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Sam kecisi yetistiriciligi yapilan 6zel bir isletmede, yaz mevsiminde
sicak ve nemli olan Cukurova ikliminde siit verimi yiiksek bir kegi
genotipi  gelistirmek amaci ile Alpin x Sam keg¢isi melezlemesi
yapilmistir. Bu ¢alisma s6z konusu melezleme (F1) ile dogan oglaklarin
besi Ozelliklerinin  Sam  kecgisi oglaklar1 ile karsilagtirilarak
degerlendirilmesi amaci ile yapilmigtir. Calismanin hayvan materyalini
15’er bas saf Sam kecisi ve Alpin x Sam melezi erkek oglaklar
olusturmustur. Siit emme doneminde ayni sartlarda biiyiitiillen ve 60
giinliik yasta siitten kesilen oglaklar 10 giinliikk alistirma beslemesinden
sonra ad libitum besiye alinmiglardir. Besi 60 giin devam etmis ve bu
donemde oglaklara oglak besi yemi ve yonca kuru otu 5:1 orami ile
verilmistir. Besi donemi gelisimlerinin takibi i¢in oglaklar 15 giin ara ile
tartilmislardir. Deneme déneminde melez ve Sam kegilerinde sirasi ile
beside giinlik canli agirhik artist 201.7+10.16 g ve 246.1£10.54 g,
glinlik ortalama yem tiketimleri 1.56 kg ve 1.57 kg olarak
belirlenmigtir. Sonug¢ olarak Sam kecilerinin besi performanslarmnin
melezlere gore daha iyi oldugu belirlenmistir.

Comparison of Fattening Performance of Alpin x Damascus Goat F1
Crossbreed and Pure Damascus Goat Kids

ARTICLE INFO

ABSTRACT

Research Article

This study was prepared from the
master thesis titled “Determination
of Growth and Development and
Fattening Performance in Alpine x
Damascus Goat Kids”

Received : 03.06.2021
Accepted :10.07.2021

Keywords

Daily live weight gain
Feed intake
Fattening

Alpine x Damascus goat crossbreeding was carried out in a private farm
which breeds Damascus goats, in order to develop a goat genotype that
will give more milk in the hot and humid climate of Cukurova in
summer. This study was carried out with the aim of evaluating the
fattening characteristics of the kids born with the crossbreeding, by
comparing them with the Damascus kids. The animal material of the
study consisted of 15 pure Damascus goats and Alpine x Damascus
crossbred (F1) male kids. All kids that were reared under the same
conditions during the suckling period and were weaned at 60 days of age
were fed ad libitum after 10 days of familirization feeding. The fattening
continued for 60 days and during this period, the kids were fed with kid
fattening concentrate and alfalfa hay with a ratio of 5:1. Kids were
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weighed every 15 days. In the experimental period, daily live weight
gain was determined as 201.7+10.16 g and 246.1+£10.54 g, and daily
mkeskin@mku.edu.tr average feed consumption was 1.56 kg and 1.57 kg for the crossbred and
Damascus kids, respectively. As conclusion, it was determined that
Damascus goats had better fattening performances than crosses.

* Corresponding Author

Giris

Diinya insan niifusunun hizla arttigi son 100 yilda, mera alanlarimin sanayi igin
azalmasi ve iklim degisikliginin tarim {izerine olan etkisi gibi nedenlerle gelecek déonemlerde
gida giivenligine yonelik sorunlarin ortaya ¢ikacagi 6n goriilmektedir (FAO, 2020). Bu durum
maliyeti diisiikk ve erisimi kolay olan endiistriyel tarimi1 6n plana ¢ikartmaktadir. Geleneksel
kiiltiirlerden uzak olan endiistriyel tarim igerisinde, yiiksek siit ve et verimi igin yapilan
caligmalar hayvanlarin genetik tabanini her gegen giin daraltmaktadir. Bununla birlikte
Tirkiye gibi tilkelerde kirmizi et ve siit tiretiminde sigir yetistiriciliginin paymin yiiksek
olmasi tretim maliyetleri nedeni ile sorun olusturmaktadir. Hayvancilik sektoriindeki bu
durum, ornegin besicilikte tiiketilen yemin temini konusunda oldugu gibi, daha fazla su ve
arazi kullanimini gerektirmektedir. Dogal Hayati Koruma Vakfi (WWF) tarafindan yapilan
bir arastirmada 1 kKilogram sigir eti tiretmek i¢in 6.5 kg tahil, 36 kg kaba yem ve 15.5 ton suya
ihtiya¢ oldugu belirtilmistir. S6z konusu ihtiyag ekstansif yetistiricilikle daha aza
indirgenebilmektedir (Anonim, 2014). Bu baglamda daglik ve verimsiz arazileri en iyi sekilde
degerlendirebilen kegi, yetistiriciliginin kolay olmasinin yani sira hayvanciligin dogal
kaynaklara olan olumsuz etkilerini de azaltmasi ile 6ne ¢ikmaktadir.

Tiirkiye yaklasik 83 milyon olan insan niifusu i¢in yilda yaklasik 23 milyon tonluk
iretim degeri ile siit {iretiminde oldukga iyi bir seviyededir. Ancak iiretilen toplam siit
icerisinde keci siitiiniin pay1 sadece %2.5 dir (TUIK, 2020). Bu durum sahip oldugu iistiin
ozellikleri ile 6zel bir iiriin olan kegi siitiiniin tiretimi agisindan 6nemli bir firsattir. Ayrica
iilke genelinde kisi bagma yillik 14 kg civarinda olan kirmizi et iiretiminin (TUIK, 2020)
yetersizligi de dikkate alindiginda kegi eti ve siitii tiretimi igin lilke genelinde bir pazarlama
sorunu bulunmamaktadir. Ancak toplumun bazi kesimleri tarafindan kegi eti ile ilgili olan ve
bilimsel dayanag: bulunmayan 6nyargilarin da mutlaka giderilmesi gerekmektedir.

Diistik kaliteli meralar ile calilik alanlardan yiiksek degerli protein elde etmek i¢in kegi
eti, kirmizi et dretiminde alternatif bir besin kaynagidir. Yaygin olarak geleneksel
yetistiriciligi yapilan keci, daha ¢ok kirsal ve yiiksek rakimli alanlarda, orman i¢i yada
kenarinda yer alan meralarda otladigi i¢in etinde tarim ilaci kalintilari bulunmamaktadir.
Koyun ve sigir etine benzer protein oranina sahip olan kegi etinde yag icerigi bu tiirlere ait
etlerden %50- 65 oraninda daha disiiktiir (Hatipoglu ve ark., 2016). Keg¢i karkaslari, diger
tiirlere gore oransal olarak daha az i¢ yagi ve deri alti yag icermektedir. Doymamis yag
asitleri bakimindan zengin olan kegi eti diger kirmiz1 etler ile mukayese edildiginde daha
diisiik oranda doymus yag asitleri ve 6zellikle kolesterol igermektedir. Buna bagl olarak kalp-
damar hastalig1 riski keci eti tiketenlerde daha az olmaktadir. Ayrica kegi eti, B grubu
vitaminler yoniinden diger etlerden daha zengin olmasi nedeni ile sinir sistemini korur ve cilt
hastaliklarin1 engeller. Viicutta yag doku gelisimi, kas ve kemik dokulardan sonra basladig:
icin kegiler ergin viicut agirliklarina yaklastiklarinda daha az yag doku icermektedirler ve
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diger kirmiz1 etlere gore daha yumusak, sindirilebilir karkas vermektedirler. Kegi eti,
kalsiyum ve sodyum igerigi diisiik olsa da demir, potasyum ve esansiyel aminoasitler
bakimindan zengin oldugu i¢in kaliteli kirmizi etler kategorisinde yer almaktadir (Yurdakul,
2014; Kosum ve ark., 2019).

Ulkemizde toplam 13 milyon bas civarinda olan kegilerin kirmiz et iiretimindeki pay1
yaklasik % 1.4’tiir (TUIK, 2020). Yogun olarak Giineydogu Anadolu, Akdeniz ve Ege
bolgelerinde yetistiriciligi  yapilan kegilerde hakim olan 1wk Kil kegisidir. Ekstansif
yetistiricilige uygun olan disiik siit ve dol verim potansiyeli ile tanmnan bu irkin entansif
isletmelere uygun olmamasi nedeni ile yetistiricilerin damizlik siit kecisi taleplerinin
karsilanmas1 i¢in 1960’11 yillardan beri degisik melezleme calismalari yapilmistir (Ozcan,
1989; Keskin ve ark., 2016; Giil ve ark., 2016). Siit iiretimini artirmak amaci ile yapilan bu
calismalarda disi hayvanlar damizlik materyal olarak kullanilirken erkeklerde damizlik fazlasi
olan bireyler et iiretimi amaci ile degerlendirilmektedir.

Cukurova iklim kosullarinda tiretim yapan kegi yetistiricilerinin damizlik materyal
arayislarinda, son donemlerde yiiksek siit ve d6l verimi ile taninan Sam kegilerinin (Keskin ve
Biger, 2003; Giiler ve ark., 2007) kabul gordigii gézlemlenmektedir. Diger taraftan Alpin
kegileri de yiiksek siit verimi ve dol verimi ile bilinen bir rktir.

Cukurova kosullarinda Alpin x Sam kegisi melezlemesi ile siit ve dol verimi yiiksek
bir irk elde edilmesini amaglayan ve 6zel bir isletme tarafindan yapilan bir ¢alismada Fi
melezleri elde edilmistir. Bu ¢alismanin amaci s6z konusu isletmede iiretilen Alpin X Sam
kecisi F1 melezleri ile Hatay, Kilis, Gaziantep gibi sicak ve kurak iklim bolgelerinde
yetistiriciligi yaygin olan Sam kegilerinin Cukurova kosullarindaki besi performanslarinin
karsilastirilmasidir.

Materyal ve Yontem

Bu calisma icin Hatay Mustafa Kemal Universitesi Hayvan Deneyleri Yerel Etik
kurulunun 2019/07-08 numarali karari ile etik kurul izni alinmstir.

Calismanin hayvan materyalini, Adana iline baghh Cukurova il¢esinde siit kecisi
yetistiriciligi yapilan 6zel bir isletmede dogan 15 bas Sam ve 15 bas AlpinxSam kecisi (AxS)
F1 melezi olmak lizere toplam 30 bas erkek oglak olusturmustur. Besi c¢aligmasi Mayis-
Haziran-Temmuz déneminde gergeklestirilmistir. Altmis giinliik yasta siitten kesilen oglaklar
10 giinlik alistirma beslemesine tabii tutulmuslar ve besi alistirma doneminden sonra
baglayarak 60 giin devam etmistir. Oglak besi yemi (%18 HP, 2700 Kcal’kg ME) ve yonca
kuru otu ile ad Ilibitum beslenen oglaklar istedikleri zaman temiz i¢gme suyuna
ulagabilmislerdir. Alistirma doneminde ilk bes glin oglak biiylitme yemi (%20 HP, 2800
Kcal/kg ME) ve besi yemi 1:1 oraninda karistirilarak oglaklara verilmistir. Takip eden bes
giin ise hayvanlara oglak besi yemi ve kuru ot 5:1 oraninda, ad-libitum olarak verilmistir.
Calismada hayvanlar grup olarak yonetilmis, her 15 giinde bir a¢ karnina yapilan tartimlarla
canli agirliklar belirlenmistir. Hayvanlara verilen ve arta kalan yemler giinliik olarak tartilarak
grup seviyesinde yem tiiketimleri tespit edilmistir. Calisma sonunda gruplarin besi
performanslar1 SPSS paket programinda yer alan Oneway Anova modeli ile analiz edilmistir
(SPSS, 2013).

122

Cilt/Volume: 4, Sayi/Issue: 2, 2021



Mutlukoca, Keskin

Calismanin matematik modeli;
Yij=p + ai + eij
Yij, I. genotip grubundaki j. hayvana ait elde edilen veri
W, populasyon ortalamasi
ai, genotipin etkisi, (i = 1: Sam kegisi, 2: Alpin x Sam kecisi F1 melezi)
eij, tesadiifi hata

Bulgular ve Tartisma

Calismada Alpin x Sam kegisi F1 melezi ve saf Sam kegisi genotip gruplarin besi
donemi canli agirlik degisimi, giinliik canli agirlik artisi, yem tiketimi Ozellikleri
belirlenmistir. Deneme oglaklarinin besi siiresince 15 giinliik periyotlarda belirlenen canli
agirliklarma iliskin degerler Tablo 1°de yer almaktadir.

Tablo 1. Deneme oglaklarinda besi dénemi canli agirlik (kg) degisimi (ortalama +standart
hata)

Table 1. Live weight (kg) change of experimental kids (kg) during the fattening period (mean
+ standard error)

Irk Besi basi 15. glin 30. giin 45. gilin Besi sonu

AXS melezi 28.7+0.97 31.7£1.01 34.7+1.14 38.6+1.24 40.8+1.32
Sam kegisi 30.9+1.06 33.7+1.08 36.6+1.12 41.5+1.22 45.6+1.37
p >0.05 >0.05 >0.05 >0.05 <0.05

AxS melezi, Alpin kegisi x Sam kegisi F1 melezi

Tablo 1°den de goriildiigii gibi, Alpin x Sam kegisi F1 melezi ve Sam kegisi erkek
oglaklarin besi basi canli agirliklar sirast ile 28.7+0.97 kg ve 30.9+1.06 kg olmak iizere
istatistiki olarak birbirine benzer degerlerde olmustur (P>0.05). Gruplarin ortalama canli
agirliklarindaki benzerlik 45. giinde de devam etmis ve bu donem igin canli agirliklar Alpin x
Sam kegisi melezlerinde 38.6+1.24 kg, Sam kegisi oglaklarinda ise 41.5£1.22 kg olarak
belirlenmigtir (P>0.05). Ancak besinin sonlandirildigi 60. giinde yasta oglak gruplari
arasindaki canli agirlik ortalamalar: istatistiksel olarak onemli seviyede farkli olmus ve besi
sonu canli agirliklar1 Alpin x Sam kegisi melezi oglaklar i¢in 40.8+1.32 kg ve Sam kegisi
oglaklari igin ise 45.6+1.37 kg olarak belirlenmistir (P<0.05). Daha 6nce Alpin X Sam kegisi
melezlerinde yapilmis besi g¢alismasina rastlanilamasa da, mevcut ¢aligmada Sam kegisi
oglaklarinda elde edilen besi donemi canli agirlik degerlerinin Keskin ve ark. (2005)
tarafindan Sam kegisi oglaklarinda besi performansini belirlemek i¢in yapilan ¢alismada ifade
edilen besi bas1 (ortalama 25.3 kg) ve besi sonu (ortalama 35.8 kg) canli agirlik degerlerinden
daha yiiksek oldugu sdylenebilir. Obeidat ve ark. (2020) tarafindan Urdiin’de yapilan bir
caligmada ise 75 giinliik yasta siitten kesilen Sam kecisi x Baladi ke¢isi melezi oglaklarda 70
giin devam eden beside, oglaklarin besi sonu canli agirlik ortalamalar1 29.97 kg olarak
bildirilmistir. Gokdal (2013) tarafindan Alpin kegisi X Kil ke¢i melezi oglaklari ile yapilan
caligmada, 3-3,5 aylik iken besiye alinan oglaklar 70 giinliik besi siiresince meraya ek olarak
hayvan basina 300 g/giin besi yemi ile beslenmisler ve besi sonu canli agirligi 32.7 kg olarak
bildirilmistir. Bir bagka ¢alismada Alpin kegisi X Kil kegi melezi oglaklarinda besi basi
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agirh@ ortalama 28 kg ve besi sonu canli agirliklar1 35.32 kg olarak bildirilmistir (Atay,
2016). Mevcut galisma ile bu g¢alismalar arasindaki besi siiresince belirlenen canli agirlik
degerlerindeki farkliliklarin genotip, siirii yonetimi ve besi siiresi gibi farkliliklardan
kaynaklandig1 soylenebilir.

Tablo 2. Deneme oglaklarinda besi donemi giinliik canli agirlik artisi ve yem tiiketimleri
(ortalama +standart hata)

Table 2. Daily live weight gain and feed consumption of experimental kids during the
fattening period (mean + standard error)

15. glin — 30. glin — 45. giin — 60. glin —

Irk
Besi bast 15. giin 30. giin 45. glin

Genel

Giinliik canli agirlik artis (g)

AxS melezi  200.0£16.27  197.8+16.09  257.8+21.20  151.1£18.65  201.7+10.16
Sam kegisi 186.7+£16.52  195.6£15.56  326.7+11.82  275.6+19.91  246.1+10.54

P >0.05 >0.05 <0.01 <0.01 <0.01
Giinliik yem tiiketimi (kg)

AXS melezi 1.14+1.01 1.47+0.03 1.72+0.01 1.97+0.05 1.56+0.04

Sam kegisi 1.15+£0.01 1.48+0.03 1.69+0.01 1.96+0.03 1.57+0.04

P >0.05 >0.05 >0.05 >0.05 >0.05

AxS melezi, Alpin kegisi x Sam kegisi F1 melezi

Et tiretimi i¢in yapilan kegi yetistiriciliginde besi déneminde hayvanlarin giinliik canli
agirlik artig1 ve yem tiiketimleri isletme karlilig1 igin biiyiikk oneme sahiptir. Aragtirmada bu
ozellikler ile ilgili olarak tespit edilen degerler Tablo 2’de sunulmustur. Tablo 2’den
goriilebilecegi lizere, genotip gruplar: arasinda giinliik canli agirlik artist bakimindan 30. giine
kadar istatistiki olarak 6nemli bir farklilik olusmamistir (P>0.05). Besinin ikinci yarisindan
sonra, yani 30. gilinden itibaren Sam kecisi oglaklar1 daha fazla gilinlilk canli agirlik artisi
kazanmaya basglamiglardir (P<0.01). Besi siiresince gilinliik canli agirlik artigt Alpin kegisi X
Sam kegisi melezi ve Sam kegisi oglaklarinda sirasi ile 201.7+10.16 g ve 246.1+10.54 ¢
olarak belirlenmistir (P<0.01). Yani besi siiresince Sam kegisi oglaklar1 giinde 44.4 g daha
fazla canl agirlik kazanmislardir. Gruplar arasinda giinlik yem tiiketim degerleri ise besi
stiresince benzer bulunmustur (P>0.05). Keskin ve ark. (2001) tarafindan Sam kegisi
cebiglerinde enerji diizeyi ayni (2375 kcal) olan ancak farkli seviyelerde protein iceren
yemlerle yapilan besi denemesinde (%13 HP ve %16 HP), beside ortalama canli agirlik
kazancini sirasi ile 6.7 kg ve 11 kg, giinliik yem tiiketimlerini de 0.91 kg ve 1.08 kg olarak
bildirmislerdir. Mevcut calismada bildirilen degerler ile Keskin ve ark. (2001) tarafindan
bildirilen degerler arasindaki farklilik, hayvanlarin yaslarinin ve yemlerin besin madde
iceriklerinin farkli olmasindan kaynaklanmis olabilir. Diger bir ¢alismada ise Keskin ve ark.
(2003) normal giin 15181 ve giin boyu aydinlatma uygulanan 70 giinliik beside Sam kecisi
oglaklarinda giinliik yem tiiketimi, giinliik canli agirlik artis1 ve yemden yararlanma oranlarini
sirasi ile 1646 g ve 1694 g, 200 g ve 207 g, 8.65 kg ve 9.25 kg olarak bildirmiglerdir. Yakan
ve ark. (2016) Sam kegisi oglaklarinin entansif besisinde kesif yeme ilave E vitamini
takviyesinin besi performansina etkisini arastirdiklar1 ¢alismalarinda oglaklarin giinliik canli
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agirlik artiglarim1 144 g - 160 g; 1 kg canli agirlik artis1 igin tiiketilen kesif yem miktarlarin
ise 4.45 kg — 6.25 kg olarak bildirmislerdir. Diger taraftan Koumas ve ark. (2005) Sam kegisi
oglaklarinda, yedi haftalik yasta siitten kesimden sonra yaptiklar1 besi ¢alismasinda 80. giin,
110. giin, 140. glinde besideki giinliik canlt agirlik artiglarini sirasi ile 194 g, 198 g ve 210 g
olarak bildirmislerdir. Gokdal (2013) Alpin kegisi x Kil ke¢i F1 melezi oglaklarda beside canli
agirlik kazanci 9.2 kg ve giinliik canli agirlik artisimi ise 131 g olarak bildirmistir. Bu
caligmalar arasinda giinliik canli agirlik artis1 ve giinliik yem tliketimi 6zellikleri bakimindan
olusan farkliliklarin hayvanin yasi, yetistirildigi bolge veya besi sistemi gibi g¢evresel
faktorlerden kaynaklanmis olabilecegi diistiniilmektedir.

Sonug¢

Cukurova kosullarinda ilkbahar sonu yaz doneminde gergeklestirilen besi ¢alismasinda
Sam kegilerinin, Alpin x Sam ke¢isi F1 melezleri ile benzer miktarda yem tiiketmelerine
ragmen daha iyi besi performansi gosterdikleri tespit edilmistir. Ancak Cukurova bodlgesinin
iklim kosullarinda yiiksek siit verim potansiyeline sahip olan bir genotip gelistirmeyi
amaglayan bu melezleme caligsmasi, iiretilen melez erkek bireylerin oglak besisi i¢in materyal
olarak kullanilabilecegini gostermesi agisindan 6nemlidir. Ayrica bolgedeki keci yetistiricileri
tarafindan ¢ebicler bir yasma kadar biiyiitiildiikten sonra besiye alindigindan, s6z konusu
melez genotip i¢in ¢ebi¢ donemindeki besi performanslarinin da bagka caligmalarla ortaya
konulmasi yararl olacaktir.
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Bu calisma, Ivesi ve Romanov x ivesi (ROxIV) (F1) melez koyunlarinin
bazi dol verim ozellikleri ve kuzularinin yasama giici ve biiyiime
gelisme Ozelliklerinin belirlenmesi amaciyla yiriitiilmiistir. Hayvan
materyali olarak 30 bas Ivesi, 37 ROxIV koyun ve bu koyunlardan
dogan toplam 79 bas kuzu kullanilmistir. Dogum orani, ikiz dogum
oran1 ve bir doguma diisen kuzu sayis1 Ivesi koyunlarinda sirasiyla %
83, % 4 ve 1.04; ROxIV melez koyunlarinda ise % 91.9, % 55.9 ve 1.56
olarak belirlenmistir. Kuzularin siitten kesime, 120. giine ve mera
sonuna kadar yasama oranlar1 Ivesi irkinda % 96.2, % 84.6 ve % 80.8;
ROxIV melezlerinde ise % 81.1, % 71.7 ve % 60.4 olarak bulunmustur.
ROxIV koyunlarinin dogum oranlari Ivesi koyunlarindan énemli lgiide
yiiksek iken, Ivesi kuzularinin hayatta kalma oranlarinin daha iyi oldugu
ve mera sonunda ROxIV kuzularinda 6liim oraninin %39.6'ya ulastigi
gozlenmistir. Ortalama dogum agirligi, siitten kesim agirli§i ve mera
sonu agirhgr Ivesi kuzularmda 3.87, 15.56 ve 24.95 kg; ROxIV
kuzularinda 3.23, 12.77 ve 19.89 kg olarak belirlenmistir. Dogum
agirhigy, siitten kesim agirligi, mera sonu agirligi lizerine genotip, ana
yas1 ve dogum tipinin etkisi istatistiki olarak énemli bulunmustur. Sonug
olarak, ROxIV melezlemesinin dél verimini artirdigi, ancak kuzularin
cesitli donemlerde hayatta kalma oranlar1 ve canli agirliklarinmn Ivesi
kuzularma kiyasla daha diisiik olduklar tespit edilmistir.

Investigation of Some Reproductive Traits of Awassi and Romanov x
Awassi Ewes and Survival Ability and Growth Characteristics of Their

Lambs

ARTICLE INFO

ABSTRACT

Research Article

This study was presented as a paper
in the congress titled “International
Agricultural Science Congress” held

This study was carried out to compare some reproduction characteristics
of Awassi and Romanov x Awassi (ROxIV) (F1) crossbred sheep and to
evaluate the survival ability and growth characteristics of their lambs.
Animal materials consist of 30 Awassi, 37 ROxIV ewes and 79 lambs
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on 09-12 May 2018. which were parturient from those ewes. Lambing rate, twin rate and the

number of litter size were determined 83%, 4% and 1.04 in Awassi, and
Received : 07.12.2021 91.9%, 55.9% and 1.56 in ROXIV ewes respectively. The survival rates
Accepted :20.12.2021 of lambs up to weaning, 120th day and end of the pasture were 96.2%,

84.6% and 80.8% in Awassi, and 81.1%, 71.7% and 60.4% in ROxIV

lambs. While the birth rates of ROxIV sheep are significantly higher

Keywords than those of Awassi sheep, it is observed that Awassi lambs perform
Awassi better than the ROxIV lambs in terms of their survival rates, and the
Romanov x Awa_ssi death rate in ROxIV lambs reaches 39.6% at the end of pasture. Average
Repr_oductl\_/e_ traits birth weight, weaning weights and post grazing weights of lambs were
Survival ability determined 3.87, 15.56 and 24.95 kg in Awassi lambs; 3.23, 12.77 and
Growth characteristics . .
19.89 kg in ROxIV lambs. The effect of genotype, ewe age and birth
* Corresponding Author type significantly affected the birth weight, weaning weight, and end of
dogan.turkyilmaz@atauni.edu.tr pasture weight. As a result, ROxIV crossbreeding improves fertility, but
the survivability at various ages of the lambs is very low compared to
Awassi lambs.

Giris

Koyun vyetistiriciliginde d6l verimi, kuzularda biliylime yasama giicii o6zellikleri
karlilig1 etkileyen 6nemli unsurlardir. Bu nedenle koyun yetistiriciliginde ilk amacin olagan
fizyolojik smirlar icinde kuzu elde etmek oldugu agik¢a ortaya c¢ikmaktadir. Koyun
yetistiriciligi, tiim diinya {ilkelerinde oldugu gibi Tiirkiye’de de hayvansal iiretim faaliyetleri
icerisinde hem ekonomik agidan hem de insan saglig1 ve beslenmesi agisindan 6nemli bir yere
sahiptir. Tiirkiye, cografi yapisi ve iklim sartlar1 farkli cesitli bolgelerden meydana
gelmektedir (Kaymakgi, 2006). Dolayisiyla Tiirkiye’de her bolgenin sartlarina uyum
gostermis koyun 1rklart yetistirilmektedir. Tirkiye yaklasik 45.182.280 bas koyun varligi ile
diinya tilkeleri arasinda 4. sirada yer almaktadir (Yakan ve ark., 2012; FAOSTAT, 2019;
TUIK, 2021). Ancak hayvan basina elde edilen verim bakimindan ise arka siralarda
bulunmaktadir. Tiirkiye’de yaklasik olarak 109.382 ton koyun eti iiretimi yapilmakta olup
toplam kirmiz1 et iiretiminde koyun etinin pay1 yaklasik % 9.1°dir (FAOSTAT, 2019; TUIK,
2021). Niifus ve gelir diizeyinin hizli artisina paralel olarak artan et ihtiyaci karsilayacak
diizeyde tretim yapmak adina hayvan sayisindan ziyade birim hayvan basina elde edilen
verimin arttirilmasi gerekmektedir (Bingol ve Aygiin, 2013; Turkyilmaz ve Esenbuga, 2019).

Koyun vyetistiriciliginde, diger hayvansal liretim kollarinda oldugu gibi, en 6nemli
unsurlardan biri dol verimidir. DSl verimi tiim verim 6zelliklerinin fizyolojik temeli olarak
kabul edilmektedir (Kaymak¢i, 2006; Bingdl ve Aygiin, 2013). Giinlimiizde koyun 1slah
caligmalarinda karl bir liretim i¢in koyun basina yiiksek dol verimi, yasama giicii ve biiylime
gelisme Ozellikleri dikkate alinmaktadir. Koyunlarda dol verimi; irk, siirii ve bireye gore
farklilik gostermektedir (Yilmaz ve ark., 2006; Sar1 ve ark., 2014). Koyun yetistiriciliginde
dol veriminin yiiksek olmasi i¢in ikizlik oram ile birlikte prenatal ve postnatal yasama
giiciiniin yliksek olmas1 gerekmektedir. Kuzunun postnatal yasama giicii, kuzu dogum agirlig:
ve bir dogumdaki kuzu sayist ile yakindan iliskilidir (Kul ve Akcan, 2002; Atasoy, 2016). Bir
stiriiden fazla sayida ve yasama giicii yliksek kuzular elde edilmesi o siiriinlin dol veriminin
iyl oldugunu gostermektedir. Koyun ve keci yetistiriciliginde yavru oliimleri, kalitsal ve
cevresel faktorlere bagli olarak % 4-21 arasinda degistigi bildirilmektedir (Ipsen, 2013).
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Koyun yetistiriciligi Dogu Anadolu bolge halki i¢in iyi bir gelir kaynagi olabilecek bir
faaliyet koludur. Dolayisiyla bolge sartlarina uyumlu ve verimleri yiiksek yeni koyun
tiplerinin elde edilmesi 6nem tagimaktadir. Tiirkiye’de diisiik diizeyde dol verim 6zelliklerine
sahip yerli wrklarimizin melezleme yoluyla verimlerinin arttirilmasina yonelik caligmalar
yapilmaktadir. Bu amagla cesitli kiiltiir irklar1 tercih edilmektedir. Son yillarda anavatani
Rusya olan Romanov koyunu Tiirkiye’ye ithal edilen irklar arasinda yerini almaktadir.
Romanov 1rki koyunlar doél verimi yiiksek, kiirk verimiyle one ¢ikan bir irk olarak
taninmaktadir. Viicutlar1 siyah-gri, bas, bacak ve kuyruklar siyah, parlak ve kisa killarla
ortiiliidiir. Baslar1 genis ve uzun, burun iistii kemerlidir. Viicut orta irilikte, anag¢ disilerin canli
agirhigr 45-48 kg civarindadir (Akgapinar, 2000; Turkyilmaz ve Esenbuga, 2019; Sen ve
Ugurlu, 2021). Ivesi ki yiiksek siit verimiyle tanmmakta olup Giineydogu Anadolu
bolgesinde yogun olarak yetistirilmektedir.

Bu calisma Atatiirk Universitesi’ne bagli Gida ve Hayvancilik Uygulama ve Arastirma
Merkezi, Koyunculuk Subesinde bolge sartlarina uygun kasaplik kuzu iiretmek amaci ile
gelistirilen Romanov x Ivesi (ROxIV) (F1) melezleri ile saf olarak yetistirilen Ivesi
koyunlarinin dol verim Ozellikleri ve kuzularinin yasama giicli, biiyiime ve gelisme
ozelliklerinin karsilastirilmasi amaci ile yiiriitiilmiistiir.

Materyal ve Yontem

Materyal )
Bu calisma Atatlirk Universitesi Gida ve Hayvancilik Uygulama ve Arastirma

Merkezine baglh Koyunculuk subesinde yetistirilen ivesi ve Ivesi irkinin Romanov 1rki ile
melezlenmesinden elde edilen (F1) melez koyunlar ve bunlarin kuzular tizerinde
yiiriitiilmiistiir. Calisma cesitli dol verim ozelliklerini arastirmak iizere 30 bas Ivesi ve 37 bas
Romanov x Ivesi (ROxIV) F1 melezi koyun ve bunlardan dogan 26 Ivesi ve 53 ROxIV kuzu
tizerinde yiiriitiilmustiir. Koyunlara sonbahar mevsiminde ayni genotipe sahip koglar katilarak
siif usulii agim uygulanmistir.

Yontem
Dogumlarin baglamasiyla birlikte her kuzunun dogum agirligi ilk 24 saat igerisinde 20

gr’a duyarl terazi kullanilarak tartilmistir. Yogun olarak 45 giin siiren dogumlar sonucunda
26 bas Ivesi ve 53 bas ROxIV melez kuzu elde edilmistir. Siitten kesim dénemine kadar
analariyla birlikte tutulan kuzulara yeme alistirmak amaci ile kaliteli kaba yem verilmistir.
Kuzular ortalama 65 giinliik yasta siitten kesilerek meraya gonderilmislerdir. Mera dénemi
boyunca kuzulara mera doniisiinde canli agirliklarinin %1°1 kadar ilave kesif yem verilmistir.
Siitten kesimden itibaren mera donemi boyunca 15 gilinde bir yapilan tartimlarla kuzularin
canli agirlik artiglar1 ve biliylime performanslar1 belirlenmistir. Ayrica 6liim raporlart da takip
edilerek kuzularin gesitli donemlerde yasama giicii 6zellikleri tespit edilmistir. Bolge sartlar
geregi Eylil ay1 bitimiyle birlikte mera donemi sonlandirilmistir. Ko¢ katimina alinan ve
doguran her bir koyun i¢in kisir kalan, canli dogan, siitten kesilen, 120. giin ve mera sonu
kuzu sayilari, tekiz ve ¢oguz dogum oranlari, dogumdaki kuzulama oranlari, siitten kesilen
kuzu oranlari, siitten kesime kadar 6liim ve yasama giicii oranlar1 gibi degerler hesaplanarak
koyunlarin genotip ve ana yas1 gibi ¢evre faktorlerinin dol verim Ozellikleri {izerine etkileri
incelenmistir. Elde edilen kuzular i¢in dogum agirliklari, siitten kesim agirliklar, mera sonu
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agirliklari, giinliik canli agirlik artiglar iizerine genotip, ana yasi, cinsiyet ve dogum tipi gibi
cevre faktorlerinin etkileri tespit edilmistir.

Istatistik analiz

Arastirmada elde edilen dol verimi, yasama giicii, biiyiime ve gelisme Ozellikleri ile
ilgili verilerin varyans analizinde SPSS 22.00 (2013) paket programinin GLM prosediirii
uygulanmigtir. Dogan koyunlarin doél verim o6zelliklerinin ve kuzularin yasama giiglerinin
karsilastirilmasinda Ki-kare (X?) testi kullanilmistir. D61 verimi ve gesitli canli agirlik ve canli
agirlik artiglar1 lizerine etki eden genotip, ana yasi, cinsiyet ve dogum tipi gibi ¢evresel
faktorlerin etkileri En kiiciik Kareler analizi ile incelenmistir. Onemli ¢ikan ortalamalar
arasindaki farklari test etmek i¢in Duncan ¢oklu karsilastirma testi kullanilmistir.

Bulgular ve Tartisma

Bu ¢alismada ivesi ve ROxIV (F1) melez koyunlarina ait baz1 dol verim sonuglart
Tablo 1’de sunulmustur. Yapilan X? testi sonucunda dogum orani, kisirlik orani, ikiz dogum
orani siitten kesilen kuzu orani, 120. giin kuzu orani, mera sonu kuzu orani ve mera sonuna
kadar kuzularda toplam 6liim oran1 bakimindan 6nemli farkliliklar tespit edilmistir. Dogum
oram ve ikizlik bakimindan ROxIV melezlerinin saf ivesilerden daha yiiksek degerlere sahip
olduklar1 goriilmektedir. Fakat ilerleyen donemlerde olusan kuzu oliimleri ROxIV
melezlerinin bu {istiinliigiinii ortadan kaldirarak saf Ivesi kuzularin1 6n plana ¢ikarmaktadir.
Ozellikle mera sonunda yasayan kuzu orani Ivesilerde %80.8 iken ROxIV melezi kuzularda
bu oran %60.4’¢e diistiigii goriilmektedir.

Bu calisma sonucunda Ivesi ve ROxIV melez koyunlarinda tespit edilen dogum orani
degerleri Boran ve Torun (2018)’un Ivesi ve Cukurova et koyunlari i¢in bildirdikleri % 64.00
ve % 76.47 degerlerinden daha yiiksektir. Calismamizdan elde edilen dogum oran1 degerleri
Demir ve ark. (2002)’nin Kivirctk ve SakizxKivircik (F1) koyunlart (%87.5 ve %91.9);
Bingdl ve Aygiin (2013)’tin Karakas koyunlar1 i¢in bildirdikleri (%86.57) degerler ile
benzerdir. Bu ¢alismadan elde edilen ikizlik oranlarinin Duricic ve ark. (2019) ve Turkyilmaz
ve Esenbuga (2019) tarafindan bildirilen degerlerle benzer oldugu tespit edilmistir. Bir
doguma diisen kuzu sayis1 bakimindan elde edilen deger Turkyilmaz ve Esenbuga (2019) ile
benzer; Duricic ve ark. (2019), Freking ve Bennett (2019), Murphy ve ark. (2020), Freking
ve Murphy (2021) ve Sen ve Ugurlu (2021) tarafindan bildirilen degerlerden ise oldukca
diisiiktiir. Calismamizdan elde edilen dol verim degerlerinin Sen ve Ugurlu (2021)’nun
bildirdigi degerlerden diisiik; Demir ve ark. (2002), Bingdl ve Aygiin (2013), Koncagiil ve
ark. (2013)’nin degerleri ile benzer; Boran ve Torun (2018)’un bildirdikleri degerlerden ise
yiksek olduklar1 tespit edilmistir.
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Tablo 1. Ivesi ve ROxIV koyunlarda baz1 dol verim ozellikleri ve bunlardan elde kuzularin
yasama giicli 6zellikleri

Table 1. Reproduction traits of Awassi and ROx/V sheeps and survivability of lambs
obtained from them

Onem
Ozellikler fvesi ROxIV Durumu
Kogalt1 koyun sayis1 30 37
Doguran koyun say1s1 25 34
Canl1 dogan kuzu sayis1 26 53
Tekiz doguran koyun sayisi 24 15
Ikiz doguran koyun sayisi 1 19
Siitten kesilen kuzu sayis1 25 43
120. giin kuzu sayis1 22 38
Mera sonu kuzu sayist 21 32
Mera sonuna kadar 6len toplam kuzu sayis1 5 21
Bir doguma diisen kuzu sayis1 1.04 1.56
Dogum orani (%) 83.3 91.9 *
Kisirlik orani (%) 16.7 8.1 *
Tekiz dogum orani (%) 96.0 44.1 *
Ikiz dogum orani (%) 4.0 559 *
Siitten kesilen kuzu oran1 (%) 96.2 81.1 *
120. giin kuzu oran1 (%) 84.6 71.7 *
Mera sonu kuzu orani (%) 80.8 60.4 *
Oliim oran1 (%) 19.2 39.6 *
*: p<0.05

Bu ¢alismada ROxIV melez koyunlari igin elde edilen dél verim degerlerinin saf Ivesi
koyunlarindan yiiksek oldugu fakat g¢esitli donemlerde yasayan kuzu oranlari bakimindan
Ivesi kuzularinin daha iyi yasama giicii degerlerine sahip olduklar1 gdzlenmistir. Ozellikle
mera sonuna kadar 6len kuzu oranlan karsilastirildiginda ROxiV melez kuzularinin liim
oranlarinin (% 39.6) Ivesi kuzularindan yaklasik olarak iki kat fazla oldugu tespit edilmistir.

Koyun basina ¢esitli donemlerde elde edilen kuzu sayilari siirii verimliliginin en iyi
Olciisii ve gostergesidir. Doguran koyun basina canli dogan kuzu sayisi, siitten kesilen kuzu
sayisi, 120. giin kuzu sayis1 ve mera sonu kuzu sayisina ait en kii¢iik kareler ortalamalari,
standart hatalar1 ve ¢oklu karsilastirma test sonuglar1 Tablo 2’de sunulmustur. Doguran koyun
basina canli dogan kuzu sayilari bakimindan ROxIV melezlerinin saf ivesi koyunlarina
istatistiki olarak ¢ok 6nemli (P<0.01) seviyede iistiin olduklar1 gdzlenmektedir. Ivesi ve
ROxIV’ler i¢in elde edilen degerler Unal ve ark. (2003), Brad ve ark. (2019) ve Sen ve
Ugurlu (2021)’nun bildirdikleri degerlerden diisiik bulunmustur. ROxIV melezleri ile yapilan
caligmalar oldukca sinirlidir. Bu ¢alismada, siitten kesim doneminde ortalama kuzu sayilari
Ivesilerde 0.96 iken bu say1 ROXIV melezlerinde 0.81 olmustur. ROXIV melezi koyunlarin
kuzularinda siitten kesime kadar dliimler fazla oldugu igin saf Ivesilere gore siitten kesilen
kuzu sayisinin diistiigii goriilmektedir. Ana yasinin siitten kesilen kuzu sayisi iizerine etkisi
istatistiki olarak ¢ok onemli (P<0.01) olmustur. Iki yasli annelerin siitten kesimde kuzu
sayilar diisiikken ilerleyen yasla birlikte kuzu sayilarinda artiglar oldugu gézlenmektedir.
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Tablo 2. Doguran koyun basina yasama giicti 6zellikleri
Table 2. Survival rates per breeding sheep

Canl1 dogan Stitten 120. giin Mera sonu
kuzu sayist kesilen kuzu sayist kuzu sayist
N N kuzusayist N N
X + Sy X + Sg X + Sg X +Sg
Genotip *%k * * *%k
Ivesi 26 1.04£0.09 25 0.96+0.10 22 0.85+0.15 21  0.81+0.15
ROxIV 53 1.56+0.11 43 0.81+0.10 38 0.72+0.16 32  0.60+0.16
Ana yast 0s *x *x *

37 1.23£0.08 26 0.73+0.08° 24 0.65+0.13° 18 0.59+0.13°
17 1.5240.12 17 0.99+0.12% 13 0.77+0.18%° 12  0.71+0.18°
10 1.11£020 10 1.01+0.19% 9  0.90£0.30° 9  0.90+0.29?
9 1.33+0.15 9 1.00+£0.14> 8 0.89+0.228 8  0.89+0.222
6> 6 1224021 6 1.00£0.20*8 6 1.00£0.31* 6  1.00+0.30?

g~ wiN

*: p<0.05, **: p<0.01, 6s: Onemsiz, **: Ayni1 harfle gdsterilen ortalamalar arasinda fark bulunmamaktadr.

