems, speech
recognition, robotics, computer vision, and optimization, each
focusing on generating solutions for different problems.

"In order for operations to take place, inputs and outputs
are required. Inputs are processed through algorithms to
obtain outputs (Siislii,2019). Artificial intelligence should
have the ability to interpret these input data, make inferences,
learn, and adapt to specific goals to perform desired tasks
(Kaplan and vd,2019). Artificial intelligence is divided into
many categories. Machine learning, deep learning, and fuzzy
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logic are some of them. Artificial intelligence optimizes
functions that maximize the success of goals by analysing
input data. For meaningful results to be derived from the data,
it must be clean, organized, and consistent (Pirim,2006). This
is why it works alongside data science (Hoehndorf and vd.
2017). There are many subfields of artificial intelligence, each
with its own unique problem-solving methods. However, they
share a common goal, which is to solve problems with
maximum success using the available data.

Throughout history, hundreds of scientists have worked
on this subject. New methods and techniques have been
developed, expanding the pool of problem-solving
approaches. In our study, we will examine the methods used
in the literature. We will look at research on livestock farming
that utilizes artificial intelligence in conjunction with other
technologies to meet our basic needs.

MACHINE LEARNING and DEEP LEARNING
APPLICATION

Machine learning and deep learning can be considered as
subfields of artificial intelligence. Machine learning uses
training data to determine the model that maps inputs to
outputs using algorithms to obtain outputs from inputs
(Siislii,2019).

Upon reviewing the literature, it has been observed that
there are numerous studies related to livestock farming.
These studies have been examined, and they include:

Tabak et al. (2019) conducted a study in which they
automatically classified wildlife species from camera trap
images taken in five states in the United States (US). The
ResNet-18 architecture was used in the study. The model was
trained with 3,367,383 images, and it achieved a 98%
accuracy rate with images obtained in the US.

Valdes-Donoso et al.; investigated animal movements in 34
counties in Minnesota, US. The authors used a random forest
algorithm to predict movements between two pig production
facilities, farms, and markets. As a result, 286 and 215 animal
movements were identified from the two production facilities,
respectively. Only 14% of the movements were found to be
related to fields in other counties;(Valdes-Donoso et a/2017).

Jensen et al (2016) aimed to detect cases of mastitis in
cows. They used data from seven sensors along with a
multivariate dynamic linear model (DLM) and Naive Bayes
(NB) classifier. By modeling data such as milk yield, fat,
protein, lactose, conductivity, blood, and body weight, the next
sensor data was predicted using DLM. The probability of a cow
having mastitis was combined with other cow-related data
(season, week in milk, mastitis history, somatic cell count
category, and parity) using Bayes' theorem. If this probability
was above a certain threshold, the cow was classified as
positive for mastitis. Data from 1,003,207 milking sessions
collected between 2008 and 2014 were used. The DLM/NB
method achieved a sensitivity of 80%, specificity of 81%, and

an area under the receiver operating characteristic curve
(AUC) of 89%.

Ebrahimi et al.; aimed to detect mastitis disease using a
model developed on 364,239 milking data. Deep learning,
naive Bayes, generalized linear model, logistic regression,
decision tree, and gradient boosted trees (GBT) were used in
the study. GBT achieved the highest performance with an
accuracy rate of 84.9% (Ebrahimi et al,2019).

Yildiz (2016) used artificial neural networks to predict
estrus in animals using pedometer data. A total of 186 estrus
data were obtained from 78 cattle. The two-layered artificial
neural network designed by the author achieved the highest
performance with a ROC score of 0.9733.

Shahriar et al (2016) determined activity levels in large
animals using inclinometer and temperature data. The main
purpose of the study was to detect estrus in animals. They
used the k-means algorithm for data clustering and achieved
100% sensitivity using methods such as identifying changes in
the index. The study achieved an overall accuracy rate
between 82% and 100%.

Brunassi et al. (2010) aimed to classify 25,000 estruses
data. The study had a total of three classes, and an 84.2%
sensitivity score was achieved.

Isik and Giiler (2009) detected nipple damage in cattle
after pressure differences in mobile milking machines using
image processing techniques.

Debauche et al (2021) classified cattle face images using
Faster Region-based Convolutional Neural Networks (FRCN).
A total of 1579 images from 5 different cattle were used in the
dataset. Training was performed with 1129 images, and
testing was performed with 450 images. A 98.44% accuracy
rate was achieved, and cattle face images were successfully
classified.

Cihan et al (2017) performed decimal scaling, z-score,
sigmoid, and minimum-maximum normalization on values in
the dataset. The classification of disease diagnosis in lambs
was done with artificial neural networks in the study. The
highest performance F-measure was obtained with a sigmoid
normalization of 0.36.

Rao et al (2020) developed a farm welfare monitoring
system for goats using technologies such as machine learning
and the Internet of Things (IoT). The system collects videos
and images to monitor goat growth, allow remote control and
maintenance, and analyze goat behavior. Support vector
regression (SVR) and k-nearest neighbor algorithms were
used. The system predicts temperature, humidity, and gas
values with a high accuracy rate of 94% to 97.5%.

