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ABSTRACT

This study was conducted to determine the effects of environmental
factors on milk yield traits of Jersey breed cattle reared at the
Karakoy State Farm located in Samsun Province of Turkey, as well as
the phenotypic, genetic and environmental trends in relation to 305
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day milk yield. The Wombat software was used to estimate Received 01.07.2021
heritability and breeding values for milk yield. The effects of parity, Accepted + 20.08.2021
season and year factors on actual and 305 day milk yields were found Keywords

to be statistically significant (P<0.01). The mean values of lactation Jersey

length, actual and 305 day milk yields of Jersey cattle were found as Phenotypic

310+ 5 days, 4462 £+ 90 kg and 4183 + 70 kg, respectively. A phenotypic Genetic

trend of 29.97 kg yearl, genetic trend of 18.71 kg year! and Environmental trend
environmental trend of 11.26 kg year! were estimated. The Heritability

heritability of 305 day milk yield was 0.344. The overall results of this
study showed that an improvement in Jersey cattle reared at the
Karakoy State Farm between the years 2006 and 2014 was provided
remarkably on the basis of phenotypic, genetic and environmental
trends and the enterprise had a good genotype and a good
management.

Jersey Irk1 Sigirlarda Siit Verim Ozellikleri, Fenotipik, Genetik ve Cevresel Yonelimlerin Belirlenmesi

OZET . Zootekni

Bu calismada Karakoy Tarim Isletmesinde Yetistirilen Jersey Irk:

sigirlarda gercek ve 305 giinliik stit verimini etkileyen ¢evre faktorleri Aragtirma Makalesi

ile 305 gunlik siit verimine ait baz1 genetik parametreler, ¢evresel,

genetik  ve fenotipik yonelimler hesaplanmistir. Genetik Makale Tarihgesi
parametrelerden olan kalitim derecesinin ve damizlik degerlerin Gelig Tarthi  :01.07.2021
hesaplanmasinda Wombat istatistik paket programi kullanilmigtir. Kabul Tarihi :20.08.2021

Verim yillari ve mevsimin, gercek ve 305 giinliik siit verimi iizerine
etkisi ¢ok o6nemli bulunmustur (P<0.01). Arastirmada dJersey

Anahtar Kelimeler

sigirlarina ait ortalama laktasyon stiresi 310 + 5 gln, gercek sut Jersey
verimi 4462 + 90 kg ve 305 giin stit verimi ise 4183 + 70 kg olarak Fenotipik
tespit edilmigstir. Isletmede yil bagina fenotipik yonelim 29,97 kg year Genetik

1 genetik yonelim 18,71 kg year! ve cevresel yonelim ise 11.26 kg
year! olarak tahmin edilmistir. Ugytizbes giinliik siit verimine ait
kalitim derecesi (h?) 0,344 olarak saptanmistir. 2006-2014 yillar
arasinda Karakdy Devlet Ciftligi'nde yetistirilen Jersey sigirlarinda
fenotipik, genetik ve cevresel egilimler bazinda dikkate deger bir
gelisme saglandigini ve igletmenin iyi bir genotip ve iyi bir yonetime
sahip oldugunu gostermistir.
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INTRODUCTION

Jersey’s origin is from Jersey Island which is located
between France and the United Kingdom. Jersey cattle
were brought from the USA to the Samsun-Karakoy
state farm in the year 1958, and then, imported from
the United Kingdom and Denmark (Eli¢in et al., 1991).
Jersey breed are reared densely in Black Sea Region of
Turkey. Most particularly, this breed had a high
adaptability considerably under environmental
conditions of central and eastern Black Sea Region
over time and therefore it was used by the region
farmers for breeding purpose. The cattle breed used for
crossbreeding and pure breeding have been reared
officially for pure breeding purpose in Karakoy
Agricultural Enterprise connected with general
directorate of agricultural enterprises in Turkey
(Cankaya and Unalan, 2008).