Mera sonu kuzu sayisi lizerine genotipin etkisi istatistiki olarak ¢cok dnemli (P<0.01)
olurken, ana yasmin etkisi énemli olmustur (P<0.05). Saf Ivesi kuzularinda mera sonuna
kadarki siiregte dliimler diisiik olmustur. Fakat ROxIV kuzularmin mera sonuna kadar olan
donemde Oliim oranlarinin artisina paralel olarak kuzu sayilarinda azalma oldugu tespit
edilmistir. Caligmamizla benzer olarak Sen ve Ugurlu (2021) Romanov irkinin ¢oguz dogum
oraninin yiiksek olmasina ragmen yasama giiciinii zayif olarak bildirmislerdir.

Belirli donemlerde elde edilen canli agirlik ve agirlik artis hizlar et tiretiminin 6nemli
kriterlerini olusturmaktadir. Ivesi ve ROxIV kuzularinin gesitli ddnemlerdeki canli agirlik ve
agirlik artiglarina ait en kii¢iik kareler ortalamalari, standart hatalar1 ve ¢coklu karsilastirma test
sonuglar1 Tablo 3’te sunulmustur. Dogum agirlig1 iizerine genotip, ana yasi ve dogum tipinin
etkisi 6nemli (P<0.05) olurken, cinsiyetin etkisi dnemsiz olarak belirlenmistir. ivesi ve
ROxIV melez kuzularmda dogum agirliklart 3.87 ve 3.23 kg olarak bulunmustur. Kuzu
dogum agirliklarinin ana yas1 ile birlikte artarak 5 yasli analarda en yiiksek seviyeye ulastigi
gozlenmektedir. Tekiz kuzularin ikiz kuzulardan istatistiki olarak 6nemli (P<0.05) derecede
daha yiiksek dogum agirliklarina sahip olduklar1 belirlenmistir. Elde edilen degerler Sen ve
Ugurlu (2021) tarafindan Romanov saf kuzulari i¢in bildirilen 3.12 kg degeri ile benzer
bulunurken; Kutluca ve Emsen (2016), Urusan ve Emsen (2010), Kopuzlu ve Sezgin (2017)
ve Brad ve ark. (2019) tarafindan Romanov (F1) melezleri i¢in bildirilen (3.47-4.60 kg)
degerlerinden daha diisiik bulunmustur.

Siitten kesim agirlig1 ve siitten kesime kadar giinliik canli agirlik artiglarr ivesi ve
ROxIV melezi kuzularda 15.56 ve 12.77 kg; 0.191 kg ve 0.152 kg olarak belirlenmistir.
Siitten kesim agirligr {izerine genotip ve dogum tipinin etkisi dnemli (P<0.05) iken ana
yasinin etkisi ¢ok 6nemli (P<0.01) olarak tespit edilmistir. Siitten kesime kadar giinliik canl
agirlik artisinda ise cinsiyet disinda kalan tim cgevre faktorlerinin etkisi onemli (P<0.05)
olarak belirlenmistir. Calismada Ivesiler ROxIV melezlerinden, tekizlerde ikizlerden daha
yliksek siitten kesim agirlig1 ve siitten kesime kadar giinliik canli agirlik artis degerlerine sahip
olduklar1 saptanmustir. Ivesi kuzulari igin elde edilen siitten kesim agirlig1 ve canli agirlik artis
degerlerinin Boran ve Torun (2018) tarafindan ayni irk i¢in bildirilen 25.0 kg ve 351 g
degerinden oldukga diisiik oldugu tespit edilmistir. Elde edilen siitten kesim agirligi degerleri
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saf Romanov kuzular i¢in Sen ve Ugurlu (2021) tarafindan bildirilen 11.42 kg degerinden
yiiksek; Kutluca ve Emsen (2016) tarafindan bildirilen 21.3 kg degerinden ise diisiiktiir.
Romanov ve melezleri ile ¢alisan Urusan ve Emsen (2010), Kutluca ve Emsen (2016) ve
Kopuzlu ve Sezgin (2017)’nin bildirmis olduklar1 degerlerden (15.9 kg, 20.7 kg ve 18.9 kg)
ise diisiik oldugu belirlenmistir. Calismada siitten kesime kadar elde edilen giinliik canli
agirlik artis degerleri Kopuzlu ve Sezgin (2017) tarafindan bildirilen degerlerden oldukca
diistiktiir.

Tablo 3. ivesi ve ROxIV melez kuzularin biiyiime ve gelisme &zelliklerine ait ortalama,
standart sapma ve ¢oklu karsilastirma test sonuglari

Table 3. Mean, standard deviation and multiple comparison test results of growth
characteristics of Awassi and ROxIV crossbred lambs

Dogum Siitten kesim  Siitten kesime Mera sonu Meradaki
agirhig (kg) agirhgt kadar giinliik agirhgt giinliik canlt
(kg) canli agirlik (kg) agirhk artist
N N artisi (kg) N (kg)
X £S5 X +55 X +55 X £S5 X +55
Genotip * * * ** 0s
Ivesi 26 3.87£0.24 25  15.56+1.31 0.191+£0.016 21  24.95+1.94 0.125+0.11
ROxIV 53  3.23+0.14 43  12.77+0.80 0.152+0.010 32 19.89+1.19 0.124+0.10
Ana yasi * el * * 0s
2 37 2.79+0.17° 26  10.98+0.76° 0.095+0.007° 18  16.47+1.24°  0.107+0.009
3 17 2914023 17  11.98+0.96" 0.109+0.009° 12  18.80+1.76°  0.108+0.014
4 10 3.66:0.41* 10 15.83£1.77%®  0.134+0.016® 9  22.50+2.67®®  0.13440.019
5 9 3.87+030° 9  15.44+£1.29®°  0.134+0.012® 8 23.93£2.08%  0.149+0.015
6> 6 3.78+0.38% 6 16.79+1.49% 0.155+0.0132 6 23.13+2.28%  0.115+0.021
Cinsiyet 0s 0s 0s * **
Disi 42 3.07+0.15 35  14.02+0.80 0.122+0.010 27 19.64+1.19 0.104£0.006
Erkek 37 3.18£0.20 28  14.79+1.11 0.128+0.013 26  23.89+1.65 0.141£0.009
Dogum Tipi * * * * 0s
Tekiz 39  3.51£0.15 37  15.42+0.79 0.148+0.016 29  23.60+1.18 0.122+0.011
ikiz 40  2.63+0.23 31  12.03£1.31 0.115+0.010 24 19.99+1.18 0.12440.006

*: p<0.05, **: p<0.01, 6s: Onemsiz, *°: Ayn1 harfle gosterilen ortalamalar arasinda fark bulunmamaktadar.

Mera sonu agirligi ve merada elde edilen giinliik canli agirhik artis degerleri Ivesi ve
ROxIV kuzulari igin sirasi ile 24.95 ve 19.89 kg; 0.125 ve 0.124 kg olarak belirlenmistir.
Mera sonu agirlig: iizerine genotip (P<0.01), ana yasi, cinsiyet ve dogum tipinin etkisi onemli
(P<0.05) olurken meradaki giinliik canli agirlik artis1 lizerine sadece cinsiyetin etkisi ¢ok
onemli (P<0.01) olmustur. Mera sonu canli agirlik degerleri ve merada elde edilen canli
agirlik artis degerleri bakimindan elde edilen sonuglarin Kopuzlu ve Sezgin (2017) tarafindan
bildirilen degerlerden diisiik oldugu tespit edilmistir.

Sonug¢

Sonug olarak, ROxIV melezlerinin dél verim oranlarmin Ivesi koyunlarina gore daha
yiiksek olduklar1 tespit edilmistir. Fakat cesitli donem kuzu sayilar1 bakimmdan ivesi ve
ROxIV melezleri karsilastirildiginda Ivesiler ROxIV melezlere gére daha yiiksek yasama
giiciine sahip olduklar1 tespit edilmistir. Mera sonuna kadar elde edilen ROxIV melez
kuzularmnin %39.6’s1 dlmiistiir. Canli agirliklar bakimindan ROxIV melez kuzularmn tiim
donem agirliklarmin Ivesi kuzularindan oldukca diisiik olduklari tespit edilmistir. Canli
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agirliklarin - diisiik olmasmin yasama giicliniin diistik olmasimi etkilemis olabilecegi
diisiiniilmektedir. Ivesi koyunlarinda kuzulama, ¢oguz dogum orani gibi dol verim dzellikleri
daha diisiik olmasina ragmen dogan kuzularin yasama giicleri, biiyiime ve gelisme
ozelliklerine bakildiginda ROxIV melez kuzulara gére daha iistiin degerlere sahip olduklari
goriilmektedir. Bolgenin ekolojik yapisi, iklim, bakim ve besleme sartlar1 goz Oniine
alindiginda saf Ivesi yetistiriciliginin ROxIV melezlerine gére daha iyi sonuglar verdigi
gozlenmektedir.
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yetigtiricileri genellikle yem fabrikalarindan kesif yem satin alma
egilimindeyken, ¢ogunlugu (%74,8) kendi isletmelerinde yem bitkisi
Sigirlar yetigtirmektedir. En sik kullanilan kaba yem tiirleri bugday-arpa samani

Anahtar Kelimeler

sléfnﬁlar (%95,8), yonca samant (%78,1) ve cayir samani (%52,1) iken konsantre
Besleme yem olarak ezilmis arpa (%92,0), bugday kepegi (%78,6), siit s1g1r1 yemi

Erzincan (%68,3) ve biiyiikkbas besi yemi (%50,6) one ¢ikmistir. Ayrica,

isletmelerin biiyiik c¢ogunlugunda (%97,5) yemlerin elle hayvanlara
dagitildig1 da saptanmistir. Buzagilarin siitten kesilme yaslarma iligkin
veriler igletmelerin %0,6'sinin buzagilarini bir aylikken, %210,9'unun iki
mtyanar@gmail.com aylikken %79,7'sinin iig-dort aylikken, %5,4'iniin bes-alti aylikken ve
%3,4'intiin yedi aylikken veya daha biiyikk yasta siitten kestigini
gostermigtir. Sonug¢ olarak, yetistiricilerin giincellenmis biiytikbag
hayvan besleme uygulamalar1 ve 6zellikle silajlik misir ekiminin yani
sira hayvanlarin beslenmesinde musir silajmin kullanimi konusunda

* Sorumlu Yazar

farkindaligin artirilmasi ve bu konuda merkez ilcede karli biiylikbag
hayvanciliga yonelik tesvik ve mali desteklerin artirilmasi
gerekmektedir.

Introduction

In recent years, world population has enlarged geometrically in response to the
arithmetic increasing of the food production in the World (Ozgiir, 2017). As a consequence of
that, especially the current supplies of animal protein and energy remained inadequate to meet
requirements of humans in many countries. Therefore, these circumstances has led to protein-
energy malnutrition which resulted from insufficient intake of biologically necessary nutrients
(Lam, 2018).

Improving the environmental conditions of the farm animals including the use of
quality roughage and concentrate feed sources is one of most important prerequisites of
efficient animal husbandry. Therefore, rational nutrition in livestock enterprises must be
applied in order to obtain the desired yield from animals with high genetic potential (Yilmaz,
et al. 2020). Nutrition of the farm animals influences significantly growth, performance,
reproduction, immune system and products quality of the animals. Positive effects of ideal
nutrition of the animals are provided by availability of nutrients in the feeds, kinds of feeding
system and the level of feeding management (Kirkpinar and Acikgdz, 2018). Although the
optimum feeding of the animals was highly important for livestock production, it was
indicated that farm animals in Turkey were not generally fed enough due to insufficient
production of high quality forage crops besides few areas of fruitful and quality pastures and
meadows by Bakir and Demirel (2001).

Feed cost is also the major part in the entire cost of animal production. Since feeds
contribute to up to 60-80% of the total costs in the production of the livestock products, the
economical production depends on a very large extent by efficient usage of the feeds (Igbang
et al.,, 2021). The effectiveness of utilizing the available feed resources is especially
significant for animal performance as well as increasing productivity of the livestock
production.

The usage of quality forage crops for cattle feeding will lead to decreasing the use of
costly concentrate feed in the cattle enterprises and increasing of their profits. Additionally,
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the high ability of cattle for utilizing cellulose-rich feed increases the significance of the
cultivation of fodder crops that provides cheap and quality forages. Thus, it is crucial for
cattle breeders to cultivate the required amount of roughage in their own enterprises for
profitable animal farming (Giiler et. al. 2016; Diler et al., 2018).

Eastern Anatolia Region has the largest share (56.80%) in terms of meadows and
pasture areas in our country. More than half of the total meadow areas and more than 1/3 of
the total pasture areas exist in this region. When the quantities of meadow and pasture areas in
the geographical regions of Turkey are considered, the Eastern Anatolia Region takes the first
place with 37.53%, the Central Anatolia Region is in the second place with 31.27%, and the
Black Sea Region takes the third one with 10.38%. In Eastern Anatolia Region, the total area
of meadows along with pastures is 5 485 495 ha, and the total amount of dry hay produced
annually in these areas is 4 567 510 tons. In Erzincan province, which is one of the 14
provinces of the Eastern Anatolia Region, the total area of meadows and pastures is 449 433
ha and it ranks fourth in terms of total area of meadows and pastures (Okcu, 2020). The
amount of the meadow and pasture areas also point out high potential of the livestock
production in Erzincan province. Additionally, 3 710 748 heads cattle are raised in the
province, and number of cattle existing in Erzincan province is 122 660 heads in 2020 year
(TUIK, 2021).

Up to now, any research investigating current situation, problems regarding cattle
feeding as well as feeding habits and feeds used in the cattle enterprises located in central
county of Erzincan province was not carried out. Therefore, this study was undertaken to
determine the common animal feeding habits and practices as well as types of feeds in the
cattle farms. Furthermore, results of the research will reveal the existing cattle feeding
problems of the enterprises in central county of Erzincan province and they could suggest
solutions for them.

Material and Method

The material of the study is obtained from 401 cattle enterprises operating in central
county of Erzincan province. A face-to-face survey was conducted with owners of the
enterprises which were randomly selected by simple random sampling from 2003 cattle
enterprises in the central county. The cattle breeders in Briket¢iler-Mezbaha-Alt1 location, and
in 11 towns (Akyazi, Cukurkuyu, Caglayan, Demirkent, Gegit, Kavakyolu, Mollakdy, Ulalar,
Yaylabasi, Yogurtlu ve Yalnizbag) as well as in 59 villages connected to the central county of
Erzincan province was included into the survey.

In determining the random minimum sample size, the method used in cases where the
variance is unknown, the population is limited, and there are qualitative variables related to
probability, and the formula is given below (1). Here, the margin of error was 5% and the
confidence level was 95% (Arikan, 2007).

n=[N.t2.p.q)/[(N-1)D?*+t?.p.q] (1)
In this formula;
n=Sample Size,
N=Population Size (N=2003),
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D= Margin of Sampling Error (0.05),

t= Table Value (t=1,96, a=0,05),

p= Population Proportion (0.5),

q=1-p

As a result of the calculation of the sample size, the minimum sample size was
determined as about 322. The minimum number of enterprises calculated in this study was
increased by 79 units and this survey was carried out with owners of the 401 cattle enterprises
located in the central county of Erzincan province. The values obtained from the surveys were
recorded by entering data into MS Excel program and percentage values were calculated
using the information here. The effects of the educational status of the owners of the
enterprises (illiterate, literate, Primary School graduate, Secondary School graduate, High
School graduate and University graduate) and number of animals (1-15, 16-30, 31-45, 46-60
and more than 61 heads) raised in the enterprises on the parameters investigated in the current
study was analyzed statistically by using the Chi-Square test in the SPSS package program
(SPSS, 2013).

Results and Discussion

The Dates of Moving Cattle to Pasture or Plateau

As in the Eastern Anatolia Region, pasture-based animal husbandry was generally
observed in Erzincan province. Results of the present study revealed that 78.0% of enterprises
in the central county move their animals to pasture. Percentages of the enterprises which
moved their animals to pasture in March, April, May and June were respectively 2.6%,
56.7%, 39.3% and 1.3% (Figure 1). In a study carried out in His county of Erzurum
province, Diler et al. (2016) reported that cattle were moved to pasture in April (25.0%), May
(37.0%) and June (37.0%), and the overall percentage of enterprises which utilized the pasture
was 99.0%. Similarly, percentages of the farmers who sent their cattle to pasture in
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Figure 1: Percentages of the months in which animals were taken to the pastures
Sekil 1: Hayvanlarin meraya ¢ikis aylarinin yiizde oranlar
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Kahramanmaras, Yakutiye county of Erzurum province and Van provinces respectively was
reported as 99.0%, 86.8%, 76.2% by Kaygisiz and Tiimer (2009), Capadag (2017), Sahin and
Yilmaz (2008). On the other hand, it was determined that the percentage of enterprises that
moved their cattle to plateaus was 23.5%, while the ratio of enterprises that did not send
animals to plateaus was 76.5% in central county of Erzincan province. Percentages of the
enterprises which moved their animals to plateaus in March, April, May, June and July were
respectively 1.1%, 11.0%, 56.0%, 30.8% and 1.1% (Figure 2). On the contrary of the findings
of the present study, more than half of breeders (58.0%) in Hinis county of Erzurum province
and 77.8% of those in Yakutiye county of Erzurum province moved their cattle to plateaus in
June (Diler et al. 2016; Capadag, 2017).
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30,0

Percentages %

20,0 11.0

10,0 1.1 ‘ 1.1
L R adl

0,0
March April May June July

The months in which the animals are moved to plateau

Figure 2: Percentages of the months in which animals were taken to the plateau.
Sekil 2: Hayvanlarin yaylaya ¢ikis aylarinin yiizde oranlart

Cultivation of Fodder Crops

In the central county of Erzincan province, percentages of enterprises which used
wheat-barley straw, meadow hay, dried alfalfa hay, dried sainfoin, dried vetch hay, corn
silage and sugar beet pulp as roughage feeds were respectively as 95.8%, 52.1%, 78.1%,
32.4%, 31.2% 29.2%, 5.7% (Figure 3). Likewise, roughages utilized for cattle feeding in
Blacksea Region during winter season were also reported as wheat straw (50.5%), alfalfa
dried sainfoin (11.4%), dried wetch (6.9%), silage (7.1%), sugar beet pulp (3.8%), meadow
hay (9.1%), other hays (5.3 %) by Siirmen et al. (2008). Alfalfa, sainfoin, vetch, oat, rye, corn
and triticale were generally cultivated in the enterprises that grow fodder crops in the central
county of Erzincan province. It was also determined that alfalfa was in the first place among
the most widely cultivated forage crops. Similarly, Diler et al. (2018), Bakir and Kibar (2019)
and Sezer et al. (2020) reported that the highest percentage of the forage crops produced in the
cattle enterprises in Narman county of Erzurum province, in Mus province and in Nevsehir
province belonged to alfalfa. On the other hand, commonly produced forage crops in Tekirdag
and Kirklareli provinces were noted as corn for silage and alfalfa by Oztiirk et al. (2019).
Diler et al. (2016) reported that 80.0% of enterprises grew sainfoin as forage crop in Hinis
county of Erzurum province. However, the most commonly cultivated fodder crops in Isparta
and Burdur provinces were corn (60.0%) and alfalfa (71.4%) respectively (Boyar and Yumak,

140

Cilt/Volume: 4, Sayi/Issue: 2, 2021



Ozsaglicak, Yanar

2000). Likewise, Bogdanovic et al. (2012) reported that dairy cattle enterprises in Serbia used
dry grass hay, dry alfalfa and corn silage as common coarse feed. Similarly, alfalfa, dry
meadow hay and dried sainfoin were commonly used in the cattle enterprises in Tokat
province (Ildiz, 1999), while Savran (2003) stated that 80.0% of the cattle farms in Canakkale
province cultivated oat as roughage feed.
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Roughage Varieties Available in the Cattle Enterprises

Figure 3: Percentages of roughage varieties available in the enterprises
Sekil 3: Isletmelerde mevcut olan kaba yemlerin yiizde oranlart

In the present study, it was found out that 38.1% of respondents utilized corn silage for
feeding of their cattle, and 61.9% did not use silage. Similarly, Soyak et al. (2007) also
reported that 35.7% of the cattle farms in Tekirdag used silage for animal feeding. However,
11.7% of respondents in Kars province utilized from silage for cattle feeding (Demir et al.
2013), while 21.4% of dairy farms in Yalova used silage as course feed (Bakir and Han,
2014). Unlike these results, in a study investigating the management practices related to udder
health in the early lactation period of milking cows, it was reported that grass silage
containing 31.0% of dry matter was used in all of the farms (Nyman et al. 2008).

In the central county of Erzincan province, it was determined that percentage of
enterprises utilizing from silage for 1-2 years was 9.4%, 16.8% of the respondents has been
using silage for 2-4 years, 26.8% of farmers has been producing silage for 4-6 years, and
47.0% has been feeding their cattle with silage for longer than 6 years. It was also found out
that silage using enterprises for more than 6 years had the highest proportion, since most of
the enterprises in this county have been planting silage corn for long time. However, the
results of a study conducted by Capadag (2017) in Yakutiye county of Erzurum province were
indicated that the percentage of enterprises using silage for longer than seven years was
26.2%. Additionally, the percentage of cattle enterprises fed their cattle with corn silage for
five years was 23.1% as well as the proportion of farms utilized from silage for 3 years was
21.5%.

According to the findings of the present study, corn silage was generally used for
feeding of animals such as lactating cows (34.2%), dried cows (8.7%), heifers (14.7%), old
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calves (14.5%), young fattening bulls (16.5%) and fattening heifers (8.7%) (Figure 4).
Furthermore, it was determined that the educational status of the owners of the enterprises and
the number of animals raised in the farms had an insignificant effect on the use of silage.
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Figure 4: Percentages of silage-fed cattle type groups
Sekil 4. Silajla beslenen sigwr ¢esit gruplarinin yiizde oranlari

Sources of Roughage and Concentrate Feed Supply

In central county of Erzincan province, 74.8% of owners of the enterprises sowed
forage crops on their own farms, while 25.2% of those do not produce forage crops in their
enterprises. Similarly, more than 3/4 of the cattle enterprises in Antalya, Igdir, Kars, Mus,
Tekirdag, Kirklareli provinces as well as Narman county of Erzurum province grew fodder
crops, that they needed, on their own farms (Kum, 2006; Yesil, 2015; Demir et al., 2013;
Bakir and Kibar, 2019; Oztiirk et al., 2019; Diler et al., 2018). On the contrary of results of
the present study, findings of other studies carried out in different regions of Turkey revealed
lower percentages (47.2% in Konya 52.0 in Tekirdag, 61.2% in Yalova, 16% in Hinis county
of Erzurum province) of enterprises which grew their own forage crops (Uzal and Ugurlu
2006; Soyak et al. 2007; Bakir and Han, 2014; Diler et al. 2016).

It was also determined that percentage of farms in the central county of Erzincan
province that grew their own fodder plants was significantly (P<0.05) influenced by the
number of animals raised in the enterprises. In other words, the number of farmers engaged in
the production of fodder crops has raised along with increasing of the number of animals in
their enterprises (Figure 5).

Sources of concentrate feed supply, another type of feed used in feeding of animals at the
enterprises, was also investigated in this research. Results of the current study indicated that
8.1% of enterprises produced their own concentrate feeds in their farms while 81.5% of those
purchased it from feed mills. In addition, 7.6% of the cattle breeders bought the concentrate
feed from feed mills whenever their needs were not met by their production, and 2.8% of
those provided it from Agricultural Credit Cooperatives. The result is in accordance with
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Figure 5: Percentages of enterprises that grow fodder crops according to the number of
animals

Sekil 5: Hayvan sayilarina gore yem bitkileri yetistiren isletmelerin yiizde oranlari

findings of Bakir and Han (2014) who studied the structural features of dairy cattle breeding
enterprises in Yalova province. They reported that 87.1% of enterprises purchased concentrate
feeds from feed dealers, while 10.9% and 1.9 % from unions and cooperatives as well as feed
mills respectively. Similarly, results of a study conducted in Tekirdag province revealed that
65.0% of concentrate feed was purchased from feed mills, 23.0% obtained from cooperatives,
and 12.0% produced it by themselves (Soyak et al., 2007). Likewise, the majority of cattle
breeders in Hinis county of Erzurum province preferred feed factories (64%) for the supply of
concentrate feed, while the percentage of farmers who preferred Agricultural Credit
Cooperatives was extremely low (2%). Percentage of those who produced concentrate feeds
in their own enterprises was also determined as 19% by Diler et. (2016). Kaygisiz and Tiimer
(2009) and Das et al. (2014) stated that concentrate feed is mostly acquired from outside the
farm, while Dou et al. (2001), Onal and Ozder (2008), Bogdanovic et al. (2012) and Tilki et
al. (2013) was indicated that the majority of concentrate feed is met from within the
enterprise. On the other hand, Soyak et al. (2007) and Sezer et al. (2020) found out
respectively that 65% and 69.5% of breeders purchased the concentrate feeds from local feed
dealers.

In the present study, It was also revealed that the effect of the number of animals
available in the enterprises on the source of concentrate feed supply was not statistically
significant (Figure 6).
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Figure 6: Distribution of sources of concentrate feed supplies according to the number of
animals available in the enterprises

Sekil 6: Hayvan sayilarina gore kesif yemin saglandigi kaynaklarin igletmelere dagilimi

Types of Concentrate Feed Used in the Cattle Enterprises

In the present study, it was determined that the percentages of types of concentrate
feeds used in the cattle enterprises were 92.0% crushed barley, 78.6% wheat bran, 68.3%
dairy cattle feed, 50.6% cattle fattening feed and 19.0% wheat (Figure 7). Commercial feeds
including dairy cow feed and cattle fattening feed are the most commonly used concentrate
feeds in various regions of Turkey like central county of Erzincan province. Results of studies
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Figure 7: Percentages of the concentrate feeds used in the enterprises
Sekil 7: Isletmelerde kullanilan kesif yemlerin yiizde oranlari

conducted by Tugay and Bakir (2008), and Kaygisiz and Tiimer (2009) indicated that
commercial dairy cow feed is generally used as concentrate feed in cattle farms located in the
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Giresun and Kahramanmaras provinces. Similarly, Ugak (1992) has also point out that
63.33% of the enterprises raising imported cattle in Samsun province fed the animals with
commercial factory feed. Likewise, it was determined by Diler et al. (2016) that commercial
concentrate feed is used in 64% of the cattle enterprises located in Hinis county of Erzurum
province, and the use of barley and wheat bran is at a very low level. However, crushed barley
(34%), cattle fattening feed (23%) and dairy cattle feed (22%) are kind of the concentrate
feeds which were generally used as concentrate feed in the enterprises in the Narman county
of Erzurum province (Diler et al., 2018).

Cattle Feeding Techniques

In the present study, it was determined that 49.1% of the farms fed the animals twice a
day, 47.6% three times a day, 3.3% more than three times a day. In addition, it was found out
that first roughage and then concentrate feed was given to cattle in 5.9% of the enterprises,
mixture of the roughage and concentrate feed together was offered to animals in 88.5% of the
farms and first concentrate feed then roughage was given to cattle in 5.6% of the enterprises
(Figure 8).
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Figure 8: Percentages of the methods of feeding animals
Sekil 8: Hayvanlari yemleme yontemlerine ait yiizde oranlar

In the studies conducted in other regions of Turkey, Onal and Ozder (2008) indicated
that 63.2% of the breeders fed cattle twice a day, while 31.6% fed three times. Similarly,
Capadag (2017) stated that 70.6% and 27.7% of the surveyed enterprises fed the animals
twice a day and three times a day respectively. Furthermore, first coarse and then concentrate
feed in these farms was usually (47.9%) given to the animals. In addition, it was indicated that
74.8% of enterprises in Konya feed their animals twice a day, and 70.6% of those used mixed
ration for the cattle nutrition (Akkus, 2009). Another study conducted in Ankara and Aksaray
provinces reported that mixed feed was given together at two times a day in 71.0% of
enterprises in Ankara, 51.4% of enterprises in Aksaray at three times a day, and coarse feed
and concentrate feed were given together at 67.7% of enterprises in Ankara, and 64.8% in
Aksaray provinces (Tatar, 2007).

Feed distribution to animals was carried out manually in 97.5% of these enterprises in
central county of Erzincan province while distribution of the feeds was performed with a
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tractor in 2.6% of them. As it can be seen, since the modern system has not been fully
implemented in the cattle breeding enterprises in the central county and the mechanization is
not at the desired level, the percentage of the manual distribution of the feeds was found to be
quite high.

Likewise, Onal and Ozder, (2008) reported that feed distribution was carried out
manually in 98.2% of the enterprises in Edirne province, and tractor distribution was carried
out in 1.8% of them. Bayraktar et al. (2010) stated that the distribution of feed in the cattle
enterprises in the Ahlat and Adilcevaz counties of Bitlis province was carried out by using
tractor trailers in 2 farms while feeds were distributed manually in the other 21 enterprises. It
has also been determined that the effects of the number of animals in the enterprises and the
educational status of the owners of the enterprises on the feed distribution method to the
animals were not statistically significant.

In a vast majority of the enterprises in the central county of Erzincan province
(95.0%), cattle were fed based upon farmers' own knowledge and experience, in 4.2% of the
enterprises in direction of the advices of Veterinarians. It was also determined that 1.7% of
the breeders received information for cattle feeding from unions and cooperatives, and 0.7%
of those followed the recommendations of the feed mills while 0.5% of those fed their cattle
according to the advices of Agricultural Engineers (Animals Scientists) (Figure 9). The
majority of the owners of the farms fed animals based on their own experiences in central
county of Erzincan province. This result was in agreement with findings of Elmaz et al.
(2010) and Capadag (2017) who reported that 92.6% and 86.6% of the breeders fed the
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Figure 9: Percentages of sources of information concerning cattle feeding
Sekil 9: Sigwrlarin yemlenmesi ile ilgili bilgi kaynaklarinin yiizde oranlart

animals according to their own conventional knowledge in Burdur province and Yakutiye
county of Erzurum province respectively. Similarly, it was reported by Demir et al. (2013)

that 72.2% of dairy cattle farms in Kars province were fed in line with their own knowledge
and experience.
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Calf Feeding Practices

The periods of starting to give roughage and calf starter (concentrate feed) to young
animals after birth were also investigated in cattle enterprises in central county of Erzincan.
Most of the cattle breeders (36.1%) started to give roughage and concentrate feed 8 weeks
after birth while percentages of others who initiated to feed dry feeds to calves in one, two,
three, four, five, six and seven weeks of postpartum were respectively 14.9%, 11.3%, 11.0%,
18.9%, 2.5%, 3.7% and 1.7%. On the other hand, Tatar (2007) indicated that 24.6% of the
enterprises in Ankara started to give calf concentrate feed and dry hay to calves in the first
week and 26.2% in the second week, while these values in Aksaray were 28.8% and 20.9%
respectively. Age of first time feeding concentrate and roughage to calves in Konya province
was reported as 23.3 days of postpartum by Akkus (2009) while roughage and concentrate
feed were first offered to calves at average of 24.5 days old in Yakutiye county of Erzurum
province (Capadag, 2017). The effect of the educational status of the owners of the enterprises
on the periods of starting to give roughage and calf starter to young animals after birth was
found statistically insignificant in the current study.

The percentages of enterprises that the first time calves were given water after birth
were found to be 27.0% immediately after birth, 20.3% after one week, 11.3% after two
weeks and 41.4% after three weeks. However, in 44.2% of the enterprises in Yakutiye county
of Erzurum province, water was first introduced to the calves between 1 and 10 days of
postpartum while 21.3% and 28.6% of these respectively were given water first time between
11 and 20 days old and following 21 days of postpartum (Capadag, 2017). On the other hand,
Tatar (2007) stated that 61.7% of the enterprises in Ankara and 73.2% in Aksaray started to
give water to the calves within the first week, and there are also enterprises in both provinces
that do not give water to the calves until the age of 20 days. The effect of the educational
status of the owners of the enterprises on the first time calves were given water after birth was
determined not to be statistically significant in the current study.

According to evaluation concerning weaning age of calves made in the province of
Erzincan, 0.6% of the enterprises weaned their calves at one month of age, 10.9% at two
months of age, 79.7% at three-four months of ages, 5.4% at five-six months of ages and 3.4%
at seven months or more. In other studies investigating the weaning times of calves; Kaygisiz
et al. (2008) and (Yesil, 2015) respectively reported that in 56.0% and 61.5% of dairy cattle
farms in Kahramanmaras and Igdir provinces calves were weaned at 3-4 months of age. Kum
(2006) reported that calves in most of the farms (48.82%) located in Antalya province were
weaned at the end of the 4th month. On the other hand, milk feeding period in the farms of the
Giresun region was around (47.5%) 2 months of age (Tugay and Bakir 2008).

In the present study, the effect of the educational status of the owners of the farms on
the weaning age of calves was not statistically significant (Figure 10).

As part of this assessment of the feeding of calves that have an important place in
enterprises, it was found out that 98.9% of enterprises fed the calves with colostrum after
birth, and 1.1% do not give colostrum to calves. The percentages of the enterprises fed
newborn calves for one day, two days, three days of postpartum with colostrum in central
county of Erzincan province were determined to be 3.1%, 6.0%, 90.8% respectively.
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Figure 10: Distribution of weaning ages of calves according to the educational status of the
owners of the enterprises.

Sekil 10: Isletme sahiplerinin egitim durumlarina gore buzagilarin siitten kesim yaslarinmn
isletmelere gore dagilimi

Likewise, Capadag (2017) stated that the percentage of farms offered colostrum to
calves was 91.3% while 65.7% of these enterprises gave colostrum to calves for three days
after birth in the Yakutiye county of Erzurum province. Additionally, Kogyigit et al. (2016)
reported that 75.0% of the farms in Hinis county offered colostrum to the new-born calves
while 68.0% of these enterprises fed the young animals with colostrum for two days. In a
study conducted in Konya by Akkus, (2009), the percentage of enterprises feeding colostrum
to newborn calves was 99.5% and the percentages of enterprises feeding colostrum for the
first three days in Ankara and Aksaray were 53.3% and 80.4% respectively (Tatar, 2007). In
the present study, it was also determined that the effect of the education level of the owners of
the enterprises in the central county of Erzincan on the duration of colostrum feeding after
birth of the calves was found to be statistically insignificant.

Conclusion and Suggestions

In the central district of Erzincan province, pasture-based cattle breeding is dominant.
Moreover, a significant part of the animals are moved to pasture in the early spring period.
For this reason, pasture alone is insufficient in terms of feeding of the animals in this period.
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Despite this negative fact concerning animal feeding in the central county of Erzincan
province, the production of forage crops in 3/4 of the existing enterprises was evaluated as a
positive situation. There was an increase in the number of cattle enterprises which produced
forage crops as the number of animals raised on farms increases. The size of the enterprise is
seemed as the biggest obstacle in front of the breeders in transition to modern animal
husbandry. The incentive system applied in animal husbandry should be given to enterprises
with at least 30-40 cattle instead of small family enterprises, thus increasing of the size of the
enterprises should be encouraged.

On the other hand, the fact that silage production is not at the desired level was
considered as an important nutritional problem for dairy cattle breeding in the central county
of Erzincan province. In conclusion, the awareness of the owners of the enterprises especially
for silage corn planting has to be increased and the incentives and financial supports in this
respect should be raised. Both of training courses and projects about animal feeding and
preparation of rations for cattle including cows, heifers and calves needs to be developed in
order to increase the knowledge, awareness, skills and technical education levels of the cattle
breeders. At the same time, agricultural extension service delivery should be boosted more
effectively in the rural areas.
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In this study, the effects of melatonin implant treatment before the
breeding season on melatonin (M) and testosterone (T) hormone levels,
and the mating behavior and performance, were determined in Turkish
Saanen goat bucks. Four head of bucks and 50 head of goats were used.
The bucks were randomly divided into two groups and they were treated
with 3 implants with 18 mg melatonin. The half of female goats were
also implanted with melatonin (18 mg/goat). A total of 13 blood
samples were collected before the melatonin implant (Day 0) and on the
21, 42n 63'd, 94, 129", 157, 185" 2131, 251, 275" 307", and
335" days after the implant. Hormone analyses were performed using
ELISA method and in animal species specific hormone kits. Mating was
carried out for 10 minutes, and the mating behaviors of the bucks and
does were recorded. While the treatment (MI) group had an overall
means of melatonin hormone level of 526.3 ng/L, the control (C) group
had a melatonin hormone level of 199.0 ng/L in overall (P=0.0224).
The testosterone hormone level in the MI group was 12.7 nmol/L on
average, and it was 6.13 nmol/L in the C group (P=0.2137). The MI
group had significantly higher melatonin hormone levels in the summer,
autumn, and spring than the C group, and significantly higher
testosterone hormone levels in all seasons (P<0.05). While M hormone
had the highest level of MI and C groups in March, T hormone was
highest of MI group in April and C group in March. Mating behaviors
and the duration of mating were similar in the groups of bucks (P>0.05).
A high statistically significant positive correlation coefficient (r=0.678)
was determined between melatonin hormone and testosterone hormone
(P<0.0001). In addition, there was a significant and positive correlation
coefficient between hormone levels and the frequency of tongue-
lapping (P=0.0134), sexual vocalization behavior (P=0.0199) in the Ml
group. In conclusion, the treatment of melatonin implants before the
breeding season significantly increased the levels of M and T hormones
and positive effects on frequency of mating behavior in Turkish Saanen
goat bucks.
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Bu caligmada, asim sezonu Oncesinde melatonin uygulamasinin Tiirk
Saanen 1rki tekelerde melatonin (M) ve testosteron (T) hormon
seviyeleri ile asim davranis1 ve performansina etkisi belirlenmistir.
Calismada dort bas teke ve 50 bas kegi kullanilmistir. Caligmada tekeler
sansa bagli olarak iki gruba ayrilarak 18 mg melatonin (M) igeren 3 adet
implant yapilmistir. Benzer sekilde kegilerin yarisina da melatonin
implant1 (18 mg/keg¢i) ugulanmistir. Calismada melatonin implanti
oncesi (0. Giin), implant sonras1 21.,42., 63.,94., 129, 157., 185.,213.,
251.,275.,307. ve 335. Giinler olmak iizere toplam 13 defa kan drnegi
almmustir. Hormon analizleri ELISA yontemi kullanilarak ve hayvan
tiiriine 6zgli hormon kitleriyle yapilmistir. Ciftlestirmeler 10 dk. siireyle
yapilmis, erkek ve disilerde eseysel davraniglar gozlenmistir. Tekelerde
muamele (MI) grubu genel ortalamada 526.3 ng/L M hormon
seviyesine sahip olurken, kontrol (C) grubu 199.0 ng/L M hormon
seviyesine sahip olmugtur (P=0.0224). Ml grubunda T hormon seviyesi
ortalama 12.7 nmol/L olurken, C grubunda ise 6.13 nmol/L olmustur
(P=0.2137). Tekelerde yaz, sonbahar ve ilkbahar mevsimlerinde M

. hormonu seviyeleri, T hormonunda ise tiim mevsimlerde MI grubu C
cemiltolu@comu.edu.tr . S . ) - .
grubundan 6nemli 6lgiide daha yiiksek hormon seviyelerine sahip
olmustur (P<0.05). MI ve C gruplarinda mart ayinda yiiksek diizeyde M
hormonu olurken, T hormonu MI grubunda en yiiksek nisan aymda, C
grubunda mart ayinda belirlenmigtir. Tekelerde asim sirasindaki eseysel
davraniglar ile agim siireleri gruplara gore benzer gergeklesmistir
(P>0.05). Calismada, melatonin hormonu ile testosteron hormonu
arasinda pozitif yonde yiiksek ve istatistiksel olarak 6nemli korelasyon
katsayis1 (r=0.678) belirlenmistir (P<0.0001). Ayrica MI grubunda
hormon seviyeleri ile dil ¢ikarma sikhigir (P=0.0134) ve seksiiel ses
sikligr (P=0.0134) arasinda 6nemli 6nemli diizeyde ve pozitif yonde
korelasyonlar belirlenmistir. Sonugta, Tirk Saanen kegisi tekelerinde
iireme mevsiminden ©once melatonin implanti M ve T hormon
diizeylerini 6nemli Ol¢iide artirmis ve asim davranisi sikligi iizerinde
olumlu etkiler yapmustir.

Introduction

While estrus synchronization is carried out in farm animals, the libido levels and
practices in male animals are often neglected. However, the libido levels and reproductive
performance of male animals must be at a sufficient level to complete the mating successfully
in a short time in the synchronization of estrus in females. Different lighting programs, feeding
arrangements, and exogenous hormone applications are used to increase libido levels in the out-
of-season breeding in bucks (Kumar and Purohit, 2009; Zarazaga et al., 2009).