Volkmann et al (2021) proposed a method for detecting
claw lesions by analyzing the acoustic analysis of cow walks.
The random forest algorithm was used. A total of 640 sound
files were collected from 64 cows. As a result of the study, an
81% sensitivity and a 97% specificity rate were achieved.
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Raksha and Surekha (2020) used machine learning models
such as k-nearest neighbors (KNN), logistic regression, and
support vector machines (SVM). An Internet of Things (IoT)-
based farm monitoring system was proposed in the study. As
a result, SVM had the highest performance rate with.

Machine Learning and Livestock Farming

Machine learning and deep learning are subsets of artificial
intelligence that play crucial roles in various fields, including
livestock farming. Machine learning involves using training
data to develop models that can map inputs to outputs
through algorithms. These models are then used to generate
outputs based on new inputs (Siisld, 2019).

Upon reviewing the literature, it becomes evident that
there is a significant body of research focusing on the
application of machine learning techniques in livestock
farming. One such study was conducted by Tabak etal. (2019),
who aimed to automatically classify wildlife species from
camera trap images captured across five states in the United
States (US). In their research, they utilized the ResNet-18
architecture and trained the model with an extensive dataset
consisting of 3,367,383 images. Impressively, their model
achieved an accuracy rate of 98% when tested with images
obtained from the US.

This study highlights the potential of machine learning
techniques in addressing various challenges in livestock
farming, such as wildlife monitoring and management. By
leveraging advanced algorithms and large datasets,
researchers can develop models capable of accurately
classifying species, thereby aiding in wildlife conservation
efforts and promoting sustainable agricultural practices. As
such, the integration of machine learning technologies holds
promise for enhancing efficiency and productivity in livestock
farming while minimizing environmental impacts.

Machine Learning and Livestock Farming: A Continuing
Exploration

Machine learning and its subset, deep learning, are integral
components of artificial intelligence with vast applications
across diverse fields, including livestock farming. These
technologies harness the power of algorithms to process vast
amounts of data and derive meaningful insights.

A notable area where machine learning techniques have
been extensively applied in livestock farming is in species
classification and monitoring. Tabak et al. (2019) conducted a
pioneering study utilizing the ResNet-18 architecture to
automatically classify wildlife species from camera trap
images collected across different regions in the US. Their
model, trained on a substantial dataset comprising millions of
images, achieved an impressive accuracy rate of 98%.

The success of such studies underscores the potential of
machine learning in revolutionizing wildlife management
practices within livestock farming. By accurately identifying
and monitoring wildlife species, farmers and conservationists
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can better understand ecosystem dynamics, mitigate human-
wildlife conflicts, and implement targeted conservation
strategies.Moreover, the application of machine learning
extends beyond wildlife monitoring to various other aspects
of livestock farming, including disease detection, yield
prediction, and precision agriculture. By analyzing data from
sensors, satellite imagery, and historical records, machine
learning algorithms can identify patterns and trends, enabling
proactive decision-making and optimizing resource
allocation.As research in this field continues to evolve,
advancements in machine learning hold immense promise for
transforming livestock farming into a more efficient,
sustainable, and environmentally friendly industry. By
harnessing the power of data-driven insights, stakeholders
can unlock new opportunities for innovation and address the
complex challenges facing the agricultural sector.

Advancements in Machine Learning for Livestock
Farming

Continuing our exploration of machine learning's role in
livestock farming, it's evident that ongoing research and
innovation are driving significant advancements in this
field.Beyond wildlife monitoring, learning
techniques are being increasingly applied to address a wide
array of challenges in livestock management. For instance,
researchers are developing models to predict disease
outbreaks, enabling farmers to implement timely
interventions and prevent potential losses. Additionally,
machine learning algorithms are being utilized to optimize
feed formulations, minimize resource wastage, and enhance
animal nutrition, thereby improving overall herd health and
productivity.

Furthermore, the integration of machine learning with IoT
(Internet of Things) technologies is enabling the development
of smart farming systems that provide real-time monitoring
and control of livestock environments. By leveraging sensor
data on factors such as temperature, humidity, and air quality,

machine

these systems can automatically adjust environmental
conditions to ensure optimal comfort and welfare for
animals.The potential of machine learning in livestock farming
extends beyond individual farm operations to broader
industry-wide initiatives. Collaborative research efforts are
underway to develop predictive models for market demand,
supply chain optimization, and sustainable agricultural
practices. By leveraging data from across the supply chain,
stakeholders can make informed decisions to maximize
profitability while minimizing environmental impact. Looking
ahead, the continued integration of machine learning and
related technologies holds immense promise for transforming
livestock farming into a more efficient, resilient, and
sustainable industry. By embracing innovation and leveraging
data-driven insights, stakeholders can address emerging
challenges and unlock new opportunities for growth and
prosperity in the agricultural sector.
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Table 1. Comparison of machine learning algorithms in the literature.

Tablo 1. Literatiirdeki makine 6grenmesi algoritmalarinin karsilastirilmasi.