Jersey cattle is originated from Bos Ilongifrons
(brachyceros). The desired weight in mature Jersey
cows 1s 400-500 kg. Mature Jersey bulls weigh
approximately 600-725 kg. Jersey’s milk is superior in
fat and dry matter to other breeds with a fat
percentage range of 4 to 8%. On average, the breed
produces 3800-4600 kg with the fat percentage of 5.3%.
Butter production costs cheaper due to high fat
percentage in its milk dry matter. The milk of the
breed, preferred for obtaining fat and cream, has a
high carotene amount; therefore, its milk color is
yellow. The dry matter-fat ratio in the milk is high for
cheese making or concentrated milk production
(Ozhan et al., 2001). Birth weights of Jersey calves
range from 19.8 to 23.3 kg. In the first periods of their
lifetime, their weight gains are low, and they are not
appropriate for young cattle fattening. Their meat is
also not in good quality or delicious (Ozbeyaz et al.,
1997). A large quantity of data for breeding studies is
needed, and the number of subgroups in the obtained
data is generally unbalanced. In this context, classical
estimation methods could not meet the requirements
in unbalanced datasets. Software used in evaluation of
animal datasets can estimate variance components,
heritability and phenotypic, genetic and
environmental correlations between traits by
providing agreement of genetic and statistical models
with the data. By means of software, the breeding
values of animals may also be estimated (Akbasg, 1998).

Recent developments in computer technologies offer
the opportunity of constructing statistical models
evaluating animals as a factor and using nonlinear
converge techniques 1In estimating variance
components. Accordingly, Wombat (a tool for mixed
model analyses in quantitative genetics by the
restricted maximum likelihood function) is a popular
program performing simultaneous analysis of random
and fixed factors and using techniques that reduce
possible data losses. With each passing day, more
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attention on the program has emerged. Heritability
may be estimated in the event of knowing the error
variance and variance between animals within the
scope of an animal model. The Wombat program
enables analysts to estimate the effect sizes of factors
by solving random (animal, dam and sire, etc.) and
fixed factors simultaneously and then the breeding
values of animals by selecting the best linear unbiased
prediction option (BLUP). The program estimates
converging variance components of random factors,
such as animal, dam and sire, on the basis of the
Restricted Maximum Likelihood algorithm (REML).
Therefore, prior variance values from previous studies
facilitate the program’s work in estimating variance
components. Otherwise, a convergence operation
cannot be performed in the event that these prior
values are not close to actual values (Tekerli et al.,
2014).

To date, various methods have been used to estimate
the genetic parameters of 305 day milk yield and the
phenotypic, genetic and environmental trends in
Turkey. Environmental trend has been computed by
the regression of differences obtained from successive
yields of cows on calving years, whereas phenotypic
trend has been calculated by the regression of
standardized yields of cows on calving year (Kaygisiz
1996; Aydin et al., 1998; Musani and Mayer 1997).
Afterwards, the REML, DFREML and MTDFREML
methods have been employed (Ahmad et al., 2001;
Leitona and Zeledon, 2008; Rehman et al., 2008, Bakir
and Kaygisiz, 2009, Cetin and Kog, 2011; Missanjo et
al., 2011; Katok and Yanar, 2012; Sahin et al., 20145,
Demirgii¢c 2015; Selvi and Yanar, 2016). Nowadays, the
Wombat software developed based on the REML
procedure by Meyer (2011) has been used by Sahin
(2012) and Tekerli et al., (2014).

There is no information about the estimation of
phenotypic, genetic and environmental trends for the
305 day milk yield on Jersey cattle breed reared in
Turkey. Hence, the aim of this study was to determine
the effects of environmental factors on milk yield traits
(actual and 305 day milk yields) of Jersey breed cattle
reared at the Karakoy State Farm located in the Black
Sea Region of Turkey and estimate the phenotypic,
genetic and environmental trends in relation to 305
day milk yield in the past decade.

MATERIALS and METHODS

The material of the study comprised milk yield records
of Jersey breed cattle reared at the Karakoy State
Farm located in Samsun province of Turkey between
the years 2005 and 2014.

In this study, 704 lactation records of 215 cows
belonging to 26 sires were evaluated. In the herd
management of Jersey breed cattle reared at the
Karakoy State Farm, the computer-aided Westfalia
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Dairy Plan has been used as a herd management
program to remove problems resulting from human
errors in order to make better evaluations on Jersey
cows. Thanks to this program, the individual data of
animals were recorded manually and automatically.
The records of the cattle used in this study were
obtained from the computerized herd management
program. Cows available in the enterprise have been
milked twice a day, i.e., in the morning and evening.