Melatonin applications, a hormone application for off-season breeding in animals, is
under the control of nervous, hormonal, and enzymatic systems with photoperiodic interaction
of melatonin synthesis secreted from the pineal gland in the brain (Zarazaga et al., 2009). In
domestic goat breed mating in short photoperiods, the changes observed in gonadal function,
and the seasonal stimulations of the hormones (GnRH, FSH and LH, etc.) controlling it, show
a gender dependence. Also, the direct effect of exposure is lower in males than females. While
sexual activity in females is usually interrupted during long days, it can continue uninterrupted
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throughout the year in males. Besides, sexual activity levels in males on short days may be
higher than on long days. It was determined that libido and reproductive hormone levels of goat
breeds, which were at high levels in August-March in Mediterranean countries, were at low
levels in the other months (Kumar and Purohit, 2009). It was reported that the hormone levels
of melatonin, GnRH, FSH, LH, estrogen, testosterone, and progesterone changed significantly
according to the season and photoperiod in Angora goat bucks (Pehlivan et al., 2017).

While hormone levels are known to significantly affect reproductive behavior in
animals, courtship behavior can be an important indicator of libido in goats (Tolii and Savas,
2010; Darwish and Mahboud, 2011; Karaca et al., 2016). Studies on reproductive performance,
mating behavior and hormone levels of melatonin implants in dairy goat bucks are limited.
Moreover, the effect of the melatonin implant on hormone levels throughout the year is also an
important point. In this study, the effect of melatonin implant application in the out-of-breeding
season on melatonin (M) and testosterone (T) hormone levels, mating behavior, and
performance in Turkish Saanen goat bucks was determined.

Material and Methods

This study was conducted within the framework of the procedure and ethical rules of
Canakkale Onsekiz Mart University Animal Experiments Local Ethics Committee no. 2018/12-
13.

This study was carried out with 50 goats and 4 Turkish Saanen goat bucks in the Animal
Production Research Unit of the Faculty of Agriculture at Canakkale Onsekiz Mart University,
Turkey. Average live weight was 58.33 kg and body condition score was 2.70 (0-5) in 1.5-2.5
year goat bucks. The goats were 1.5-6.5 years age old, average live weight was 42.94 kg and
body condition score was 2.70. On June 26 (initial experiment), ear subcutaneous implants
(Regulin ®) containing 18 mg of melatonin were applied to half of the females and males.
Melatonin implants of 1 implant to females and 3 implants to males were applied. The
application was carried out by a private veterinary clinic. The supplementary feeding (flushing)
with grain barley was implemented for all the female and male animals for 60 days. The female
and male goats were arranged in two groups, the treatment group implanted with melatonin
(M), and the control group (C) without melatonin. During the breeding period, the goats were
fed with a daily ration at the level of 1.3 times the energy need for survival, and the bucks with
a daily ration at the level of 1.2 times the energy need for survival (NRC, 2007). On August 1,
a teaser buck was introduced into the herd for estrus control. The goats whose estrus was
determined were mated according to the groups in a controlled manner. The mating was limited
to a total of 10 minutes and mating records were taken by the direct observation method and a
video camera. Mating took place in the area fenced by the 2.5 x 3.5 m (width x length) pen.
While 2 observers made direct observations, 1 observer recorded with a video camera. All
observations were taken at a distance of 2-3 m from the observation area. The matings were
done according to male x female mating pairings arranged according to treatment and control
groups in the morning and evening hours. If does displayed estrus behavior in the morning, then
mating took place in the evening and when estrus signs were displayed, they copulated next
morning. Mating behavior observations were made in the first mating of the goats, and no
behavioral observations were made in the returning goats. Mating behaviors of the males and
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females, and the number and duration of copulations with ejaculation, were determined during
mating (TSl and Savas, 2010; Konyal1 et al., 2011). The mating behaviors observed were the
frequency of anogenital sniffing, foreleg striking, tongue-lapping, sexual vocalization, and
sexual head-forward in mating. While mating behaviors were observed as frequency of
anogenital sniffing, foreleg striking, tongue-lapping, sexual vocalization, and sexual head-
forward, the mating performance was evaluated as ejaculation duration in mating.

In the study, a total of 13 blood samples were collected before the melatonin implant
(Day 0; initial experiment) and on the 21%, 42", 63", 94" 129t 157t 185" 213" 251 275
307" and 335" days after the implant. The blood samples were taken from the Vena jugularis
between 9-12 am. The blood samples were centrifuged at 3500 rpm for 10 minutes. Then the
blood serums were transferred to sterile storage tubes and stored in a deep freezer at -20 °C until
hormone analysis. Hormone analyses were performed using the enzyme-linked immunosorbent
assay (ELISA) method (T6li et al., 2017). Thermo Scientific Multiskan FC Microplate Reader
was used for analysis. Melatonin and testosterone hormone analyses were performed in animal-
specific commercial hormone kits. Analyses were performed according to the recommended
procedures of the hormone kits. Hormone analyzes were performed in two parallels.

Statistical analyses

Analysis of variance was analyzed after applying logarithmic transformation (y+10) to
the hormone data. The model included groups (MI, C), seasons (summer, autumn, winter,
spring), control days (1,..,13), interactions, and animal effects. In addition, the hormone value
determined before the melatonin implant was covariant in the model. The square root
transformation (\y+10) was applied to mating behavior data. The model included groups (MI,
(), the goat courtship index (seeking back, turn of the buck, touching of male’s genitalia,
sniffing, tail wagging), which is the sum of the mating behavior as covariant and animal effects
in buck mating behavior analysis. The Tukey test was used for post hoc analysis. Pearson
correlation coefficients (r) were determined between mating behaviors and copulation durations
with the hormone levels of melatonin and testosterone. All analyses were carried out in the SAS
(1999) statistical package program.

Results

Hormone analyses

The hormone values of the bucks, which were randomly distributed according to age,
live weight, and body condition score at the beginning of the experiment, differed significantly
in the treatment (MI) and control (C) groups (Table 1). The treatment group (MI) had 4.39 times
higher levels of melatonin (M) hormone and approximately 3.65 times higher levels of
testosterone (T) hormone than the control (C) group (P<0.0136).
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Table 1. Means =+ standard error and P values of melatonin (ng/L) and testosterone (nmol/L)
hormone of Turkish Saanen goat bucks in initial experiment (Day 0)

Tablo 1. Tiirk Saanen tekelerinde deneme basindaki (0. giin) melatonin (ng/L) ve testosteron
(nmol/L) hormon degerlerine ait ortalama =+ standart hata ve P degerleri

Hormone/Group Treatment Control P
Melatonin (ng/L) 893.7+301.94 203.5+41.19 0.0136
Testosterone (nmol/L) 21.9+6.50 6.0+1.41 0.0125

It was observed that the melatonin implant significantly affected serum M hormone
levels before the breeding season (Table 2). Group MI had approximately 2.5 times higher
levels of M hormone than group C (P=0.0224). Also, group MI had approximately 2 times
higher T hormone levels than group C (P=0.2137). The initial hormone values significantly
affected the levels of T hormone measured throughout the study (P=0.0028). T hormone levels
varied significantly according to the season (P=0.0022).

M hormone levels differed significantly in summer (June, July, August), autumn
(September, October, November) and spring (March, April, May) compared to groups Ml and
C (Fig. 1). M hormone levels of group Ml had a significantly higher level of M hormone than
group C (P<0.05). T hormone levels were significantly higher in group MI than group C in all
seasons (P<0.05). It was observed that the concentrations of both hormones were similar in
summer and autumn, decreased in winter, and increased to very high values, especially in group
M, in the spring.

Table 2. Overall mean + standard errors and P* values of melatonin (ng/L) and testosterone
(nmol/L) hormones in Turkish Saanen goat bucks according to the groups

Tablo 1. Tiirk Saanen tekelerinde gruplara gore melatonin (ng/L) ve testosteron (nmol/L)
hormon degerlerine ait genel ortalama + standart hata ve P degerleri

Factor Group (G) Season (S) | Gx S IE
Hormone/Group Treatment Control P P P P
Melatonin (ng/L) 526.3£74.71 199.0+25.75 0.0224 | 0.1220 | 0.4168 | 0.5752
Testosterone (nmol/L) 12.7+1.68 6.13£0.56  0.2137 | 0.0022 | 0.6950 | 0.0028

* Logarithmic (y+10) transformation was applied to the data; IE: Initial experiment.

It was observed that the M hormone fluctuated especially in group Ml throughout the
year in Turkish Saanen goat bucks (Fig. 2). Group C followed a more stable course than group
MI in terms of hormone levels, especially in T hormone all through the year. The M and T
hormone levels of group MI continued at almost all control days. Group M1 had a slightly lower
value than group C only in the measurement of M hormone in December and in the
measurement of T hormone in March. The sudden increase of both hormone levels in March
was a remarkable measurement of the bucks in group MI.
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Figure 1. Mean, standart error bars and significance levels of melatonin (ng/L) and testosterone
(nmol/L) hormones in Turkish Saanen goat bucks according to the season and groups (Difference
between averages shown with different letters in each hormone and season is statistically significant, P<0.05)
Sekil 1. Tiirk Saanen tekelerinde mevsim ve gruplara gore melatonin (ng/L) ve testosteron
(nmol/L) hormon degerlerine ait ortalama, standart hata ve énem seviyeleri (Herbir hormon ve
mevsimde farkli harflerle ortalamalar arasindaki farklilik istatitiksel olarak énemlidir, P<0,05)
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Figure 2. Change of means of melatonin (ng/L) and testosterone (nmol/L) hormones according
to the months in Turkish Saanen goat bucks

Sekil 2. Tiirk Saanen tekelerinde aylara gore ortalama melatonin (ng/L) ve testosteron (nmol/L)
hormon degerlerinin degisimi

Mating behavior and hormone analyses in mating period

M and T hormone levels did not show a statistically significant difference according to
the M1 and C groups when estrus was intense on the 21%, 42" and 63" days after melatonin
implant (Table 3). Group MI had higher levels of M and T hormones than group C on all these
control days. M and T hormone levels on the 21%, 42" and 63" days after melatonin
implantation (except for T hormone on the 63 day) were significantly affected by the initial
hormone values of the experiment.
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Table 3. Mean =+ standard errors and P* values of melatonin (ng/L) and testosterone (nmol/L)
hormones according to the groups and days after melatonin implantation in Turkish Saanen
goat bucks

Tablo 3. Tiirk Saanen tekelerinde melatonin implantindan sonraki giinler ve gruplara gore
melatonin (ng/L) ve testosteron (nmol/L) hormon degerlerine ait ortalama + standart hata ve

P degerleri

21 day Group IE
Hormone/Group Treatment Control P P
Melatonin (ng/L) 416.2+124.04 141.1£27.56 0.6446 0.0205
Testosterone (nmol/L) 9.4+2.38 4.82+0.81 0.3790 0.0075

42" day Treatment Control P P
Melatonin (ng/L) 758.2+316.01 178.12+43.91 0.3026 0.0013
Testosterone (nmol/L) 15.0+4.42 4.9+1.17 0.2731 0.0003

63" day Treatment Control P P
Melatonin (ng/L) 387.0+141.04 146.2+14.63 0.9240 0.0392
Testosterone (nmol/L) 14.2+5.70 5.0+1.12 0.8644 0.0851

* Logarithmic (y+10) transformation was applied to the data; IE: Initial experiment.

The mean values of mating behaviors and ejaculation times determined during hand
mating observations are given in Figure 3 according to Ml and C groups. While the mating
behaviors of the bucks were slightly higher in group MI than in group C, the mean mating
durations were similar in both groups (P>0.05).
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Figure 3. Means and standart error bars of mating behaviors (times / buck / 10 min.) and
duration of ejaculation (min.) according to the groups in Turkish Saanen goat bucks

Sekil 3. Tiirk Saanen tekelerinde gruplara gore asim davramiglar: (kez /teke /10 dk.) ve
ejekiilasyon siirelerine (dk.) ait ortalamalar ve standart hatalari

Pearson correlation coefficients (r) between M and T hormones on the 21%, 42", and 63™
days after melatonin implantation, with mating behavior and duration of ejaculation, are given
in Table 4. A common value was used for the M and T hormones, since the r value between M
and T hormones during the mating period was 0.999 and significant in groups MI and C
(P<0.0001; data not shown). Pearson correlation coefficients between M and T hormones at 13
control days were determined to be r=0.678 (P<0.0001; data not shown). Pearson correlation
coefficients of r=0.487 (P=0.0134) and r=0.462 (P=0.0199) were determined between the
hormone level with frequency of tongue-lapping and the sexual vocalization behaviors in group
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MI, respectively. The r value between mating behaviors and mating durations was non-
significant in both groups.

Table 4. Pearson correlation coefficients (r) and P values between hormone levels with mating
behaviors and duration of ejaculation in Turkish Saanen goat bucks

Tablo 4. Tiirk Saanen tekelerinde hormone seviyeleri ile asim davranislar: ve ejakiilasyon
stireleri arasindaki Pearson Korelasyon Katsayilari (v) ve P degerleri

: Treatment Control
Traits
r P r P
Frequency of anogenital sniffing -0.052 0.8045 -0.407 0.0833
Frequency of foreleg striking 0.183 0.3811 0.203 0.4027
Frequency of tongue-lapping 0.487 0.0134 0.246 0.3091
Frequency of sexual vocalization 0.462 0.0199 0.396 0.0929
Frequency of sexual head forward 0.277 0.1794 0.314 0.1892
First ejaculation (min.) 0.348 0.0879 0.226 0.3518
Second ejaculation (min.) 0.219 0.2907 0.127 0.6024
Discussion

In the study, the fact that the number of bucks per group was two and the hormone levels
were determined by a single measurement appears to be a weakness (Table 1). It can be said
that the use of hormone values as the initial value of the experiment as a covariant in the
statistical analysis of the hormone analyzes significantly improved the estimation of the
differences between groups. However, in such studies, groups can be formed with a larger
number of hormone samples at the beginning of the experiment.

Hormone analyses

Melatonin implants significantly affected the levels of M hormone in Turkish Saanen
goat bucks before the breeding season (Table 2). While the MI group had a mean of 526.3 ng/L
M hormone levels, the C group had mean 199.0 ng/L M hormone levels (P=0.0224). The mean
T hormone level was 12.7 nmol/L in group MI and 6.13 nmol/L in group C (P=0.2137). It
has been determined that the hormone level of melatonin varies between 6.27 pg/ml and 10.32
pg/ml according to the month in Angora goat bucks (Pehlivan et al., 2017). The highest M
hormone levels were determined as 2.11 ng/ml in the treatment group and 0.87 ng/ml in the
control group at the 2nd week in Shiba goats (Samir et al., 2020). In Damascus goat bucks,
while T hormone in the breeding season was determined as 20.01 ng/ml and 2.84 ng/ml in the
groups with and without melatonin implant during the breeding season, respectively, it was
determined in the groups out of the breeding season as 17.97 ng/ml and 13.22 ng/ml,
respectively (Ramadan et al., 2009). Donmez et al. (2004) reported that T hormone on the 30"
and 70" days from the melatonin implant in Angora goat bucks was 1.45 ng/ml and 2.25 ng/ml
for the melatonin group, and 0.69 ng/ml and 1.32 ng/ml for the control group, respectively.

In the present study, T hormone was determined as 14.2 nmol/L and 5.0 nmol/L for
groups MI and C, respectively, after melatonin implantation in bucks (Table 3). T hormone
levels were found to be significantly higher in bucks with continuous lighting and melatonin
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implants than in control bucks with natural lighting in Alpine goat bucks (Delgadillo et
al., 2016). T hormone levels in Turkish Saanen goat bucks varied significantly according to the
season (Table 2). M and T hormone levels differed significantly according to group X season
(Fig. 1). Group M1 had significantly higher levels of M hormone in summer, autumn and winter,
and T hormone in all seasons compared to group C (P<0.05). While the highest levels of M and
T hormones were observed in the spring, the lowest levels were estimated for the M hormone
in the winter and the T hormone in autumn. T hormone levels in bucks in Spain differed
significantly according to summer, autumn, winter, and spring and were determined as 10.60
nmol/L, 3.58 nmol/L, 2.14 nmol/L and 4.49 nmol/L, respectively (Arrebola and Abecia, 2017).
In another study on bucks in Spain, T hormone differed significantly in summer, autumn, winter
and spring and was determined as 10.00 ng/ml, 8.11 ng/ml, 3.24 ng/ml and 3.84 ng/ml,
respectively. Also, the authors found high levels of T hormone in July-November, and low
levels between December and June (Gallego-Calvo et al., 2015).

High levels of M and T hormones, especially in April-May, were determined in groups
MI and C in Turkish Saanen goat bucks (Fig. 2). While the highest T hormone level of Alpine
goat bucks was determined in April, the lowest T hormone level was determined in August in
Brazil (Dias et al., 2017). The lowest T hormone levels of Khalkhali goat bucks were
determined in April, May and June in the northwest region of Iran (Abdi-Benemar et al., 2018).
Although the highest M hormone of Angora goat bucks in Turkey was determined in December,
and the highest T hormone was determined in October, the lowest values were determined in
M and T hormones in July and May, respectively (Pehlivan et al., 2017).

Mating behavior and hormone analyses in mating period

On the 21%, 42" and 63™ days after melatonin implantation in Turkish Saanen goat
bucks, group M1 had higher levels of M and T hormones than group C on all control days (Table
3). In group M, the frequency of tongue-lapping and sexual vocalization behaviors was found
to be r=0.487 and r=0.462 between hormone levels, respectively. Mating behaviors and
ejaculation durations determined during hand mating observations were similar in groups Ml
and C (Fig. 3).

Turkish Saanen goat bucks exhibited an average of 18-86 sexual behaviors during 10
minutes of hand-mating (data not shown). It was found that in Creole goat bucks, those with
melatonin implants exhibited significantly higher anogenital touching, sniffing and sexual
mouth activities compared to the control groups (Delgadillo et al., 2002). In another study,
sniffing, touching, foreleg striking and sexual vocalization behaviors were observed at a
significantly higher frequency in the melatonin implanted group compared to the control group
of bucks in the Mediterranean climate zone (Zarazaga et al., 2019).

Conclusions

It was observed that the application of melatonin implants before the breeding season
significantly increased the levels of M and T hormones in Turkish Saanen goat bucks. Group
MI, which had high hormone levels at the beginning of the experiment, maintained its
superiority, especially in the M hormone, throughout the year.

It would be expected from the commercial product used for the melatonin implant that
the melatonin hormone and sexual hormones would reach their peak levels between 40-60 days
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after the implant. This occurred in the hormone analysis performed on the 21%, 42" and 63™
days after melatonin implantation in Turkish Saanen goat bucks.

In the study, a significantly high positive Pearson correlation coefficient was determined
between the M hormone and T hormone. Testosterone levels were determined to have a
significant effect on hormone levels with the melatonin implant application. Therefore,
testosterone hormone levels can be increased with melatonin implants before the breeding
season in Turkish Saanen goat bucks.

Mating behaviors during mating and ejaculation were similar in the groups of Turkish
Saanen goat bucks. In group MI, a significant r was found between hormone levels and the
frequency of tongue-lapping and sexual vocalization behaviors.

Acknowledgements

This work was supported by Canakkale Onsekiz Mart University, The Scientific
Research Coordination Unit, Project number FHD-2019-2842.

References

Abdi-Benemar, H., Khalili, B., Zamiri, M.J., Ezazi, H., 2018. Seasonal variation in seminal
characteristics, testicular measurements and plasma testosterone concentration in
Iranian Khalkhali bucks. Journal of Livestock Science and Technologies. 6(2): 33-39.

Arrebola, F., Abecia, F.A., 2017. Effects of season and artificial photoperiod on semen and
seminal plasma characteristics in bucks of two goat breeds maintained in a semen
collection center. Veterinary World. 10(5): 521-525.

Darwish, R. A. and Mahboub, H. D. H. 2011. Breed and experience effect on the sexual
behaviors of Damascus and Egyptian-Nubian goat bucks. Theriogenology. 76: 1386-
1392.

Delgadillo, J.A., Flores, J.A., Veliz, F.G., Hernandez, H.F., Duarte, G., Vielma, J., Poindron,
P., Chemineau, P., Malpaux, B., 2002. Induction of sexual activity in lactating
anovulatory female goats using male goats treated only with artificially long days.
Journal of Animal Science. 80: 2780-2786.

Delgadillo, J.A., Velez, L.1., Flores, J.A., 2016. Continuous light after a long-day treatment is
equivalent to melatonin implants to stimulate testosterone secretion in Alpine male
goats. Animal. 10 (4): 649-654.

Dias, J.C.O., Veloso, C.M., Santos, M.C. da R., de Oliveira, C.T.S.A.M., Silveira, C.O.,
Iglesias, E., Maitan, P.P., Sanglard, L.M.P., 2017. Seasonal variation in the reproductive
activity of male goats raised under tropical climate conditions. Revista Brassileira de
Zootecnia. 46(3): 192-201.

Donmez, N., Karaca, F., Belge, F., Atesi C.T., 2004. The effects of melatonin application on
some haematological parameters and thyroid hormones and testosterone in male goats’
non-breeding season. Veterinarski Archiv. 74 (4): 281-287.

Gallego-Calvo, L., Gatica, M.C., Santiago-Moreno, J., Guzman, J.L., Zarazaga, L.A., 2015.
Seasonal changes in reproductive activity, sperm variables and sperm freezability in

162

Cilt/Volume: 4, Sayi/Issue: 2, 2021



Toli, Yazgan, Akbag

Blanca Andaluza bucks. Spanish Journal of Agricultural Research, 13(4):e0403, 10
pages. http://dx.doi.org/10.5424/sjar/2015134-8168.

Karaca, S., Yilmaz, A., Ser, G., Saribey, M., 2016. Relationships between physiological and
behavioral responses of goat bucks in mating season. R. Bras. Zootec., 45(10):608-614.

Konyali, A., Told, C., Ayag, B.S., Akbag, H.1., 2011. Observations on hand-mating behaviors,
several physiological and hematological parameters in Turkish dairy goats. Animal
Science Journal. 82: 251-258.

Kumar, S., Purohit, G.N., 2009. Effect of a single subcutaneous injection of melatonin on
estrous response and conception rate in goats. Small Ruminant Research. 82: 152-155.

NRC, 2007. Nutrient Requirements of Small Ruminants, National Research Council of the
National Academies, Washington, DC.

Pehlivan, E., Polat, H., Dellal, G., 2017. Ankara kegisi tekelerinde reprodiiktif hormonlarin
yillik degisimi. Lalahan Hay. Arast. Enst. Derg., 57(1): 18-24.

Ramadan, T.A., Taha, T.A., Samak, M.A., Hassan, A., 2009. Effectiveness of exposure to
longday followed by melatonin treatment on semen characteristics of Damascus male
goats during breeding and non-breeding seasons. Theriogenology. 71: 458-468.

Samir, H., Nyametease, P., Elbadawy, M., Nagaoka, K., Sasaki, K., Watanabe, G., 2020.
Administration of melatonin improves testicular blood flow, circulating hormones, and
semen quality in Shiba goats. Theriogenology. 146: 111-119.

SAS, 1999. Institute Inc., SAS Online Doc®, Version 8, Cary, NC.

Toli C., Goktiirk S., Savas T., 2017. Effects of housing environment on social isolation
response, weaning stress, and immune reaction in goat kids. Turkish Journal of
Veterinary & Animal Sciences. 41: 635-642.

Toli, C., Savas, T., 2010. Gok¢eada, Malta ve Tiirk Saanen kec¢i genotiplerinin dol verim
ozellikleri bakimindan karsilastirilmasi. Namik Kemal Universitesi Tekirdag Ziraat
Fakiiltesi Dergisi. 7: 113-121.

Zarazaga, L.A., Gatica, M.C., Hernandez, H., Chemineau, P., Delgadillo, J.A. Guzman, J.L.,
2019. Photoperiod-treated bucks are equal to melatonin-treated bucks for inducing
reproductive behaviour and physiological functions via the “male effect” in
Mediterranean goats. Animal Reproduction Science. 202: 58-64.

Zarazaga, L.A., Guzman, J.L., Dominguez, C., Perez, M.C., Prieto, R., 2009. Effects of season
and feeding level on reproductive activity and semen quality in Payoya buck goats.
Theriogenology. 71: 1316-1325.

163

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)


http://dx.doi.org/10.5424/sjar/2015134-8168

Journator Animaleience and Froauets WASE,

Internationalpeer=reviewed journal

4 (2): 164-173, 2021

Inhibition of Toxic Effects of Oxalate in Sugar Beet Pulp with Adding Ca

During Ensiling

Ciineyt TEMUR*!, Mehtap GUNEY?, Sibel ERDOGAN?, Murat DEMIREL!

YYuzuncu Yil University Faculty of Agriculture Department of Animal Science, Van, TURKEY

Ciineyt TEMUR, ORCID N0:0000-0001-7952-7566, Mehtap GUNEY, ORCID No: 0000-0002-0613-3600,
Sibel ERDOGAN, ORCID No: 0000-0003-2640-3871, Murat DEMIREL, ORCID No: 0000-0002-2992-8393

ARTICLE INFO

ABSTRACT

Research Article

Received :24.10.2021
Accepted :24.12.2021

Keywords

Oxalate

Toxic

Sugar beet pulp
Silage

* Corresponding Author

cuneyttemur@yyu.edu.tr

This study was carried out to eliminate the toxic effect of soluble oxalate
in sugar beet pulp (SBP) by ensiling and adding Ca during ensiling and
to determine the effects of the obtained silage on sheep. The study was
based on two experiments. For the first experiment, the laboratory
silages were prepared as SBP alone with the addition of molasses and
straw at different levels of dry matter and Ca. After fermentation for 120
days, the Fleig scores, physical properties, Weende analysis, and oxalate
analysis were performed. This laboratory trial showed that the content of
the soluble oxalate could be reduced to nontoxic levels by ensiling and
adding Ca. For the second experiment, SBP silage with 30% dry matter
(DM) and 45 mg/kg SBP were prepared according to the results of the
first experiment. This silage was fed to 36 sheep divided into six groups.
During the experiment, blood samples and rumen fluid was collected
every 14 days during the experiment, and the body weights were
controlled. The results of this experiment showed that the soluble
oxalate amount of SBP decreased to a tolerable level by the rumen.
Thus, ensiling SBP with barley straw, molasses, urea, and di-calcium
phosphate (DCP), as a calcium source, showed that soluble oxalate
levels of SBP could be reduced levels below the toxic levels, and added
to sheep ratio as 60%.

Seker Pancar1 Posasinda Bulunan Oksalatin Toksik Etkisinin Silolama ve

Ca ilavesi ile Giderilmesi
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Bu ¢alisma, seker pancari posasinin (SPP) silolama ve silolama sirasinda
kalsiyuam (Ca) ilavesinin ¢Oziinebilir oksalat iizerine etkilerini
belirlemek ve bu silajin koyunlar iizerindeki etkilerini belirlemek
amaciyla yapilmistir. Calisma iki deneme halinde yiiriitiilmiistiir. lk
deneme tek basina SPP silaj1 ile farkli kuru madde ve Ca seviyelerinde
iire, melas ve saman ilavesi ile laboratuvar silajlar1 olarak hazirlanmistir.
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120 giinlik fermentasyondan sonra Fleig puanlari, fiziksel 6zellikler,
Weende analizleri ve oksalat analizleri yapilmistir. Bu laboratuvar
Okzalat denemesi, silolama ve Ca ilavesinin ¢oziiniir oksalat miktarinim,

Anahtar Kelimeler

;'01I(<5|k ruminantlar i¢in toksik olmayan seviyelere diisiiriilebilecegini
T pancari posast o a C .
S?Iaj? pancari posas gostermigtir. Ikinci deneme i¢in birinci denemenin sonuglarina gore %30

kuru madde (DM) ve 45 mg/kg SPP Ca iceren SPP silaji hazirlanmigtir.

Bu silaj alt1 gruba ayrilan 36 koyuna yedirilmistir. Deneme siiresince 14

giinde bir kan 6rnekleri ve rumen sivisi alinmis, viicut agirliklart kontrol

cuneyttemur@yyu.edu.tr edilmistir. Yapilan iki denemenin sonuglari, SPP'nin ¢oziiniir oksalat
miktarinin  rumen  tarafindan  tolere  edilebilir bir  diizeye
diistiriilebilecegini gostermistir. Bu nedenle, SPP’na arpa samani, melas,
ire ve kalsiyum kaynagi olarak dikalsiyum fosfat (DCP) ilavesi ile
silajlanarak ¢0ziiniir oksalat diizeylerinin toksik seviyelerin altia
diistiriilebilecegi ve koyun rasyonlarina %60 oraninda katilabilecegi
kanaatine varilmistir.

* Sorumlu Yazar

Introduction

Oxalates exist in the plant cell as metabolic end products such as soluble salts or
insoluble salts. Oxalate accumulates as microscopic crystals in organs and tissues of many
varieties of plants and comprise 85% of DM among the species (Azcarate-Peril et al., 2006).
The sensitivity of ruminants to plants with oxalates is variable. Sheep are more sensitive to
oxalates than cattle (Mc Kenzie et al., 1988; Rahman et al., 2013). The amount of plant eaten,
eating time, soluble oxalate content, the existence of other feed as a dilution factor in the
rumen, and previous sensitivity to oxalate are the effective factors that determine the
sensitivity of ruminants. Soluble oxalate on an empty stomach as 1 g/kg may be sufficient for
oxalate toxicity in animals (Kaya and Piringci, 1995; Rahman et al., 2013). Although there is
no poisoning in animals, soluble oxalate salts that are continuously taken in small amounts,
are absorbed and enter the circulation. This oxalate combines with the calcium in body fluids
and reduces the intensity of the plasma calcium as well as the red blood cells. Kidney stones
formed as a result of settling of shaped crystals of calcium oxalate on to the kidney tubules,
resulting in renal failure (Sharma et al., 1991; Rahman et al., 2011; Aslani et al., 2011;
Rahman et al., 2013).

In the rumen, oxalates bonds with calcium, which is supplied by the other feed in the
rumen, and block calcium absorption, and thus, its benefit depending on the hardness of the
crystals (McKenzie et al., 1988; Rahman et al., 2011). Calcium oxalate crystal deposition in
the central nervous system cause disorders like paralysis. Oxalate ions also impair the
effectiveness of two essential enzymes of energy metabolism such as succinic and lactic
dehydrogenase enzymes (Kaya and Piringci, 1995; Svedruzic, 2005). Although SBP has an
important place in ruminant feed, oxalate, may be a reason for restricting its use. James et al.
(1968; 1972), reported that an increase in the amount of soluble oxalate in the diet decreased
the serum Ca level significantly (Aslani et al., 2011). The addition of SBP to the ration at a
20% rate, instead of barley straw, caused the serum Ca level to decrease to below the
physiological limits (Balik¢1 and Giirdogan, 2002).

The low dry matter (DM) level of 10-12% of SBP prevents long-term storage. In
addition, the high amount of oxalate in its content limits its consumption by animals in a short
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time and in sufficient quantities. For this reason, increasing the amount of DM by adding
barley straw to SBP will facilitate the making of silage, while adding molasses will increase
its aroma and facilitate its consumption. In addition, urea added in low amounts will increase
the nitrogen content of the silage, thus the crude protein (CP) amount, and will prevent the pH
from falling rapidly during fermentation. In the first days of fermentation, a suitable
environment will be prepared for the binding of calcium and insoluble oxalate (Miyazaki et al,
2003) which is one of the mineral substances in the silage, at high temperatures up to 80 °C
and at a pH that does not shift to acid. Thus, the harmful effects of oxalate that may occur
after animals consume SBP will be prevented.

The purpose of the two trials in this study was to determine the effect of ensiling and
adding Ca to SBP’s soluble oxalate and determine the effects of these silages on sheep.

Material and Method

Experiment |

SBP and molasses used in the experiment were obtained from Ercig Sugar Factory,
barley straw, urea and DCP were obtained from the market. By making DM analyzes of these
substances, silages were prepared with DM of 20%, 25, 30 and 35.

One liter laboratory SBP silages (SBPS) were prepared as SBP alone and added straw
at the level of DM 20, 25, 30, 35% with the addition of 5% molasses, 1% urea according to
wet weight of SBP. Ca was addet for all of DM levels at the rate of 0, 15, 30, 45, 75, and 105
mg/kg wet SBP, as 5 replicates. Totally 125 silages were preperated.

Before ensiling and after 120 days of maturation, the physical properties for fleig score
(Algicek and Ozkan, 1997), Weende analysis (DM, CP, EE, ash) (Bulgurlu and Ergiil, 1978),
volatile fatty acids (VFA) (Hard and Horn, 1987), total oxalate, insoluble and soluble oxalate
analysis (Brogren and Savage, 2003) were performed for the silages, and Fleig scores were
determined (Kilig, 1986).

This experiment was carried out according to completely randomized design and the
data were evaluated using the SAS/STAT (2007) software program. The differences between
groups at 1% level were determined using the Duncan’s Multiple Comparison test.

Experiment 11

For the second trial, 15 tons of SBPS containing 30% DM and 45 mg/kg SBP Ca was
prepared in the concrete silo channel according to the results of experiment I. The animal
material was 36 female lambs each 1-year-old. The animals were divided into 6 groups, one
being the control and the remaining five as the treatment groups, according to the body weight
(BW) average.

One group was given 100% SBPS, while the control group was given an SBPS-free
diet. Other groups met 20%, 40%, 60% and 80% of the DM consumed by the group
consuming 100% SBPS from SBPS, while the other parts (80, 60, 40 and 20%, respectively)
were given from the feed DM consumed by the control group (%50 lucerne + %50
consantreared feed). DM of SBPS and DM intake of animals were determined on a weekly
basis. Moreover, BW controls, blood intake, rumen fluid samples of 4 animals randomly
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selected from each group were obtained in 14-day periods before feeding with rumen
carheter.

Oxalate analyses of rumen fluids, blood samples and feed materials (Table 4) were
conducted using high-performance liquid chromatography for total oxalate and insoluble
oxalate. Soluble oxalate is determined as total oxalate- insoluble oxalate (Brogren and
Savage, 2003). Blood Ca analyses were made with an autoanalyzer (Roche/Hitachi 912
Autoanalyzer, Roche Diagnostics GmbH, Germany) and feed Ca analyses were performed
with a spectrometer (AAS, THERMO Solar AA Series spectrometer). The pH measurements
were conducted according to Hard and Horn (1978). Lactic, acetic, propionic and butyric
acids in silage fluids were analyzed using high-performance liquid chromatography (Muck
and Dickerson, 1988). Dry matter, CP, EE and ash (Bulgurlu and Ergiil, 1978) cellulose
analyses of silages (AOAC, 1990) and other feed materials were done.

This experiment was carried out according to completely randomized design too and
PROC GLM in SAS/STAT (2007) was used for all data analysis. Mean treatment differences
were determined by Duncan’s multiple range tests with 1% level of statistical differences.

Results

Experiment |

Table 1. Soluble oxalate levels of SBP and silages
Tablo 1. SPP silajlarinin ¢oziilebilir okzalat seviyeleri

Silages Before ensiling After ensiling
SBP 19.72+0.10a 5.50+0.54b
20% DM 3.23+0.57a 3.54+0.20a
25% DM 5.40+0.45a 4.30+0.39a
30% DM 6.08+0.15a 2.04+0.28b
35% DM 3.13+0.82a 1.64+0.22b

a, b: Differences among values in the same line bearing different letters are significant (P<0.01)

Table 2. Soluble oxalate (mg/kg) changes in the silage mixtures caused variations in the levels
of DM and Ca levels before and after ensiling

Tablo 2. Farkli KM ve Ca seviyelerindeki karisimlarin silajlama oncesi ve sonrasi ¢oziilebilir
okzalat (mg/kg) seviyeleri

Soluble oxalate (mg/kg)

% DM Ca*, ppm Before ensiling After ensiling
0 3.23+0.57a 3.55+0.20a
15 6.23+0.04a 2.70+0.07b

20 45 4.22+0.36a 2.85+0.23a
75 5.41+0.88a 3.66+0.03b
105 4.68+0.23a 3.06+0.15b
0 5.40+0.47a 4.30+0.39a
15 5.23+0.22a 3.19+0.75b

25 45 3.93+0.95a 2.56+0.01a
75 3.82+0.29a 2.94+0.37a
105 4.31+0.83a 3.02+0.72a
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0 6.08+0.15a 2.04+0.28b
15 5.46+0.05a 1.30+0.17b
30 45 9.60+0.93a 1.20+0.41b
75 4.89+0.34a 2.31£1.05b
105 7.28+1.54a 1.53+0.02b
Soluble oxalate (mg/kg)
% DM Ca*, ppm Before ensiling After ensiling
0 3.13+0.82a 1.64+0.22a
15 2.69+0.56a 1.31+0.11a
35 45 4.62+0.05a 1.53+0.45b
75 4.5740.52a 1.13+0.47b
105 6.67+1.17a 1.20+0.08b

*: The amount of added Ca for 1 kg wet SBP
a, b: Differences among values in the same line bearing different letters are significant (P<0.01)

Table 3. Fleig Score, CP, LA and VFA contents of silages
Tablo 3. Silajlarin Fleig Puanlari, HP, LA ve UYA icerikleri

DM.% Ca,E)pm Fleig CP**, VFA LA
Score % AA PA BA
0 83.04+7.7 22.64+0.6 26.578+6.0 6.558+15 7.185+1.7 59.68+8.3
15 89.81+2.2 21.324+0.01 43.89+2.9 10.91+0.9 8.76+3.8 36.45+5.2
20 45  72.96+53 24.83+04  41.09+7.4 21.5249.1 17.90+3.1 19.49+9.1
75  84.14+4.5 23.25+0.3  31.3442.5 8.87+1.3 834+2.5 51.45+4.7
105 77.05+4.2 23.49+0.03 39.07+4.0 8.78+0.9 13.4442.7 38.71+6.8
0 73.73+8.5 18.31+£0.1  58.05+7.8 2.06+£2.1 4.67+1.7 35.2245.5
15  72.11+6.8 17.55£0.3  30.97+7.4 10.35+1.6 13.38+3.3 45.30+8.9
25 45  71.50£7.4 17.33+0.2  58.18+2.4 12.56+1.9 18.76+3.9 10.49+5.9
75  73.13+#8.5 17.89+0.5  39.76+8.2 8.64+0.7 15.89+2.8 35.70+7.8
105 66.32+4.3 14.46+03  31.38+7.2 8.48+1.3 16.42+3.9 43.72+6.4
0 62.24+12.1 12.8740.01 30.945+3.4 6.79+0.7 9.70+3.3  52.56+3.5
15  52.32+10.3 10.35£0.1  30.64+6.4 9.16+2.1 10.82+3.5 49.38+10.7
30 45  73.59+12.3 10.55+0.1  39.10+6.2 11.89+1.4 15.51+3.1 33.49+7.4
75 5731497  11.61+0.1  41.62+5.4 10.66+1.4 15.6242.4 32.10+8.6
105 69.81+8.8 10.82+0.3  28.6149.8 15.27+5.2 22.36+6.3 33.76+8.0
0 82.34444.2 10.59+0.2  24.9548.2 22.66+6.8 18.29+4.6 34.10+7.2
15  60.92+10.7 7.45+0.1 49.5045.0 11.7741.1 12.40+1.7 26.3445.0
35 45  60.842+14.7 6.53+0.2 20.30+10.813.75+4.8 .81+13.8  33.14+12.0
75  62.71£13.5 11.3540.2  36.49+9.4 12.57+3.6 18.67+4.1 32.27+10.1
105 60.55+8.1  12.51+0.03 35.59+11.716.82+2.6 19.88+1.9 27.70+9.1

*: The amount of added Ca for 1 kg wet SBP
**: Calculated amount in DM

Significant decrease in the amount of soluble oxalate was determined in the SBP (alone) silage
and, silages with 30 and 35% DM (P<0.01). Adding barley straw, molasses, and urea to the silage,
reduced the proportional amount of oxalate, and consequently, decreased the amount of soluble
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oxalate. Moreover, under the influence of ensiling (Table 1), this amount decreased in the silages with
30 and 35% DM from 6.08 to 2.04 and from 3.13 to 1.64 ppm, respectively, (P<0.01) (Table 2). This
decrease was mainly significant at silages with 30 and 35% DM and added Ca 45, 75, and 105 ppm,
(P<0.01).

Table 3 shows that the Fleig points of this silage were at gratifying and over gratifying levels,
and the LA and AA were higher than the propionic and butyric acids. CP contents of silages with 30
and 35% DM were lower than others.