Authors Methods Topics Results

Tabak M. and ResNet-18 Automatic Classification of Wildlife Accuracy: 98%

friends Species

Jensen D.and Multivariate Dynamic Linear Model (DLM) + Detection of mastitis Disease Sensitivity: 80%, Specificity: 81%, and
friend Naive Bayes (NB) Receiver Operating Characteristic: 89%
Ebrahimi Deep Learning,Naive Bayes, Generalized Detection of mastitis Disease GBT achieved the highest performance with

M.and friend Linear Model, Logistic Regression, Decision
Tree, Gradient Boosted Trees

Yildiz K Artificial Neural Network
Shahriar ve K-Means
friend

Dandil E. and Faster Region-based Convolutional Neural
friends Networks (Faster R-CNN)

Cihan P.and Artificial Neural Networks
friends Study

Volkmann N. Random Forest
and friends

Raksha R.ve NN SVM

Surekha P. Logistic Regression

Warner D. and Random Forest Logistic Regression
friends

Heat Prediction
Heat Prediction

Classification of Facial Images

Detection of Hoof Lesions

Farm Monitoring System

Detection of Grazing, Limping,
Ruminating, and Other Behaviors in Sensitivity: 0.54, Specificity: 0.94
Farm Animals

an accuracy rate of 84.9%

0.9733 ROC

%100 Sensitivity

%82 with%100 Overall accuracy
%98.44 Accuracy rate has been obtained

Disease Diagnosis in Lambs in the = The highest performance with an F-measure

of 0.36 was achieved with sigmoid
normalization

At the end of the study, a sensitivity of 81%
and a specificity rate of 97% were obtained

At the end of the study, SVM achieved the
highest success rate with 89.6%

The highest AUC was determined to be 0.76.

FUZZY LOGIC APPLICATIONS

Fuzzy logic consists of control and decision-making
processes closely resembling human thinking patterns, using
meaningful information (Chen and T. T. Pham ,2000). It is
commonly used in automatic control systems, information
systems, image recognition, and optimization (Altas ,1999).
Many fuzzy logic applications in the field of animal husbandry
have been studied in the literature. Some of these studies are
as follows:

Wade K. M. and colleagues (1998) developed a fuzzy logic-
based decision support system. The system provides output
decisions based on culling for lactation order, reproductive
activity, and production index in dairy cows.

Strasser M. et al. (1997) developed a fuzzy logic-based
system for detecting low-yield animals, aiming to minimize
cost losses for farms.

Morag I. et al. (2001) designed a decision support system
using fuzzy logic to determine feed quantities based on
parameters such as body weight and milk yield. The system
was observed to integrate with herd management programs.

Mehraban et al. (2012.) proposed a fuzzy logic-based
method to find the quality of raw milk, considering
physicochemical and microbiological aspects, achieving a
success rate of 82.5%.

Kramer E. et al. (2009) employed a fuzzy logic-based
classification method to classify mastitis and lameness in
cows. However, the desired performance values were not
achieved in this study.

Memmedova and Keskin (Memmedova and Keskin 2011)
aimed to classify the last estrus values and estrus states of
cows using a fuzzy logic-based classification method,
achieving a 98% success rate.

De Mol R. M. and Woldt W. E. (2001) proposed a fuzzy
logic-based system to classify milk yield, electrical
conductivity, and animal activity measured by sensors to
classify mastitis and estrus alerts, enabling automatic
monitoring of cow conditions.

Cavero D. et al. (2006.) suggested a system to classify
mastitis disease in cows entering the automatic milking
system using fuzzy logic classification, achieving specificity
values between 93.9% and 41.9%.

Zarchi H. A, Blanke M., and Jénsson R. . (2009) used a
fuzzy logic technique along with a statistical detector to
classify estrus alerts. The study achieved sensitivity of 85.3%,
specificity of 100%, and an error rate of 2.8%.

Santos S. et al. (2017) described a fuzzy logic-based
decision support system called Sustainable Pantanal Farm to
assess the sustainability of cattle farms.

Zaninelli M. et al. (2016) developed a new fuzzy logic
model to observe the mammary health of goats, achieving
sensitivity of 56% and specificity of 92% at a cutofflevel of 0.9.

Zaninelli M. et al. (Zaninelli M. et al 2016) determined the
potential for detection by monitoring the health status and
electrical conductivity values online. A similar approach was
applied to milk yield, achieving a sensitivity of 81% and
specificity of 69%.

Journal of Animal Science and Economics
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Harsani P., Mulyana I., and Zakaria D. (2018) conducted a
goat search game using the A* algorithm and fuzzy logic. Fuzzy
logic was used to determine enemy behaviors, while the A*
algorithm was used to find the shortest path.

Zaninelli M. et al. (2015) proposed a fuzzy logic-based
system using online electrical conductivity data from sensors.
The system evaluated health conditions and milk quality,
achieving specificity and sensitivity values of 73% and 81%,
respectively, at a cutoff level of 0.7.

The Use of Fuzzy Logic-Based Decision Support Systems
in Livestock Farming

Livestock farming has become a significant field for the
integration of modern technologies to enhance productivity
and optimize farm management. In this context, artificial
intelligence techniques, particularly fuzzy logic-based
decision support systems, are increasingly being utilized in
livestock farming. In this article, we will explore the various
applications of fuzzy logic-based decision support systems in
the livestock sector and the benefits they provide.

Fuzzy Logic and Decision Support Systems: Fuzzy logic is a
powerful tool for modeling and controlling systems that
involve uncertainty and complexity. Decision support systems
are software or systems that assist decision-makers by
providing analysis and data-driven recommendations, thus
facilitating the decision-making process. Fuzzy logic-based
decision support systems are used in various applications in
the livestock sector due to their ability to address
uncertainties.