In this study, macro environmental factors, i.e.,
calving year, calving season and parity, were
considered to be able to affect actual and 305 day milk
yield traits. The SPSS software was used to determine
the influential factors for the traits (SPSS 2004). The
mean separation was determined for significant
environmental factors by Duncan’s multiple
comparison test (Yildiz et al., 2011).

The statistical model used for the analysis of variance
was as follows:

Yijl = p + ait+ bj + cx + eiju

Where,

Yijki =1th parity, jth calving season, kth calving year,

Ist animal effect,

u = Population mean,

ai = ith parity effect G =1, 2, ....7),

bj = jth calving season effect (j = 1st winter, 2nd spring,
3rd summer, 4th fall), ck = kth calving year effect (k =
2006, 2007, ... 2014), and

eijkl = random error with zero mean and variance, 0.2
To estimate the phenotypic trends for 305 day milk
yield traits and the effects of environmental factors
(parity and calving season), the following statistical
model was used in the SPSS statistical package
program. 305 day milk yields were standardized
according to the determined effect sizes. The statistical
model built with these purposes may be written as
follows:

Yix = p + ai+ bj + eijk

Where;

Yijx = ith parity,

jth calving season,

kth cow’s standardized 305 day milk yield amount,

u = Population mean, a;j = ith parity effect (=1, 2, ....,7),
bj = jth calving season effect (j = 1t winter, 2nd spring,
3rd summer, 4tk fall), and

eijk = random error with zero mean and variance oe2.

The genetic trend for 305 days milk yield was obtained
by calculating the regression between the birth years
of the animals and the milk yield averages. The
phenotypic trend was obtained by calculating the
regression between the calving years of the animals
and the average breeding value. Phenotypic trends
were calculated by regression of standardized 305-day
milk yields by years using the SPSS statistical
program. With the objective to determine the genetic
trends in this study, the Wombat statistics program
developed by Meyer (2011) was utilized.

The following regression equation was used to
estimate the phenotypic trend and genetic trend.

Yi = a +bxitei

Yi =ith calving year milk yield (for phenotypic trend) or
ith birth year breeding value (for genetic trend)

1=2006, 2007, ...2014 (calving years), or i = 2003, 2004,
2011 (Birth years)

a : Constant,
bxi: phenotypic trend or genetic trend
ei: random error with zero mean and variance 0.2

The Windows version of Wombat and user notes can be
downloaded from
http:/didgeridoo.une.edu.au/km/wombat.php (Meyer
2011). A “pedigri file” from which the entire pedigree
of the animals will be extracted, the “parameter file”
that constitutes the syllabus of the work to be done,
and the “data file” containing the data of the
individuals have been prepared. Wombat.exe and
these files have been transferred to the same folder.

First, the data set file was created. The pedigree and
data files to be used in this program are prepared as
follows (Figure 1).

** PedigriYildiz ™ Mustafa Tekerli V.1.0 - 2014 TAGEM Verilerini Isleme Amaghdir, >

[ Mumaras AMA ve BABA Mumarasindan kiicik BIREYLERI Otomatik Si
[~ verisi Olan Yavrulardan BABASI Belirgizieri (0) il
[~ verisi Olan Yavrulardan AMASI Belirsizleri (1) Sil

Pediari Savfas AC Pedigrivi OLUSTUR

Veri Dilzenleme Gn islemini BASLAT

Baba Olanlarin Sayis

Figure 1. Pedigree Star Program placed in Excel program

Ana Clanlarin Sayisi

awvru Birey Sayisi

Sekil 1. Excel programina yerlestirilen Pedigri Yildizi Programi
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- It is ensured that the sire and dam numbers are
smaller than the cow itself. For this purpose, the sire
are renumbered (as 1-26). Dam numbers have been
renumbered (as 27-241).

-The numbers given to individuals (cows) in the
enterprise must be greater than the dam and sire
numbers. In this study, the individual numbers were
not changed because they were already greater than
the dam and sire numbers.

-The pedigri file was created as pedigri.xls file in Excel
program.