Experiment 11

Table 4. Contents of oxalate and chemical composition of used in feedstuffs
Tablo 3. Yemlemede kullanilan yem maddelerinin BM igerikleri

Totox solox insolox Ca,
DM,% o Ash,% EE,% CP,% CC,%
mg/kg mg/kg mg/kg %
Alfalfastraw  92.00 62.31 8.20 5410 1.35 8.97 158 16.30 35.78
Concentrated  90.49 15.98 6.13 9.849 245 13.86 235 1190 8.12
feed
SBPS 92.83 30.93 729 23642 0.73 10.87 098 1390 33.24
Totox: Total oxalate, solox: soluble oxalate, insolox: insoluble oxalate
Table 5. Nutrients intake of groups according to time
Tablo 5. Gruplarin zamana gore besin madde tiiketimleri
Totox solox
Groups Day (mg/kg) (mg/kg) Ca(g) CP (9) CC(g) EE(9) ash(g)
14  559+11,lab 102+2,0ab 271+5,4b 2013+40,2ab 3135+62,6a 281+5,6b 630+32ab
28 664+13,2a 117+2,3a  313+6,2a 2321+46,3a  3614+72,1a 324+5,3a 1879+37a
Control 45 532+106b 97+19b  259+5,1b 1918+38,3b  2986+59,6a 268+5,3b 1553+31b
X 579+6,6A 106+1.2A 281+3.4A 2084+24.0 3245+37.4D 291+3.3A 1687+19A
14  534+10,6ab 102+2,0ab 238+4,7ab 2004+40,0ab  3449+68,9ab  252+5,0ab 1611+32ab
0 28 619+12,3a 119+2,3a  276+5,5a 2323+46,3a  3998+79,8a  293+5,8a 1868+37a
20% 42 510+10,lb  98+1,9b  208+4,1b  1914+382b  3295+658b  241+4,8b 1538+30b
X  555+6.3AB 106+1.2A  240+2.7ABC  2080+23.9 3581441.2CD  262+3.0A1672+19A
14 511+10,2ab  103+2,0a 205+4,0a 2000+39,9ab  3774+75,3ab 224+4 4at 1597+31ab
N 28 591+11,8a 118+2,3a  235+4,6a 2303+45,9a 4362+87,la  257+5,1a 1854+37a
40% 42 487497b  98+1,9b  195+3.9a 1906+38,0b  3598+71,8b  214+4.2b 1522+30b
X 530+6.1AB  106+1.2A 212+24BC 2070+23.8 3911+45.1BC  232+2.6C 1651+19A
14  488+9,7ab 103+2,0a  172+3.4b 1994439,8ab  4096+81,8ab  19643,9al 1581+31ab
0 28 547+10,9a 110+2,2a 441+8,8a 2303+46,0a 4700+£93,8a 227+4,5a 1823+36a
60% 47  453+90b  97+19.a  161432b 1870+37,2b  3838+76,6b  184+3,6b 1488+29b
X 496+5.7B 103+1.1A 258+2.9AB 2055+23.7 4211448 5AB  2024+2.3D 1631+18A
14  45249,02a  99+1,9a 138+2,7b 1985+39,6ab  4397+87,8ab  168+3,3a 1560+31ab
. 28  409+8,1ab 76+1,5b 332+6,6a 2262+45,1a 4894497, 7a  191+3,8a 1751+34a
80% 47  33946,7b  64+12b  129+2.5b 1863+37.2b  4039+80,6b  157+3,1a 144328b
X 400+5.6C 79+0.9B 200+£2.3C 2037+23 .4 44434+451.2A  172+1.9E 1584+18
14  389+7,7a 86+1,7a 102+2,0b 1967+39,2ab  5071+101,2a  138+2,7a 1519+30ab
0 28 254+7,7b 324+0,6b 222+4.4a 2216+44,2a  4657+93,0a  154+3,0a 1638+32a
100% 42 37+0,7¢ -34+0,6c  78+1,5b 17764+35,4b  3905+78,0b  12142.4a 1247424b
X 227+2.6D 28+0.3C 134+1.5D 1987+22.9 4544+52 4A  138+1.5F 1468+16B

A, B, C; a, b, c: Differences among values in the same column bearing different letters are significant (P<0.01)

Totox: Total oxalate, solox: soluble oxalate
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Table 6. Blood parameters and body weight changes
Tablo 6. Kan parametreleri ve canlt agirlik degisimleri

Blood
Groups Day Totox, mg/di Ca, mg/di BW, kg
0 1.57+0,05a 8.35+0,31a 26.26+0,98b
14, 1.65+0,06a 7.85+0,29a 29.17+1,09ab
Control 28. 1.54+0,05a 8.13+0,30a 31.07+1,16ab
42. 1.57+0,05a 7.50+0,28a 31.30+1,16a
X 1.58+0,02A 7.96+0,14B 29.45+0,55
0. 1.37+0,05a 8.38+0,31a 26.21+0,97b
14, 1.28+0,04a 8.28+0,30a 28.53+1,06ab
20% 28. 1.30+0,05a 7.70+0,30a 30.87+1,22ab
42. 1.16+0,04a 7.83+0,29a 31.30+1,16a
X 1.27+0,02B 8.05+0,15B 29.23+0,54
0. 1.53+0,05a 8.38+0,31a 25.83+0,96b
14, 1.61+0,06a 8.30+0,31a 28.20+1,05ab
40% 28. 1.36+0,05a 7.97+0,29a 30.90+1,15ab
42. 1.34+0,05a 8.00+0,29a 31.53+1,17a
X 1.47+0,02A 8.16+0,15AB 29.12+0,54
0. 1.55+0,05a 8.48+0,31a 26.03+0,97b
14. 1.47+0,05a 8.40+0,31a 28.87+1,07ab
60% 28. 1.46+0,05a 8.10+0,30a 30.87+1,15ab
42. 1.46+0,05a 8.12+0,30a 31.87+1,19a
X 1.49+0,02A 8.28+0,15AB 29.41+0,54
0. 1.65+0,06a 8.43+0,31a 26.36+0,98b
14, 1.52+0,05a 8.55+0,31a 29.03+1,08ab
80% 28. 1.55+0,05a 7.95+0,29a 31.30+1,16ab
42. 1.59+0,05a 7.86+0,29a 31.80+1,18a
X 1.58+0,02A 8.21+0,15AB 29.62+0,553
0. 1.79+0,06a 8.50+0,31ab 25.99+0,97b
14. 1.35+0,05b 9.12+0,34a 27.67+1,03b
100% 28. 1.22+0,04bc 8.35+0,31ab 29.03+1,08b
42. 1.51+0,05ab 8.02+0,29b 28.93+b
X 1.47+0,02A 8.50+0,15A 27.91+0,52

A, B, C; a, b, c: Differences among values in the same column bearing different letters are significant (P<0.01)
BWC: Body weight change; Totox: Total oxalate Ca: Calcium

The nutrient contents of feed raw materials used in animal feeding are as in Table 4. Table 5
shows time of increase in the consumption of SBPS in the ration, and the decrease in the intake of total
oxalate, soluble oxalate, Ca, CP, EE, and crude ash, on average (P<0.01). Conversely, the amount of
cellulose intake increased significantly (P<0.01) because the amount of cellulose was increased by
adding barley straw into the silages. Since the rations contents of CP were close to each other, CP
intake did not decrease significantly (P>0.01). Ash intake was decreased by only consuming 100% of
SBPS group (P<0.01).
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Nutrient intake, determined according to time, particularly after the 28" day, decreased except
for EE for 80 and 100%, Ca for 40% SBPS consumed groups (P<0.01). The reason for this is the
decrease in DM intake of 100% SBPS group from time to time, whereas the other group’s DM
consumption was limited compared to this group. Specifically, after day 28, in 100 and 80% groups,
the selectivity was increased while the DM intake decreased. The animals selected the SBP tracks but
not barley straw from the silage. The calculation of soluble oxalate intake of the 100% group was
relatively negative because the total oxalate of the silage was concentrated in the barley hay particles.
The soluble oxalate was not determined in blood and rumen fluid samples.

In Table 6, differences in the blood total oxalate values among the groups were insignificant
except for 20% group (P<0.01). The highest blood calcium level was in the 100% group, the lowest
levels were in the control and 20% groups, the differences between the other groups were insignificant
(P<0.01). It can be regarded as acceptable because the extra-added Ca in the silage increased the
utilization of Ca from the ration’s bonding of the soluble oxalate of SBP and increased the blood Ca
level.

Body weight changes were examined, and the differences among the groups were found to be
insignificant (P<0.01). Depending on the time, the differences between the total blood oxalate and Ca
were not significant except in the 100% group. The change in body weight change, according to time,
was not significant in the 100% group, but the reduction in body weight increases, particularly after
the 28" day (P<0.01).

Discussion and Conclusion

Since the silage material does not have strength, the air was completely removed. High sugar
content has accelerated fermentation. Due to the alkaline structure of the SBP, straw, and urea, the pH
value was higher in the early days. This can be attributed to the increase in the binding ability of
soluble oxalate with Ca, Mg, and Fe minerals at high pH and temperature in the first days of silages
(Giindiiz, 1993). Thus, the amount of soluble oxalate was decreased (Table 2) and the insoluble
oxalate was increased.

Regarding the quality of silage in the investigation, (Table 3) it was shown that this silages
might be used safely in feeding since Fleig points were persuasive and over gratifying level, and LA
and AA in total VFA were higher than propionic and butyric acids. Although low CP contents of 30
and 35% DM silages were caused by the proportional amount of additional urea according to the SBP
amount in silages, the CP levels of these silages were at appropriate levels.

In experiment 11, the soluble oxalate was not determined in the blood and rumen fluid samples.
This circumstance showed that soluble oxalate amount of SBP was decreased to a tolerable level by
the rumen oxalate degrading microorganisms. Since there is no direct link between the total oxalate
amount of blood and consumed oxalate, the total blood oxalate levels of all groups were similar. This
situation was reported by James et al. (1972) as blood total oxalate level is affected by not only feed
oxalate amount but also by oxalate produced by metabolism, which maintains a constant total oxalate
level. There were no differences in the Ca and total oxalate average values among the control and
other maintenance groups suggesting that adding SBPS to rations did not affect the Ca and oxalate
metabolisms. Thus, it was determined that adding Ca to SBPS can eliminate the toxic effect of the
soluble oxalate in SBP. In a similar study, Rahman et al. (2011) reported that when the oxalate-rich
napiergeass forage plant was grown with Ca fertilizer, the amount of soluble oxalate and total oxalate
in the plant decreased, and the blood calcium levels increased without affecting the feed consumption,
blood magnesium level and body weight gain of the animals consuming this feed. As a result of the
study, they concluded that the negative effects of this plant on animals caused by oxalate can be
minimized by Ca fertilization.
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These results indicate that ensiling the sugar beet pulp for increasing DM and adding Ca
decreased the soluble oxalate to a level that can be tolerated by ruminants. Thus, the toxic effects are
eliminated and added to sheep ratio as 60%. Conversely, the consumption of this silage alone can be
undesirable because of selectivity and anorexic issues in animals.
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Son yillarda Tiirkiye’de tarimsal mesleki egitime ilgi azalmaktadir. Tarim ve buna
bagli olarak gida sektdriiniin stratejik dnemi dikkate alindiginda bu durum 6nemli
bir sorun olarak gériilmelidir. Van Yiiziincii Y1l Universitesi, Gevas ve Baskale
Meslek Yiiksekokullari, Bitkisel ve Hayvansal Uretim Bolimii, 2005 ile 2019
yillar1 arasindaki mezun Ogrencilerin istihdam durumlarn  arastirilmistir.
Arastirmada mezunlarin bitirdigi programa gore istihdam edilme durumu ve
calisma kosullart degerlendirilmistir. Buna goére ankete katilan mezun 6grencilerin
%73.5'1 okulu bitirdikten sonraki hedef ve beklentilerinin gergeklesmedigini
belirtmislerdir. Mezunlarmm %53.9’u aldiklar1 egitimin meslegi sevmelerini
sagladigi beyaninda bulunmuslardir. Mezunlarin %45.1'i alan disinda, %34,3’niin
calismadigi, %7.8'inin mezun oldugu alanda calistig1 ve %12.7'sinin ise okumaya
devam ettiklerini beyan etmiglerdir. Bunlara ragmen okuduklart programi
cevrelerine tavsiye edebileceklerin orani %58.8, etmeyeceklerin orani ise %41.2
seklindedir. 2017-2019 yil1 mezunlar1 diger mezuniyet yillarina gére daha kisa (0-
3 ay) siirede is bulduklari tespit edilmistir. Fakat bu mezuniyet grubunun biiyiik
bir kismi kimi nedenlerden dolayr hi¢ c¢alismayan grubun c¢ogunlugunu
olusturmaktadir. 17-20 ve 33-36 yas mezunlarinin mezun olduktan sonra hedef ve
beklentilerinin degistigini, 21-24, 25-28 ve 29-32 yas grubu mezunlarmin
¢ogunlukla hedef ve beklentilerinin degismedigini ifade etmislerdir. 37 ve {izeri
yas grubu mezunlarin hedef ve beklentilerinin kismen degistigini ve gogunlukla 12
ay ve lizeri siirelerde kendi alanlarinda galistiklarini beyan etmislerdir. Mezun
olunan program bakimindan Organik Tarim, Tarla Tarmmi ve Bahge Ziraati
programi mezunlart ¢ogunlukla alan disinda ve kisa siirelerde galistiklarini ve
aylik {icretlerinin diisiik oldugunu bildirmislerdir. Hayvansal Uretim program
mezunlarinin durumlari ise kendi alanlarinda, aylik iicretlerinin yiiksek ve uzun
siireler calistiklarin1 beyan etmislerdir. Calismanin sonuglara gore 6grencilerin
mezun oldugu program alaninda istihdam edilme oranlarinin ¢ok diisiik diizeyde
oldugu ve sektoriin taleplerini karsilamadiklar1 anlagilmaktadir.  Giiniimiizde
meslek yiiksekokullarindan mezun &grencilere yiiklenilen misyon maalesef
islevini tam olarak yerine getirememektedir. Bunun sonucu olarak 6grencilerin
bitkisel ve hayvansal iiretim boliimlerine ilgileri her gegen giin azalmaktadir.
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ARTICLE INFO ABSTRACT

Research Article In recent years, interest in agricultural vocational education has been decreasing in
Turkey. Considering the strategic importance of agriculture and accordingly the
food sector, this situation should be seen as an important problem. The
employment status of students who graduated from Van Yiiziincti Y1l University,
Gevas and Baskale Vocational Schools, Department of Crop and Animal
Production between 2005 and 2019 were investigated. In the study, employment
status and working conditions of graduate students were evaluated according to
the program they completed. Accordingly, 73.5% of the graduated students who
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Keywords participated in the survey stated that their goals and expectations after graduating
from school were not realized. 53.9% of the graduates stated that the education
they received made them love the profession. 45.1% of the graduated students
stated that they work outside the sector, 34.3% do not work, 7.8% work in the
field they graduated from, and 12.7% continue to study. Despite these, the rate of
those who can recommend the program they have read to their circle is 58.8%, and

Vocational Schools
Plant and Animal
Production
Employment

* Corresponding Author  the rate of those who will not is 41.2%. It has been determined that 2017-2019
graduates found a job in a shorter time (0-3 months) compared to other graduation
years. However, a large part of this graduate group constitutes the majority of the
group that has never worked for some reason. The goals and expectations of
graduates aged 17-20 and 33-36 have changed after graduation, but graduates of
the 21-24, 25-28 and 29-32 age group they mostly stated that their goals and
expectations have not changed. They stated that the goals and expectations of
graduates aged 37 and over have changed partially and that they mostly work in
their own sector for 12 months or more. In terms of the graduated program,
Organic Agriculture, Field Agriculture and Horticultural Agriculture program
graduates mostly work outside the sector and they reported that they work for
short periods of time and their monthly wages are low. On the other hand, they
declared that they work in their own sector for long periods of time with high
monthly wages. According to the results of the study, it is understood that the
employment rate of the students in the program area they graduated from is very
low and they do not meet the demands of the sector. Unfortunately, the mission
gave to the graduates of vocational schools today cannot fully fulfill its function.
As a result, students' interest in plant and animal production departments is
decreasing day by day.

hasancy@yyu.edu.tr

Giris

Gelismekte olan {ilkelerin kalkinma siireglerini dogru yonetmek ve hizlandirmak,
ozellikle sanayi ve hizmet sektoriindeki vasifli eleman ihtiyaglarinin karsilanmasiyla miimkiin
olacagi bir gercektir. Ulkemizde ara eleman yetistirmek amaciyla agilan meslek
yiiksekokullarinin sayis1 hizla artmaktadir (Isseveroglu ve Gengoglu, 2011). Bu okullarm
acilmasindaki temel amag¢ dgrencilerin sectigi meslegin geleceklerini nasil sekillendirecegini
anlamalari, sectigi meslegi benimsemeleri ve saygi duymalarini saglamaktir. Bununla birlikte
ogrenciler meslek secimlerini yasadiklar1 sosyal c¢evre, aile, sektordeki is imkanlari, bu
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sektorde calisanlarin hayat standartlari, orta 6gretimde aldiklar1 egitim ile kendi hedefleri
arasindaki baglantiyr kurup, isteyerek yada cesitli faktorlerin etkisiyle istemeyerek se¢im
yapmaktadirlar (Ozugur ve ark., 2016).

Bitki, hayvan ve ¢evre sagliginin iyilestirilmesi ile bunlarin olumsuz etkilerini ortadan
kaldirmak insan saglig1 ve refahi agisindan da son derece 6nemlidir. Bunun i¢in bitkisel ve
hayvansal liretim boliimlerine gereken 6onem verilmeli ve bu alanlarda nitelikli insan giicii
yetistirilmeye devam edilmelidir. Egitimin olmadig1 bir {ilkede iiretim, {iretimin olmadig1 bir
iilkede ise istihdam, refah, huzur ve gelismislikten bahsetmek zordur. Meslek
yliksekokullarindan mezun 6grencilerin tarim, ticaret, sanayi ve hizmet sektorlerinde ara
eleman olarak istihdam edilmeleri konusundaki ilgi istenen diizeyde degildir. Ulke
ekonomisinin kalkinmasinda mesleginde uzman, teknolojiye hakim, sektor ihtiyaglarina gore
yetistirilen ve sektorle i¢ ice olan bu elemanlar iilke kalkinmasinda hi¢ siiphesiz itici bir
giictlir (Celikyiirek ve ark., 2017)

Bununla birlikte mesleki egitim veren kurumlar basarili 6grenciler tarafindan tercih
edilmemektedir. Bireylerin ilgi, istek ve yetenekleriyle uyumlu olmayan bir meslegi
se¢meleriyle  bu meslekte basarili olamayacaklari ve istenen diizeyde bir egitim
alamayacaklari asikardir. Bunun sonucu olarak ta egitim kaynaklarinin etkin bir sekilde
kullanilamamasi ve sektorlerin ihtiya¢c duydugu alanlara yonelik mesleki egitim kurumlarinin
uyumsuzlugu séz konusu olmaktadir. Tarim sektoriintin ilgili Meslek Yiiksekokulu
mezunlarindan beklentileri diger sektorlerden farklidir. Tarimsal faaliyetler doga kosullarina
baglidir. Toprak, bitki ve hayvan tizerinde ¢alisildigindan bilingli ve siirekli olarak is takibi
gerektirir. Uretim siirecinde, mesai kavram giin, hafta, ay, y1l icerisinde belirli saatlerle smirli
degildir. Tatiller is veren ya da calisanlar tarafindan degil is akis1 ile belirlenmektedir. Uretim
faaliyetlerinin her asamasinda hijyen, piyasa ve teknolojinin takip edilip gerekli
giincellemelerin yapilmasi1 gerekmektedir. Donemlere gore iiretim planlamasi yapilmalidir.
Geleneksel tiretim  bilgilerinin  degerlendirilip modern iiretim  uygulamalarmin
gerceklestirilmesi gereklidir. Iletisim teknolojilerinin hedeflere uygun sekilde kullanilmast,
mekanizasyon uygulamalarina hakim olunmasi zorunludur. Problemlerin dogru sekilde tespit
edilip kisa zamanda ve koklii olarak ¢ozlilmesi kacinilmazdir. Cevre bilinci ve dogal dengenin
korunmasi goz ard1 edilmeden tiretim gergeklestirilmelidir. Bu beklentilere cevap verebilecek
donanima sahip mezun yetistirilmedigi taktirde zincirleme olarak hem kalite hem de
strdiiriilebilirlik agisindan problemlerle karsilagilacaktir (Atay ve ark., 2016; Ucgar ve
Ozerbas, 2013; Kaya, 2014). Bu durumun en biiyiik gostergesi de iilkemizde son 10 yilda
oldugu gibi meslek yiiksekokullarinda bitkisel ve hayvansal iiretim bdliimii programlarina
talep azalmakta, 10 6grencinin altinda kayit yapilan programlara alim durdurulmakta ve
nihayet program kapatilmaktadir. Halbuki tarim sektoriindeki problemlerin ¢6ziim asamasinda
ilgili meslek yiiksekokullart mezunlariin katkilarinin saglanmasi oldukca 6nemlidir.

Ogrencilerin bitkisel ve hayvansal {iretim boliimlerinden mezun olduktan sonraki
durumlarmin tespiti, bu egitim kurumlarinin etkinlik ve siirdiiriilebilirligi hakkinda bilgilerin
verilecegi bu calisma, Gevas ve Baskale Meslek Yiiksekokul’lar1 Bitkisel ve Hayvansal
Uretim boliimlerinden mezun olan égrencilerin mezun olduktan sonraki durumlarinim tespiti
ve degerlendirilmesi amaciyla gerceklestirilmistir.
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Materyal ve Metot

Van Yiiziincii Y1l Universitesi, Gevas ve Baskale Meslek Yiiksekokullarinin Bitkisel
ve Hayvansal Uretim Béliimleri altinda kapanan ve halen acik programlardan 2005-2019
yillar1 arasinda mezun olan Ogrenciler arasinda yapilan ¢alismada 102 mezun &grenciye
ulagilmis ve 6grencilerden anketi cevaplamalar1 istenmistir. Kapanan programlardan “Siit ve
Besi Hayvancilig1”, “Biiyiikbas ve Kiigiikbas Hayvan Yetistiriciligi” ve “Hayvansal Uretim”
programlarinin 6grenci sayilarinin az olmasi sebebi ile bu programda okuyan 6grencilerin
verileri Hayvansal Uretim programi adiyla bir araya getirilmistir. Anket Google Online
Formlar platformundan faydalanilarak olusturulmus ve anket linki mezunlara SMS, mail,
Facebook, Instagram, WhatsApp veya diger sosyal ortamlardan ulastirlmistir. Bu yolla
mezun dgrencilerin anket sorularin1 mekan zorunlulugu olmaksizin ve baski altinda kalmadan
cevap vermeleri amaglanmistir. Caligmada mezunlarin bitirdigi programa gore istihdam
edilme durumu ve ¢alisma kosullar1 degerlendirilmistir.

Calismada kategorik degiskenler i¢in frekans tablosu diizenlenmis, degiskenler arasi
ilskileri belirlemek i¢in de Ki-kare (Chi-Square) testi ile uyum analizi (Correspondance
Analysis) yapilmistir. Analizlerde SAS (2020) yazilim programi kullanilmustir.

Bulgular ve Tartisma

Frekans analizi sonuglarina gore bulgularin degerlendirilmesi;

11%

2% : . .
Organik Tarim Program: Mezunlarin ~ %38.2 si  Organik

o Bahe Ziraat Programu Tarmm, %29.4’i Bahge Ziraatl,
% Laborant ve Veteriner %19.6’s1 Laborant ve Veteriner,
®Hayvansal Uretim Programu 07>} Hayvansal Uretim ve %10.8°i

V ¥ Tarla Tarm: Tarla  Tarimi  programlarindan

mezun olanlar olusturmustur. (Sekil

Sekil 1. Ogrencilerin mezun olduklar1 program. 1)
Figure 1. The department from which the students
graduated.

Mezunlarin yas guruplandirmasinda %39.2 ile 33-36
birinci swrayr 21-24 yas grubu Ogrencileri 3
olustururken, ikinci sirayr %31.4 ile 25-28 yas

grubu Ogrencilerolusturmaktadir. Daha sonra sirasi Ef;if

ile %15.7 ile 29-32 yas grubu i¢iinci, %?7.8 ile 37

yas ve lzeri dordiincii, %2.9 ile 17-20 yas grubu ile ~

33-36 yas grubu o6grencilerinin olusturdugu tespit

edilmistir. (Sekil 2) Sekil 2. Ogrencilerin yas gruplar

Figure 2. Age groups of students
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Sekil 3. Ogrencilerin cinsiyetleri
Figure 3. Gender of the students

Kendilerine ulasilan mezun
ogrencilerin %61.8°1 Erkek,
%38.2’s1 kadinlardan olusmaktadir.

(Sekil 3)

Calismaya katilan mezunlar ile yapilan anket sonucu elde edilen verilerden onemli

goriilen sonuglar Tablo 1’de verilmistir.

Tablo 1. Sorulara iliskin frekans analizi

Table 1. Frequency analysis of the questions

Okulu bitirdikten sonraki hedefleriniz —

Aldigmiz egitim meslegi

beklentileriniz ger¢eklesti mi? n % sevmenizi sagladi mi? n %
Evet 10 9.8 |Evet 55 539
Hay1r 75 73.5 |Hayrr 21 20.6
Kismen 17 16.7 | Kismen 26 255
Tiirkiye sartlarina gore yasam standardinizi Calisma Durumunuz
nasil tanimlarsiniz?
Cok diistik 30 29.4 | Alaninda ¢alistyor 8 7.8
Diisiik 32 31.4 | Alan disinda calistyor 46 45.1
Orta 36 35.3 | Calismiyor 35 343
Yiiksek 4 3.9 | Okuyor 13 127
Mezun oldugunuz ilk dénemlerde Mezun olduktan sonra ne kadar
ayrildiginiz islerden neden ayrildiniz? stirede is buldunuz
Sektor disinda ¢alistyordum 18 176 |0-3ay 11 10.8
K?rlyer imkani daha iyi olan bir ise girmek 11 108 |3-6ay 8 78
icin
Aldigim ticret yeterli olmadigindan 14 13.7 |6-9ay 6 5.9
Yoneticilerim veya ¢alisma arkadaslarim 6 59 9-12ay 7 6.9
tarafindan rahatsiz edildigim i¢in | 12 ay ve tizeri 15 147
Hig ¢alismadim 38 37.3 | Calismiyorum 46 451
Ayrilmadim, halen ayni iste ¢alistyorum 15 14.7 | Ailem ile birlikteyim, is aramadim 9 8.8
Mezun olduktan sonra ilk girdiginiz islerde Okudugunuz programi ¢evrenize
ortalama ne kadar siireyle galistiniz? tavsiye eder misiniz?
0-3ay 11 10.8 |Evet 60 58.8
3-6ay 7 6.9 |Hayrr 42 412
6-9ay 4 3.9 | Mezuniyet Yiliniz
9-12ay 10 9.8 | 2005-2007 5 4.8
12 - 18 ay 6 5.9 |2008-2010 12 114
18 - 24 ay 4 3.9 |2011-2013 11 105
24 ay ve lizeri 15 14.7 | 2014-2016 33 314
Hig ¢aligmadim 45 44.1 | 2017-2019 44 41.9
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Mezuniyet yili bakimindan ankete katilan 6grencilerin %41.9°u 2017-2019 yili
mezunlarini, %31.4°14 2014-2016 yil1, %10.5°i 2011-2013 yili, %11,4’i 2008-2010 yili ve
%4.8 ile 2005-2007 y1l1 mezunlarindan olugmaktadir.

Ankete katilan mezunlarin tiniversiteyi okumak i¢in geldikleri ilin %92.2 orani ile Van
ili ve siras1 ile Agri, Hakkari, Mardin, Rize, Mersin ve Izmir olduklar tespit edilmistir. S6z
konusu 6grencilerin ankete katildiklar siire igerisinde is bularak calistiklari il olarak %61.8 ile
Van ili basta gelmektedir. Ardindan %7.8 ile Diyarbakir, %4.9 ile Hakkari, %2.9 oranlar ile
Agr1, Mardin, Sirnak ve Istanbul illerinde is bulduklarini bildirmislerdir. Yine ankete katilan
ogrencilerin  %70.6 sinin  bekar, %29.4 niin ise evli oldugu verilen beyanlardan
anlasilmaktadir.

Anket kapsaminda sorulan sorulara iliskin veriler degerlendirildiginde “Mezun
oldugunuz bolimii okumaniz is bulmanizi kolaylastirdt m1?” sorusuna “hayir” diyenlerin
orani, %83.3, “calisma durumunuz nedir” sorusuna %45.1 ile “alan disinda ¢alisiyor”, %34.3
ile “calismiyor” seklinde beyan etmislerdir. Mezunlarin ¢alistiklar1 isyerinde belirtmis
olduklar1 aylik {icretlerin en yiiksek olan1 %31.4 ile “licreti belirtmeyenler” ilk sirada,
ardindan %23.5 orani ile “ailesi ile beraber calisanlar”, olarak beyanda bulunmuslardir. Bunu
1300-2599 b ile “diizensiz gelir” takip etmektedir. “Okulu bitirdikten sonra hedef ve
beklentileriniz degisti mi?” sorusuna %73.5 ile “hayir” diyenler, %16.7 ile “kismen” diyenler
takip etmektedir. Bununla birlikte “aldiginiz egitim meslegi sevmenizi sagladi mi?” sorusuna
ogrencilerin %53.9’u “evet, %20.6’st “hayir” ve %25.5’1 ise “kismen” seklinde beyan
etmislerdir.

“Tirkiye sartlarina gore yasam standardinizi nasil tanimlarsiniz?” sorusuna
ogrencilerin %29.4’1 “cok diisiik”, %31.4°4 “disik”, %35.3’ “orta” ve sadece %3.9°u
“yiiksek” bir yasam standardina sahip olduklarini bildirmislerdir. “Mezun oldugunuz ilk
donemlerde ayrildiginiz islerden neden ayrildiniz?” sorusuna en fazla %37.3 ile “hig
calismadim” seklinde beyan edenlerden sonra sira ile “sektdr disinda calistyordum” ve
“aldigim tcret yeterli olmadigindan” dolayr girdikleri islerden ayrildiklarini beyan
etmiglerdir. “Mezun olduktan sonra ne kadar siirede i buldunuz” sorusuna 6grencilerin salt
cogunlugu %45.1 ile ‘“halen ¢alismiyorum” seklinde beyan etmislerdir. “Okudugunuz
programi ¢evrenize tavsiye eder misiniz?” sorusuna ogrencilerin %58.8°1 “evet”, %41.2’si ise
“hayir” seklinde tercihte bulunmuglardir.

Uyum Analizi sonuglarina gore bulgularin degerlendirilmesi

Uyum analizi (Correspondance Analysis) genellikle iki ya da daha ¢ok degiskenli
capraz tablolarda her bir degiskenin kategorileri arasindaki iligkileri grafiksel olarak
incelemektedir (Ozdemir, 1999). Ogrencilerin mezun oldugu béliim ile galisma durumunu
arasindaki iliski Sekil 4’te verilmistir. Buna gore Organik Tarim, Tarla Tarimi ve Bahge
Ziraatt Programlarindan mezun ogrencilerin calisma durumlar1 benzerlik goéstermis olup
cogunlukla alan disinda c¢alistiklar1 saptanmistir. Tarla Tarimi  programi  mezunu
ogrencilerinin diger bir kisminin ¢alisma durumlarin1 “Calismiyor”, Laborant ve Veteriner
Programi mezunlarinin ise ¢aligma durumlarint “Okuyor” olarak bildirdikleri goriilmektedir.
Hayvansal Uretim Programi’ndan mezunlarin ¢alisma durumu tercihlerinin ise “Alaninda
calistyor” oldugu egiliminde oldugu gozlenmektedir. Ayrica Ki-Kare testi sonucuna gore
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“Ogrencilerin Mezun Oldugu Program” ile “Calisma Durumlar1” arasindaki iliski istatistiksel
olarak dnemli bulunmustur (p<0.01).

oG

© CALISMA DURUMUNUZ

Hayvansal Uretim Pr © MEZUN OLDUGUNUZ BOLUM
3
: Alaninda ¢al
o~ aninda ¢alis
c
8
2
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g foos Laborant ve Veterine

H‘Drganik Tanm Praogr
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p BaHge Ziraati Prog
-2
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Dimension 1

Sekil 4. Ogrencinin mezun oldugu boliim ile galisma durumu arasidaki uyum analizi.

Figure 4. Correspondance analysis between the department from which the student graduated
and his/her employment status.
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Dimension 1
Sekil 5. Ogrencinin mezun oldugu bdliim ile mezun olduktan sonra ilk girdikleri islerde
ortalama ne kadar siire ile ¢alistiklar arasindaki uyum analizi.
Figure 5. Correspondance analysis between the department from which the student graduated
and "how long work on average in their first job" after graduation.
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Sekil 5’e gore Tarla Tarim1 programindan mezun olan §grencilerin biiyiik bir kisminin
ilk girdikleri islerde 0-3 ay, diger bir kismimin 3-6 ay ve 9-12 ay kadar calistiklari
bildirilmistir. Organik Tarim programindan mezunlarin 12-18 ay calistiklari, fakat 0-3, 3-6, 6-
9 ve 9-12 ay kadar siire ile calistiklar1 da goriilmektedir. Bahge Ziraati programindan
mezunlarin daha ¢ok 18-24 ay ve diger mezunlarin ise 6-9, 12-18, 24 ay iizeri siire ile
calistiklar1 egiliminde olduklar gozlenmektedir. Hayvansal Uretim programindan mezunlarimn
24 ay ve lzeri bir siire ile ¢alistiklari, Laborant ve Veteriner programindan mezunlarin ‘hig
calismadim’ secenegini isaretledikleri goriilmektedir. Ogrencilerin mezun olduklar1 program
ile ilk girdikleri iste ne kadar siireyle g¢alistiklari Ki-Kare testine gore aralarindaki iliski
istatistiksel olarak dnemli bulunmustur (p<0.01).

Mezunlarin ise baglamalarinin ilk donemlerinde ayrildiklart igslerden neden ayrildiklar
ile mezun olunan program arasindaki iliski Sekil 6’da verilmistir. Iki degisken arasindaki
iligki Ki-Kare testi sonucuna gore istatistiksel olarak énemli bulunmustur (p<0.01). Buna gore
Organik Tarim ile Bahge Ziraat1 programindan mezunlarin isten ayrilma tercih nedenlerinin
benzerlik gosterdigi ve daha ¢ok “Kariyer imkani daha iyi olan bir ise girmek i¢in” ile
“Aldigim fticret yeterli olmadigindan™ seklindedir. Bunun yanisira ayni grupta “Sektor diginda
calistyordum” ile “Yoneticilerim ve ¢alisma arkadaglarim tarafindan rahatsiz edildigim igin”
isten ayrilma nedeni belirten mezun O6grenci de bulunmaktadir. Laborant ve Veteriner
programindan mezunlarin ise ifadelerinin hi¢ ¢alismadiklar1 yoniinde oldugu goriilmektedir.
Hayvansal Uretim programindan mezunlarin net olmamakla beraber tercihlerinin
“Ayrilmadim, halen ayni iste ¢alistyorum” yoniinde olduklar1 gézlenmektedir.

© MEZUN OLDUGUNUZ BOLUM .
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3
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0 g
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7 MEZUN OLDUGUNUZ ILK DONEMLERDE
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Dimension 2
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Sekil 6. Ogrencinin mezun oldugu boliim ile mezun olduklar1 ilk dénemlerde ayrildiklari
islerden neden ayrildiklar1 arasindaki uyum analizi.

Figure 6. Correspondance analysis between the department from which the student graduated
and "why they left their first job™.
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Sekil 7. Ogrencilerin mezun oldugu béliim ile aylik iicretleri arasindaki uyum analizi.
Figure 7. Compatibility analysis between the department from which the students graduated
and their monthly fees.

Sekil 7 incelendiginde, Bahge Ziraat1 ile Tarla Tarimi programlarindan mezunlarin
aylik tlicretlerinin benzerlik gosterdigi ve diizensiz gelir, 1.300-2.599 £ ve 0-1.299 } seklinde
oldugu gozlenmektedir. Organik Tarim programi mezunlarimin tercihlerinin ¢ogunlukla 0-
1.299 b, ailesiyle birlikte ve belirtmekten ¢ekindigi yoniindedir. Laborant ve Veteriner
programi mezunlarinin tercihlerini belirtmedigi tespit edilmistir. Hayvansal Uretim programi
mezunlarinin ise net olmamakla birlikte 3.900 § ve iizeri aylik {icret aldiklarini bildirdikleri
gozlenmektedir. Ogrencilerin mezun olduklar1 program ile aylik iicretleri arasindaki iliski
istatistiksel olarak 6dnemli bulunmustur (p<0.01)

“Okulu bitirdikten sonraki hedef ve beklentilerim degismedi” tercihinde bulunanlarin
cogunlugunu 25-28 ile 29-32 yas grubundaki mezunlar olusturmaktadir (Sekil 8). 21-24 yas
araligindakilerin de biiyiik bir kismu1 “beklentim degismedi” yoniinde tercihte bulunmuslardir.
“Kismen degisti” diyenler daha ¢ok 37 yas ve lizeri mezunlarin oldugu yoniindedir. “Evet
beklenti ve hedeflerim degisti” diyenler ise daha ¢ok 17-20 ile 33-36 yas grubundaki
mezunlarin oldugu gozlenmektedir. Ki- Kare testi sonucuna gore mezunlarin yaslar ile
beklenti ve hedeflerinin gerceklesmesi arasindaki iliski istatistiksel olarak 6nemli
bulunmustur (p<0.01).
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Sekil 8. Mezunlarin yast ile okulu bitirdikten sonraki hedef ve beklentilerinin gerceklesme
durumu arasindaki uyum analizi.

Figure 8. Correspondance analysis between the age of the graduate student and the
"realization of the goals and expectations after graduation™.
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Dimension 1
Sekil 9. Mezunlarin yas1 ile mezun olduktan sonra ilk girdigi islerde ortalama ne kadar siire
calistiklar arasindaki uyum analizi.
Figure 9. Correspondance analysis between the age of the graduated student and "how long
they worked on average in their first job" after graduation.

Mezunlarin yaglar1 ile mezun olduktan sonra ilk girdikleri islerde ortalama ne kadar
siire c¢alistiklar1 ile ilgili uyum analizi Sekil 9’da verilmistir. Buna goére 17-20 yas

grubundakiler ile 21-24 yas grubundakilerin beyanlarinin hi¢ ¢alismadiklar1 yoniinde, 29-32
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yas grubundakilerin daha ¢ok 12-18 ay ve bir kismininda 6-9 ay kadar ¢alistiklarini beyan
etmislerdir. Bununla birlikte yas ilerledikce (33-36 ile 37 ve yukarisi yastakiler) ilk girdikleri
islerde daha uzun siire calistiklar1 (24 ay ve lizeri) gozlenmektedir. 25-28 yas araligindaki
mezunlarin ise kararsiz bir durum sergiledikleri anlagilmaktadir. Bu yas grubundakilerin
cogunlugunu 9-12 ay ve diger kalanlarin ise 0-3 ile 3-6 ay arasinda ¢aligtiklar1 goriilmektedir.
Mezunlarin yaglari ile mezun olduktan sonra ilk girdikleri islerdeki ¢alisma stireleri arasindaki
iliski Ki-Kare testine gore istatistiksel olarak 6nemli bulunmustur (p<0.01).
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Dimension 1
Sekil 10. Mezunlarin yas1 ile mezun olduktan sonraki ilk donemlerde ayrildiklar isten neden
ayrildiklar arasindaki uyum analizi.
Figure 10. Correspondance analysis between the age of the graduate student and "why he left
his first job™ after graduation.

Mezunlarin ilk donemlerdeki islerinden ayrilma nedenleri ile yaslar1 arasindaki iligki
Ki-Kare testine gore anlamli bulunmustur (Sekil 10) (p<0.01). Sekil 10 incelendiginde 37 yas
ve lizeri gruptakilerin isten ayrilmadiklar1 ve halen ¢aligtiklar1 egiliminde olduklari, 29-32 yas
grubundakilerin biiylik bir kismi sektor disinda calistiklar1 ve bir kismi da aldigi {icretin
yeterli olmamasindan dolay1 islerden ayrildiklarii dile getirmislerdir. 21-24 ile 17-20 yas
araligindaki mezunlarin ¢alismadiklar1 yoniinde durum beyan etmislerdir. 25-28 yas
grubundakilerin “Kariyer imkani daha iyi bir yere gegmek” istemeleri ile “Y Oneticilerim veya
caligma arkadaglarim tarafindan rahatsiz edildigim i¢in” isi biraktim secenegini sectikleri
gozlenmektedir. “Yoneticilerim veya calisma arkadaslarim tarafindan rahatsiz edildigim i¢in”
secenegini 33-36 yas grundaki mezunlarin bir kismininda segtigi goriilmektedir.

Sekil 11 incelendiginde mezunlarin yasi ile is bulma siiresi arasindaki iligki
arastirtlmis ve elde edilen bulgularin uyum analizi asagida verilmeye calisilmistir. Buna gore
17-20 yas grubu, 21-24 ve 29-32 yas grubu mezunlarinin biiyiik bir ¢ogunlugunun kosullar
benzerlik gosterdigi ve “Halen ¢alismiyorum” ile “Ailem ile birlikteyim is aramiyorum”
yoOniinde bir durumda olduklar1 bildirilmistir. Yine 29-32 yas grubunun diger bir kisminin ise
3-6, 0-3 ay gibi bir siirede is bulduklar1 gozlenmistir. 25-28 yas grubu 6grencilerin ¢cogunun 0-
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3 ve 3-6 ay gibi siirelerde is bulduklar tespit edilmistir. 37 ve yukaris1 grubun ¢ogunlugunu
12 ay ve lizeri, diger kismin ise 3-6 ay arasindaki bir siirede is bulduklar1 anlagilmistir. 33-36
yas grubu mezunlarin ise 6-9, 9-12 ve 0-3 ay gibi siirelerde is bulduklar1 bildirilmistir. Yas ve
is bulma stiresi arasindaki iligki istatistiksel olarak 6nemli bulunmustur (p<0.05).
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Sekil 11. Mezunlarin yast ile mezun olduktan sonra ne kadar siirede is bulduklar1 arasindaki

uyum analizi.
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Figure 11. Correspondance analysis between the age of the graduated student and "how long
it takes to find a job after graduation”.
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Sekil 12. Mezunlarin yasi ile ¢alisma durumu arasindaki uyum analizi.
Figure 12. Correspondance analysis between graduated student’s age and employment status.
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Mezunlarin yaslar1 ile calisma durumlar arasindaki uyum analizi Sekil 12’de
veilmistir. Buna gore 25-28 ile 29-32 yas grubundaki 6grencilerin alan disinda ¢alistiklari, 33-
36 yas grubu ile 37 ve yukarist yas grubunun ise kendi alanlarinda calistiklar1 goriilmektedir.
Bunun yanisira 17-20 yas grubunun egitime devam ettikleri, 21-24 yas grubundakilerin bir
kisminin ¢aligmadigi, bir kismimin ise egitime devam ettikleri gozlenmistir. Mezunlarin
yaslari ile ¢caligma durumlar1 arasindaki iliski Ki-Kare testine gore istatistiksek olarak 6nemli
bulunmustur (p<0.01)

Calismada bir bagka ¢arpict nokta ise 6grencilerin mezun olduklar1 y1l grubu ile ilk
girdikleri islerde ne kadar siireyle ¢alistiklar1 arasindaki iliskinin (Sekil 13) istatistiksek olarak
onemli olmasidir (p<0.05). Buna gore 2017-2019 yili mezunlarmin biiylik bir kisminin hig
caligmadiklari, geri kalanlarin 0-3, 3-6, 6-9, 12-18 ay gibi siirelerle ¢aligtiklar: bildirilmistir.
2005-2007 yili mezunlarinin ise 18-24 ile 24 ay ve lizeri siire ile ¢alistiklart goriilmektedir.
2011-2013 ile 2014-2016 yili mezunlarinin ise daha ¢ok 0-3 ay ile 9-12 ay kadar c¢alistiklar1
gozlenmektedir. 2008-2010 mezunlarinin ¢ogunlugu ilk girdikleri iste 3-6 ay kadar siire ile
calistiklar1 anlasiimastir.