Application Areas and Example Studies:

e Prediction of Lactation Period and Reproductive Efficiency

in Dairy Cattle: In a study by Wade et al,, a fuzzy logic-based
decision support system was developed to provide culling
decisions based on lactation stage, reproductive efficiency,
and production index in dairy cattle.

o Livestock Productivity and Disease Detection: Strasser and
colleagues developed a fuzzy logic-based system for detecting
low-performing animals, aiming to minimize cost losses on
farms.

e Feed Management: Morag et al. developed a decision
support system that determines the amount of feed based on
parameters such as body weight and milk yield,
demonstrating its integration with herd management
programs.

Fuzzy logic-based decision support systems have been
successfully used in various applications in the livestock
sector. These systems assist in making effective decisions in
the uncertain livestock environment and optimize farm
management. However, further research and development
are needed, especially for the wider adoption of these
technologies and addressing implementation challenges on
farms.

Journal of Animal Science and Economics

The Use of Robotic Systems in Livestock Farming

The livestock sector is experiencing significant
transformations with the advancement of technology. One of
these transformations is the use of robotic systems in
livestock farming. In this article, we will explore how robotic
systems can be used in the livestock sector and the benefits
this usage brings to the industry. In the livestock sector,
robotic systems can be employed in a variety of different
tasks. For example, automatic milking machines can reduce
the workload of dairy cattle breeders and optimize milking
operations. These machines are equipped with sensors
capable of identifying cattle and automatically performing the
milking process. Additionally, robotic feeding systems can
reduce labor and optimize feed distribution by automatically
providing feed to animals.

Monitoring and treating the health status of animals can
also be done using robotic systems. For instance, smart
bracelets that monitor the movements of cows and detect
potential health issues have been developed. Moreover,
automatic veterinary robots can assess the health status of
animals and administer specific treatments.Robotic systems
can also be used to improve animal welfare. For example,
automatic cleaning robots can enhance hygiene standards and
provide comfort to animals by cleaning animal shelters.
Additionally, automatic herd management systems can
monitor the movements of animals and optimize social
interactions within the herd.

The use of robotic systems in the livestock sector provides
several benefits. Firstly, reducing labor and automating
processes can increase the efficiency of operations and lower
operating costs for businesses. Furthermore, by enhancing
animal welfare, it enables the breeding of healthier and
happier animals. Additionally, the utilization of robotic
systems can contribute to making businesses more
sustainable and environmentally friendly.

The use of robotic systems in livestock farming is bringing
about significant transformation in the industry. These
systems not only increase operational efficiency but also
enhance animal welfare. In the future, it is expected that more
advanced robotic systems will be more widely used in
livestock farming, leading to a more sustainable and
innovative industry.

When literature is reviewed, it is observed that many
routine actions and problems in animal husbandry are
addressed by these systems. Some of these studies are:

In the study by Butler D. and Bear C. (2012), an automatic
milking system (AMS) is proposed for use on farms without
the need for human intervention. Detailed data is recorded by
the robot, focusing on the relationship between the stockman
and the AMS to enhance milking routines and improve cow
health and welfare.

Kounalakis T. Triantafylidis G. and Nalpantidis L.
(Kounalakis T., Triantafylidis G., and Nalpantidis L (2019)
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utilized a robotic platform to create a dataset of images of
weeds on dairy farms. They developed a weed recognition
algorithm using deep learning and applied transfer learning to
classify weed species from real data, proposing a system for
weed classification.

Rossing W. and colleagues (1997) described robotic arms,
teat cleaning devices, milking equipment, and stations in the
Netherlands in 1996. They discussed increasing milking
frequency from 2 to 3 times, resulting in a gain of 1000 kg of
milk and the positive impact of robotic systems on farmers.

Hamrita T., Tollner E., and Schafer R. L. (2000) focused on
the role and importance of robotics in agriculture, discussing
advancements in controllers and sensors and attempting to
create a vision for the future.

Orsini R. and colleagues (2021) provided information
about the PFRLab research project funded by the Universita
Politecnica delle Marche. The project aims to ensure the
sustainability of crop systems and food safety by establishing
a precision agriculture robotics laboratory and implementing
smart farming in a multidisciplinary structure.

Lauguico and colleagues (2019) highlighted concerns
about food shortages due to the increasing world population
and demand for food. They focused on vertical farming using
a robotic arm, which is expected to be popular in cities and
farms, simulating the research using MATLAB and Universal
Robots.

Nguyen V. and colleagues (2017) analyzed robotic tools
used in agriculture, considering the continuous development
of robotic and sensor technology as promising for future
studies.

Mundan D. and colleagues (2014) evaluated farms
operating with robotic milking systems from an economic
perspective, discussing challenges and opportunities. They
focused on investing in robotic farm systems to eliminate
labor costs, concluding that larger farms find robotic systems
more attractive.

Hyde J. and Engel P. (2002) discussed the returns and costs
of investing in robotic milking systems, using Monte Carlo
simulation to estimate the income/expenditure values of an
RMS.

Wagner-Storch A. and Palmer R. (2003) examined milk
yield, nutrition, and milking behavior of cows milked using
traditional methods versus robotic milking systems on a farm.
Their study directly influences the design of transportation
and feeding facilities for future automated milking systems.

Borshch O. and colleagues (2020) investigated indicators
of adaptation of cows to robotic milking systems. The study
was conducted on French Holstein, German Holstein, and
Brown Swiss breeds in a robotic farm, observing that the
German Holstein breed had a shorter adaptation period.