By pressing the Ctrl + Z key, the "Pedigree Star"

Table 1. Data file
Cizelge 1. Veri dosyasi

program in Figure 1 was started. A pedigree file was
created from here.

Then, the corrected data file and pedigree files were
saved as two different files in Windows Notepad (txt)
format using the save as option. In the first lines of
both pedigree and data files, abbreviations are written
with the symbol “‘#” and indicating the data names.

Pedigri and Data files were saved as Windows Notepad
(Figure 2 and 3). While creating the parameter file, the
data name for each lactation was created with the
extension (kitapl.par) as follows (Figure 4).

birey baba ana dyil mevkod byl lakkod Laksure (giin) Tsv (kg) Usv (kg)
305 daily

Cow sire dam birth season calving lactation total milk milk

number number number year code year parite  length (day) yield (kg)  yield (kg)

464 1 27 2003 2 2005 1 378 4698 3752

476 1 28 2003 2 2005 1 301 1655 1655

494 1 29 2003 3 2005 1 267 3976 3976

519 1 29 2003 4 2005 1 294 4130 4130

547 1 31 2003 2 2006 1 347 4196 3621

555 2 32 2003 4 2005 1 377 2836 2291

596 1 33 2003 1 2006 1 332 4066 3845

648 1 34 2004 4 2006 1 314 3376 3313

666 3 35 2004 1 2006 1 304 5094 5094

703 1 36 2004 1 2007 1 326 4226 4009

796 4 41 2005 2 2007 1 293 5070 5070

66991 19 241 2010 2 2012 1 280 3462 3462

Just after the model statement, the animal itself was
written as a random factor, one line down and one
column inside, and the expression NRM (numerator
relationship matrix) was included with a space
distance in case of the pedigree file showing kinship
relations. Similarly, RAN for random factors; FIX
prefix was used for fixed factors. The TRAIT pre-
statement was used to report the examined feature to
the program. The model is finished with the END
MODEL statement.

Prediction of genetic parameters, breeding values and
genetic trend with Wombat program
The following sequence is followed as an example for
the prediction of genetic orientation.

1. In the first study, after creating a folder named
“milk yield records”, the files Kitapl.dat, Kitapl.ped,
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and Kitapl.par were copied to this folder.

2. A folder has been created for each lactation (kitapl,
kitap2, kitap3,.....kitap7). In order to run Wombat on
the command line, the CMD program has been
transferred to the milk yield records folder.

3. To run the CMD program, write wombat kitapl on
the command line and run the program with the enter
key. The desired information was entered in the
program and the process was continued until the end.

4. After the process is finished, the SumEstimate.out
file is opened from the kitapl folder. Heritability data
for the first lactation were obtained from here.

5. In order to calculate Dbreeding values,
RnSoln_ana.dat and RnSoln_Individual.dat files were
created in the folder by giving the wombat --blupkitap1
command to the blup program in the Wombat
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command line. Among these files, BLUP values
(breeding values), standard errors, hit degrees and

P ——— - [
[ 4 b |

“] Kitap1 - Not Defteri = | B |

Dosya Dizen Bicim Gérdndm  Yardim
¥birey baba ana
1

m »

[uny
(=]

CO000000000000000000000000000000

o000 00000000000000000000OOOOO0O0

5t1, 5tnl

Figure 2. Ped (Pedigri) file (Kitapl.ped)
Sekil 2. Ped (Pedigri) dosyas1 (Kitapl.ped)

6. Breeding values were calculated separately for
seven lactations as stated above than combined in an
excel file and average breeding values were calculated
for each animal.

7. Genotypic trend was estimated by regression of
mean breeding values to “year of birth” in the SPSS
statistical program.

The effect sizes of the factors were estimated by solving
random (animal, dam and sire, etc.) and fixed factors
simultaneously, and then, breeding values of animals
by selecting the BLUP option in the 305 day milk yield
trait with the help of the Wombat program (Tekerli et
al., 2014; Kabakc1 2017). Preparation of pedigree,
parameter and data files is explained in detail by
Kabake1 (2017) with examples. In addition, genetic
parameters and breeding values estimation with
Wombat were explained in detail by Kabakeci.
Presenting the method here will increase manuscript
volume.