-
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Sekil 13. Mezuniyet y1l1 y1l ile mezun olduktan sonra "Ilk islerinde ortalama ne kadar siire ile
calistiklar1" arasindaki uyum analizi.

Figure 13. Correspondance analysis between the year of graduation and "how long on
average they worked in their first job" after graduation.

Sekil 14 incelendiginde, 2005-2007 yillar1 grubuna dahil Mezunlarin durumlarini
“Ayrilmadim, halen aym iste calisiyorum” seklinde beyan ettikleri, 2014-2016 yili
grubundakilerin biiytik bir kism1 “Aldigim iicret yeterli olmadigindan” ve diger bir kisminin
“Kariyer imkan1 daha iyi olan bir ise girmek” ve “Sektor diginda ¢alistyordum” nedenlerinden
dolay1 isten ayrildiklarini bildirmislerdir. 2017-2019 yil1 grubundaki mezunlarin ¢ogu ise “Hig
calismadim” seklinde beyanda bulunduklari, diger bir kisminin ise “kariyer imkani daha iyi
olan bir ise girmek”, “Sektor disinda calistyordum” ve “Aldigim ticret yeterli olmadigindan”
nedenleri ile igten ayrildiklarini belirtmiglerdir. 2011-2013 yili grubundaki mezunlarin biiyiik
bir ¢ogunlugu durumlarimi “Sektor disinda calistyordum” (kendi alani disindaki) seklinde
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ifade etmiglerdir. 2008-2010 mezunlar1 ise durumlarmi “Yoneticilerim veya c¢alisma
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bulunmusglardir.
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tarafindan rahatsiz edildigim igin
© 6. Hig galismadim
© 7. Aynimadim, halen ayni iste galigiyorum
O 8. Diger...

Sekil 14. Mezuniyet yili ile mezun olduktan sonra ilk donemlerde ayrildig: islerden ayrilma
nedenleri arasindaki uyum analizi.

Figure 14. Correspondance analysis between graduation year and "reasons for leaving the

first job" after graduation.
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Sekil 15. Mezuniyet yili ile mezun olduktan sonra ne kadar siirede is bulduklart arasindaki

uyum analizi

Figure 15. Correspondance analysis between graduation year and "how long it takes to find a

job" after graduation.
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Gevas ve Baskale Meslek Yiiksekokullar1 Bitkisel ve Hayvansal Uretim 4 (2):174-190, 2021
Béliimii Mezunlarmin Istihdam Edilme Durumlarinin Degerlendirilmesi

Onemli olabilir diisiincesi ile dgrencilerin mezuniyet y1li grubuna gore dgrencinin ne
kadar stirede is bulduklar arasindaki iliskinin Ki-Kare testi ile uyum analizine de bakildi,
ilgili grafik Sekil 15 te verilmistir. Buna gore en kisa siire igerisinde (0-3 ay) is bulan grubun
2014-2016 yillar1 arasinda mezun grubun oldugu gozlenmektedir. 2017-2019 yilh
mezunlarinin ¢ogunlukla halen ¢aligmadigi, 0-3 ay ile “Ailem ile birlikteyim, is aramadim”
diyenlerin oldugu goriilmektedir. 2005-2007 yili grubu mezunlarinin beyani ise 3-6, 9-12 ile
12 ay ve iizeri siirede is bulduklar1 yoniindedir. 2011-2013 yili grubundakilerin ¢ogu 9-12
olmakla birlikte “12 ay ve iizeri” ile “Ailem ile birlikteyim, is aramadim” seklinde beyanda
bulunmuslardir. 2008-2010 y1l1 mezun grubu 6grenci beyanlarinin ¢ogunlugunu 6-9 ay, 9-12
ile 12 ay ve iizeri beyanda bulunanlar da mezunlarin diger bir kismini olusturmaktadir.
Mezuniyet yili ile 6grencilerin ne kadar siirede is bulduklari arasinda yapilan Ki-Kare testine
gore aralarindaki iliski istatistiksel olarak 6nemli bulunmustur (p<0.01).

Sonuc ve Oneriler

Mezun olunan program bakimindan;

Bulgular degerlendirildiginde Organik Tarim, Tarla Tarim1 ve Bahge Ziraati Programi
mezunlarinin ¢ogunlukla “alan disinda” kisa siirelerde calistiklar1 ve buralardan da gesitli
nedenlerle ayrildiklari, ¢alistiklari siire igerisinde de aylik ticretlerinin ¢ok diisiik oldugu
belirlenmistir. Hayvansal Uretim Programi mezunlar1 ¢ogunlukla kendi alanlarinda ve diger
program mezunlarindan ¢ok daha uzun siireyle calistiklarin1 ve galistiklar siirelerde diger
program mezunlarindan daha yiiksek {icret aldiklarini, Laborant ve Veteriner programi
mezunlari ise ¢ogunlugu egitimlerine devam ettiklerini, herhangi bir iste ¢alismadiklarinm
beyan etmislerdir.

Ogrencinin yast bakimindan;

17-20 yas grubu mezunlar, mezun olduktan sonra, hedef ve beklentilerinin degistigini
ve hi¢ ¢alismadiklarini1 beyan ederken 21-24 yas grubu mezunlarin hedef ve beklentilerinin
degismedigini, herhangi bir iste ¢alismadiklarini, ¢ok az bir kismimnin da egitimlerine devam
ettiklerini bildirmislerdir. 25-28 yas grubu mezunlarin hedef ve beklentileri degismemis, ¢ok
farkl siirelerde is bulduklarini1 fakat girdikleri islerde en fazla 12 ay calistiklarini, cogunlukla
kariyer imkan1 daha iyi bir yere ge¢mek veya isyerinde rahatsiz edildikleri igin isten
ayrildiklarin1  belirtmislerdir. 29-32 yas grubu mezunlarin da hedef ve beklentileri
degismemis, cogunlugu calismamakla beraber ilk girdikleri islerde en fazla 12-18 ay
calistiklarini, galistiklart islerden de sektor disinda ve yetersiz iicretle galismis olmalarindan
dolay1 ayrildiklarint beyan etmislerdir. 33-36 yas grubu mezunlar1 farkli olarak mezun
olduktan sonra hedef ve beklentilerinin degistigini, ilk 12 ay icerisinde kendi alanlarinda is
bulduklarimi ve ilk girdikleri islerde diger yas gruplarindan ¢ok daha uzun siire ile (24 ay ve
iizeri) ¢alistiklarin1 vurgulamislardir. Isten ayrilma sebebi olarak yéneticileri ve is arkadaslar:
tarafindan rahatsiz edilmelerini gostermislerdir. 37 yas ve lizeri mezunlar da hedef ve
beklentilerinin kismen degistigini, ¢cogunlukla 12 ay ve {izeri siirelerde kendi alanlarinda is
bulduklarini ve halen ¢alistiklarini ifade etmislerdir.
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Mezuniyet yillar1 bakimindan;

2005-2007 mezunlar1 ¢ogunlukla ilk 12 ayda is bulduklarini, daha sonraki yillarda
mezun olanlardan daha uzun siire ile galistiklarini ve halen ¢alistiklarini bildirmislerdir. 2008-
2010 mezunlart ilk 6-12 ay igerisinde is bulduklarini, ¢ogunlukla ilk girdikleri islerde 3-6 ay
gibi kisa siireler caligtiklarini, isten ayrilma sebebi olarak da yonetici ve is arkadaslar
tarafindan rahatsiz edilmelerini 6ne siirmiiglerdir. 2011-2013 mezunlar1 ¢ogunlukla 9-12 ay
icerisinde is bulduklarmi ve 0-3 ay veya 9-12 ay calistiklarini, ¢ogunlukla sektér disinda
calistiklarindan dolay1 isten ayrildiklarin1 beyan etmislerdir. 2014-2016 mezunlar diger
mezunlara gore 0-3 ay gibi ¢ok kisa bir siirede is bulmuslar ve bu islerde 0-3 ay ile 9-12 ay
gibi siirelerde galismislardir. Aldiklar ticretin yetersizligi, kariyer yapma imkanimin daha iyi
oldugu bir is bulmak veya sektor disinda galisiyor olmak gibi nedenlerle isten ayrildiklarini
bildirmislerdir. 2017-2019 mezunlarmin biiyiik bir kismi hi¢ ¢alismamus, calisanlar 0-3 ay
gibi bir siirede is bulduklarini, bu islerde en fazla 18 ay siireyle ¢alistiklarini, “Kariyer imkan1
daha iyi olan bir ise girmek”, “Sektor disinda g¢alisiyor olmak™ ve “Aldigim tcret yeterli
degildi” gibi nedenler ile isten ayrildiklarini belirtmislerdir.

Elde edilen bu sonuglar degerlendirildiginde Gevas ve Bagkale Meslek Yiiksekokullari
Bitkisel ve Hayvansal Uretim Boéliimleri'nden mezun olan 6grencilerin durumu, sektor
talepleri, egitim ve istihdam arasindaki iliskinin hedeflere uygun bir sekilde devam etmedigi
anlasilmaktadir. Bu durumun diizeltilmesine yonelik olarak, egitim politikalarinin yanisira is
ve istihdam edilmeleri ile ilgili yasal diizenlemelerin yapilmasi gerekli gibi goriilmektedir.

Bunlara ilave olarak ankete katilan dgrencilerin biiyiik bir gogunlugu mesleklerini icra
edemedikleri, daha c¢cok alan disinda ve kisa siireli islerde calistiklari aym1 zamanda
yasamlarin1 almis olduklart mesleki egitime gore sekillendiremedikleri anlagilmaktadir.
Mezunlarin %20’ye yakin bir kismi ise meslek yiiksekokulunu bir basamak olarak gérmekte
ve okumaya devam ettikleri anlasilmaktadir. Ayrica gerceklestirilen bu anket calismasina
gore, Ogrencilerin onemli diizeyde kararsizlik ve belirsizlik diigiinceleri i¢inde oldugunu
sOylemek miimkiindiir. Bu konuda yiiksekogretim kurumlar ile ilgili sektdriin is birligine
dayali Ozendirici ve istthdam yaratici tedbirler alinmasi gerekmektedir. Ayrica mezun
ogrencilere kendi mesleklerini yapacaklart ve dogrudan tiretime katki verecekleri olanaklar
(kredi vb. gibi) saglanmak yerinde olacaktir.
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Research Article This experiment was conducted to determine the fermentation
characteristics and in vivo digestibilities of silages prepared from

Received :02.11.2021 soybean, sunflower and soybean-sunflower mixtures at different levels

Accepted : 27.12.2021 (15% soybean + 85% sunflower, 30% soybean + 70% sunflower, 45%

soybean + 55% sunflower). For this purpose, a total of 25 silages, 5 for
each mixture, were prepared in 120-liter drums. After 90 days of
incubation, the content of crude materials, volatile fatty acids and

fermentation characteristics of the silages were determined. To

Keywords determine the digestive characteristics of the silages, 5 two-year-old
Soybean Akkaraman rams with an average weight of 30-35 kg were used. The
Synflower classical digestion method was used in the study. Dry matter (DM),
Silage organic matter (OM) and crude protein (CP) contents increased and

Fermentation . .
Digestibility ether extract (EE), acid and neutral detergent fiber (ADF and NDF)

contents decreased with increasing soybean content in the mixtures.
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soybean and 85% sunflower. The highest butyrate, lactate, EE, NDF and
the lowest dry matter, CP contents were determined in sunflower silages.
Digestibilities of DM, OM and CP were higher in soybean silages than
others. While the highest EE digestibility was found in 30% soybean +
70% sunflower silage, the highest ADF content was found in 15%
soybean + 85% sunflower silage and the lowest NDF content was found
in sunflower silages. Consequently, sunflower and soybean silages and
different mixture ratios did not lead to negative results and quality
silages were obtained. According to fly evaluation, the best quality
silages were obtained from a mixture of 30% soybean + 70% sunflower.
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85% sunflower silage had higher digestibility values than the others. It
was concluded that these two silages can be recommended due to their
higher digestibility.
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Bu calisma soya, aygicegi ve %15 soya + %85 aygicegi, %30 soya +
%70 aycigegi, %45 soya + 55% aycigegi karigimi silajlarinin
fermentasyon ve sindirim  Ozelliklerini  belirlemek  amaciyla
gerceklestirilmistir. Bu amagla her bir karisim igin 120 litrelik plastik

varillerde 5’er adet olmak iizere toplam 25 adet silaj hazirlanmistir. 90
giinliik inkiibasyon sonunda agilan silajlarin ham besin madde igerikleri

ve fermentasyon oOzellikleri incelenmistir.  Silajlarin  sindirim

Anahtar Kelimeler ozelliklerini belirlemek i¢in 5 adet 2 yasli, ortalama 30-35 kg agirliginda

Soya} ' Akkaraman erkek toklu kullanilmistir. Bu hayvanlarin bakim, besleme,
/S\_}I’Q}Qegl yem tiiketimi, giibre toplama, Ornekleme ve analiz islemleri klasik
ilaj

sindirim metodu ile gerceklestirilmistir. Karigimlardaki soya miktar
artisina bagh olarak kuru madde (KM), organik madde (OM) ve ham
protein (HP) degerleri artmasma ragmen, ham yag (HY), ADF ve NDF

Fermantasyon
Sindirilebilirlik

degerleri diigsmiistiir. En diisiik pH, asetik asit, propiyonik asit ve en
yiiksek flieg puani %30 soya + %70 ayg¢icegi silajlarinda elde edilmistir.
En diisiik biitirik asit degeri ise %15 soya + %85 ayg¢icegi karisiminda
tespit edilmistir. En yiiksek biitirik asit, laktik asit, HY, NDF ve en
diisik KM, HP degerleri aygicegi silajlarinda belirlenmistir. Soya
silajimm KM, OM ve HP sindirilebilirlikleri diger silajlardan daha
yiiksek bulunmustur. %30 soya + %70 aycigegi karisim silajinda HY
sindirimi en yiiksek olurken, en yiliksek ADF sindirimi %15 soya + %85
aycicegi karigiminda ve en diisik NDF sindirimi aygicegi silajinda
gerceklesmistir. Sonug olarak aygicegi ve soya silaji ve farkli karisim
oranlart olumsuz sonuglara yol agmamis ve kaliteli silajlar elde
edilmistir. Flieg skorlamasina gére en kaliteli silajlar %30 soya + %70
aygicegi karisimindan elde edilmistir. Sindirilebilirlik agisindan %100
soya silaji ve %15 soya + %85 aygicgegi silajimin digerlerine gore daha
yiiksek sindirilebilirlik degerlerine sahip oldugu, bu nedenle bu iki
silajin tavsiye edilebilecegi sonucuna varilmistir.

* Sorumlu Yazar

cuneyttemur@yyu.edu.tr

Introduction

In regions where winters are long, the necessity of feeding animals for the duration of
the cold season has necessitated the development of methods of preservation. The method of
ensiling is becoming more widespread. Various applications have been reported to improve
the quality and digestibility of silage during ensiling. (Kilic, 1986; Etgen et al., 1987).

Sunflowers are preferred especially in semi-arid climatic regions because they develop
earlier, are more cold and drought resistant and give higher yields than maize. Sunflowers
have 2/3 of the total digestible nutritional value of maize. Sunflower silage is less preferred by
animals than corn silage. Although sunflower oil increases the amount of milk fat, it decreases
the amount of milk. However, it can be considered an advantage that dairy cows fed
sunflower silage (SF) have more unsaturated fatty acids in milk fat (McGuffey and
Schingoethe, 1980). To eliminate these disadvantages of SF, early harvesting and ensiling
with ensiling agents that have higher dry matter is suggested (DM). In this way, the problems
arising from a low DM, high lignin and oil content can also be solved (Denek et al., 2004).
Soybean silage (SBs) has higher nutritional value than pea silage and lower than vetch silage
(Mustafa and Seguin, 2003).

When SBs is fed alone, it is not properly utilised by animals due to its unpleasant
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odour, free ammonia content and butyric acid (BA). To achieve proper fermentation, easily
degradable carbohydrate sources must be added. Therefore, combination with silage crops or
molasses is recommended (Brown, 1999; Blaunt et al., 2006). Ensiling soybeans with other
silage crops not only increases the crude protein content (CP) of the silage, but also increases
the energy content and palatability of SB (Kilic, 1986; Undersander, 1999). Although
soybeans and sunflowers can be ensiled alone, they have some disadvantages, both in terms of
silage quality and consumption by animals.

It is believed that making silage by mixing these two crops grown in the same period
can eliminate these disadvantages. For this reason, this study was carried out to determine the
ensiling properties and nutrient digestibility of sunflower, soybean and sunflower-soybean
mixed silages produced at different levels.

Material and Method

Sunflowers and soybeans harvested early were used as silage. Sunflower, soybean and
sunflower-soybean mixtures feeds were adjusted in different ratios: 15% soybean + 85%
sunflower (15SB85SF), 30% soybean + %70 sunflower (30SB70SF) and 45% soybean + 55%
sunflower (45SB55SF), based on fresh material. The prepared mixtures were placed in 25
120-liter plastic drums with 5 replicates for each group and their mouths tightly sealed. A
small hole was drilled in the top of the barrels to allow the silage liquid to drain. The barrels
were then turned upside down and placed to ferment. 90 days later, the barrels were opened
and samples were taken for chemical analysis. Table 1 shows the chemical composition of the
fresh material.

The pH values of the silages were immediately measured in samples according to Hart
and Horn (Hart and Horn, 1987) after taking samples from the top, middle and bottom of the
barrels. The remaining silage fluid was then filtered through Whatman 54 paper, centrifuged,
and stored at -20°C. Lactic acid (LA), acetic acid (AA), propionic acid (PA), and butyric acid
(BA) were analyzed in the silage liquids using high-performance liquid chromatography
(Muck and Dickerson, 1988).

In vivo digestion was performed to determine the digestibility of the silages. 5
Akkaraman rams aged 2 years with an average body weight of 30-35 kg were used. Animal
husbandry and feeding, feed intake, and fecal collection and analysis were performed as
described by Bulgurlu and Ergul (1978).

Dry matter, CP, EE and ash of silages and manures were determined according to
AOAC (1990). ADF and NDF were determined according to Van Soest et al. (1991).
Statistical analyzes were performed using PROC GLM in SAS/STAT (2007) for all data
analyzes. Mean treatment differences were determined by Duncan's multiple range tests with
a level of statistical differences of 5%.

Results

Table 1 displays the nutrient composition of silages of sunflower, soybean and
sunflower-soybean mixtures before and after ensiling. It was found that very little nutrient
loss occurred with the water from the silo. The highest contents of DM, OM and CP were
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found in SBs, while EE, ADF and NDF were found in SFs. As a result of this situation, the
contents of DM, OM and CP increased when the amount of soybean in the mixture was
increased; EE, ADF and NDF decreased.

Table 1. Nutrient compositon of sunflower, soybean and sunflower-soybean green herbages
before and after ensiling (DM%).

Tablo 1. Aycicegi, soya ve aygicegi-soya yesil otlarinin silolama éncesi ve sonrasi ham besin
maddesi igerikleri (Y%0KM)

SF SB 15SB85SF 30SB70SF 45SB55SF

be ae be ae be ae be ae be ae

DM 2298 2255 3223 3132 2372 2335 26.08 2560 28.17 27.30
oM 80.51 80.83 8556 8521 8146 80.80 8197 8154 83.73 83.22
Cp? 231 222 494 479 261 257 259 254 401 3.86
EE 1425 1408 769 754 1276 1261 1118 11.14 10.87 10.55
ADF 3889 3820 3749 36.80 37.11 3652 37.68 37.44 3791 37.74
NDF 5108 5056 49.51 49.98 50.12 49.89 4872 4842 50.06 49.90

Lfresh material

be:before ensiling, ae:after ensiling

15SB85SF: 15% soybean forage+85% sunflower forage
30SB70SF: 30% soybea forage+70% sunflower forage
45SB55SF: 45% soybea forage+55% sunflower forage

The fermentation characteristics are listed in Table 2. The highest pH and AA values
were in 45SB55SF, flieg values in 30SB70SF, BA, PA and LA values in SFs (P < 0.05). The
lowest pH, AA and PA values were in 30SB70SF, flieg values and LA in 45SB55SF silages
(P <0.05).

Digestibility values are shown in Table 2. The highest dry matter digestibility (DMD),
organic matter digestibility (OMD), crude protein digestibility (CPD) and neutral detergent
fiber digestibility (NDFD) values were obtained in SBs. The highest digestibility of ether
extract (EED) was obtained in 30SB70SF and digestibility of acid detergent fiber (ADFD) in
15SB85SF silages (P < 0.05).

The lowest values of DMD, OMD, CPD, ADFD and NDFD were determined in SF
while EED values were determined in SB and 45SB55SF (P < 0.05). As shown in Table 1 and
Table 2, the digestibility values of SF decreased with minimum nutrient content and flight
point. To address this situation, digestibility was increased as a function of decreasing SF
ratio in the mixtures.
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Table 2. Nutrient composition digestibility and fermentation properties of sunflower, soybean
and sunflower-soybean mixture silage at different ratios

Tablo 2. Farkli oranlarda aycicegi, soya ve aycicegi-soyva karisimi silajlarimin  besin madde
sindirilebilirligi ve fermentasyon ézellikleri

SF SB 15SB85SF  30SB70SF 45SB55SF
X +Sx X +Sx X +Sx X +Sx X +Sx
Fermentation Patterns
pH 4.32+0.06bc  4.48+0.06b 4.16+0.06¢cd 4.04+0.06d 4.82+0.06a
Flieg 77.45£2.37b  87.51+2.37a 90.06+2.37a 92.94+2.37a 71.38+2.37b
Acetic acid 4.10+£0.31b  3.07+0.31c 3.38+0.31bc 2.56+0.33¢ 5.05+0.31a
Butyric acid 0.69+0.14a  0.21+0.14b 0.09+0.14b 0.19+0.15b 0.25+0.14b
Propionic 1.3140.15a  0.55+0.15b 0.60+0.15b 0.42+0.16b 0.61+0.15b
Lactic acid 7.99+0.42a  5.87+0.42b 5.91+0.42b 5.62+0.42b 4.90+0.42b
Digestibility

DM 54.10+1.28c  65.21+1.28a 60.21+1.28b 60.02+1.28b 61.34+1.28b
OM 55.53+1.07c  68.28+1.07a 63.54+1.07b 60.97+1.07b 63.55+1.07b
CpP 51.94+1.56c  78.89+1.56a 60.27+1.56b 61.84+1.56b 63.14+1.56b
EE 95.34+0.38b  93.97+0.38 ¢ 96.31+0.38b 97.94+0.38a 94.08+0.38¢
ADF 47.09+1.30c  54.27+1.30ab 55.99+1.30a 51.72+1.30b 51.16+1.30b
NDF 47.45+1.38cd  54.62+1.38a 53.01+1.38ab 49.42+1.38¢ 53.74+1.38ab

a,b,c,d,e: Differences among values in the same line bearing different letters are significant (P<0.05).

Discussion and Conclusion

In studying the nutrient composition of silages made from sunflower and sunflower-
soybean mixtures, it was found that as the proportion of soybean in the mixture increased, the
relative amounts of DM, OM, CP, and EE decreased in proportion to the decreasing amount
of sunflower EE (Table 2).

In a similar study, Carneiro et al. (1986) reported that the DM of silages increased
when soybean was added to maize. Evangelista (1986) shared that the addition of soybeans
improved the nutritional value and quality of mixed silages of corn and soybeans. For
example, when soybean content in the mixture was 30%, CP of corn and sorghum silage
increased from 6.5 to 8.5-9.0%. In the results of our study, CP values of silages with 45%
soybean addition were increased from 2.31 to 3.86%. In a study by Serbester et al. (2015), the
nutrient composition and in vitro digestibility of silages made from a maize mixture SB were
determined and it was found that when the soybean content in the mixture was increased, the
pH, CP, EE of the mixture increased but NDF and ADF decreased.

The results in Table 2 on fermentation characteristics show that the quality of silage is
not affected by the addition of soybeans to sunflower, on the contrary, the addition of
soybeans increases the quality of silage. Thus, it was found that the fly value increased
especially at 30SB70SF. Although it was reported that high protein content and low readily
fermentable carbohydrate content increased silage pH (Cerci et al., 1997), this was not found
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in our study and in the study of Demirel et al. (2009). In fact, CP content was reported to
increase in mixed silages with soybean content of 30-50%, but according to the results of pH
and lactic acid, there is no need to use high energy additives (Lima et al., 2010). Regarding
the quality criteria pH, AA, PA, BA and LA, it was found that the mixture ratios used had no
negative effect on the fermentation potential. The pH values observed in this study were
within the range of required optimum silage fermentation (Alcicek and Ozkan, 1997).
Evangelista (1986) and Zago (1985) reported that pH and lactic acid content were similar in
corn silages and silages containing 20%, 30%, 35%, 40% and 50% soybean and that
fermentation characteristics did not change with increasing soybean content in the mixture. In
this study, BA, PA and LA were also not affected by the addition of soybean, but only
45SB55SF silages reduced the fly value and increased the value of AA (P < 0.05). Lima et al
(2010) reported that combined ensiling of sorghum and soybean resulted in better silage
quality than either sorghum or soybean alone.

It is suggested that the reason for the digestion results reported in Table 2 may be that
the lignin structure of sunflower diluted with soybean is increased by up to 17% (McGuffey
and Schingoethe, 1980). However, Demirel et al. (2009) reported that the reason for the
increase in digestion was due to other nutrients facilitating digestion and not the increased CP
and EE with the addition of soybean to corn. However, several researchers reported that no
differences were found between the DM, CP and ADF digestibilities of corn and corn-
soybean silages (Murphy et al., 1984) and that the addition of 40% soybean had no effect on
in vitro DM digestion of silages (Lima et al., 2010). Carneiro et al. (1982) found that CP
digestibility of corn-soybean silages with 20% and 40% soybean content was higher than that
of corn silages. Serbester et al. (2015) reported that depending on the increase of soybean
content in the mixture, in vitro DMD and NDFD were increased.

In conclusion, sunflower and soybean silage and different mixture ratios did not cause
negative results and silages of high quality were obtained. According to fly evaluation, the
best quality silages were obtained from a mixture of 30% soybean + 70% sunflower.
Regarding digestibility, 100% soybean silage and 15% soybean silage + 85% sunflower silage
had higher digestibility values than the others. Therefore, it was concluded that these two
silages can be recommended due to their higher digestibility.
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Tahmin ve analiz g¢alismalarmin kalitesini ve sundugu bilgilerin
dogrulugunu etkileyen faktorlerden biri arastirmanin  6rneklem
biiyiikliigiidiir. Orneklem biiyiikliigiinii tahmin etmede etkili birgok
faktor bulunmaktadir. Bunlar LTip hata (o), testin giicii (1-p) ve etki
bilyiikliigiidiir. Aragtirmalarda genellikle ¢ok sayida bagimli degiskenin
incelenmesi amacglanmaktadir.  Bu durumda her bir degiskenin
varyasyonu, dolaysiyla etki biyiikliigl, farkli oldugu icin &rneklem
biiyiikliigiiniin belirlenmesi zorlasmaktadir. Bu degiskenlerin hem
kesikli hem de siirekli degiskenlerden olusmasi isi daha da
giiclestirmektedir. Istatistiksel anlamlilik galismalarmda hem yetersiz
orneklem hem de gereginden fazla 6rneklem hatalara (oo ve ) neden
olabilmektedir. Her iki durumda da mevcut imkanlarmn israfi soz
konusudur. Bu makalede tek ve ¢ok bagimli degiskene sahip ¢aligmalar
icin gerekli ve yeterli Orneklem biyiikligii hesaplanmasi rakaml
ornekler ile gosterilmistir. Orneklem biiyiikliigiiniin belirlenmesinde,
giivenilir bilgi, isgiicii ve maliyet unsurlari da optimize edilmelidir.
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One of the factors affecting the quality of the estimation and analysis
studies and the accuracy of the information provided is the sample size
of the research. There are many factors that are effective in estimating
the sample size. These are Type | error (o), power (1-B) and effect size.
Researches generally aim to examine a large number of dependent
variables. In this case, determining the sample size becomes difficult
because the variation of each variable, hence the effect size, is different.
It becomes even more difficult that these variables consist of both
discrete and continuous variables. In statistical significance studies, both
insufficient sampling and over sampling may cause errors (o and B). In
both cases, there is a waste of available facilities. In this article, the
calculation of the required and sufficient sample size for dependent
univariete and multivariate studies is shown with examples with
numbers. Reliable information, labor and cost factors should also be
optimized in determining the sample size.
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Giris

Bir bilimsel ¢aligmanin kalitesini ve sundugu sonuglarin dogrulugunu belirleyen ¢ok
sayida etken bulunmaktadir. Bunlar; dogru degisken sec¢imi, arastirmanin tasarimi, veri
toplama verilerin dogru 6l¢timii, veri analiz teknigi ve bulgularin dogru yorumlanmasi olarak
sayilabilir. Ancak verilere istatistiksel anlamlilik (6nemlilik) testi uygulandiginda ¢alismanin
kalitesine ve sonuglarin dogruluguna etki eden 6nemli ilave faktorler bulunmaktadir. Bu
faktorler; anlamlilik seviyesi o, drneklem biiylikligii (n), etki biiyiikliigii (EB), ve istatistiksel
giictlir (1-p) (Keskin, 2020). Bu nedenledir ki bilimsel makalelerde yayagin bir yazim sekli
olarak bilinen APA standardi olarak bu son dort dlgiiniin raporlanmasini istenmektedir (APA,
2010).

Bilimsel ¢alisma siirecinin problem belirleme ( tahmin veya test) asamasmdan sonraki
onemli agamasi degisken belirleme ve degiskenlere ait veri toplama islemidir. Verilerin
toplanmas1 islemi arastirma tasarimi esas alinarak yapilir. Arastrmanin ham maddesini
olusturan bu veriler, smiflama (nominal, isimsel), siralama (ordinal), aralikli (interval) ve
oranl (ratio) Olcekleri ile belirlenirler. Ayrica siibjektif degiskenlerin 6l¢ctimiinde Thurstone,
Likert, Guttman ve Osgood adlar1 ile bilinen 6zel 6lcekler de kullanilmaktadir. (Kartal,
20006, Yildiz ve ark., 2020a). Gida bilimlerinde duyusal analizlerde, 6rnegin balda tat, koku,
goriinlis Ozellikleri icin, hedonik 6lgek (Likert tip) kullanilmaktadir (Demir ve Kilig 2019;
Yildiz ve ark., 2020b). Hayvancilikta morfolojik 0&zelliklerin (apprasial properties)
degerlendirilmesinde 6lgme arac1 olarak, Likert tip dogrusal dlgekler kullaniimaktadir (Ozcan,
1995; Mundan ve ark, 2017).

Bilimsel caligmalarda bu oOlgekler kullanilarak elde edilen degiskenler istatistik
yontemler kullanilarak analiz edilmektedir. Istatistiksel analizlerde tek degiskenli veya gok
degiskenli yontemler kullanilmaktadir. Tek degiskenli istatistik yontemlerde genellikle bir
bagimli degisken, bir veya birden fazla bagimsiz degiskene gore analiz edilmektedir. Cok
degiskenli analizlerde ise birden fazla bagimli  degisken birlikte almarak
degerlendirilmektedir.

Bazi calismalarda tek bir bagimli degisken incelenirken, arastirmalarin ¢ogunda ¢ok
sayida degisken ayr1 ayri istatistiksel olarak analiz edilmektedir. Bu analizlerde degisken
yapisina bagli olarak ayni testler kullanilabildigi gibi farkli testlerde kullanilabilmektedir.
Ornegin Ozcomak ve Cebi (2017) gii¢ analizi kapsaminda iktisat ve isletme alaninda 95
makalede 2527 adet degiskene ait test sonucunu (makale basma 26.6 degisken)
incelemiglerdir. Yani bilimsel makalelerin ¢ogunda birden fazla bagimli degiskenin
incelenmesi s6z konusudur. Bu durum hemen hemen tiim disiplinler i¢in yaygin ve
arastrmalarin dogasina uygun bir durumdur. Ayni veya farkli 6lgekli bu ozelliklerin ayni
deneme materyali iizerinde Olglimlenmesi gerekebilmektedir. Daha detayli agiklamak
gerekirse, farkl irk hayvanlarin, fizyolojik, morfolojik ve verim 6zellikleri bir aragtirmada ele
alinabilmektedir. Hayvan beslemede hayvanlarin yem tiiketimi, yemden yararlanma orani,
giinliik veya periyodik canli agirhik artigi, gibi Ozellikler bir arastrmanin bagimli
degiskenlerini olusturmaktadir. Bu Ornekleri miihendislik bilimlerinde ve diger arastirma
alanlarinda ¢ogaltmak miimkiindiir.
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Bir aragtrmanin planlanmasi asamasinda ilk cevaplanmasi gereken sorulardan biri
orneklem biiyiikliigiiniin ne olmas1 gerektigidir. Tiirkge yazimda 6rneklem hacmi, 6rneklem
sayisi, Orneklem genisligi kavramlar1 orneklem biyikligli ile es anlamli olarak
kullanilmaktadir. Bu makalede 6rneklem biiytlikliigii ifadesinin kullanimi tercih edilmistir.
Ancak ctimle akis1 geregi bazi durumlarda diger kavramlarda kullanilabilecektir.

Eger ¢aligmanin amaci, degiskenlere ait parametre tahmini ise arastirma drnekleminin
miimkiin oldugu kadar biiyiik tutulmasi yararli olur. Ciinkii istatistiksel tahmin teorisinde,
tahmincilerin kararlilik (tutarhilik) 6zelligi geregi orneklem biiytlikligii, populasyon (kitle)
biiyiikliigiine yakimlastikca (n—N) tahmin parametresine yakimlasacaktir( X — ) (Yildiz ve
ark., 2020a). Diger bir anlatimla Orneklem biytkligii arttikca tahminin standart hatasi
kiigiilecek ve daha giivenilir bir tahmin yapilacaktir.

Arastirma hipotez testi igeriyor ise bu durumda istatistiksel karar teorisi geregi
orneklem biiyiikliigiiniin ne olmas1 gerektigi 6nem kazanir. Hipotez testi; sifir hipotezinin
sorgulanmasi, karsit hipotezin dogrulanmasi olarak ifade edilen bir seri islemler siirecidir. Bu
stirecte, Orneklemin ¢ok biiylik olmas1 durumunda, standart hatanin ¢ok kii¢iilmesi nedeniyle
test istatistigi biiyiir ve gercekte dogru olan sifir hipotezinin ret edilmesine neden olabilir. Bu
durum istatistik teorisinde 1. Tip hata (o hatasi) olarak adlandirilir. Yetersiz orneklem
durumunda ise gercekte dogru olan karsit hipotezin dogrulanamamasi kararmna varilabilir. Bu
durum ise Il. Tip hata (B hatasi) olarak adlandirilir. Karar siirecinde her iki tip hatanin
olmamasi hedeflenir. Bu nedenlerle arastirma igin gerek ve yeterli 6rneklem biiyiikliigiiniin
dogru belirlenmesi gerekir.

Tek Degisken icin Orneklem Biiyiikliigiiniin Tespiti

Eger ¢alismada tek bagimsiz degisken inceleniyor ise 6rneklem biiyiikliigii, degisken
tipi (kesikli, siirekli) grup sayis1 ve populasyon varyansi veya drneklem varyansinin bilinmesi
durumlarina gore gelistirilmis formiiller kullanilarak hesaplanir (Akbulut ve ark., 2015;
Sullivan, 2020, Yildiz ve ark., 2020a). Bu formiiller asagida verilmistir.

Siirekli degisken i¢in populasyon varyansi biliniyor ise z dagilimi, 6n ¢aligma yapilmis
ve Orneklem varyansi belirlenmis ise t dagilimi kullanilarak 6rneklem biiyiikliigli (6rneklem
hacmi) hesaplanir. Kesikli degiskenler i¢in daha ¢ok z dagilimmdan yararlanilir.

Bir Grup Icin Orneklem Biiyiikliigii

Tek bir grupta degiskenin siirekli ve kesikli olmasina gore 6rneklem biiytikliigii farkl
formiiller ile hesaplanir.

Siirekli Degisken Durumu: Degisken siirekli ise bir grup i¢in 6rneklem biiytikliigii
populasyon Varyans1c52 biliniyor ise Formiil(1) kullanilarak hesaplanir. Formiil asagidaki
gibidir (Akbulut ve ark., 2015; Yildiz ve ark., 2020a).

= () .
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Formiilde; z: Standart z dagilimmin 6ngoriilen o/2 hata diizeyindeki teorik dagilim
degeri, o: Tahminin hatasi (0.05 veya 0.10 alinir), o: Populasyon i¢in standart sapma, f: (X -
p) orneklem ortalamasi ile populasyon ortalamasi arasinda ongoriilen fark degeridir.

Eger o bilinmiyor ve dn ¢alisma verilerinden S? hesaplanmis ise veya literatiirden S
belirlenmis ise 6rneklem biiyiikliigiinii hesaplamada Formiil (2) kullanilir.

- (ta/z(;—l) S)Z (2

Burada o ve f, Formiil (1)’de tanimlandig: gibidir. Farkli olarak t (1), t Ongdriilen
o/2 hata olasihigi ve (n-1) serbestlik derecesinde t dagiliminin teorik degeridir. S ise
orneklemin standart sapma degeridir.

Kesikli Degisken Durumu: Bir grup ta iki sonuglu kesikli degiskeler i¢in z dagilimi
kullanilarak drneklem hacimleri asagidaki Formiil ( 3) yardimiyla hesaplanir (Akbulut ve ark.,
2015; Y1ildiz ve ark., 2020a).

n= Pd Zar2 (3)
.I: 2

Formiildeki terimler; z: Standart z dagiliminin 6ngoriilen o/2 hata diizeyindeki teorik
dagilim degeri, o: tahminin hatasi, f: ( p -P ) olarak 6rneklem orami ile populasyon orani
arasinda ongoriilen fark degeridir. Ayrica p: A olaymin gergceklesme oranini, q: A olaymin
ger¢eklesmeme oranmi gostermektedir. Burada p ve q olayin dogasina gore veya 6n calisma
ile belirlenir. Ornegin madeni bir paranin Tura gelmesi i¢in beklenen p degeri 0.5, Tura
gelmemesi i¢in beklenen deger q = (1-p) olmak iizere 0.5°dir.

Iki Grup I¢cin Orneklem Biiyiikliigii

iki grup veriler igin gruplarm bagimsiz ve bagimli olma durumu ve yine degiskenlerin
stirekli ve kesikli olma durumu s6z konusudur. Bu durumlar dikkate alinarak her bir durum
icin Orneklem biiytikliikkleri hesaplanabilir. Sullivan (2020) tarafindan bu durumlar icin
onerilen formiiller varyansin bilinme ve bilinmeme durumlarina gore gelistirilerek asagida
ayr1 ayr1 verilmistir.

Iki Bagimsiz Grup ve Siirekli Degisken Durumu: Normal dagilimli siirekli
degiskenler i¢in populasyon varyansi biliniyorsa drneklem biiylikliigii asagidaki Formiil (4)
ile hesaplanir (Sullivan, 2020).

n=2 (Z“/; 0")2 4)

Burada; o,: ortak standart sapma, f: grup ortalamalar1 arasinda anlamli olacagi 6n
goriilen fark degeridir (u1-42).
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Iki bagimsiz grupta &rneklem varyanslar1 biliniyor ise 6rneklem biiyiikliigiinii
hesaplamada once Formiil (5) ile S, ortak (biitiinlesik) standart sapma hesaplanir. Sonra
Formiil (6) kullanilarak Orneklem biiyilikliigii hesaplanir. Bu formiillerde, n; ve n, o6n
calismada kullanilan 6rneklem biiyiikliiklerini, SZ ve S7 ise 1. ve 2. gruplara ait varyanslari
gostermektedir. Diger terimler yukarida agiklanmustir.

o _ [ou=vsz+ o, -vs; ®)
o n,+n, —2
n=>2 (t“/z(r}—l) 50)2 (6)

iki Bagimh (eslenik, paired) Grup ve Siirekli Degisken Durumu: Arastirmalar bazi
durumlarda eslenik gruplar iizerinde yiiriitiilir. Bu durumda incelenen degisken siirekli ve
normal dagiliml ise, eslenik iki grup i¢in 6rneklem biyiikliigli Formiil (7) ile hesaplanir.
Formiil tek grup siirekli degisken formiiliine benzerdir (Akbulut ve ark., 2015; Yildiz ve ark.,
2020a).