The livestock industry is undergoing profound changes
propelled by technological advancements. One such
transformation is the integration of robotic systems into

livestock farming practices. This article delves into the
applications of robotic systems in the livestock sector and the
advantages they offer to the industry.Robotic systems find
utility across various tasks within the livestock sector. For
example, automated milking machines streamline dairy
operations, alleviating the workload of cattle breeders while
optimizing milking procedures. Equipped with sensors, these
machines can identify cattle and autonomously conduct the
milking process. Similarly, robotic feeding systems streamline
feed distribution, reducing labour and ensuring efficient
feeding practices. Monitoring and addressing animal health
issues are other areas where robotic systems excel. Smart
bracelets capable of monitoring cattle movements and
identifying potential health concerns have been developed.
Moreover, automated veterinary robots can assess animal
health status and administer necessary treatments promptly.
Robotic systems also play a vital role in improving animal
welfare. Automated cleaning robots maintain hygiene
standards in animal shelters, ensuring the comfort of
livestock. Additionally, herd management systems monitor
animal movements and optimize social interactions within
herds, further enhancing animal well-being. The adoption of
robotic systems in the livestock sector yields numerous
benefits. By reducing labor and automating processes,
operational efficiency is enhanced, leading to lower operating
costs for businesses. Moreover, improved animal welfare
results in the breeding of healthier and happier animals.
Furthermore, the utilization of robotic systems contributes to
the industry's sustainability and environmental friendliness.
The incorporation of robotic systems into livestock farming
represents a significant shift in the industry. These systems
not only bolster operational efficiency but also elevate animal
welfare standards. Looking ahead, the widespread adoption of
more advanced robotic systems is expected to drive further
innovation and sustainability in livestock farming.

The integration of robotic systems into livestock farming
practices represents a significant advancement in the
industry. Robotic technology offers a wide range of
applications that enhance efficiency, productivity, and animal
welfare. One area where robotic systems excel is in milking
operations. Automated milking machines reduce the labor
burden on farmers while ensuring consistent and hygienic
milking processes. These machines are equipped with sensors
that detect the presence of cows and adjust milking
parameters accordingly. As a result, dairy farmers can
optimize their milking routines and maximize milk
production. Another key application of robotic systems in
livestock farming is in feeding management. Robotic feeding
systems accurately dispense feed to animals based on their
nutritional needs, reducing waste and improving feed
efficiency. By automating the feeding process, farmers can
save time and resources while ensuring that their animals
receive the proper nutrition. Robotic technology also plays a

Journal of Animal Science and Economics
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crucial role in monitoring animal health. Smart sensors
and wearable devices can track vital signs and detect signs of
illness or distress in livestock. Automated veterinary robots
can administer treatments or medications as needed,
providing timely care to sick or injured animals. In addition to
improving efficiency and animal welfare, the use of robotic
systems in livestock farming can also have environmental
benefits. By reducing the need for manual labor and
optimizing resource use, robotic technology can help
minimize the environmental footprint of livestock
operations.Overall, the integration of robotic systems into
livestock farming represents a promising development for the
industry. By harnessing the power of automation and artificial
intelligence, farmers can improve their efficiency,
productivity, and sustainability while ensuring the well-being
of their animals. As technology continues to advance, the
potential for innovation in livestock farming is virtually
limitless.

CONCLUSION and RECOMMENDATIONS

When these studies are considered, it is understood that
robotic systems address various routine actions and problems
in animal husbandry. Especially automatic milking systems,
weed recognition algorithms, the use of sensor technology,
and robotic farming applications offer promising solutions to
increase efficiency in animal husbandry and improve farm
management. The results of these studies indicate the need for
further research and development in the future. The broader
adoption and integration of robotic systems in the livestock
industry can provide significant benefits in terms of
productivity and sustainability. However, some challenges
such as the cost of technology, the complexity of animal
behaviors, and environmental factors should also be taken
into account. Therefore, it is important for future research to
address these challenges and develop solutions to enable the
more effective use of robotic systems in the livestock
industry." The livestock sector is vital for meeting the growing
demand for food due to population growth, but increasing
efficiency is Technological innovations,
particularly robotic systems and artificial intelligence (Al),

necessary.

offer significant potential to revolutionize livestock farming
by improving productivity,
environmental sustainability. Robotic systems are utilized for
tasks such as milking, feeding, and herd management, while Al
finds applications in disease detection, nutrition optimization,
and genetic analysis.

animal welfare, and

Artificial intelligence (AI) plays a crucial role in various
sectors, including agriculture and animal husbandry. Rooted
in philosophy and later developed mathematically, Al
encompasses subfields such as machine learning, deep
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learning, and natural language processing. Al models analyze
data to make predictions, learn from patterns, and optimize
outcomes. These models require clean and organized data to
generate meaningful results, often working in tandem with
data science methods.

Machine learning and deep learning, as subfields of Al,
have been extensively applied in livestock farming. Various
studies have utilized these techniques for tasks such as
wildlife species classification, predicting animal movements,
and detecting diseases like mastitis. Machine learning
algorithms like support vector machines (SVM) and deep
learning architectures such as convolutional neural networks
(CNN) have demonstrated high accuracy rates in tasks
ranging from estrus prediction to milk yield monitoring.

Fuzzy logic, characterized by its ability to model complex
systems with uncertainty, has found widespread application
in livestock farming. Decision support systems based on fuzzy
logic help optimize feed management, disease detection, and
farm sustainability. These systems provide valuable insights
for decision-makers by analyzing parameters like body
weight, milk yield, and environmental conditions. Despite
some challenges, fuzzy logic-based systems contribute
significantly to improving productivity and decision-making
in animal husbandry.