- (ta/zo}—n Sf>2 (7

Bu formiilde farkli terimler; 6n ¢alisma verilerinden hesaplanmak {izere, Sf. Eslenik
gruplarda farklara ait standart sapma, f ;Es gruplar arasinda anlamli olabilecegi 6ngoriilen
biiytkiktiir.

Iki Bagimsiz Grupta Kesikli Degisken Durumu (iki Oran):Bu durum igin
kullanilan formiil asagidaki gibidir (Akbulut ve ark., 2015; Yildiz ve ark., 2020a).

Zan\ (8)
n = (p1q: + P242) (%)

Formiil (8)’de kullanilan terimleri agiklamasi su sekildedir.p: ilk populasyonda olaymn
goriilme orani, qi: Ik populasyonda olaymn goriilmeme orani,p,: Ikinci populasyonda olaymn
goriilme orani, qp: Ikinci populasyonda olayin goriilmeme orani, f: iki populasyon orani
arasinda ongoriilen en kii¢iik mutlak farktir | P1-P2 | .

Yukarida verilen formiillere gore Orneklem biiyiikliigii belirlendikten sonra eger

aragtirma populasyonun biiyiikliigii (N) biliniyorsa ve % > 0.05 ise hesaplanan 6rneklem

biiyilikliigii np alinarak son drneklem biiyiikliigli Formiil (9) ile hesaplanir.

"On ©)
Ny
1+ N

n=
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Testin Giiciiniin Yiiksek Olmasimi Saglayarak Orneklem Biiyiikliigiiniin Tespiti

Deneysel ve klinik aragtirmalarin bir¢ogunda veriler hipotez testleri kullanilarak analiz
edilmektedir. Bu kapsamda Dogan (2008) tarafindan yapilan ¢alismada, klinik arastirmalar
icin 6rneklem biiylikligiiniin belirlenmesi incelenmistir. Suresh ve Chandrashekara (2012) ve
Sullivan (2020) tarafindan survey calismalarinda ve testin giiciiniin yiiksek olmasmi da
saglayacak hipotez testlerinin kullanimi Ongoériilen ¢alismalarda Orneklem biylkligi
hesaplama formiilleri ele alinmistir. Makalenin bu boliimiinde testin giiclinli dikkate alan
orneklem biiyiikliigiinii hesaplama formiilleri derlenmis ve yaygm gosterim sembolleri ile
sunulmustur.

Hipotez testlerinde I. Tip hata a, 0.05 veya 0.01 olmak iizere genellikle 0.05 alinir. II.
Tip hata B ise 0.20, 0.10 almir ve testin giicti 1-f= 0.80 veya 0.90 olarak sekillenir. Asagida
Tablo1’de baz1 a, ve testin giicii 1-p degerleri i¢in standart normal z dagilimina ait degerler
verilmistir.

Tablo 1. a ve Gii¢ degerleri i¢in Z dagilimi degerleri
Table 1.Standard normal distribution values for o and power

|.Tip Hata Istatistiksel Giig
o Za (tek Za (Ikl yénh'i) Gii¢ Z 1-p
yonlii)
0.10 1.28 1.64 0.80 0.84
0.05 1.64 1.96 0.85 1.03
0.01 2.33 2.58 0.90 1.28
0.001 3.09 3.29 095 1.64

Makalenin bu boliimiinde o hatasi, gii¢ ve dikkate alinarak degisken tipi ve grup
sayisina gore Orneklem biiylkligiinii hesaplama formiilleri rakamli 6rnek c¢oziimleri ile
sunulmustur. Formiilleri daha anlasilir kilmak i¢in rakamli 6rnekler verilmistir. Bu boliimde
yer alan hesaplamalarm 6nemli bir adimini etki biiyiikliigiin (EB) belirlenmesi olusturur. Bu
nedenle her bir durum i¢in EB’niin belirlenmesinde dikkatli olunmalidir. EB’nin genel
formiili

B Fark (ortalamalar veya diger istatistikler 10

standart sapma
seklindedir.

Tek Grup Icin Orneklem Biiyiikliigii

Degiskenin siirekli ve kesikli olma durumuna gore Orneklem biiyiikligii ve EB
hesaplama formiilleri ayr1 ayr1 verilerek agiklanmustir.

Tek Grup ve Siirekli Degisken Durumu: Tek grupta degisken siirekli ise EB= | Lo~
M1 | /c’dir. Burada EB, bilinen ortalama ile 6n goriilen yeni ortalama arasindaki mutlak farkin
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standart sapmaya boliimiiyle ele edilir. Orneklem biiyiikliigiinii hesaplamada kullanilacak
esitlik Formiil (11)’de verilmistir.

(@app+Z,p)Y (11)
= ()

Rakamh Ornek: Normal saglhkl insanlarda kan sekerinin ortalamasi 100 mg/ml,
standart sapmas1 8, olarak bilinmektedir. Kan seker diizeyinde 5 mg/ml biyiikligiindeki bir
degisiklik klinik olarak anlamli olabilecektir. Bu farkliligi, 0.05 hata ve 0.80 gii¢ ile test
edebilmek i¢in 6rneklem biiyiikliigii ne olmalidir?

Coziim: Burada EB=5/8=0.625tir. EB ve Cizelge 1’den o ve gii¢ i¢in degerler

2 .o
yerlerine yazildiginda, n = (1'906;05'84) = 20.07 = 21°dir. Orneklem biiyiikligii

hesaplamalarinda bulunan deger bir iist tam sayiya yuvarlanir. Yani tam sayiya yukari
yuvarlama yapilir. Bu say1t minimum biiytikliiktiir.

Tek Grup ve Kesikli (iki sonu¢lu)Degisken Durumu: Arastirma tek grupta kesikli
bir degisken i¢in tasarlaniyor ise EB asagidaki gibidir (Formiil 12).

P1 — Do (12)

VPo(1 = pp)

Bu esitliklerde farkli terimler; po: Populasyonda bilinen oran, pi- po . Mutlak deger
olarak populasyonda bilinen orani pg ile beklenen oran p; arasinda kabul edilen oran farkidir.
Tek grupta degiskenin iki sonuglu bir degisken olmasi durumunda 6rneklem biiyiikigiinii

EB =

hesaplama formiilii asagidaki gibidir Formiil (13).

o (M)Z (13)
B EB

Rakamsal Ornek: Bir koyun irkinda ikizlik oraninin %20 oldugu bilinmektedir. Bu
populasyonda yapilan gevresel iyilestirmenin ikizlik oraninda %3 birimlik bir artigin anlamli
olacagi varsayilmaktadir. Yapilacak hipotez testinde a =0.05 ve testin giicii 1-$=0.90 olmak
iizere populasyondaki ikizlik oranim ger¢ek degerinden en fazla %3 sapmali test edebilmek
icin 6rneklem biiyiikliigli ne olmalidir?

Coziim: Degerler Formiil (12)’deki esitliklerde yerlerine yazilarak gerekli
hesaplamalar yapildiginda

EB = —22___=2% _ 0,075 bulunur.
0.20(1-0.20) 0.40
2
Buradan n:(1'906;715'28) = 1866.24 =~1867'dir. Bu arastirma i¢in minimum 1867 adet

hayvan tizerinde c¢alisilmalidir.
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Iki Grup I¢in Orneklem Biiyiikliigii

Testin giiclinii dikkate alarak iki grupta Orneklem biiyiikliigiiniin hesaplanmasi,
gruplari bagimli ve bagimsiz olmasi ile degiskenin kesikli ve siirekli olmasima gore farklilik
gosterir.

Degisken siirekli ve gruplarin bagimsiz ise: Bu durum i¢in, dnce sirasiyla ortak
standart sapma S,, EB hesaplanir. Ortak standart sapma S, esitligi yukarida Formiil (5) ile
aynidir. Etki biiyiikligi genel formiiliine gére EB= | H1-M2 | /Sy dur.

Bu degerler (14) numarali esitlikte yerlerine yazilarak dérneklem biiytlikliigl hesaplanir.
Esitlik (14) ile bulunan saymnm iki kati alinarak arastirma i¢in gerekli orneklem sayisi
bulunur. Bu hesaplamada standart sapma olarak iki gruba ait ortak (biitiinlesik) sapma
kullanildigina dikkat edilmelidir.

L <Za/2 + Zl_ﬁ>2 (14)
. o EB

Rakamh Ornek: On calisma ile her bir grupta 10’ar hayvan kullanilarak A irkinin
giinliik agirlik artisina ait standart sapmay1 40 gr, B wrkina ait standart sapmay1 50 gr olarak
bulunmustur. iki 1k arasinda 50 gramlik bir farkliligm biyolojik olarak anlamli olabilecegi
disiiniilmektedir. Bu durumu 0.05 hata ve 0.80 gii¢ ile test etmek i¢in gerekli drneklem
biiytikliigli ne olmalidir?

Coziim: Verilere gore gruplardaki veri sayisi esit oldugu igin S, = \/ (40%2 4+ 502)/2
=45.28 ve EB=50/4528 = 1.10 Buradan Formiill 14’¢ gore etki biiytkligi

2
n= 2 (%) =~ 13’dir. Sonug olarak bu ¢alisma i¢in her bir gurupta 13’er olmak {izere

toplamda 26 adetlik 6rneklem yeterli olacaktir.

Degisken siirekli ve gruplar eslenik ise: Bu durum i¢in EB=(u; / S¢ )’dir. Bu
degerler formiile dogrudan yazilarak 6rneklem biiyiikligii i¢ci Formiil (15) elde edilir. Burada
1, 1ki gruba ait es veriler farkinin ortalamasi, St ise bu farklarin standart sapmasidir.

((za/z +zl_ﬁ>5f>2 (15)
n=
uf

Rakamh Ornek: On calisma ile 12 denek iizerinde yapilan ¢alismada ilag alimmndan
once ve ilag alimindan sonra kan basincindaki azalma ortalamasi 100 mmHg ve bu farklarin
standart sapmas1 200mmHg bulunmustur. Bu biiytikliikteki bir farkin anlamli olup olmadigini
0.05 hata ve 0.90 gii¢ ile test etmek i¢in gerekli drneklem biiytlikliigii ne olmalidir?

Coziim: Bu 0Ornegin verilerine goére EB=100/200=0.5tir. EB’nii formiilde yerine

1.96+1.28 (1.96+1.28)200

2 2
yazarak gerekli hesaplama yapilirsa, n = ( 0 ) veya n = (T) =41.99=42,

yani en az 42adet denek gereklidir.
Degisken kesikli (iki sonu¢lu) ve gruplar bagimsiz ise, Bu durum icin EB esitlik
(16) orneklem biiyiikligii esitlik (17) ile hesaplanir.

Ip1 — D2l (16)

V(1 +p2)/2

EB =
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Formiil (16 ) da py: ilk populasyonda olayin gériilme oranmi, p,: Ikinci populasyonda

olaym goriilme oranini, pl-p2| iki populasyon orani arasinda dngériilen en kiiciik mutlak

farki ifade etmektedir.
L <za/2 + Zl_ﬁ>2 (17)
) EB

Rakamh Ornek: A varyetesinde ¢cimlenme oran1 %60 olarak bilinmektedir. Arastiric
bu ¢imlenme oraninda %30’luk bir artis1 anlamli 6ngérmektedir. Bu amagla ¢imlenme oranini
artrmak i¢in bir girisim (etken) uygulayacaktir. Bulgular1 %35 hata ve %80 giic ile test
edebilmek i¢in 6rneklem biiylikliigli ne olmalidir?

Coziim: Rakamsal Ornegin verilerine gore,pl=0.60, p2=60*1.30=0.78 Buradan
(p1+p2/2)=0.60+0.78)/2=0.69’ bulunur. Degerler Formiil (15)’te yerlerine yazilarak gerekli

hesaplama yapildiginda,

__loco-078] _ 0.8 _ ,
EB = J(0.69(1-0.69)  0.46 0.39dur.

EB ve diger degerler esitlik (16)’da yerlerine yazilarak gerekli hesaplama

yapildiginda, 6rneklem biiytlikligi
1.96 + 0.84
" ( 0.39

olarak bulunur. Yani her bir grupta ny =104 (kontrol) ve n; =104 (deney) olmak tizere 208
birimlik 6rneklem gereklidir.

Yukarida farkli durumlar i¢in hesaplanan 6rneklem biiyiikliikleri minimum 6rneklem
biiytikliikleri olup, olas1 denek kaybi dikkate alinarak calismanin 6zelligine gore gerek ve
yeterli 0rneklem biiyiikligli %10-%20 oraninda artirilabilir.

2
) =103.09 = 104

Gilinlimiizde o, standart etki biiyiikliigli uygulanacak test ve testin yonii i¢in 6n
goriilen giic degerlerini dikkate alarak orneklem hacmi hesaplanmasinda kullanilan bilgisayar
yazilimlar1 mevcuttur. Bu kapsamda Diiseldorf Universitesi tarafindan gelistirilen ve serbest
kullanima sunulan G*Power yazilimi (Faul ve ark., 2007) yaygin olarak kullanilmaktadir.
Burada hipotez testine dayali arastirmalar i¢in 6rneklem biiylikliigli Z dagilimi esas alinarak
hesaplanmistir. Student t dagilimi ile Orneklem biiytliklikleri G*Power yazilimi ile
hesaplandiginda, kiigiik 6rneklemlerde t dagilimi1 daha hassas (daha biiyiik) degerler iirettigi
icin, hesaplanan 6rneklem biiyiikliikleri z dagilimina gére bir miktar daha fazladir.

Deney hayvanlari ile yapilan ¢alismalarda, deneysel girisim nedeniyle hayvanin viicut
biitiinliigiinlin bozulmasi veya deney sonunda hayvanin yasaminin sonlandirilmasi durumunda
orneklem biiyilikliigii daha smirl tutulmaktadir. Hayvan deneyleri olarak ta adlandirilan bu
calismalarda gerek ve yeterli hayvan sayilar1 farkli deney tasarimlarma gore Ankarali ve
Ankaral1 (2019), ve Dogan ve Dogan (2020) tarafindan yapilan yayinlarda agiklanmistir. Bu
nedenle bu ¢aligmada hayvan deneyleri igin 6rneklem sayilar1 kapsam dis1 birakilmustir.

Orneklem Biiyiikliigiinii Etkileyen Faktorler

Orneklem biiyiikliigiinii dogrudan ve dolayli olarak etkileyen ¢ok sayida faktor
mevcuttur. Bu degeri dogrudan etkileyen Olciiler; tahmin i¢in hata diizeyi o, degiskendeki
varyasyonun bityiikligii S?, etki biyikligi ( 8: d, g, r, f vd.) ve testin giicii 1-B olarak
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sayilabilir. Degiskenin varyansi, standart etki biiyiikliigiine katildigmdan 6rneklem biiyiikligii
hata diizeyi a, etki biiyiikliigii ve gli¢ degerinin bir sonucudur.

Tahmin icin hata diizeyi o, kiiclildiikce Orneklem biiyiikliigii artar. Degiskendeki
varyasyon S?, biiyiidiikee ve p ile q degerleri birbirine yaklastikca drneklem biiyiikliigii artar.
Etki biiyiikligl degeri kiigiildiikce 6rneklem biiyiikligi artar. Testin giici 1-P3, biiylidiikge
orneklem biiyiikligi artar. Sayisal biiytikliik olarak 6rneklem biiytikligi o ve etki biiyikligi
ile ters orantili, S% ve 1- B ile dogru orantili degisir (Alpar, 2016).

Orneklem biiyiikliigiinii dolayli olarak etkileyen baska durumlarda mevcuttur. Bunlar;
degiskenin analizinde kullanilacak testin yonii, kullanilacak istatistiksel test ve degiskenin
Olciimiinde yapilabilecek hatalar olarak sayilabilir.

Istatistiksel siireclerde genellikle anlamlilik diizeyi 0.05, testin giicii 0.80, olarak
standart gibi alinarak yaygimn bir olarak kullanilmaktadir. Cohen (1988) tarafindan istatistiksel
test yontemine gore diisiik orta ve yiiksek olarak belirlenen etki biiytlikliikleri Tablo 2’de
sunulmustur ( G*Power Manual, 2017; Sevgin ve Cetin, 2017; Ozcomak ve Cebi, 2017).

Tablo 2: Cohen tarafindan belirlenen etki biiyiikligli degerleri
Table 2: Effect size values determined by Cohen

Istatistiksel Testler Iigili  Etki Etki Biiyiikliigii Degeri
Biiyiikliigii ~ Kiicik Orta  Biiyik
Bagimsiz Ortalamalarin d, g (1), A 0.20 0.50 0.80
Karsilastirilmasi istatistikleri
Oranlar Arasi Fark Testi g 0.05 0.15 0.25
Korelasyon Analizi r 0.10 030 0.50
r° 0.0L 009 0.25
Ki-kare Testi W, o,V,C 0.10 030 0.50
Varyans Analizi F 0.10 025 0.40
e 001 006 0.14
Coklu Regresyon Analizi R? 0.02 0.13 0.26
2 0.02 015 0.35
Mann-Whitney U Testi D 0.20 050 0.80
Kruskall-Wallis Testi D 0.10 025 0.40

1:Hedges’in g istatistigi (2): Cohen’in g istatistigi

Eger tek degisken durumu s6z konusu ise bu degiskenin analizine uygun test i¢in
(Cohen, 1988) tarafindan hesaplanan standart etki biiyiikliigli degeri veya On ¢alisma
verilerinden hesaplanan etki biiylikliigii kullanilarak arastirma i¢in gerekli Orneklem
biiyiikliigii belirlenebilir. On calismanin  6rneklemi arastirma igin gerekli Srneklem
biiyiikliigiinden daha az ise, ayn1 6rnekleme plani kullanilarak eksik olan ornekler belirlenir
ve On calisma Orneklemine ilave edilir. Boylece arastrma icin gerek ve yeter Orneklem
belirlenmis olur.

Ayrica degiskenin kesikli oldugu ve oransal farklhiliklarm, uyum ve iligkilerin tek
degiskenli ¢aligmalar icin gerekli Orneklem biiyiikliiklerini tablolastiran ¢aligmalarda
mevcuttur. Bu c¢aligmalarda bagimli degiskenin farkli durumlar i¢in yine farkli o hatasi gii¢
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veya etki biyiiklikleri dikkate alinmistir. Bu baglamda Kalaycioglu ve Akhanli, (2020)
bagimsiz gruplarda t testi, tek faktorli ANOVA ve kontenjans tablolarmda y? analizleri i¢in
gerekli 6rneklem sayilarmi igeren tablolar1 yaymlamislardir. Temel ve Erdogan (2017) uyum
calismalar1 igin, orneklem biiytlkliiklerini hesaplamislar ve sunmuslardir. Arastirmalarin
giivenirliligini saglayan bir diger dnemli 6l¢ii giic analizidir. Bazi arastirmalarda 6rneklem
biiyiikliigii ve gii¢ arasindaki iliski incelenmistir (Jones, ve ark., 2003; Yuan ve ark., 2005;
Ozgomak ve Cebi, 2017). Bu arastirmalarda sunulan grafiklerden 6rneklem biiyiikliigiine gore
giic degerinin belirli bir noktaya kadar onemli diizeyde artis gosterdigi ve daha sonra
orneklem biiylikligiiniin giic dlglisiine etkisinin giderek azaldigr ve daha sonra etkisizlik
diizeyine (plato) ulastig1 izlenmektedir.

Cok Degiskenli Arastirmalarda Orneklem Biiyiikliigii

Aragtirmada birden fazla degisken bulunmasi durumunda o ve 1-f yine standart olarak
almabilir. Ancak etki biiyiikliigii, her degisken i¢cin veya her degisken i¢in kullanilacak test
farkli olabilecegi i¢in biitiin degiskenler i¢in gerekli ve yeterli 6rneklem biiyiikligl sorusu
nasil cevaplanacaktir? Degiskenlerin kesikli ve siirekli olmas1 durumunda problem daha da
giiclesecektir.

Bir ornekle agiklamak gerekirse, giincel bir konu olan COVID-19 hastahmnmn
solunum hacmi, nefes alma yedek hacmi, nefes verme yedek hacmi, rezidiiel solunum hacmi
vb. parametrelere etkisi ve Ozellikler arasi iliskiler incelenmis olsun. Bu amagla rutin
kontrollerde normal smirlar i¢cinde arsiv degerleri olan hastalarin tedavi sonrasi Olgiilen
degerleri eslestirilerek soru cevaplandirilabilecektir. Yeterli 6rneklem biiytlikliigiinde ve testin
gerektirdigi diger sartlar1 saglanmasi durumunda bu g¢alismanin istatistiksel test metodu
farklar i¢in eslestirilmis gruplarda t testi ve iligkiler i¢in Pearson korelasyonudur. Ancak
burada s6z konusu olan solunum parametrelerinin her biri i¢in beklenen fark ve standart
sapma farkli olacagindan etki biiyiiklikleri de farkli olacaktir. Her degisken icin Cohen
(1988) tarafindan Onerilen standart etki biiyiikliiklerinin kullanilmasi durumunda da tiim
ozellikler icin t test i¢in ve korelasyon analizi i¢in ayr1 ayr1 olmak {izere iiger alternatifi
bulunan (kiiciik, orta, biiylik) etki biiyiikliigii standart degerlerinden birinin alinmasi ne derece
dogrudur. Solunum ozellikleri i¢in yeterli ve yetersiz, hasta, slipheli, saglam gibi kesikli
ozelliklerinde varlig1 durumunda hastalik 6ncesi ve hastalik sonrasi bu kategorik verilerin
analizinde istatistiksel test metodu (y? testleri) ve etki biiyiiklikleri degisecek ve rneklem
hacminin belirlenmesi dahada zorlasacaktir.

Bu problemin c¢oziimiinde birinci adim kesikli (sonuglar1 oransal, % verilecek)
degiskenler icin ayri, siirekli degiskenler (sonucglar1 ortalama olarak verilecek) degiskenler
icin ayr1 bir 0rneklem biiyiikliigii belirlenmesidir.

Kesikli degiskenler i¢in 6rneklem hacmi siirekli degiskenler icin belirlenmesi gereken
orneklem hacminden her zaman daha biiytiktiir. Siirekli degiskenler i¢in gerek ve yeterli
orneklem biiytikligli kesikli degiskenler icin yetersiz olabilir. Bu durum kesikli degiskenler
icin test sonucunda gergekte var olan etki, fark veya iliskinin anlamsiz ¢ikmasma yani II. Tip
hataya neden olabilir. Tersi durumda yani kesikli degisken igin gerek ve yeterli drneklem
biiylikligi siirekli degiskenler i¢in gereginden fazla olur ve biiyiik 6rneklem sayis1 nedeniyle
gercekte olmayan bir fark, etki veya iligkinin anlamli ¢itkmasina yani I. Tip hataya neden olur.
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Ozetle bir calismada kesikli ve siirekli degiskenlerin bulunmasi durumunda her iki grup
degisken i¢in ayr1 ayr1 6rneklem biiyiikliikleri belirlenmesi yoluna gidilmesi onerilir.

Stirekli degiskenler metrik 6l¢iimlii degiskenlerin he biri i¢in gerek 6n ¢alisma verileri
gerekse, Cohen veya diger yazarlar tarafindan onerilen standart etki biiylikliikleri kullanilarak
orneklem biiyiikliigii hesaplanmalidir. Orneklem biiyiikliigii en fazla olan degisken esas
alinarak bu degiskenin Orneklem bliylikligii calismanin Orneklem biyiikligii olarak
kullanilmalidir. Ayni durum kesikli degiskenler i¢cinde gegerlidir. Yani en fazla denege ihtiyag
gosteren kesikli degiskenin orneklem biiyiikligli calismanin kesikli degiskenleri icin
orneklem biiylikligii olmahdir. Siirekli ve kesikli degiskenler i¢in bu degerler minimum
degerlerdir. Minimum orneklem sayisini1 % 10-% 20 artirmak daha giivenilir istatistiksel test
sonucu {retebilecektir. Bu %10-20 oram1 sezgiseldir. Birim kaybi1 ve Ol¢iim hatasinin
durumuna gore arastirmaci bu orani artirabilir veya azaltabilir (Temel ve Erdogan, 2017).
Yetersiz orneklem biiytikliikleri II. Tip hata gereginden fazla 6rneklem biiyiikliigiintin 1. Tip
hataya neden olabilecegi ger¢egi géz ardi edilmemelidir.

Orneklem biiyiikliigii belirlenirken arastrrmanmn 1. Tip hata II. Tip hata ve testin giicii
ne bakimmdan en dogru sonuglar1 vermesi dikkate alinirken dikkate alimmasi gereken bir
diger husus mevcut arastirma imkanlar1 ve drneklem maliyetidir. Gereginden fazla 6rneklem
biiyiikligi daha dogru bilgi iiretmeye katkida bulunmayacak ancak daha fazla emek, isgiicli
ve maliyet getirecektir. Yetersiz Orneklem ise gercek bilgiyi yansitamamasi olasiliginin
yiiksek olmasi riskini tagimaktadir. Bu ikinci durum da arastirmaya verilen emek ve harcanan
imkanlar bosuna olacaktir. Her iki durumda imkanlarin israf edilmesi sonucunu verecektir. Bu
nedenle arastirici dogru ve giivenilir bilgi ile arastirma imkan ve maliyetlerini optimize
edecek 6rneklem biiyiikliiglinii belirlemek durumundadir.

Rakamh ornek: Bir arastrmada A sigir wki buzagilarin biiyiime ve gelisme
ozellikleri bakimindan erkek ve disi buzagilar arasinda fark olup olmadigmin belirlenmesi
amaglamaktadirlar. Ayrica ayni arastirmada kan hemoglobin tipleri ( HbAA, HbAb ve HbBB)
belirlenerek genetik dagilimlarinin tespiti de hedeflenmistir. Bu amaglar dogrultusunda
buzagilarin {ic donem canli agirhigi ve altinci ay viicut Olgiileri ve kan hemoglobin tipleri
bagimli degiskenler olarak belirlenmistir. Buzag1 populasyonundan basit sans 6rneklemesi ile
16 erkek 16 disi olmak iizere toplamda 32 buzagi arastirma Orneklemi olarak rastgele
secilmistir. Ele alman siirekli degiskenler icin cinsiyetlere gore ortalamalar ve standart
sapmalar (Ulutas ve ark., 1996) tarafindan yayinlanan arastrmadan alinarak rakamli 6rnek
icin uyarlanmistir. Gelistirilen veriler Tablo 3’te verilmistir.

Burada s6z konusu 6zgiin arastirmanin kritigini yapmak degil bu arastirmanin
yaymlanmig bulgular1 6n ¢aligma verileri kabul edilerek c¢ok degiskenli arastwrmalar igin
orneklem biiytlikliigiinii belirleme yonteminin agiklanmasi amaclanmistir. Bu baglamda konu
asagidaki sorulara cevap aranarak incelenmistir.

a)  Sirekli degigkenler i¢in yukarida hipotezleri aydinlatma bakimindan 0.05 o ve
0.80 1-B gii¢ diizeyi esas almdiginda ve Cohen’in standart etki biiyiikliikleri kullanildiginda
bu calisma icin gerekli 6rneklem biiylikligli nedir. Bu 6rneklem (n=32) yeterli midir?

b)  Siirekli degiskenler i¢in 6l¢iimlenen veriler 6n ¢aligsma kabul edilerek yine ayn1
o ve 1-fB diizeylerinde gozlenen etki biiyiikliigiine gore gerekli 6rneklem biiyiikliikleri nedir?
Bu durumda 6n ¢aligsma 6rneklemi yeterli midir?
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€c) Mevcut Orneklem verilerine gore siirekli degiskenler icin istatistiksel test
sonuglar1 (p) ve gozlenen giic degerleri 1-B* nedir. Gozlenen 1-B* degerine bu istatistiksel
sonuglarin anlamli sonuglar saglama olasilig1 nasil yorumlanmalidir?

d) Hemoglobin tiplerinin p(HbA) = 0.6, p(HbB) =0.4 6n bilgisine gore genetik
dagilimlar1 i¢in 6rneklem biyiikliigii yeterli midir?

Tablo 3. Cinsiyetlere gore degiskenlere ait istatistiksel dl¢iiler @
Table 3. Statistical measures of variables according to gender

Gruplar Ortak
Deg. Degiskenler Erkek (n=16"") Disi (n=16) Fark St. Hata

" ¥ 50 X 50 %% S
X1 Dogum Agirlhig: (kg) 20.6 3.2 16.4 3.6 4.2 1.20
X2  Siitten kesim agirhig: (kg) 36.8 8 30.4 10 6.4 3.20
X3 6. Ay Agirhig (kg) 99.8 20 74.7 25.6 25.1 8.12
X4 6.AyCY (cm) 84.8 6.8 79.4 8.8 5.4 2.78
X5 6.Ay VU (cm) 87 7.6 80.3 9.6 6.7 3.06
X6 6.AyBC (cm) 103.5 8.4 94.5 10.8 9.0 3.42
X7 6.AyGD (cm) 40.7 2.4 37 3.2 3.7 1.00
X8 6.AyGC (cm) 108.8 84 1011 10.8 7.7 3.42
X9 6.AyIC (cm) 12.1 0.8 11 0.9 1.1 0.30

(1): Veriler Ulutas ve ark. (1996) tarafindan yiiriitiilen bir ¢alismadan uyarlanarak alimmuistir.

("): Islem kolaylig1 saglamak igin érneklem biiyiikliikleri her iki grupta tiim degiskenlerde esit olmak iizere 16
olarak almmustir.

("): Standart sapma s, arastirmanin (1) yaymlanmus verilerinden hesaplanmistir (s = S,E*\/ n).

CY: Cidago yiiksekligi, VU: Viicut uzunlugu, BC: But cevresi, GD: Gogiis derinligi, GC, Gogiis cevresi, IC:
Incik cevresi.

Rakamli ornek icin coziimleme sonuclari

a) Cohen’in iki yonlii t testi i¢in biiyiik etki degeri 0.80, orta etki degeri 0.50’dir.
Bu arasgtirma ic¢in gerekli drneklem biiyiikligli o 0.05 ve 1-B 0.80 esas alindiginda biiyiik etki
icin her bir grupta 26 olmak lizere toplam 6rneklem biiyiikliigii 52°dir. Ayn1 sekilde Cohen’in
orta etki biiyiikliigli i¢in gerekli drneklem biiyiikliigli n= 128 dir. Caligma bu boyutuyla tiim
degiskenler i¢in gerekli 6rneklem biiyiikliigiinii saglamamistir.

b) Veriler degerlendirilerek her degisken icin gozlenen etki biiyiikliigi bu etki
biiylikliigiine gore gerekli orneklem sayilar1 hesaplanarak Tablo 4’te sunulmustur. Burada
bagimsiz iki ortalama farki i¢in etki biiylikliiglinii hesaplamada kullanilacak ortak standart
sapma So, Formiil (5) ile hesaplandiginda bu deger X1 degiskeni i¢in 3.41 olarak bulunur. Bu
degiskene ait grup ortalamalar1 farki A=|20.6-16.4|= 4.2, ve S, 3.41 degerleri ile X1

degiskeni icine etki biliylkligi d = ﬁ = 1.23 olarak hesaplanir. Diger degiskenler i¢in

gozlenen etki biiyiikliikleri ayn1 sekilde hesaplanmistir. G6zlenen bu etki biiyiikliikklerine gore
G*Power yazilimi kullanilarak gerekli érneklem biiyiikliikleri (GOB) hesaplanmis ve sonuglar
Tablo 4’te 6zetlenmistir. Ayrica ¢aligmaya ait gdzlenen gii¢ (Post-Hoc Power) tahminleri de
hesaplanmstir. Gozlenen gii¢ (deneysel giic) tahminleri Ozgomak ve Cebi, (2017) tarafindan
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tanimlanan ikinci hesaplama teknigine gore yapilmistir. Yani gozlenen gii¢ degerlerini
hesaplamada o=0.05 olarak alimmis ve arastirmaya 6zgiin etki biytiklikleri kullanilmistir.
Gii¢ tahminlerine ait bulgular da Tablo 4’te sunulmustur.

Tablo 4’teki sonuglara gore 4 ozellik icin (X1, X3, X7, X7) orneklem biiytikligi
yeterli, 5 0zellikte arastirmanin 6rneklem hacmi (32) gerekli 6rneklem hacminden kiigiiktiir.
Bu bulgulara gore 6n ¢alismanin drneklemi yeterli degildir. Buradaki en yiiksek drneklem
biiyiikliigli X4 degiskenine aittir. Bu degisken igin gerekli 70 birimlik 6rneklem biiyikligi
esas alimmalidir. Yani 6n ¢aligma 6rneklemine 38 buzagi daha eklenmelidir.

Tablo 4. Ornek arastirma igin analiz sonuglari
Table 4. Analysis results for sample research

Deg. Fark Ortak St. EB GOB Test Anlamlilik  Gozlenen
No Sapma Istatistigi ~ Durumu Giig
5-% S0 @ ™ ® ®) (1-B)
X1 4.2 341 1.23 24 3.488 0.002** 0.92
X2 6.4 9.06 0.71 66 1.999 0.055+ 0.49
X3 25.1 22.97 1.09 30 3.091 0.004** 0.85
X4 54 7.86 0.69 70 1.942 0.062 ns 0.47
X5 6.7 8.66 0.77 56 2.189 0.037 * 0.56
X6 9.0 9.67 0.93 40 2.631 0.013 * 0.72
X7 3.7 2.83 1.31 22 3.700 0.001** 0.95
X8 7.7 9.67 0.80 52 2.251 0.032 * 0.59
X9 1.1 0.85 1.29 22 3.654 0.001** 0.94

EB: Etki Biiyiikliigii (Effect Size), GOB: Gerekli Orneklem Biiyiikliigii,
Her hangi bir ozellik igin cinsiyetler bakimindan 6nemlilik durumlar1 p<0.01 i¢in** p<0.05 i¢in * marjinal
onemlilik durumu ( 0.05<p<0.10) igin + ile dnemsizlik durumu p>0.05 i¢in ns isaretleri kullanilmistir.

C) Arastirmadan incelenen agirlik ve Olgiiler i¢in tanimlayici ve analitik istatistik
sonuglar1 Tablo 3’te sunulmustur. Bu bulgulara gére p< 0.05 varsayimi altinda X2 ve X4
degiskenleri hari¢ diger degiskenlerde cinsiyetler arasi fark anlamli bulunmustur. Yani p<
0.05 degerine sahip degiskenlerde Ho: pe = up hipotezine karsilik H;: pg # up hipotezinin
dogru oldugu sonucuna varilmistir.

Bu 6rnek ¢aligmada p degeri 0.05 ten kiigiik X2 ve X4 degiskenlerinde testin deneysel
giicli 0.80 standart diizeyin yaklasik yar1 diizeyinde 0.49 ve 0.47 olarak bulunmustur. Ayrica
X5, X6 ve X8 numarali degiskenlerde de cinsiyetler arasi fark anlamli bulunmasina ragmen
testin giicli swrasiyla 0.56, 0.72 ve 0.59 olarak standart giic diizeyi 0.80’den diisiik
bulunmustur. Yani bu 6zellikler Hg hipotezini reddetmede yeterli giice sahip degildir.

d) Bu buzagi caligmasinda kan 6rnekleri alinarak hemoglobin tipleri ( HbAA,
HbAb ve HbBB) bakimidan teorik oranlara uyum incelenebilir. Hemoglobin tipi gen
olasiliklar1 p(HbA) =0.6, p(HbB) = 0.04 bilinmesi durumunda teorik dagilimlar binom
acilimina goére p(HbAA) = 0.36 p(HbAB) =0.48 ve p(HbBB)=0.16 olacaktir.

x? testinde 0.05 anlamlilik diizeyi 0.80 gii¢ ve 0.5 igin Cohen’in biiyiik ortai bityiikliigii
0.5 olmasi1 durumunda gerek ve yeterli drneklem biyiikligii 108’dir. Ancak olaymn teorik
olasiliklarindan %35 sapmali tahmin yapabilmek i¢in olaymn kendi olasiliklarinin G*Power
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yazilimi vasitasiyla trettigi etki biliylikligi yaklasik 0.150 olup bu durumda yukarida
kullanilan ayn1 o hatas1 ve gii¢ diizeylerinde 6rneklem biiyiikliigiin n=429°dur. Hemoglobin
tipi dagilimlarmin tahmini i¢in gerekli 6rneklem biyiikliigii 6n ¢alismanin 6rneklem hacmi 32
degerinden biiyiiktiir. Ayrica burada kesikli degisken igin gerekli orneklem hacmi siirekli
degiskenler i¢cin belirlenen en az 70 birimlik 6rneklem hacminden biiytiktiir.

Yukaridaki tespitler degerlendirildiginde bu arastirmanimn 6zelinde, siirekli ve kesikli
degiskenler icin gerek ve yeterli orneklem biyiikligii ayr1 ayr1 belirlenmelidir. Siirekli
degiskenler i¢in en fazla 6rneklem hacmi gerektiren 6zellik esas alinarak 70 olarak belirlenir.
Calisma 35 erkek 35 disi hayvanla yiiriitiildiigiinde 6n ¢alismada gdzlenen etki biiytikliikklerine
gore cinsiyetler arasinda fark olup olmadigi 0.05 anlamlilik, 0.80 gii¢ diizeyinde daha
giivenilir olarak analiz edilebilir.  Hemoglobin tipi bakimindan beklenen oranlara uyum
durumu i¢in ise en az 429 birimlik bir 6rneklem olusturulmalidir. Bu durum gerek ve yeter
biiytikliikte 6rneklem olusturma imkaninin olmasi halinde gegerlidir. Eger mevcut sartlarda
gerekli biiyiikliikte 6rneklem olusturulamiyor ise mevcut sinirlh 6rneklem verileri kullanilarak
arastirma tamamlanmalidir. Clinkli bu sinirli veriye sahip ¢aligma sonuglar1 en azindan daha
sonra bu alanda calisacak arastirmacilar i¢in 6n bilgi olarak degerlendirilebilecektir. Ancak
arastirma raporu (makale) yazilirken orneklem smirliligi nedeni agiklanarak bu durumun
sonuglara olas1 yansimalarina dikkat ¢ekilmelidir.

Sonuc¢

Arastirmalarin  6rneklem biiyilikliigiinii hesaplarken eger amac¢ degiskenlere ait
parametre tahmini ise, zaman, emek ve maliyet dikkate alinarak orneklem biiyiikligi
miimkiin oldugu kadar biiyiik almir. Biiyiik 6rneklem, tahminin standart hatasini kiiciiltecegi
icin parametrelerin giivenirligi artacaktir. Ancak amag hipotez testine dayal1 etki veya iligki
analizi ise 6rneklem biiyiikligii gerekli ve yeterli diizeyde olmalidir.

Bu calismada once tek bagmmli degisken i¢in degiskenin tek grupta ve iki grupta
Olciilmesi durumu ile degiskenin kesikli ve siirekli olmasi durumuna gore orneklem
biiytikliglinii hesaplama formiilleri sunulmustur. Hipotez testine dayali caligmalarda dikkate
alman O6nemli bir 6l¢li testin giicli, bir digeri etki biylkligiidiir. Testin gilicii 6rneklem
biiylikliigi ile iliskilidir. Bu nedenle arastirmanin 6rneklem biiyiikliigii belirlenirken hem I.
Tip Hata hem de II. Tip hatay:1 dolaysiyla testin giiciinii dikkate alinmas1 gerekmektedir. Bu
calismanin birinci boliimiiniin ikinci kisminda tiim bu etkenleri dikkate alarak orneklem
biiylikliigiinii hesaplama formiilleri uygulamali olarak tanitilmistir. Calismanin ikinci
boliimiine ¢ok degiskenli arastirmalarda Orneklem biiyiikliigline 11k tutacak bilgiler yine
rakamli bir 6rnekle sunulmustur.

Cok sayida bagimli degiskenin incelenmesini amaglayan c¢alismalarda Orneklem
biiylikliigiinii belirlemek tek degiskenli ¢aligmalara gore daha giictiir. Bu giigliigii agmak i¢in
degiskenler kesikli ve siirekli degiskenler olarak iki ana gruba ayrilir. Once kesikli
degiskenlerin (varsa) her biri i¢in gerekli orneklem biiylikligli hesaplanir. Sonra siirekli
degiskenlerin yine her biri i¢in gerekli 6rneklem biiyiikliigii hesaplanir. Kesikli ve siirekli
degiskenler i¢in ayr1 ayr1 olmak iizere en biiyiik 6rneklem hacmi gerektiren degiskenler esas
alinarak arastirmanin minimum orneklem biiytikliikleri belirlenir.