The integration of robotic systems and Al applications
in livestock farming offers promising solutions to enhance
productivity, animal welfare, and sustainability. While these
technologies have demonstrated remarkable success in
various studies, further research and development are needed
to address challenges such as cost, complexity, and
environmental factors. With continued innovation and
adoption, robotic systems and Al will play a crucial role in
shaping the future of the livestock industry towards greater
efficiency and welfare oriented.
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Intestinal Oxidative Stress and its Impact of
Unconventional Feed Fermentation

Bagirsak Oksidatif Stresi ve Geleneksel Olmayan Yem
Fermantasyonunun Etkisi

ABSTRACT

Unconventional feed contains anti-nutritional factors and toxins. Still, microbial fermentation
can effectively mitigate these issues, leading to enhanced nutrient composition in the feed. This
process can stimulate animal appetites and ultimately result in substantial improvements in
intestinal health and growth performance. Researchers have found that fermented feed
effectively mitigates oxidative stress effects on the gastrointestinal system. Observations show
it expedites the elimination of gastrointestinal abnormalities, enhances intestinal stress
resistance, and promotes ideal animal output. Non-traditional fermented feeds are a growing
practice in animal farming, and a variety of studies have been conducted to evaluate the efficacy
of non-traditional fermented feeds in animals exhibiting oxidative stress symptoms. To offer a
theoretical framework for non-traditional fermented feed's advancement and implementation
in mitigating oxidative stress, this paper aims to provide a framework for the advancement and
implementation of these feeds.

Keywords: Unconventional feed; Fermented probiotics; Oxidative stress; Antioxidant
0z

Geleneksel olmayan yemler anti-besinsel faktorler ve toksinler igerir. Yine de mikrobiyal
fermantasyon bu sorunlari etkili bir sekilde azaltabilir ve yemdeki besin bilesiminin
artmasini saglayabilir. Bu stire¢ hayvanlarin istahini agabilir ve sonucta bagirsak sagligi ve
biiyiime performansinda 6nemli iyilesmeler saglayabilir. Arastirmacilar, fermente yemin
gastrointestinal sistem tizerindeki oksidatif stres etkilerini etkili bir sekilde azalttigini
bulmuslardir. Gozlemler, gastrointestinal anormalliklerin ortadan kaldirilmasini
hizlandirdigini, bagirsak stres direncini artirdigini ve ideal hayvan verimini destekledigini
gostermektedir. Geleneksel olmayan fermente yemler, hayvan yetistiriciliginde biiyiiyen bir
uygulamadir ve oksidatif stres semptomlar1 gosteren hayvanlarda geleneksel olmayan
fermente yemlerin etkinligini degerlendirmek i¢in ¢esitli ¢alismalar yapilmistir. Bu makale,
oksidatif stresin azaltilmasinda geleneksel olmayan fermente yemlerin ilerlemesi ve
uygulanmasi i¢in teorik bir cerceve sunmayi amaglamaktadir.

Anahtar Kelimeler: Geleneksel olmayan yem; Fermente probiyotik; Oksidatif stres;
Antioksidan

INTRODUCTION

Unlike conventional feed, unconventional feed uses raw materials or methods differently from
conventional feed. A variety of raw materials are used to produce this type of feed, such as
agricultural products, ancillary goods, aquatic products by-products, and industrial wastes. The
acquisition of these resources is aided by certain processing and treatment methods. However,
non-traditional feed has a complicated mix of nutrients, and it has problems, such as an
unpleasant taste, changing nutrients, and noticeable changes in quality. In consequence, non-
traditional feed is used insufficiently, causing resource waste and contamination of the
environment. Alternative feed, or special feed, refers to unconventional feed that undergoes
various processing techniques, including microbial fermentation technology, crushing, heating,
hydrolysis, and drying. Through these methods, we are able to break down antinutritional factors,
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toxins, crude fiber, lignin, and other substances found in feed
(Abd El-Hack et al,. 2018). As a result of these processes, the
feed gains a higher protein, mineral, and trace element
content, which is essential for supplementing livestock.
Consequently, people often substitute unconventional feed for
traditional feed to reduce feeding costs, boost economic value,
and foster sustainable growth. It has become increasingly
popular to consume unorthodox feeds in recent years
(Sugiharto and Ranjitkar, 2019).

The rapid expansion of the economy and the subsequent
improvement in living conditions have led to significant
advancements in agricultural and animal husbandry.
However, the issue of "humans and livestock competing for
food" remains a pressing concern, mostly due to the escalating
demand for feed and the inadequate supply. Currently, the
prohibition of antibiotics in animal feed has emerged as a
significant trend in the advancement of the livestock and
poultry sectors. Research is exploring alternative additives to
antibiotics, such as probiotics, antimicrobial peptides, Chinese
herbal additives, plant-derived phytochemicals, functional
amino acids, organic acids, and other beneficial additives that
won't compromise livestock quality. Research on these
options mostly concentrates on the use of probiotics in
fermented feed and the methods to preserve and enhance
animal gut health and production performance through
fermented feed (Zhang et al, 2024). According to reports, the
introduction of beneficial microorganisms into raw feed
materials can lead to the fermentation of organic
macromolecules, such as proteins and lipids, resulting in the
formation of smaller molecules like organic acids. This
process enhances the nutritional composition of the feed,
helps with its absorption by livestock and poultry, and
contributes to the improvement of animal intestinal health.
This process enhances the growth performance and overall
health of livestock and poultry (Wang et al, 2018).
Oxidative stress happens when too many highly reactive
molecules, like reactive oxygen species (ROS) and reactive
nitrogen radicals (RNS), are made, and antioxidants can't get
rid of them fast enough (Zhang et al,. 2024). This imbalance
undermines the equilibrium between the oxidative and
antioxidant systems, leading to cellular and tissue damage.
Animals may undergo oxidative stress when exposed to
external environmental pressure, disease, feed discomfort,
transportation, or other adverse stimuli (Yiannikouris et al.,
2021). This stress can lead to various physiological and
pathological changes, including damage to cell membranes,
abnormal organelle functions, oxidation of DNA, proteins, and
lipids, and the start of inflammatory reactions (Ma et al,,
2023). These reactions then impact the animal's health and
performance through mechanisms such as diminished
immune response, decelerated growth rates, and decreased
reproductive potential. Hence, the proficient management of
oxidative stress is imperative to preserve animal well-being
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and the enhancement of breeding efficacy (Adisa et al., 2024).
Many studies have demonstrated that the inclusion of
fermented feed as a dietary supplement can be efficacious in
preserving the stability of the intestinal milieu and mitigating
the harmful consequences of oxidative stress. As an
illustration, Jairath et al. (2023) observed that fermentation
led to a notable augmentation in antioxidant activity. These
results from Liu et al. show that feeding finishing pigs with
fermented mixed feed changes the gut microbiome and
metabolic processes in a good way. Hu et al.(2023) observed
a substantial enhancement in the antioxidant capacity of a
juvenile largemouth bass when exposed to fermented tea
residue.

Fermentation and other methods can convert low
nutritional value and anti-nutritional elements in
unconventional feed raw materials into high-quality
fermented feed (Sabour et al., 2019). After the fermentation
process, using unconventional feed not only improves the
nutritional composition and digestibility of traditional feed
but also reduces oxidative stress in animals. Additionally, it
facilitates advancements in livestock and poultry health and
production (Ge et al., 2018). Unconventional fermented feed
maintains intestinal health through antioxidants and
probiotics, as well as enhances immune function with
bioactive substances, which is a crucial part of unconventional
fermented feed. This holds significant importance in
antibiotic-free animal husbandry, as well as in mitigating
resource scarcity and addressing oxidative stress (Wang etal,,
2018). Researchers have found that enhancing feed diversity
positively affects the overall growth performance of livestock
and poultry, reduces environmental pollution, and promotes
sustainable practices in animal husbandry (Qiu et al., 2023).
The presence of antioxidants in non-traditional fermented
feeds has the potential to enhance the antioxidant capacity of
animals and mitigate the harmful effects of free radicals (Li et
al, 2021). This can lead to enhanced animal health and
increased production efficiency. Antioxidants encompass a
variety of substances, such as vitamins, enzymes, peptides,
and other small-molecule compounds. By counteracting free
radicals in the body, mitigating oxidative stress, and
protecting cells against harm, these chemicals counter the
damaging effects of free radicals. Insufficient research has
been conducted to understand how fermented feed affects
digestion's oxidative stress. Furthermore, it is necessary to
improve the evaluation system for assessing these
consequences. Various fermentation strains, methods, and
conditions can influence the quality of feed, growth
performance, and meat quality of animals (Liang et al., 2021).
So it is imperative to optimize the fermentation process and
conduct further research on its effects on intestinal health.
Thus, scientific
unconventional fermented feed will be contributed.

validation and advancement of
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Classification and Utilization of Unconventional Feed

There is a wide range of sources for unconventional feed,
encompassing various by-products derived from grain and oil
processing, animal and poultry processing, aquatic product
processing, and other industrial processing. Despite their
abundance as resources, the elevated levels of anti-nutritional
elements and toxins constrain the use of unconventional raw
materials in animal feeding. Hence, enhancing the caliber of
non-traditional raw materials and increasing their efficiency
in animal nutrition are important subjects of ongoing
scientific feed investigation (Shah et al.,, 2021). Suppose you
want to use common raw materials like wheat bran, rice bran,
bean dregs, distiller grains, sweet potatoes, straw, and other
processing wastes. In that case, you need to use techniques
like physical processing, chemical treatment, or microbial
fermentation to help the crude fiber break down and increase
its feed value (Wang et al,, 2019). There are several methods
available to mitigate the presence of anti-nutritional elements
and toxins in unusually fermented feed. Fermentation
generates microbes and enzymes that break down
antinutritional components like phytic acid and cellulose.
Additionally, the application of high temperatures aids in the
degradation of some toxins by disrupting their structural
integrity. Furthermore, regulating pH and microbial
metabolism throughout fermentation has the potential to
decrease toxic content in feed. Physical treatments like
filtration and sedimentation can reduce toxin levels. By
integrating these approaches, it is possible to safely
administer non-traditional fermented feed to animals, thus
enhancing their nutritional accessibility and overall well-
being (Sun et al., 2023).