213

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)



Cok Degiskenli ve Farkli Olgekli Aragtirmalarda Orneklem 4 (2):199-215, 2021
Biiyiikliigiintin Tespiti

Veri kaybi, hatali 6l¢ciim vb. durumlar dikkate alinarak minimum 6rneklem biiytikligii
%10-20 oraninda artirilmast Onerilir. Genellikle siirekli degiskenler i¢in gerekli drneklem
biiyiikliigii daha az olacagi i¢in kesikli degisken 6rnekleminden siirekli degisken 6rneklemi
sansa bagli olarak secilebilir.
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Hayvan 1slahinda ekonomik &neme sahip Ozellikler bakimindan
hayvanlarin genetik degerlerinin isabetli bir sekilde tahmin edilmesi
onemlidir. Bu derlemede kiimiilatif damizlik degerin hesaplanmasinda
kullanilan ekonomik katsayilarin kuramsal altyapisi verilmis; s6z
konusu katsayilarin olusturulmasinda kullanilan yontem siit kegiciligi
Ozelinde oOrneklendirilmistir. Seleksiyon indeksi kuramma gore tiim
Ozellikler seleksiyona konu olacak kiimiilatif damizlik degerinin
tahmininde “ekonomik agirliklar1” oraninda dikkate almirlar. Seleksiyon
indeksini olusturan fenotiplerin her biri i¢in ekonomik katsayiya ihtiyag
vardir. Ekonomik katsayilarin bulunabilmesi igin ekonomik degerlerin
hesaplanmasi gerekir. Ekonomik deger (ED), diger ozellikler sabit
kalmak kosulu ile seleksiyona konu bir 6zellikteki hayvan basina bir
birim artisin ekonomik getirisini ifade etmektedir. Ekonomik degerlerin
hesaplanabilmesi  igin  gerekli olan  biyolojik  parametrelerin
belirlenmesinde 1slah programinin uygulanacag iiretim sistemine 6zgii
“ortalamalar”, ekonomik degerlerin tahmininin isabeti acisindan oldukga
o6nemlidir. Islah calismalarinin sonuglarinin gelecekte goriilecegi goz
onlinde bulundurularak uygun istatistiksel yontemlerle ekonomik
parametrelerin gelecekteki durumlari tahmin edilerek 6zelliklere iliskin
ekonomik degerlerin belirlenmesinde bu 6ngoriilerden yararlanmak daha
dogru olacaktir. Siit kegisi iiretim sistemleri i¢in ekonomik degerleri
konu edinen az sayida literatiir bulunmaktadir. Konuya iliskin
calismalarin artmasi 1slah programlarinin daha etkili planlanmasini
saglayacaktir.

Economic Weights in the Estimation of Breeding Values in Dairy Goat
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It is important to accurately estimate the genetic values of animals in
terms of features of economic importance in animal breeding. In this
review, the theoretical background of the economic coefficients used in
the formation of the breeding value is given and the method used in the
formation of these coefficients is exemplified specifically for dairy
goats. According to the selection index theory, all traits are considered
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in the ratio of their "economic weight” in the estimation of the
_ cumulative breeding value. An economic coefficient (weight) is needed
Breedl_ng \_/alue for each of the phenotypes. To find the economic coefficients, the
Selecuor_m index economic values must be calculated. Economic value (ED) expresses the
Economic value . - . . . . .
profit of one unit increase per animal in a trait, with other traits

Keywords

remaining constant. The "averages" specific to the production system in
which the breeding program will be applied, are very important in terms
of the accuracy of the estimation of the economic values, in determining
the biological parameters that will form the basis of the bioeconomic
equations. Considering that the results of the breeding programs will be
seen in the future, it will be more accurate to use these predictions in
determining the economic values of the traits by estimating the future
states of the economic parameters with appropriate statistical methods.
There is little literature on economic values for dairy goat production
systems. Increasing studies on the subject will enable more effective
planning of breeding programs.
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Giris

Kegci yetistiriciliginin Diinya iizerindeki dagilimi incelendiginde, Akdeniz iilkeleri ile
Hindistan’a kadar, iliman iklim kusagindaki bdlgelerde (Orta Dogu, Giiney Asya) yaygin
oldugu goriilmektedir (Giinlii ve Alasahan, 2010). Bu anlamda kegi, az gelismis ve gelismekte
olan iilkelerde yetistiriciligi yaygin olan bir tirdiir. Ke¢i diger ruminantlar tarafindan
degerlendirilmeyen diistik kaliteli mera alanlarini, calilik ve fundalik alanlar1 degerlendirerek
et, siit ve tiftik gibi {irtinlere doniistiiriir (Giinlii ve Alasahan, 2010). Diger ¢iftlik hayvanlarina
kiyasla kec¢i kotli bakim besleme kosullarina kolay alismasi ve dogal kaynaklari iyi
degerlendirebilmesi bakimindan One ¢ikmaktadwr. Aclik ve susuzluga diger ciftlik
hayvanlarina gére daha dayanikli olan keg¢i, gelismis iilkelerde siitiindeki yiiksek besin igerigi
nedeniyle yetistirilmektedir (Koyuncu ve ark., 2005).

Son yillarda gelismis ve gelismekte olan iilkelerde keci siitii ve iirlinlerine yonelik
ciddi bir talep artis1 oldugu goriilmektedir. Bu talep artisinda kegi siitiinlin sahip oldugu besin
degeri ve fiziksel, duyusal ozellikler etkilidir (Sentiirklii ve Arslanbas, 2010; Gok ve
Garipoglu, 2010). Siit kegiciliginin siit sigirciligia alternatif olabilecegi dillendirilmektedir
(Sentiirklii ve Arslanbas, 2010).

Tiirkiye’de Saanen ve diger kiiltiir wklarindan yararlanarak yerli kecilerin planl
ciftlestirme ve seleksiyon ile siitcli tiplere doniistiiriilmesine yonelik birgok c¢aligma
bulunmaktadir. Akkeci, Toros, Cukurova ve Bornova keci genotipleri bunlara 6rnek olarak
verilebilir (Kaymak¢i ve ark., 2010). Bunlara ek olarak Bati Anadolu’da Saanen x Kil
melezlemesi yoluyla olusturulan ve renkleri siit beyazindan krem rengine kadar degisen,
degisik kan dereceli kecilerin Tiirk Saaneni olarak adlandirildig: bilinmektedir (Kaymakei1 ve
ark., 2010).

Hayvan 1slahi ¢aligmalarinda en 6nemli sorun, damizlik adaylarina veya akrabalarina
ait bilginin bir araya getirilerek en az hata ile damizlik degerlerinin belirlenmesidir
(Karacadren ve Firat, 2012). Hayvan 1slahinda amaglanan, ekonomik 6neme sahip 6zellikler
acisindan hayvanlarin genetik degerlerinin miimkiin oldugunca isabetli bir sekilde tahmin
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edilmesidir. Hayvan 1slah1 programinin basarisi, ekonomik 6nemi olan kantitatif 6zellikler
bakimimdan damizliklarin genetik degerlerinin {istiin olmasina baghidir (Ozyurt, 2009).

Damuzlik deger indekslerinin hesaplanmasinda kullanilan agirlik katsayilarmin duyarl
olarak saptanmas1 gerekmektedir. Bu katsayilarin saptanmasinda 6zelliklerin kalitim derecesi,
ozellikler arasi fenotipik ve genetik korelasyonlar 6nemli bir rol oynarlar. Bu katsayilar birden
fazla 6zelligin iyilestirilmesi amaciyla yapilacak olan seleksiyon i¢in toplam damizlik degerin
olusturulmasinda kullanilir (Duru ve ark., 2012).

Damuzlik degerinde ekonomik agidan 6nemli her bir 6zellik ve bu o6zelliklere ait
ekonomik katsayilar yer alir. Seleksiyon indeksi olarak da bilinen kiimiilatif damizlik degeri
(BLUP ongoriilerinde de kullanilmaktadir) gercek¢i bir bicimde formiile edilmesi, 1slah
calismalarinda basarmin 6n kosuludur (Kaymakge ve ark., 2010).

Bu derlemede, damizlik degerinin olusturulmasinda kullanilan ekonomik katsayilarin
kuramsal altyapisi1 verilmis; s6z konusu katsayilarin olusturulmasinda kullanilan yontem siit
keciciligi 6zelinde drneklendirilmistir. Ayrica, literatiirde kegi 1slah1 ve ekonomik katsayilar
konulu ¢alismalara ulagilmaya ¢alisilarak s6z konusu literatiirler derlenmistir.

Damizhk Degeri

Bir 1slah programinda genetik hedefler dogrultusunda ele alinan her bir fenotip i¢in her
bir hayvanda bir damizlik degeri tahmin edilir. Ancak seleksiyon, hedef dogrultusunda kayit
altina alimmis olan tiim fenotiplere iliskin damizlik degerler dikkate almarak yapilir. Bu
yapilirken seleksiyon indeksinde her bir “6zellik kompleksinin” agirhigi farkhidir. Hazel ve
Lush (1942) tarafindan ortaya atilan seleksiyon indeksi kuramma gore tiim oOzellikler
seleksiyona konu olacak kiimiilatif damizlik degerinin tahmininde ‘“‘ekonomik agirliklar1”
oraninda dikkate alinirlar. Kiimiilatif damizlik degeri (KDD), kismi damizlik degerlerinin
(DD) ekonomik degerler (ED) kadarini dikkate alan dogrusal bir fonksiyondur.

m
KDD = Z ED; - DD;
i=1

Ancak bilindigi gibi yukaridaki esitlikte ifadesini bulan ger¢cek KDD’nin bilinmesi
olanaksizdir. Kiimiilatif damizlik degerinin tahmininde (seleksiyon indeksi, |) her bir 6zelligi
ekonomik Onemine gore hesaba katabilmek icin ekonomik katsayilar tahmin edilir ve
damizlik degerlerin giivenirlikleri ve genetik parametreleriyle birlikte degerlendirilir. Buna
gore seleksiyon indeksi istatistiksel anlamda ¢oklu dogrusal bir regresyon denklemidir.

I = byxq + byxy + b3xs ... byx,

Seleksiyon indeksi I, kiimiilatif damizlik degerinin tahmin degerini verir ve ¢evre
etkilerine gore diizeltilmis gbzlem degerlerinin (Xj) agirlikli (bj) toplammi temsil eder. b;
degerleri n tane eszamanli denklemin ¢oziimlerinden 6zellik sayisi kadar b degeri igin ¢oziim
elde edilir. Bu denklemler i¢in 6zelliklerin fenotipik ve genetik varyans-kovaryans degerleri

ile nispi ekonomik katsayilara (a) ihtiyag vardir. | ile KDD arasindaki korelasyonun
maksimize edilmesinde indeks normal denklemi kullanilir.
G-a=P-b
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Yukaridaki esitlikte P fenotipik varyans-kovaryans matrisini, G genetik varyans-
kovaryans matrisini, a nispi ekonomik katsayilar vektoriinii ve b bulunacak olan agirlik
degerlerini ifade etmektedir. Buradan agirlik katsayilar1 tahmin edilebilir.

b=P1-G-a

Ekonomik Deger

Bir dnceki baslik altinda b ile gosterilen, seleksiyon olgiitii her bir fenotipe ait kismi
damizlik degerlerinin kiimiilatif damizlik degeri tahmin etmek icin kullanilacak agirliklarini
“hesaplamak” i¢in ekonomik katsayilara ihtiya¢ vardir. Ekonomik katsayilarin bulunabilmesi
icin Hazel (1943) tarafindan gosterilen ekonomik degerlerin hesaplanmasi gerekir. ED, diger
ozellikler sabit kalmak kosulu ile seleksiyona konu bir 6zellikteki hayvan basina bir birim
artigin/yiikseligin ekonomik getirisini ifade etmektedir. Yani mevcut hayvan basma kar (Kp)
ile 6zellikteki bir birim artig/yiikselis sonrasi elde edilen hayvan basma kar (Kn+1) arasindaki
farktir.

ED; = K41 — Kin

Ozelliklerin ekonomik ““nemleri” bakimindan bir karsilastirma yapabilmek i¢in her
bir 6zellik i¢in oransal ekonomik agirlik (OEA), hayvan basma bir eklemeli genetik sapmaya
(0a) karsilik gelen ekonomik agirlik seklinde hesaplanir.

OEA; = ED; - a,;

Ekonomik Esitlikler

ED igletmenin hayvan bagina bir yillik kar1 (Ky) baz alinarak tahmin edilir. Bu nedenle
oncelikle gelir ve gidere iliskin ekonomik esitliklerin olusturulmasi gerekir. Asagida siit
keciciligi 6rneginde olusturulacak ilgili esitlikler verilmistir.

Kar = Gelirler - Giderler

Gelirler = Siit + Oglak + Ayiklanan Kegi + Ayiklanan Teke + Giibre

Gelir = (Satilan Siit Miktar: - Siit Birim Fiyati - YiI'*) + (Ke¢i Yasama Orani - Gebelik Orani -
Dogumdaki Oglak Sayisi - Siitten Kesim Oncesi Yasama Orani - Siitten Kesim
Sonras1 Yasama Orani - Satilan birim Oglak Canli Agirligi - Satilan Oglak Birim
Canli Agirlik Fiyati - Yil'*) + (Ayiklanan Kegi Orami - Ergin Ke¢i Canli Agirlig -
Ergin Kegi Canli Agirlik Birim Fiyati - Yil'*) + (Ayiklanan Teke Orani - Ergin Teke
Canli Agirhig1 - Ergin Teke Canli Agirlik Birim Fiyati - Yi['") + (Giibre - Yil'™)

Giderler = Besleme + Siirii Yenileme + Yonetim + Saghk + Iscilik + Sabit Masraflar

Besleme = (1 Bag Ke¢i/Teke/Oglak/Cepic - Yil'*) + (Birim Silaj Fiyati + Kuru Ot Fiyati +
Birim Kesif Yem Fiyati + Birim Yem Katkist Fiyati + Birim Su Fiyati)

Stirii Yenileme Maliyeti = (Siirii Yenileme Orami - Yil'") - (Dogumdaki Oglak Sayisi = Satilan
Birim Oglak Canli Agirligi - Oglak Canli Agirlik Birim Fiyati) + (Cepi¢ Besleme)

Yonetim = (1 Bas Kegi/Teke/Oglak/Cepi¢ - Yil'") - (Birim Su Fiyati + Birim Elektrik Fiyati +
Birim Akaryakit Fiyati)

Saglik = (1 Bas Kegi/Teke/Oglak/Cepic - Yll'l) - (Veteriner Hekim Hizmet Bedeli +As1 Bedeli
+ Antiparaziter Bedeli + Diger Ila¢ Bedeli)
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Iscilik = (1 Bas Keci/Teke/Oglak/Cepig - Yll'l) - (Iscilik Siiresi - Is¢i Saat Ucreti)
Sabit Masraflar - YiI* = Barinak Amortismam + Traktér Amortismam + Karma Makinesi
Amortismani + Sagim Makinesi Amortismant

Ekonomik esitliklere temel teskil edecek biyolojik parametrelerin belirlenmesinde
1islah programimin uygulanacagi iiretim sistemine 6zgii “ortalamalar”, seleksiyona konu olacak
ozelliklere iliskin ekonomik degerlerin tahminin isabeti agisindan olduk¢a Onemlidir. Bu
anlamda her bir iiretim sistemi baglaminda yeterli veri bulunmamasi 6nemli bir eksiklik
olarak karsimiza ¢ikmaktadir. Yine s6z konusu biyolojik parametrelere etkili c¢evre
faktorlerindeki degisim de biyolojik parametrelerde varyasyona neden olmaktadir. Dolayisiyla
s0z konusu varyasyonu da dikkate alabilecek modeller gelistirilebilirse 1slah programlarmin
daha etkili olabilecegi sdylenebilir.

Ote yandan gerek gelir kalemlerinin gerekse gider kalemlerinin birim fiyatlarmin
belirlenmesi de olduk¢a zordur. Bir kere s6z konusu 1slah programmin sonuglar1 “gelecek”
icin gecerlidir. Islah programmin uygulanmasia yeni baslandiginda sonuglari, tiirlere gore ve
iretim sistemlerine gore degismekle birlikte kiiclikbas hayvanlar i¢cin 10-15 yil sonra
goriilebilecektir (generasyon araligi yaklasik 7 yil; Kosgey ve ark., 2006). Bu anlamda,
ozellikle Tiirkiye gibi iilkelerde gozlenen tarimsal ekonomik kararsizlik nedeniyle yillar
arasinda birim fiyatlarindaki ekstrem oynamalar durumu daha da zorlagtirmaktadir (Ayag ve
ark., 2018).

Bu agidan uzun yillar ortalamalar1 ve yonelimlerinin dikkate alinmasi sapmalar1 biraz
daha diizeltebilecektir. Sekil 1°’de yillara gore Tiirkiye’de ortalama keci siitii fiyatlarinda
gbzlenen degisim ile beklenen degerler ve 10 yillik 6ngdrii verilmistir. Gozlenen kegi siitii
fiyatlar1 FAO istatistiklerinden derlenmis ve $ cinsinden verilen degerler yillara gore -$ kuru
iizerinden b ¢evrilmistir. Ongorii degerlerinin tahmininde asamali otoregresif yontem
kullanilmistir. Bu yontem yonelimden sapma durumlarinda yonelim regresyonunu otoregresif
bir modelle birlestirmektedir. Yani modele otoregresif parametreler yalnizca istatistiksel
olarak anlamli olduklarinda dahil edilirler. Ongérii degerlerine iliskin giiven araliklar:
(x = 0,05) hatalarmm normal dagilim gosterdigi varsayimma gore 9; + 1,96-0; esitligi
yardimi ile tahmin edilmistir. Burada o;, i’inci adimdaki tahmin (6ngorii) degerleri
dagiliminin standart hatasini ifade etmektedir.
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Sekil 1. Kegi siitii fiyatlarindaki gdzlenen ve beklenen degerlerin yonelimi (diizeltilmis R? =
0,97; r=0,99; gri alan 6ngori degerlerine iliskin gliven araliklarmi vermektedir, « = 0,05)
Figure 1. Trends of observed and expected goat milk prices (adjusted R =0,97; r = 0,99; the
gray area shows confidence intervals for forecast values, @ = 0,05)

Sekil 1°den goriilebilecegi gibi siit fiyatlarinda yillara gore bir yiikselme
beklenmektedir. Bu anlamda diger ekonomik parametrelere iliskin fiyatlarin da degisimi
dikkate almarak ozelliklere iliskin ekonomik degerlerin tahmininde 10 yil sonrasi ig¢in
ongoriilen fiyatlarin kullanilmas1 daha isabetli olacaktir.

Siit Kegisi Yetistiriciliinde Seleksiyona Konu Fenotipler ve Ekonomik Degerleri

Siit keciciliginde sliphesiz en Onemli fenotip siit miktar1 ile siit yag ve protein
miktarlaridir. Saglikli ve istenen zaman ve diizeyde bir siit liretiminin gergeklesebilmesi igin
donme orani, oglaklama arali§1 ve oglak verimi gibi iireme Ozellikleri de seleksiyona konu
olan dnemli fenotiplerdir. Bunlarin Gtesinde diger islevsel 6zellikler olan verimli 6miir, tip
ozellikleri, baz1 saglik 6zellikleri de 1slah programlarinda siklikla karsilagilan 6zelliklerdir.
Ote yandan seleksiyona konu olacak fenotipler iiretim sistemlerine gore farklilik
gostermektedirler. Ornegin; meraya dayali sistemlerde i¢ parazit enfestasyon yogunlugunu
belirlemek lizere digkida parazit yumurtas: sayist da bir fenotip olarak 1slah programina konu
olabilmektedir. Buna karsin meranin kullanilmadigi entansif sistemlerde bu 6zelligin
seleksiyon dlgiitii olarak kullanilmasi gerekmeyebilir.
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Siit kecisi liretim sistemleri i¢in ekonomik degerleri konu edinen az sayida literatiir
bulunmaktadir. Brezilya’da yapilan bir ¢alismada entansif ve yari entansif siit kegiligi i¢in
ekonomik degerler sirasiyla 1 kg siit tiretimi i¢in 0,12 Brezilya Reali (BRL) ve 0,10 BRL, 1
giin laktasyon siiresi i¢in 0,10 BRL ve 0,09 BRL, 1 giin ilk oglaklama yas1 i¢in 0,03 BRL ve
0,02 BRL, 1 giin oglaklama aralig1 i¢in 0,02 BRL ve 0,02 BRL, dogal logaritma 1 degeri igin
somatik hiicre sayisinda -1,86 BRL ve -1,73 BRL ve %]l siit kuru maddesi i¢in 0,07 BRL ve
0,06 BRL olarak verilmistir (Lopes ve ark., 2012).

Fuerst-Waltl ve ark. (2018), Avusturya kosullarinda Saanen kegilerini 6rnekleyerek 1
kg icin siit miktari, siit yag miktar1 ve siit protein miktarinin ekonomik degerlerini sirastyla
0,26 €, 7,35 € ve 9,42 € olarak tahmin etmislerdir. Yazarlar gebelik orani i¢cin ayn1 degeri
(%1) 4,03 €, 6lii dogum orani i¢in 0,49 €, biliylitme kayb1 (% oglak 6limleri) i¢cin 0,82 €,
verimli 6miirde 1 giin i¢in 0,05 € ve giinliik canli agirlik artisinda g i¢in 0,06 € bulmuslardir.

Dogrudan karsilagtirma yapmak miimkiin olmasa da Gunia ve ark. (2012), Guadeloupe
Adasinda et verim yonlii Creole kecilerinde canli agirlik, lireme ve i¢ parazit direncine
yonelik fenotipleri ¢alismislardir. Yazarlar ekonomik degerleri 11 aylik yasta canli agirlik i¢in
7,69 €/kg, teke alt1 doguran kegi orani i¢in 1,38 €/100, 11 aylik yasta karkas randimani igin
3,53 €/100, hematokrit degeri i¢in 0,0003 €/100 ve g diskida parazit yumurtasi sayisinin dogal
logaritmasi i¢in -18,85 € olarak saptamiglardir.

Ekonomik degerler bakimindan seleksiyona konu olabilecek fenotiplere iligkin
agirliklarin nasil degisebilecegini gormek agisindan siit koyunculugunda yapilmis ¢aligmalari
da irdelemekte yarar vardir. Bu anlamda siit iiretimi, kuzu besisi ve siirii yenileme i¢in toklu
yetistiren bir siit koyunu igletmesi simiile edilerek siit verim 6zellikleri i¢in tahmin edilen
ekonomik degerler koyun basina siit miktar1 i¢in 21,45 €, siit yag miktar1 i¢in 11,73 €, siit
protein miktar1 i¢in 16,87 € olarak verilmistir (Fuerst-Waltl ve Baumung, 2009).

Canakkale kosullarinda farkli iiretim sistemlerinde yetistirilen Kivircik, Sakiz,
Tahirova ve Karacabey Merinosu koyun irklarinda ekonomik degerlerin tahmini ve bu
degerleri karsilagtrmali olarak incelemek amaciyla yapilmis olan bir ¢alismada Koyun
basina siit miktar,, iki kuzulama arasi siire, Doguran koyun basma kuzu sayis1 ve Giinliik
canli agirlik artis1 gibi parametrelerde saglanacak genetik iyilesmenin ekonomik getirisinin
diger biyolojik parametrelerden daha yiiksek olacagi tespit edilmistir. Ayn1 ¢alismada wklar
arasi karsilastrmada Karacabey Merinosu irkinda saglanacak genetik ilerlemenin ekonomik
getirisinin daha yiiksek olacagi bildirilmistir (Karatas, 2019).

Sonu¢

Islah programlarinda seleksiyon indekslerinin olusturulabilmesi igin fenotiplere iliskin
ekonomik katsayilarin olusturulmas: gerekmektedir. Hayvan 1slahinda kullanilabilecek olan
fenotipler arasinda karsilagtirma yapmak ve seleksiyon indeksi olusturulurken bu 6zelliklerin
agirhigmi belirlemek icin ekonomik katsayilardan yararlanilmaktadir. Islah caligmalarinin
sonuclarinin gelecekte goriilecegi géz oniinde bulundurularak uygun istatistiksel yontemlerle
ekonomik parametrelerin gelecekteki durumlar1 tahmin edilerek 6zelliklere iligkin ekonomik
degerlerin belirlenmesinde bu dngoriilerden yararlanmak daha dogru olacaktir. Ozelde Kegi
1islaht icin ekonomik degerler belirlenirken ekonomik parametrelere yonelik 10 yi1l sonraki
ongoriilerin kullanilmasi daha isabetli sonuglar verecektir. Keci siitliniin gelecekte siit yag
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oran1 iizerinden de farkli fiyatlarla pazarlanmasinin olast oldugu da g6z Oniinde
bulundurulmali ve bu duruma yonelik simiilasyon ¢aligmalar1 yapilmalidir. Ke¢i 1slahina
yonelik ekonomik katsayilarin belirlenmesine dair literatiirde ¢alisma sayisi oldukga azdir.
Konuya iligkin ¢alismalarin artmasi 1slah programlarinin daha etkili planlanmasini
saglayacaktir.
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ARTICLE INFO ABSTRACT

Review The underlying perception of genomic selection (GS) is to use genome-wide
from DNA sequence (“SNP markers”) along with phenotypes from an
observed population to make prediction for the phenotypic outcomes of
untested individuals in crop and livestock breeding programs. GS was firstly
described by Meuwissen et al. (2001) in dairy cattle to identify genetically
superior animals at an early age. The aim was to capture specific genes across
the whole genome that are associated with desired traits. The major challenge
in using GS programs is to predict the effect of many SNP markers using
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phenotypic information from a few individuals (aka small n big p problem, or

Keywords p >> n). Many approaches including naive and scaled elastic net, ridge
Deep learning regression BLUP Bayesian approaches (BayesA, BayesB, BayesCn, BayesDm)
Complex traits LASSO, Support Vector Regression have been conducted to address the small
Genomic prediction n big p (aka, p >> n) problem. These methods all perform well for (p>>n) by

using linear approximation to set a functional relationship between genotypes
and phenotypes. However, these methods may not fully capture non-linear

effects which are possible to be crucial for complex traits. To deal with this
limitation, many methods including neural networks (NN) were recommended
to cover non-linearity for GS. Artificial NNs (ANNs) for GS was first
presented by Okut et al. (2011) who establish a fully connected regularized
hokut@kumc.edu multi-layer ANN (MLANN) comprising one hidden layer to predict the body
mass index (BMI) in mice using dense molecular markers. Since then, rather
complex ANNs approaches have been applied including deep learning (DL)
networks. The different DL algorithms have their own advantages to deal with
specific problems in complex trait GS. Four different major classes of DL
approaches such as fully connected deep learning artificial neural networks
(DL-MLANN), recurrent neural networks (RNN), convolutional neural
networks (CNN) and long-short term memory (LSTM) and some variation of
these network architectures will be summarized here.

* Corresponding Author

Kompleks Ozelliklerde Geneomik Seleksiyon i¢in Kullanilan Derin
Ogrenim Algoritmalari

MAKALE BILGIiSi 0z

Derleme Genomik seleksiyon (GS), bitki ve hayvan popiilasyonundan gozlenemiyen
fenotip ve DNA (SNP belirtigleri) bilgisi kullanilarak ileriye yonelik fenotipik

Gelis: 22.12.2021 degerlerinin tahmin edilmesi amaglanmaktadir. GS ilk olarak siit sigirciliginda

Kabul: 30.12.2021 erken yaslarda genetiksel olaraka {istiin bireylerin belirlenmesi amaglanmistir.

Meuwissen ve arkadaglari tarafindan 2001 yilinda yiiriitilen bu c¢alismada
biitlin genom igerisinde bazi onemli ozellikler ile iligkili genlerin ortaya
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koyulmasina calistlmistir. GS seleksiyon calismalarinda bazi zorluklar sz
konusudur. En 6nemli sorun, sadece ¢ok az miktardaki bireye ait fenotipik

Anahtar Kelimeler deger kullanilarak cok miktardaki SNP belirtecin etkisisni arastirmaktir.
Derin 6grenme Teknik anlamada bu soun kii¢iik n biiyiik p (p>>n) olarak isimlendirilir. Bu
Complex fenotipik 6zellikler sorunla bagedebilmek ic¢in ridge regresyon BLUP, LASSO, elastic net,
Genomic tahminleme Bayesian yaklagimlar1 (BayesA, BayesB, BayesCn, BayesDr), destek vektor

(support vector) regresyonu basta olmak {izere ¢ok sayida istatistiksel
yaklasim Onerilmistir. Bu yaklasimlar hepsi (p>>n) sorunu ideal
yaklagimlardir. Ancak bu yaklagimlar sézkonusu fenopit ile genomik seti
arasinda dogrusal bir ilski oldugunu, baska bir ifade ile fenotipin SNP
belirteslerinin  dogrusal bir fonksiyonu oldugu varsayilmaktadir. Bu
yaklagimlar fenotip ile genomik seti arasindaki dogrusal olmayan iliskiyi
yakalayamamaktadir. Dogrusal iliski ile birlikte interaksiyon, epistatis gibi

* Sorumlu Yazar
hokut@kumc.edu

dogrusal olmayan iliskilernin de modele dahil edilmesi kompleks fenotipik
ozellikler i¢in ayr1 bir 6nem tagiyabilir. GS amagli yaklagimlarda bu sorun ile
basedebilmek i¢in ilk olarak 2011 yilinda Okut ve arkadagslar tarafindan yapay
siir aglart kullanilmasi 6nerilmistir. Okut ve arkadaglari farelerde yogun
molekiiler bilgi kullanilarak viicut kitle indeksi (BMI) i¢in GS amagli ¢ok
katmali regularize edilmis tam baglantili yapay sinir aglar1 mimarisini
(MLANN) 0&nermiglerdir. Bu c¢aligmadan sonra derin 6grenme Ogrenim
algoritmast kullanan daha kompleks yaklagimlar GS amagli kullailmaya
baglanmistir. Cok miktarda degisik derin 6grenme algoritmalar1 bulunmakta
ve GS uygulamalari i¢in her birinkendine 6zgili avantajlar sunmaktadir. Bu
caligmada, tam baglantili derin 6grenme yapay sinir aglari (DL-MLANN),
evrisimli sinir aglar1 (CNN), tekrarlayan sinir aglar1 (RNN) ve uzun- kisa-
stireli bellek (LSTM) yapay sinir aglar1 olmak tizere dort farkli derin 6grenme
algoritmasinin tanimi yapilmastir.

Introduction

Genomic selection (GS) or genomic prediction (GP) is a technique for predicting
complex traits from observed genomic information such as SNPs, or whole genome sequence
(Pérez-Enciso and Zingaretti, 2019). The fundamental concept in GS is to use functional
genomic variation in DNA (genome-wide variation in“SNP markers”) together with
phenotypes from an observed population to make prediction for the phenotypic responses of
an untested (unobserved) population (Montesinos-Lopez, 2021). The first time GS was
described by Meuwissen et al. (2001) in dairy cattle to help breeders to identify genetically
superior animals. The aim was to capture specific genes across the whole genome that are
associated with favorite traits such as milk production, fertility, etc.

The rapid-growing commonly using the genomic selection since the last decade can be
attributed to the decreasing in genotyping expenses, producing large number of DNA
polymorphism (Wang et al., 2020). This, on the other hand, has created the problem a most
common problem “big p, small n, aka p>>n” when making prediction in complex phenotypes
using DNA polymorphisms (SNP markers). To address this problem, Meuwissen et al. (2001)
introduced three statistical approaches; i) ridge regression BLUP (rrBLUP) which uniformly
apply shrinkage on the SNP (marker) effects around zero, ii) BayesA which is a mixed model
that assumes each marker is a random effect, and iii) BayesB which a general extension of
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BayesA by setting a large proportion of SNP markers to be related with null effects. Both
BayesA and BayesB differentially apply shrink on the marker effects but BayesB also execute
the variable selection on the set of SNP markers. After Meuwissen et al. (2001) presented
their study, many alternative approaches have been suggested to be useful for GS. Some of
them are: Naive and Scaled Elastic Net, Least Absolute Angle and Selection Operator
(LASSO), Support Vector Regression (SVR) with a linear kernel, Bayesian LASSO (BL),
BayesCn, and BayesDn (Azodi et al., 2019). Although these methods reveal good productive
ability well when handling high dimensional data structure (i.e. p>>n). These methods all are
based on a linear approximation from genetic polymorphism to phenotypes, and therefore fail
to capture non-linearity of markers effects such as gene-gene interactions, epistasis and
dominance effects, which are probable play important role to explain some variability of
complex traits (Monir and Zhu, 2018; Azodi et al., 2019). To deal with p>>n problem and
linearity, many non-linear methods have been applied to GS of complex traits (Figure 1). No
single method performs best in all cases when efforts comparing the predictive ability of
linear and non-linear approaches for the GS of complex traits. The predictive ability of both
non-linear as well as linear algorithms depending on many issues including the number of
individuals in the training data set, the number of marker and type of marker, the contribution
of genetic to trait (heritability), effective population size, the genetic architecture and the
quantity of associated loci (Azodi et al., 2019).

After the improvements in computational resources, the use of ANN algorithms in the
field of GS started to gain momentum. As a member of ML methods, ANN is a computational
approach that mimics human brain the way works the nerve cells perform. Artificial neural
networks (ANNSs) use different learning algorithms that can adaptively and independently
adjust - or learn, in a sense - as they receive new input. This property of ANN makes them an
attractive and efficient instrument to perform the non-linear statistical approach for complex
traits (Anonymous, 2021). The first application of ANNs for GS was introduced by Okut et al.
(2011) using fully connected ANNSs to predict body mass index (BMI) in mice (i.e. an ANN
with one input, one hidden and one output layer (aka, three layers) that are feed forward and
interconnected. The first layer of proposed ANN by Okut et al. (2021) consists of input SNPs.
The inner layer is hidden and is formed by neurons which adjustable and adaptively change
the information received from the previous layer a series of transformations which in turn will
pass the output of hidden layer as input to the last layer (output layer). Since then, more
complex ANN architectures have been suggested for GS of the complex traits. In terms of
connecting neurons into a network, there are three common type of architectures in
conventional and DL; Feed-forward, convolutional and recurrent neural network. The term
““‘deep” in DL denotes to the number of layers through which the data is passed. Conventional
neural networks only comprise a couple (usually one to three) hidden layers, whereas DL
networks can have as many as a couple hundred layers. Each hidden layer in DL networks
consists multiple neurons with proposed architectures such as recurrent neural networks
(RNN), long-short term memory (LSTM), convolutional neural network (CNN) and feed
forward multilayer perceptron (MLP) has the potential for effectively using in GS
(Alkhudaydi et al., 2019; Sandhu et al., 2021).

The input layer of any DL architecture for GS includes DNA (SNP) material, whereas
the output layer consists of outcome variable of complex traits, with different number of
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hidden layers. Unlike conventional neural networks, the algorithms used by DL considers
many inner layers (hidden layers) between input and output during the training of network
which feed the input (i.e. SNPs information) into a more abstract illustration at each stacked
layer. Use of more than two or more hidden layers in DL can disclose non-linear associations
between input data and response variables and can execute extremely complex functions
(Maldonado et al., 2020). Here, in this paper, four different algorithms of DL for GS have
been reviewed to provide potential application them for GS. The review will be started to
introduce the DL Multilayer Layer Feed Forward Artificial Neural Network (DL-MLANN).
Then Convolutional Neural Network (CNN) will be discussed. After then the Recurrent
Neural Network (RNN) and Long-Short Term Memory (LSTM) neural networks will be
discussed, respectively.

Bayesian alphabet models

Regularized i
Elastic Net —> Linear
gBLUP —_—
Regularized
SVR inear BayesCn and BayesDn
e
Penalized
rrBLUP

_ BayesB Var. Selection
L ASSO Shrinkage

BayesA differentwk>

RKHS
SVRPoIinimiaI
SVR

RBF

RF with Bagging >

GBT

with bagging and Boosting

Non-Linear
Autoencoders (AE)

Figure 1. Some linear, non-linear and artificial neural networks (ANNS) algorithms applied in
GS. Ridge regression best linear unbiased predictor(rrBLUP); reproducing kernel Hilbert
spaces regression (RKHS); Bayesian ridge regression (BRR); support vector regression
(SVR); random forest (RF); gradient tree boosting (GBT); multilayer artificial neural network
(MLANN); deep learning multilayer artificial neural network (DL-MLANN); recurrent neural
network(RNN); long-short term memory (LSTM); convolutional neural network (CNN) and
generative adversarial network (GAN).

Sekil 1. GS'de uygulanan bazi dogrusal, dogrusal olmayan ve yapay sinir aglari (YSA)
algoritmalari. Ridge regresyonu en iyi dogrusal yansiz tahmin edici (rrBLUP); yenilenmis
kernel Hilbert regresyonunun (RKHS), Bayesian ridge regresyonu (BRR); destek vektor
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regresyonunu (SVR); rastgele orman (RF); gradyan agag¢ boosting (GBT); ¢ok katmanl
yvapay sinir agi (MLANN); derin dgrenme ¢ok katmanlt yapay sinir agi (DL-MLANN);
tekrarlayan sinir agi(RNN); uzun-kisa siireli bellek (LSTM), evrigimsel sinir agi (CNN) ve
tiretken ¢ekismeli ag (GAN).

Deep Learning Multilayer Feedforward Artificial Neural Networks (DL-MLANN)

The multilayer feedforward deep neural network is well-known and the most popular
used ANN paradigm in many real-world practices. The DL-MLANN is fully (densely)
connected and separated into layers. In the left-most layer, there are input (independent)
variables. Then input layer is followed by two or more hidden layers, which each of hidden
layer consists certain number of number of neurons S neurons), and there is a bias specific to
each neuron. The number of neurons in each hidden layer i can be different or the same.
These neurons are connected only to neurons of the next layer (layer i + 1), and all the
connection edges have different weights (i.e., W®, W@, ... W®). This implies that there are
no interconnections between neurons within the same layer, and that there are also no
connections that convey data back from a higher layer to a lower layer connection (Figure. 2).
Figure 2 shows a Deep-Multi-Layer Perceptron (DL-MLANN) diagram with multiple hidden
layers (here, five hidden layers) and an assembly of SNPs as input and demonstrates a basic
"neuron™ with n inputs. One neuron is the output of applying a nonlinear activation function
of (Xi, Wi, and biases b. Each neuron in the hidden layer performs a weighted summation of
the inputs prior to activation which is then passed to a nonlinear activation function. The DL-
MLANN is the most straightforward network to train. Like many nonparametric and
parametric approaches such as smoothing splines (general additive model, thin-plate
regression) and certain kernel regressions, DL-MLANN can also introduce overfitting (in
essence with highly dimensional data structure, such as microarray data, genome wide
association, GWAS, etc.) and consequential predictions can be outside the range of the
training data set. The regularization approach (aka shrinkage) in MLANN allows bias of
parameter approximates towards what are considered to be probable. In applications, the most
common techniques of regularization in ANN are the early stopping methods and the
Bayesian regularization (BR) (Okut, 2016).
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Figure 2. A 6-layer feedforward deep-multi-layer perceptron (DL-MLANN) neural network
consist one input layer (most left), five hidden layers between input (most left with SNPs) and
output layer (most right). The first, second, third, fourth and fifth hidden layer has three, two,
four, four and six neurons, respectively. The output layer that corresponds to the phenotypes
that needed to be predicted from the network architecture.

Sekil 2. A 6-katmanli ileri beslemeli derin ¢ok katmanl algilayict (DL-MLANN) bir giris
katmanindan olusan sinir agi (en solda), girisler arasinda bes hidden katmani (en solda
SNP'ler) ve ¢ikis katmani (en sagda). Birinci, ikinci, ticiincii, dordiincii ve besinci gizli katman
swrasiyla iig, iki, dort, dort ve alti norona sahiptir. Ag mimarisinden tahmin edilmesi gereken
fenotiplere karsilik gelen ¢ikti katmani.

Convolutional Neural Network

In mathematics, a convolution is expressed as fundamental transform between two
functions, where one of the functions has to be a kernel. Instead of using a full matrix
multiplication, CNN uses convolution in the hidden layers. CNN mainly are based on the feed
forward MLANN architecture. Layers in a CNN is a assemble of connected and adaptively
adjustable neurons which able to transmit a signal from a neuron to another. The underlaying
idea of this deep learning neural network model is to immensely compute and assemble
feature maps inferring non-linear relationships between the input (SNP markers) signals and
the targeted phenotype or output (Koumakis, 2020). CNN is one of the most popular for
feature extraction among others, for feature selection, dimensional reduction and for
classification of image portrays such as DNA motif. Full explanation for CNN is presented in
Figure 3.
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Figure 3. Steps of CNN for DNA motif in genomics. CNNs are collected of multiple layers of
artificial neurons.