The Mechanism of Unconventional Feed Quality

We derive unconventional feeds from a diverse array of
readily available sources. The exploration and application of
non-traditional raw materials have the potential to address
the issue of food security and contribute to the overall impact
of poverty alleviation (Wang et al., 2018). As previously said,
unconventional raw materials have several advantages,
including fewer environmental demands, a broad spectrum of
development potential, substantial nutritional content, and a
substantial overall yield. These days, using microbial
fermentation technology has made it easier to break down
chemicals and other substances that aren't good for you and
are in unconventional raw materials (Sabour etal., 2019). This
makes those resources more nutritious. Using unusual
fermented feed in animal production is an important method
of enhancing antioxidant activity. The aforementioned feed
variant safeguards animal cells against oxidative harm by
providing a substantial reservoir of antioxidants, including
vitamin C, vitamin E, and polyphenolic substances. These
antioxidants successfully impede the generation of free
radicals. Also, making non-traditional fermented feed might

help break down harmful chemicals and antinutritional parts
that are in the feed (Sugiharto and Ranjitkar, 2019).This
would lower oxidative stress animals experience, which
would then lower the chance of oxidative damage happening.
These antioxidants have the capability to augment the
immunological function of animals, bolstering their resistance
and thereby mitigating their susceptibility to diseases
(Terzioglu et al., 2019). It is noteworthy to mention that, after
undergoing fermentation treatment, unconventional feed
shows enhanced antioxidant activity. This not only preserves
the nutrient integrity of the feed and prolongs its shelf life, but
also enhances its palatability, digestion, and absorption
efficiency. These improvements contribute to the overall
health and production performance of animals. Hence, the use
of nontraditional fermented feed as an antioxidant in animal
production holds immense importance in enhancing the
sustainable growth of the aquaculture sector (Ren et al,
2023).

Unconventional Fermented Feed Improves Oxidative
Stress

The rapid advancement of contemporary animal
husbandry practices has the potential to induce oxidative
stress in animals, leading to harmful effects on their intestinal
well-being (Shah et al, 2021). This can manifest as the
destruction of intestinal mucosal structures and impairment
of intestinal absorption function, ultimately affecting the
growth performance of animals. Animal husbandry has
acknowledged and extensively employed probiotic-fermented
feed for animal nutrition (Olukomaiya et al., 2021). In a study
Liang et al. (2023) have demonstrated that fermented feed
can affect the stability of the gut microbiota and the efficient
functioning of the gut. Fermented feed's dietary fiber plays an
important role in regulating lipid metabolism and the body's
reaction to antioxidant stress. It also has notable effects on
enhancing cardiovascular and cerebrovascular diseases,
changing the composition of intestinal microorganisms, and
influencing energy balance through the gut microbiota-gut-
brain axis (Pan et al., 2024). It has a beneficial influence on
overall health. Fermented feed is significantly important in
terms of its antioxidant activity due to its high content of
antioxidants like vitamin C, vitamin E, and polyphenols.
Additionally, certain microbial metabolites generated during
fermentation possess antioxidant properties, hence
contributing to the maintenance of redox equilibrium within
the body (Sugiharto and Ranjitkar, 2019).Fermented feed has
several notable benefits, including an enhanced utilization
rate of feed components, improved nutritional status of
animals, and increased resistance to oxidative stress. Using
fermented feed has various advantages, including the
provision of antioxidants and microbial metabolites as well as
the facilitation of nutrient absorption. This breeding method
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holds significant importance for promoting animal health and
maintaining physiological equilibrium (Nag et al., 2020).

Prospects

The usage of non-traditional fermented feed yields
favorable outcomes for sustainable and ecologically conscious
livestock management across various dimensions. The feed-in
question uses a variety of raw materials, including agricultural
and ancillary products, aquatic by-products, and industrial by-
products. This approach demonstrates efficient resource
utilization and reduces resource waste. This characteristic
contributes to the reduction of the overall environmental
burden. It is worth noting that unconventional fermented feed
has the potential to include a greater abundance of nutrients
and bioactive compounds compared to conventional feed.
This, in turn, can enhance the growth, development rate,
immunology, and disease resistance of animals, ultimately
leading to improved breeding efficiency. The utilization of
unconventional fermented feed plays an important role in
advancing the principles of the circular economy. Using and
reusing waste resources, we can effectively pursue the
objectives of waste reduction, resource conservation, and
ecological and environmental protection. This approach
contributes to the establishment of a livestock system that is
both sustainable and environmentally conscious.

CONCLUSIONS

A situation of oxidative stress occurs when an animal's
antioxidant system cannot eliminate enough oxidative
chemicals. This can negatively affect animal health, including
impairing the integrity of the intestinal barrier and triggering
an inflammatory response. A fermented feed that is
unconventionally produced can reduce oxidative stress levels
in animals, thereby improving their health. In addition to its
high antioxidant content, it provides essential nutrients and
maintains a healthy gut microbiota. In spite of this, it is crucial
that they are carefully selected and overseen to ensure that
they have a positive effect on animals, and they should be
inspected closely and changed individually as necessary.

Therefore, it is of great significance to investigate the
utilization of non-traditional fermented feeds to maintain
animals' gastrointestinal well-being. A future research focus
should be on improving the quality of fermented feed and
optimizing the production process. It is also possible to
generate substantial evidence for the advancement of
scientifically based feeding methods by examining the
mechanisms by which fermented feed regulates gut health
and enhances antioxidant capacity at the same time.
Therefore, animals can be offered holistic well-being and
performance.
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