Sekil 3. Genomikte DNA motifi icin CNN'nin adimlari. Coklu yapay noron katmanlarindan
elde edilen toplam CNN'ler

o o
[
o
o
lI\J||—‘-O|)L|O.I\J|I—\‘

In Figure 3, A) raw data after encoding of SNPs and then feeding not network and
input matrix, B) filters are randomly initialized to each training DNA motifs at different
resolutions, and the output of each convolved image is passed as the input to the following
layer, C) encoded SNPs are convoluted on the source of initialized filters. Each filter is then
multiplied by the corresponding input data through the sliding window, and sum is calculated
and stored. Different stride is used for filter. Stride is number of pixels or the distance that the
filter transfers over the SNP (input) matrix. Whereas stride values of two or greater is not very
common, larger stride produces a smaller output. The filters in CNN are adaptively tunable
parameters, commonly called network weight or network parameters, which are adapted in
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the training progression. The sharing filters is one of the fundamental concepts of CNN to
decrease the number of connections between each layer and thus reduce the risk of overfitting,
D) the result from convolution layer is approximated (mapped) nonlinear technique using
activation function in CNN so-called Rectified linear unit (ReLU). The ReLU nonlinear
function allows for faster and more operative training by mapping negative values to zero and
retaining positively resulted values, E) based on the feature map attained by convolution
process, the pooling operation is conducted to further filter the feature map. Pooling simplifies
the output by accomplishment nonlinear down sampling, reducing the effective number of
parameters that the network requires to learn adaptively. The average pooling and max
pooling are the two main pooling operations in CNN. The pooling operation in key step to
decrease the curse dimensionality of the data information, the effective number of parameters
needed to be estimate and the likelihood of overfitting. Multiple layers contained of
convolution and pooling operations are stacked with each layer representing the data in
slightly more abstract form than the previous layer. After many (about 20 or more)
convolutional and pooling layers, the matrix created by pooling is flattened into vector and is
fed it into a fully connected layer like a neural network. This last stage of CNN is a fully
connected layer and is added as the output layer. In CNN architectures, fully connected layers
can vary from one to multiple. Fully connected layers of CNN receive an input vector
containing the flattened pixels of the DNA motif, which have been filtered, corrected and
reduced by convolution and pooling layers. The softmax function is applied at the end CNN
to the outputs of the fully (densely) connected layers. The steps from B to F are repeated all
the input samples until the error stops declining. The error (distance) calculated between
predicted and observed. To reduce the prediction error, well-known back propagation
algorithm is conducted to compute the error gradient of all network weights. In particular,
stochastic gradient descent (SGD) is frequently applied to update all filters to obtain a
possible smallest the output error (Figure and explanation of figure partially adopted from Liu
et al. (2020).

Deep Learning Recurrent Neural Network (RNN)

The feedforward MLANN can be extended for and effective and scalable neural
network paradigm for several types of learning circumstances associated with serial
(sequential) data. for use in sequential data or time sequences data. RNNs address time
sequences data by leading multiple time steps that unfolds the network, adds new layers, and
regauge the prediction error. These all processes end up in a very deep network. First, the
connections between neurons in the hidden layer(s) form a directed or undirected graph along
a time-based sequence allowing information to persevere. Through such a mechanism the
recurrent neural networks memory is generated. An RNN architecture receives information
from multiple preceding layers of the network (hidden state). Acquired information from the
networks incorporate loops into the hidden layer. Loops in the network let information to
stream multi-directionally so that the hidden state notifies the past information held along a
temporal sequence. Therefore, the network types such as RNNs have an infinite dynamic
response to sequential data. Figure 4A) depicts the structure of hidden layer for a RNN and
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reveals the nonlinear activation function of the previous layers and the current input (p). In
RNN, the hyperbolic tangent function is applied to generate the hidden state. The model has
memory since the bias term in RNN hidden state is based on the “past”. Consequently, the
outputs from the preceding step are introduced as input to the current step. Therefore, an RNN
has multiple copies with internal state of the same network, each passing a message to a
successor (Figure 4B). Thus, the output value of the last time point is conveyed back to the
neural network, so that the parameter estimation (weight calculation) of each time point is
linked to the content of the previous time point.

E.()) =Ey.. ) = -logf?)

Oy _ v OE4 03, 0hy Ohy 3hy Oy Bho

X sy Forvand ps =3
° aw ~ “ta3,an, oh, oh, dh, Ay IW

e Bacivard pass

Largest Siagular valwe>1: Exploding gradients
Lesgest Siagular vahie<l: Vanishing gradients

he = mnhW( Ptl)

hy
Jp=softmax(hy)

Figure 4. A typical RNN that has a hyperbolic tangent activation function
Sekil 4. Hiperbolik tanjant aktivasyon fonksiyonuna sahip tipik bir RNN

e(X) 4e—()
generate the internal hidden state (memory). Because of the internal hidden state in RNNs
have a “memory” that information has been calculated so far is captured. The information in

() _e=(®
A typical RNN that has a hyperbolic tangent activation function h, = (e ) )

hidden state transmitted further to a second activation function y = ( to generate the

1
m)
predicted (output) values. In RNNs, the network weight (W) calculation of each time step of
the network model is associated to the content of the earlier time point. We can process a
sequence of vectors of inputs (p) by applying a recurrence formula at every time step (A). An
unfurled RNN with a hidden state transmits relevant information from one input item in the
series to others (B) and able to use the networks internal state to implement variable length
order of inputs. The blue and red arrows in the figure are indicating the forward and the
backward pass of the network, respectively. With backward pass, we sum up the contributions
of each time step to the gradient. In other words, as 11" is used in every step up to the output,
we need to backpropagate gradients from t = 4 through the network all the way tot = 0
(Adopted from Okut (2021)).

As in feedforward MLANNS, RNNs have two steps. These are a forward stage and a
backward stage. Each works collectively throughout the training of the network. However,
assemblies and calculation patterns differ. The forward stage typically has five steps: i)
Summation step which combines two different source of information before nonlinear
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activation function will be take place, ii) Applying hyperbolic tangent activation function to
the summed of the two parameterized vectors (W®p, + h,_ ;W™ + bMWY to force the
output values between -1 and 1, iii) The network input to the output unit at time t with
element-wise multiplication of output weights and with updated (current) hidden
state (h,W ©?) iv). The calculation of the output of the network at time t and then applying of
the activation function and v) Calculation of the error (loss function), E;(y;, ¥:) = —y:logy;)
at each time step to start the “backwarpass”. After the forward stage (pass) of RNN, the
calculated error (aka cost function) at each time step is injected backwards into the network to
update the network weights at each iteration. The idea of RNN unfolding in Figure 4B takes
place the bigger part in the way RNNs are implemented for the backward pass. Like
conventional backpropagation in feed forward MLP, the backward pass consists of a repeated
application of the chain rule. Hence, the backpropagation algorithm used for an RNN
architecture to update the network parameters is called backpropagation through time (BPTT).
In BPTT, the RNN network is unfolded in time to construct a feed forward MLP neural
network. Then, the generalized delta rule is used to adaptively update the network parameters
called weights W®, W™ and W and biases b™ and b®) (Okut, 2021). Because the network
parameters in a RNN are used in every step up to the output, we need to backpropagate
gradients from last time step (t=t) through the network all the way to t=0. The Jacobians,

(aihj ) demonstrates the eigen decomposition given by W9 diag(f'(h;—,)), where the
j—1

eigenvalues and eigenvectors are generated. Here the W®T is the transpose of the network
parameters matrix (Okut, 2021). Subsequently, if the eigenvalue is greater or smaller than 1,
the RNN suffers from vanishing or exploding gradient problems (see Figure 4).

Long Short-Term Memory (LSTM)

As expressed earlier, the output from RNNs is dependent on its aforementioned state
or previous several (say N) time steps circumstances. If so, a typical RNN face difficulty in
learning and sustaining long-range dependencies. Consider the unfolding RNN given in
Figure 4B. Here, each time step of unfolded RNN requires a new copy of the network. With
large RNNSs, a couple thousands, even a couple millions of weights are needed to be updated

: : oh; _— N
using the chain rule (6h L), For example, as shown in Figure 4B, the derivative of four steps
j—1
Ohs _ Ohs Ohs Ohz Oy

of RNN is 3y = 3hg 3h, 3 Dy’ Imaging an unrolling the RNN a couple hundred times, in

which every activation of the neurons within the network are replicated thousands of times.
This signifying that, in particular for larger artificial neural networks millions of weights are
needed. As Jacobian matrix will play a role to update the weights of network, the values for of
the Jacobian matrix will vary between -1, 1 if tanh activation function is applied to the hidden
neuron, f(a,(t)) = h, = tanh (WPh, + b®?). Then zero or around zero value will be
expected for the derivatives of tanh (or sigmoid) activation function. Zero gradients drive
other gradients in previous layers towards 0. Therefore, with small values in the Jacobian
matrix and multiple matrix multiplications (t-j, in particular) the gradient values will be
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shrunk exponentially fast, ultimately vanishing entirely after a couple time steps. As a result,
the RNN ends up not learning long-range dependencies. As in RNNs, the vanishing gradients
problem will be an important issue for the deep feedforward MLANN when multiple hidden
layers (multiple neurons within each) are placed between input and output layers. The long
short-term memory recurrent networks (LSTMSs) are a special type of RNN that can deal with
the vanishing gradient problem and can learn long-term dependencies. LSTM presents a
memory unit and a gate mechanism for able to capture of the long dependencies in a
sequence. The term “long short-term memory” in LSTM originates from the following
insight. Simple RNN networks have long-term memory in the form of weights. The weights
change adaptively throughout the training of the network, encoding general knowledge about
the training data set. They also have short-term memory in the form of ephemeral activations,
which flows from each node to successive nodes (Colah, 2021; Okut, 2021).

The network architecture for an LSTM block presented in Figure 5 reveals that the
LSTM network extends RNN’s memory and can selectively remember or forget information
by structures called cell states and three gates. Therefore, in addition to a hidden state
(memory) in RNN, an LSTM block typically has four additional layers. These are termed a
cell state (Ci), an input gate (i), an output gate (O:), and a forget gate (f;). Each layer
interrelates with another one in a very special way to generate information from the training
data.

/iy = Input gate \ /Sigmoidy

€, = Cell candidate | _ { tanh ]w({_hf_l_))
P:

Cell State/Long Term

memery /

g Fr = o (W by + B
C,=fOC,_; +iOC ! )

h, = fOtanh (c.) A
A= ftOC_, C=A4+B ke
Cyq G
> X > >
A
£ B =1i,0¢ hy = 0,@tanh(C,)
X o
C,
fe= e WP, ) 4 B i ‘ ‘ ‘ ¥ x
J\—L-Pt)

—— o)
WO = oWOpn ) t5")  E =tnb(w g a_ype) T )
w ()
(e)
fix . I i | )/V \ hi ’
; h, =0,Otanh(C,)

Forget Gate (f,) Input-Update gate (i, —C;) Output gate (c,- hy)

Pe

Hidden State/Short
Term memory

Figure 5. lllustration of LSTM block structure.
Sekil 5. LSTM blok yapisinin gosterimi.

[lustration of LSTM block structure. Here ‘‘®” symbolizes the eclement-wise
multiplication. The Ci1, Ct, ht and h are previous cell state, current cell state, current hidden
state and previous hidden state, respectively. The fi; it; ot are the values from forget, input and
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output gates, respectively. The C,is the candidate value for the cell state, W®, W® w© w)
are weight matrices consist of forget gate, input gate, cell state and output gate weights, and
b®, b®, b©, and b® are bias vectors associated with them.

The cell state is the crucial to LSTMs and characterizes the memory of LSTM
networks. The process for the cell state is very much like to a conveyor belt or production
chain. The information about the parameters runs straight forward the entire chain, with only
certain linear interactions, such as multiplication and addition. The state of information
depends on these interactions. If there are no interactions, the information will run along
without changes. The Forget Gate (ft) in LSTM decides which information that should be
thrown away or kept from the cell state. A sigmoid activation function takes place in forget
this activation function, by nature, outputs values between 0 and 1 coming from the weighted
input (Ws py), previous hidden state (ht1), and a bias (bs). The equation of forget gates in

- - = 03] Ny = L
Figure 5 can be rewritten as f, = s(WY’(p,, hy_1) + bY”) WD e

Here, o

indicates the sigmoid activation function, () and b are the weight matrix and bias vector,
which will be learned from the input training data.

The Input Gate (it) in LSTM networks controls what new information will be added to
the cell state from the current input. This gate also undertakes the role to keep the memory
contents from perturbation by irrelevant input. The input-update gate decides what new
information should be kept in the cell state, which has two parts: a sigmoid layer and a
hyperbolic tangent layer. The sigmoid layer is called the “input gate layer” because it decides
which values should be updated. The tanh layer is a vector of new candidate values C, that
could be added to the cell state. The input state and cell candidate are combined to create and
update the cell state. The linear combination of the input gate and forget gate are used for
updating the previous cell state (Ct.1) into current cell state (Ct). Here the input gate (i)
governs how much new data should be taken into account via the candidate (C,), while the
forget gate (fi)) reports how much of the old memory cell content (Ct.1) should be retained
(Ce = f:OCe_q +i:OC,).

The Output Gate (ot) regulates the type information to be revealed from the updated
cell state (C:) to the output in a single time step. That is the output gate controls what the
value of the next hidden state should be in each time step. As shown in Figure 5, the hidden
state contains information on previous inputs. The calculated value of the hidden state for the
given time step is conducted for the prediction (y; = softmax(.)). Here, softmax is a
nonlinear activation function (sigmoid or hyperbolic tangent). The final outcomes of the
output gate is an adaptively updated of the hidden state, and this is used for the prediction at
time step t. Therefore, the output gate does the assessment regarding what portions of the cell
state (Cy) is offered in the hidden state (h). The new cell and new hidden states are then
transmitted to the next time step. The information up to her summarized the forward pass of
LSTM. The forward pass can be summarized into 7 step and given below.

1. Forget gate: Controls what information to throw away and decides how much from

the part should be remember. /, = a(W D (p,, he_;) + b))
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2. Input-Update Gate: Controls information to add cell state from current input and
decides how much should be added to the cell state 1, = o(W®(p,, he_;) + b®)
,C: = tanh WO (p,, h_y) + b©)

3. Output gate: Determines the part of the current cell state makes it to the output o, =

a(W© (he_q,p) + ().

Current cell state: C, = f,®OC,_; + i, OC,

Current hidden state: h; = o,Otanh(C;) = hy = LSTM((p;, he—1)

LSTM block prediction: y, = a(W®h, + b))

Calculate the LSTM block error for the time step:E; (v, ¥:) = —y:logP;)

No gk

The forward pass of RNN and LSTM s illustrated in Figure 6. As in the RNN
networks, an LSTM network generates an output (¥,) at each time step that is used to train
the network via gradient descent. During the backward pass, the network parameters are
updated at each epoch (iteration). As in RNN, the total error is calculated by the summation of
error from all time steps. Details for the backward pass of RNN and LSTM can be found in
Okut (2021).
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Figure 6. An LSTM unit from 3-time steps with input data (Phenotypic and SNPs).
Sekil 6. Veri girisli 3 zaman agamali bir LSTM birimi (Fenotipik ve SNP'ler)

A) LSTM network takes inputs from to the current time step to update the hidden state and
(LSTM ((p¢, ht—1)) with relevant information. The “X” in the circles denote point-wise

operators, o and tanh are sigmoid (ﬁ) (generates a value between 0 and 1) and
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e(x) —e _(x)

e e—(x)

hyperbolic tangent, ( ) (generates a value between -1 and 1), respectively. B) An

e(x) —e _(x)
e(x)+e‘(x))

RNN network with 3- time steps. It has only a tangent (

Conclusion

Deep learning algorithms can perform complex processes efficiently, while ML
algorithms cannot. A deep learning neural network contains a wide variety of algorithms that
depend on numerous hyperparameters. Despite potential advantages of deep learning
networks, they introduce some difficulties in its implementation. One of the main difficulties
is that the deep learning algorithms is predisposed to to overfitting. Moreover, deep learning
algorithms need very large datasets for the training part. Therefore, these may not be available
in all genomic prediction settings. Another limitation of the deep learning algorithms is the
interpretability of their results. CNNSs in particular, appear as the most promising predictive
tool for genomic selection. This could be due in part to the fact that convolutional filters may
capture some functional sequence motifs.
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Hayvan Bilimi ve Uriinleri Dergisi, yilda 2 kez yaymlanmaktadir (ISSN: 2667-4580). Derginin kisa
ad1 JASP'dir. Dergi kapsam olarak, hayvan bilimi ve tiretiminin tiim asamalarini igerir.

Hayvan Bilimi ve Uriinleri Dergisi, agik erisimli uluslararasi bir dergidir. Her kullanic1 veya kurum
ticretsiz olarak tiim yayinlara ulasabilir. Yayinc1 veya yazardan izin almadan kullanicilar, makalelerin
tam metinlerini okuyabilir, indirebilir, kopyalayabilir, yazdirabilir, baglant1 verebilir ve diger yasal
amaglarla kullanabilir.

Makale tiirleri

Dergimizde, orijinal tam metin arastirma makaleleri, kisa arastirma makaleleri, bilimsel raporlar,
vaka raporlari, teknik notlar, editére mektuplar, derlemeler ve gerektiginde arastirma ve konferans
kitaplar1 yayinlanir.

Orijinal (tam metin) arastirma makaleleri, bilimsel ¢alismalara, gézlemlere ve deneylere dayanan
ozgiin bilimsel makalelerdir. Makale, baslik, 6zet ve anahtar kelimeler, giris, materyal ve yontem,
bulgular, tartigma ve kaynaklar kismindan olusur. Makale 20 sayfay1 gegmemelidir. Ozet, 300 + 50
kelime igermelidir.

Kisa aragtirma makaleleri, 6 sayfadan az olan arastirma makalelerdir. Makale, 6zgiin olmal1, baslik,
Ozet ve anahtar kelimeler, giris, materyal ve yontem, bulgular, tartisma ve kaynaklar kisimlarini
icermeli, ancak 6zet kismi1 150 kelimeyi gegmemelidir.

Bilimsel raporlar, orijinal arastirma bulgularinin kisa 6zetidir. Rapor, tam metin orijinal arastirma
makalesi formatinda hazirlanmalidir. Bilimsel raporlarin uzunlugu, toplamda 6 sayfadan fazla
olmamalidir.

Vaka raporlari, hayvan bilimi ve {irinleri hakkinda sahada, uygulama ve laboratuvar ¢alismalarinda
karsilagilan giincel bulgularmn bildirimleridir. Vaka raporunun basligi ve 6zeti tam metin arastirma
makalesi formatinda yazilmali, geri kalan bolimleri, giris, vaka tarihgesi, tartisma ve kaynaklar
kisimlari takip etmelidir. VVaka raporlarinin uzunlugu, en fazla 6 sayfa ile sinirlandirilmastir.

Teknik notlar, hayvan bilimi ve {retimi ile ilgili yontemlerin ve teknik bilgilerin yer aldigi
makalelerdir. Teknik notun, basligi ve 6zeti, tam metin orijinal makaleler gibi yazilmali1 ve geriye
kalan boliimler girig, metin (uygun basliklar ile birlikte), sonu¢ ve kaynaklar kisimlarini takip
etmelidir. Teknik notlarin uzunlugu toplamda 6 sayfadan fazla olmamalidir.

Editore mektuplar, bilimsel veya pratik yarar1 olan bir konuyu veya vakayi dikkat ¢eken yazilardir.
Mektuplar, 2 sayfadan fazla olmamalidir.

Derlemeler, belirli bir konu ile ilgili literatiir arastirmasina dayanir. Derlemenin baslig1 ve 6zeti, tam
metin orijinal makale formatinda hazirlanmali ve kalan boliimleri giris, metin (uygun basliklar ile



birlikte), sonug ve kaynaklar kisimlariin takip etmesi gerekir. Derlemenin uzunlugu, toplamda 16
sayfadan fazla olmamalidir. Davetli derlemelerin yayinlanmasi dnceliklidir.

Makale hazirlama

MAKALE YUKLEME DOSYALARI ICIN SABLONLAR

1. Tam Makale olarak; Makalenin yazar isimli versiyonu,

2. Ek dosyalar kismina ise; Makalenin yazar isimsiz versiyonu,

3. Baglik Sayfasi kismina Makale basligi ile tiim yazarlarin bilgilerinin oldugu sayfa,
4. Telif Haklar1 Devir Sozlesmesi Formu

5. Benzerlik Raporunu (en fazla % 24)

Hayvan Bilimi ve Uriinleri Dergisi’nde (Journal of Animal Science and Products (JASP)) yer
alacak makaleler, asagidaki kurallara gore yazilmah ve on line olarak yiiklenmelidir.

1. Dergimiz, Tiirk¢e ve Ingilizce makaleleri kabul etmektedir. Makale yazim dili Tiirkge ise dzet
kismiin, sekil ve tablo isimlerinin Ingilizcelerinin de verilmesi gerekmektedir. Benzer sekilde
ingilizce makalelerin de Tiirk¢e Ozetleri yazilmalidir. Ayrica, tablo ve sekil agiklamalarinin da
Tiirkgeleri yazilmalidir.

2. Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir. Benzerlik analiz raporunun
sistemine yazar tarafindan yiiklenmesi gerekmektedir. Kaynaklar, Makale Basligi, Tablo ve Sekil
isimleri hari¢ tutulmalidir. Diger bilimsel yayinlara benzerlik oraninin %24’ gegmemesi gerekir.
Bununla beraber editor, gerektiginde yazarlardan etik kurul belgesi isteme hakkini sakli tutar.

3. Eserler, Editorler Kuruluna Word programiyla, A4 botundaki kagida makale metni Times New
Roman tipi harflerle (12 punto) ve 1,15 aralikli yazilmali ve 20 sayfay1 gegmemelidir. Sayfanin
saginda, solunda, altinda ve tstiinde 2,5’er cm bosluk birakilmalidir.

4. Makale igerisinde kaynak kullanim sekli APA’ya gore yapilmalidir.

5. Tiim makalelerde SI (Systeme International d’Units) 6l¢tim birimleri kullanilmalidir. Kisaltma ve
semboller metin igerisinde ilk kez kullanildiginda agiklanmalidir. Kisaltmalar makalenin basliginda
kullanilmamalidir.

6. Formiiller ve denklemler numaralandirilmali ve formiil numaras: formiil’iin yanina saga dayali
olarak parantez i¢cinde gosterilmelidir.

7. Kabul edilen ve yayimlanan makaleler i¢in yazarlara herhangi bir ticret 6denmez.

8. Yayimlanmak iizere kabul edilen makalelerin her tiirlii yayin hakki dergiyi yayimlayan kuruma
aittir. Makalelerdeki diisiince ve oneriler tiimiiyle yazarlarin sorumlulugundadir.

9. Yazarlar, online olarak makale basvurusu yaparlar. Online basvuru sisteminden yapilan basvuru
sirasinda yazarlar toplam 5 dosya



Bunlar;

1. Tam Makale olarak; Makalenin yazar isimli versiyonu,

2. Ek dosyalar kismina ise; Makalenin yazar isimsiz versiyonu,

3. Baslik Sayfasi kismina Makale basligi ile tiim yazarlarin bilgilerinin oldugu sayfay1,

4. Telif Hakklar1 Formu ve

5. Benzerlik Raporunu (en fazla % 24) sunmalidir. Yanlis ve eksik yapilan basvurular
degerlendirilmeye alinmaz.

10. Makalede yer alan tiim yazarlar, yayin haklarin1 Hayvan Bilimi ve Uriinleri Dergisi’ne (Journal
of Animal Science and Products (JASP)) verdiklerine dair Telif Haklar1 Formunu (
https://dergipark.org.tr/tr/journal/3237/file/3291/download adresinden indirilebilir )
imzalamalidirlar. Makalede yer alan tim sekil ve tablolar makale igerisinde ilgili yerlerinde
sunulmalidir.

11. Dergimize makalelerinizi, https://dergipark.org.tr/tr/pub/jasp/page/8770 adresindeki adimlari
takip ederek yiikleyebilirsiniz.

Makalenin Kisimlarma iliskin Kurallar
Makale bashg (Article title)

Calismanin Tiirkge Bashigi Her Kelimenin i1k Harfi Biiyiik (Baglaglar Harig) ve “Times New Roman”
Fontunda 14 Punto Olacak SekildeYazilmalidir.

Yazar Isimleri (Author Names)
“Times New Roman” Fontunda 12 Punto Olacak Sekilde Yazilmalhdir.
Yazar Bilgileri (Author Information)

“Times New Roman” Fontunda 10 Punto Olacak Sekilde Yazilmaldir.

Ozet (Abstract)

“Times New Roman” Fontunda 10 Punto Olacak Sekilde Yazilmalidir.Bu kisimda ¢alismanin amaci,
kullanilan materyal(ler) ve yontem(ler), 6nemli bulgular ve varilan sonug(lar) acik ve 6z olarak
belirtilmelidir. Metin, Tiirkge yazim kurallarina uygun olarak “Times New Roman” fontunda 10
punto, tek satir aralikli ve bir paragrafta yazilmalidir. Liitfen yazim alan1 sinirlarini sag-sol yonlerde
degistirmeyiniz. Bu kisimda eklenecek metin en fazla (300) kelime olmali ve kapak sayfasi bir sayfay1
asmayacak sekilde diizenlenmelidir. Eger calismamz Ingilizce olarak sunmak istiyorsaniz; ilk
bashgi, dzeti ve anahtar kelimeleri ingilizce olarak bu kisimda; Tiirkce bashk, 6zet ve anahtar
kelimeleri ise asagidaki kisimda veriniz. Yazar isimleri ve adresleri ile tarih bilgilerini igeren
kisimlarda degisiklik yapmayimiz. Calismaniz yaymlandiginda cilt, sayi1, sayfa numarasi ve tarih
bilgileri tarafimizca giincellenecektir. Bu kisimlarda degisiklik yapmayiniz.


https://dergipark.org.tr/tr/pub/jasp/page/8770

Anahtar Kelimeler (Keywords)

“Times New Roman” Fontunda 10 Punto Olacak Sekilde Yazilmalidir. Calismanizi en iyi sekilde
tanimlayacak 4-6 anahtar kelime alt alta olacak sekilde eklenmelidir.

Giris (Introduction)

Okuyucuyu konuya hazirlayici nitelikli bilgileri icermelidir. Metin iginde paragraftan 6nce ve sonra
bosluk eklenmemis oldugunu “Satir ve Paragraf Aralig1” diizenleyicisi ile “Satir Aralig1 Se¢enekleri”
béliimiinden “Aralik” kisminda “Once” ve “Sonra” degetlerinin sifir (0) oldugunu gérerek kontrol
ediniz. “Giris” baslig1 ile metin arasinda bir bosluk ekleyiniz ve bu baslik altindaki metin igerisindeki

her paragraf basinda bir tab (1.25 cm) bosluk birakarak metni ekleyiniz.

Materyal ve Yontem (“Materials and Methods™)
Bu kisimda, In vivo calismalar i¢in calismanin etik kurul onay belgesinin say1 ve tarihi verilmelidir.

Materyalde iizerinde c¢alisilan malzemeler, objeler, ¢alisma alani, zaman ve sinirhiliklardan
bahsedilmelidir. Materyal ile ilgili tablo, sekil vb. bilgiler bu boliimde yer almalidir.

Yontem ise arastirmanin amacina ulagsmasinda kullanilan teknik ya da tekniklerdir. Kullanilan
yontem(ler) yeni ise agik ve anlasilir bir sekilde ayrintili olarak verilmelidir. Eger kullanilan yontem
bilinen bir yontem ise, sadece kaynak gosterilerek adinin verilmesi yeterlidir.

Materyal ve yontem alt bashg (istege bagh) (Subtitle (optional)

Bu boliimiinde alt baslik altinda bilgi verilmesi durumunda alt baslik, “Times New Roman” fontunda,
12 punto, kalin ve italik olarak yazilmalidir. Alt baghigin ilk kelimesinin ilk harfi biiyiik, geri kalan
kismu kiigtik harflerle yazilmalidir. Alt basliklardan sonra bosluk birakilmamalidir.

Calisma metni icerisinde denklem yer alacak ise bunlar kenarliklar gizlenmis tek satirlik bir tablo
icerisinde iki hiicre ile verilmelidir. Sol hiicreye denklem eklenmeli ve bu hiicre ortali olmalidir. Sag
hiicrede ise denklem numarasi yer almali ve bu hiicre sadece denklem numarasinin sigacagi
biiyiikliikte, saga dayali olmalidir. Denklem ifadelerinden 6nceki ve sonraki paragraflar arasinda birer
satir bosluk olmalidir.

Bulgular (Results)

Bu kisimda elde edilen bulgulari igermeli, sekil ve tablolarda da desteklenmelidir. Bulgular kisminda
kaynak gosterilmemelidir.

Tablo disinda kalan fotograf, resim ¢izim ve grafiklerin hepsi “Sekil” olarak verilmelidir. Resim,
sekil ve grafikler net ve ofset baski teknigine uygun olmalidir. Her tablo ve sekle metin iginde atif
yapilmali, sekil ve tablolar yazim alani i¢inde olmalidir. Tiim tablo ve sekiller makale boyunca sirayla
numaralandirtimalidir (Tablo 1, Sekil 1 gibi). Tablo ve sekil basliklar1 ve agiklamalar1 kisa ve 6z



olmalidir. Tiirkce sunulan makalelerdeki Tablo ve Sekil basliklarinin Ingilizceleri de italik olarak
Tiirkge basliklar1 altinda verilmelidir.

Numaralandirma ve agiklama kisimlarinda metin “Times New Roman” formatinda 12 punto olarak
yazilmali ve gorsel ile agiklama satir1 arasinda bosluk olmamalidir. Gorsel ile 6nceki ve sonraki
paragraflar aralarinda birer satir bosluk olmalidir. Gorsel igerisindeki veriler okunakli olmalidir. Eger
calismaniz1 Ingilizce olarak sunmak istiyorsamiz liitfen isimlendirmeleri sekil, grafik ve resim icin
“figure”, harita i¢in “map” olarak degistirdiginizden emin olunuz.

Tablo, sekil, grafik ve resim numaralandirmalar1 ile ayn1 metin o6zelliklerinde olmalidir. Sekil
basliklarindan 6nce ve tablo bagliklarindan sonra 6nk bosluk birakilmali, Tablo ve sekil basliklari bir
satirdan fazla ise tek satir araligi yazilmali ve asili (2cm) olarak ayarlanmalidir. Tablo
numaralandirilmasi ve agiklamasi; tablonun istiinde olmali, tablodan once ve sonraki paragraflar
arasinda birer satir bosluk birakilmalidir.

Tablo dikey ¢izgi kullanilmamalidir. Tabloda kullanilan ilk ve son yatay ¢izgiler 11/2 nk, ara yatay
cizgiler 1/2nk kalinlikta olmalidir. Tablo igindeki metin okunakli olmalidir (8-12 punto
kullanilabilir).

Tartisma ve Sonug¢ (Discussion and Conclusion)

Bu kisimda, ¢aligsmada elde edilen bulgularin nedenselligi ilgili bilimsel kanitlarla tartisilir. Nedenler
ve elde edilen bulgular detayli sekilde yorumlanir. Bu boliimde elde edilen bulgularin tekrari
yaptlmamalidir. Ayrica, c¢alismasindan elde edilen sonuglarin literatiire katkisi, g¢alismanin
eksiklikleri ile oneriler de yer alabilir. Yazarin istegine bagl: olarak bu boliim “Bulgular” kismi ile
birlestirilmesi tercih edilirse “Bulgular ve Tartisma”, ayrica “Sonug” kismi1 makaleye eklenmelidir.

Tesekkiir (Acknowledgment)

Bu kisimda; ¢alismaya katkisi olan kisi, kurum ve kuruluslara tesekkiir edilir.
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Metin igerisindeki atiflarda:

- Tek yazarl ¢alismalarda: Doe (2014) ya da (Doe, 2014)

- Iki yazarh galigmalarda: Doe ve Smith (2014) ya da (Doe ve Smith, 2014)

- Ug veya daha fazla yazarli ¢alismalarda: Doe ve ark. (2014) ya da (Doe ve ark., 2014)
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(1993a ve 1993Db). seklinde diizenlenmelidir.

- Cok sayida ¢alismaya yapilan atflar kronolojik olarak siralanir: (Doe, 1999; Smith ve Doe, 2001;
Doe ve ark., 2014 ve 2015)



Kaynaklarda verilecek kaynaklar, alfabetik siraya gore asagida orneklerde verildigi bicimlerde
eklenmelidir.
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characteristics, survival rate and some body measurements of Awassi lambs. Journal of
Animal and Veterinary Advances. 8(8): 1624-1630. (Tam metin makale kaynaklar1 bu
sekilde verilmelidir.)

AOAC, 2000. Official Methods of Analysis (17th Ed.). Maryland, USA: Association of Official
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funguslar ve bunlarin tirettigi toksinlerin biyolojik 6l¢iim metodu ile saptanmasi. XII. Ulusal
Biyoloji Kongresi. Molekiiler Biyoloji, Genetik ve Mikrobiyoloji Seksiyonu Bildiriler Kitaba,
Cilt V. Edirne, 25-27 May1s 1994, s. 48-54. (Sempozyum bildirisi kaynaklar1 bu sekilde
verilmelidir.)

Cetin, F., 2011. Yem katk1 maddesi damitik tahillar (DDGS).
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Erisim tarihi: 16.06.2016. (internet adresleri kaynaklar bu sekilde verilmelidir.)

Dikmen, 1., 1968. Zeytin celiklerinin koklendirilmesi {izerine arastirmalar. Yiiksek Lisans Tezi. Ege
Universitesi, Fen Bilimleri Enstitiisii, 98 s. (Tez kaynaklar1 bu sekilde verilmelidir.)

Jackson, P. G. G., Cockcroft, P. D., 2002. Clinical Examination of Farm Animals. Oxford, UK:
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Information for Authors

Journal of Animal Science and Products is published 4 times a year (ISSN: 2667-4580). Its short
name is JASP. The scope of the journal covers all aspects of animal science and production.

Journal of Animal Science and Products is an open access and an international journal. All issues are
freely available without any charge for either user or institution. Users are allowed to read, download,
copy, distribute, print, search, or link to the full texts of the articles, or use them for any other lawful
purpose, without asking prior permission from the publisher or the author.

Publication types

The journal publishes original research articles, short communications, scientific reports, case reports,
technical notes, letters to the editor, reviews, and, when necessary, research and conference books.

Original (full-length) manuscripts are original scientific papers based on sufficient scientific
investigations, observations and experiments. Manuscript consists of the title, abstract and keywords,
introduction, material and methods, results, discussion, and references. Manuscript length should not
exceed 20 pages. Abstract should contain 300+50 words.

If manuscript is shorter than 6 pages, manuscript will be accepted and published as short
communication. It should be prepared in the format of full-length original article but its abstract
should not exceed 150 words.

Scientific reports are short description of original research findings. These should be prepared in the
format of full-length original articles. The length of scientific reports should be no longer than 6 pages
in total.

Case reports are the reports of recent findings encountered in the application, zootechnical and
laboratory of related fields. The title and summary of these articles should be written in the format of
full-length original articles and the remaining sections should follow introduction, case history,
discussion and references. The length of case reports should be no longer than 6 pages in total.

Technical notes are notes on methods or guidance related to animal science and production. The title
and summary of these articles should be written in the format of full-length original articles and the
remaining sections should follow Introduction, text (with appropriate titles), conclusion, and
references. The length of case reports should be no longer than 6 pages in total.

Letters to the editor are short and picture-documented presentations of subjects with scientific or
practical benefits or interesting cases. The length of letters should be no longer than 2 pages in total.

Reviews are based on literature regarding a particular subject. The title and summary of this review
should be prepared as described for the full-length original articles and the remaining sections should
follow Introduction, text (with appropriate titles), conclusion, and references. The length of the text
should be no longer than 16 pages in total. Invited reviews have priority for publication.



Manuscript preparation
TEMPLATES FOR UPLOADING FILES

1. As a full article; Author's version of the article,

2. In the additional files section; Author unnamed version of the article,

3. In the Title Page section, the page with the title of the article and the information of all
authors,

4. Copyright Transfer Agreement Form

5. Similarity Report (maximum 24%)

Articles to be included in the Journal of Animal Science and Products (JASP) should be written
according to the following rules and uploaded online.

1. Our journal accepts both Turkish and English articles. If the writing language of the article is
Turkish, the English of the abstract, figure and table names should also be provided. Similarly,
Turkish abstracts of English articles should be written. In addition, descriptions of tables and figures
should be written in Turkish.

2. The authors are responsible for the compliance of the articles with the ethical rules. The similarity
analysis report must be uploaded to the system by the author. References, Article Title, Table and
Figure names should be excluded. The similarity rate to other scientific publications should not
exceed 24%. However, the editor reserves the right to request an ethics committee document from
the authors when necessary.

3. The manuscripts should be written by using Microsoft Office Word program, the article text on the
paper in A4 format in Times New Roman type letters (12 pt.) With 1.15 spacing and should not
exceed 20 pages. 2.5 cm space should be left on the right, left, bottom and top of the page.

4. The use of resources in the article should be made according to APA.

5. Sl (Systeme International d'Units) measurement units should be used in all articles. When
abbreviations and symbols are used for the first time in the text, they should be explained.
Abbreviations should not be used in the title of the article.

6. Formulas and equations should be numbered and their numbers should be shown in parentheses
justified to the right next to the formula.

7. No fee is required from the authors to pay for accepted and published articles.

8. The publishing rights of the articles accepted for publication belong to the institution that publishes
the journal. The opinions and suggestions in the articles are entirely the responsibility of the authors.

9. Authors apply for articles online. During the application made through the online application
system, the authors will receive a total of 5 files as following;

1. As a full article; Author's version of the article,
2. In the additional files section; Author unnamed version of the article,



3. In the Title Page section, the page with the title of the article and the information of all
authors,

4. Copyright Form and

5. Submit the Similarity Report (maximum 249%). Incorrect and incomplete applications will
not be evaluated.

10. All authors in the article have the Copyright Form
(https://dergipark.org.tr/tr/journal/3237/file/3356/download) state that they have given their
publishing rights to the Journal of Animal Science and Products (JASP). All figures and tables in the
article  should be presented in their relevant places within the article.
11. Authors can upload your articles to our journal by following the steps at
https://dergipark.org.tr/en/pub/jasp/page/8770

Rules Regarding Sections of the Manuscript
Article title

The Turkish Title of the Study The First Letter of Each Word (Excluding Conjunctions) and “Times
New Roman” should be written in 14 font size.

Author Names
It should be written in "Times New Roman" font in 12 font size.
Author Information

It should be written in "Times New Roman" with 10 font size.

Abstract

It should be written in “Times New Roman” font in 10 font size. In this section, the purpose of the
study, the material (s) and method (s) used, the important findings and the conclusion (s) should be
stated clearly and concisely. The text should be written in "Times New Roman" font, 10 pt, single
line spacing and in one paragraph in accordance with the Turkish spelling rules. Please do not change
the writing field borders in right-left directions. The text to be added in this section should be at most
(300) words and the cover page should not exceed one page. If you want to present your work in
English; The first title, summary and keywords are in English in this section; Provide the Turkish
title, summary and keywords in the following section. Do not make changes in the parts containing
author names and addresses and date information. When your work is published, the volume, issue,
page number and date information will be updated by us. Do not make changes in these parts.

Keywords

"Times New Roman" Font should be written in 10 font size. 4-6 keywords that best describe your
work should be added one under the other.



Introduction

It should contain information that prepares the reader for the subject. Check that there is no space
before and after the paragraph in the text, with the "Line and Paragraph Spacing" editor, by seeing
that the "Before” and "After" values in the "Spacing” section are zero (0) in the "Line Spacing
Options" section. Add a space between the "Introduction™ title and the text, and add the text by leaving
a tab (1.25 cm) space at the beginning of each paragraph in the text under this heading.

Material and Methods

In this section, the number and date of the ethics committee approval document of the study for in
vivo studies should be given.

Materials, objects, working area, time and limitations to be worked on should be mentioned in the
material. All information related to Table, figure and material etc should be included in this section.

Method, on the other hand, is the technique or techniques used in achieving the purpose of the
research. If the method (s) used are new, they should be detailed in a clear and understandable manner.
If the method used is a known method, it is sufficient to give its name just by showing the source.

Material and method subtitle (optional)

In this section, if information is given under the subtitle, the subtitle should be written in "Times New
Roman", 12 pt, bold and italic. The first letter of the first word of the subtitle should be capitalized
and the rest should be in lowercase letters. No spaces should be left after subheadings.

If there will be equations in the text of the work, they should be given in two cells in a single-row
table with borders hidden. The equation must be added to the left cell and that cell must be centered.
The right cell must contain the equation number and this cell must be right aligned, just large enough
to fit the equation number. There should be one line of space between the paragraphs before and after
the equation statements.

Results

This section should include the findings obtained and should be supported in figures and tables. No
reference should be given in the this section.

All photographs, pictures, drawings and graphics other than the table should be given as "Figure".
Pictures, figures and graphics should be clear and suitable for offset printing technique. Each table
and figure should be cited in the text, figures and tables should be within the writing area. All tables
and figures should be numbered consecutively throughout the article (such as Table 1, Figure 1).
Table and figure titles and explanations should be short and concise. Table and Figure titles in Turkish
articles should be given in italics under Turkish titles.



In the numbering and explanation sections, the text should be written in "Times New Roman" format
in 12 pt. There should be no space between the image and the description line. There should be one
line space between the visual and the previous and next paragraphs. The data in the image must be
legible. If you want to present your work in English, please make sure to change the naming as
"figure™ for figure, graph and picture, and "map" for map.

They should have the same text properties as the table, figure, graph and picture numbering. 6 nk
space should be left before the figure headings and after the table headings. If the table and figure
fish are more than one line, one line spacing should be written and set as hanging (2 cm). Table
numbering and explanation; It should be at the top of the table, and there should be one blank line
between the paragraphs before and after the table.

Table vertical line should not be used. The first and last horizontal lines used in the table should be
11/2 pt thick, intermediate horizontal lines should be 1/2 pt thick. The text in the table should be
legible (8-12 font size can be used).

Discussion and Conclusion

In this section, the causality of the findings obtained in the study is discussed with relevant scientific
evidence. Causes and findings are interpreted in detail. The findings obtained in this section should
not be repeated. In addition, the contribution of the results obtained from the study to the literature,
the deficiencies of the study and suggestions may also be included. If it is preferred to combine this
section with the "Results” section, depending on the author's request, "Results and Discussion”, as
well as the "Conclusion” section should be added to the article.

Acknowledgments (Acknowledgment)

In this section; We would like to thank the people, institutions and organizations that contributed to
the study.
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