Genetic trend was calculated by the regression of
breeding values on the birth years of the cows with
SPSS statistic program. Heritability and breeding
values were estimated by the Wombat program
(Tekerli et al., 2014; Kabake1 2017).

Environmental trend was estimated using the
phenotype = genotype + environmental formula. First,
the phenotypic and genetic trends were estimation.
Second, these values were applied to the formula.
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relatedness degrees of the animals were seen in the
RnSoln_Individual.dat file.

RS .

- b |

_| Kitap1 - Not Defteri =
Dosya Diazen Bigim Gordndm  Yardim
¥birey baba ana dy1 mevkod byl Takkc -
464 1 27 2003 2 2005 1
476 1 28 2003 2 2005 1
494 1 29 2003 3 2005 1 =
519 1 29 2003 4 2005 1
547 1 31 2003 2 2006 1
555 2 32 2003 4 2005 1
596 1 33 2003 1 2006 1
648 1 34 2004 4 2006 1
666 3 35 2004 1 2006 1
703 1 36 2004 1 2007 1
722 1 37 2004 1 2007 1
744 4 38 2004 1 2007 1
762 5 39 2004 1 2007 1
773 [ 40 2005 1 2007 1
796 4 41 2005 2 2007 1
801 [ 42 2005 2 2007 1
803 g 44 2005 2 2007 1

I | 806 4 45 2005 1 2008 1
814 9 46 2005 2 2007 1

1827 9 47 2005 2 2007 1
844 9 48 2005 4 2007 1
899 5 49 2005 4 2007 1
902 4 50 20086 2 2008 1
925 10 51 2005 2 2008 1
6510 11 52 2007 2 2010 1
6514 4 53 2007 3 2009 1
6544 12 54 2007 3 2009 1
6589 11 35 2007 4 2009 1
6615 4 56 2007 4 2009 1
6636 4 57 2007 3 2009 1
6644 4 58 2007 3 2009 1
6686 9 59 2007 1 2009 1 -
4 I b

Stl, Stnl

E
Figure 3. Dat (data) file (sample; Kitapl.dat)
Sekil 3. Dat (veri) dosyasi (6rnek; Kitap1.dat)

Finally, the genetic trend value was subtracted from
the phenotypic trend value and thus the
environmental trend was calculated.

RESULTS and DISCUSSION

Environmental Factors Affecting Actual and 305 Day
Milk Yield Traits

The results of least squares means with standard
errors and multiple comparison test of lactation
length, actual and 305 day milk yield traits in Jersey
cattle are given in Table 1.

The effects of parity, calving year and calving season
on actual and 305 day milk yield traits were found
significant (P < 0.01), which was in agreement with
those reported by several authors (Bashir et al., 2008;
Lateef et al., 2008; Lemma et al.,, 2009; Teke and
Akdag, 2010, Unalan and Cankaya, 2010;2012;
Missanjo et al., 2011).

The mean lactation length of Jersey cattle reared at
the Karakoy State Farm was found as 310 = 5 days,
which was within the limits of the 297 - 323 days given
in the relevant literature. (Tahtabicen, 2008; Lemma
et al, 2009; Sahin, 2009; Unalan and Cankaya,
2010;2012, Kul, 2013; Fernando et al., 2016). It could
also be suggested that this figure was a good value for
the enterprise. When calving years in lactation length
were examined, small fluctuations were observed. The
longest lactation length was recorded in the year 2011
with 324 days, whereas the shortest lactation length
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with 248 days was obtained in the year 2014. When the
effects of the season factor on lactation length were
evaluated, it was determined that cows in winter

| Kitapl - Not Defteri

Dosya Diazen Bigirn Gdrindm  Yardim

seasons were milked for a longer time (322 days) in
comparison to other seasons.

Fkitapl

#analiz tipi
ANALYSIS UNI

#Pedigri doswyas?
PEDS Kitapl.ped

#erilerin dizeni
DATA Kitapl.dat
birey 213
baba 25
ana 213
dy1l 10
mevkod 4
byl 10
lakkod 7
laksure
TSV
usv
EMD DATA

#odelin belirlenmesi
MODEL

RAN birey NRM

RAN ana

FIx Takkod

FIX mevkod

TRAIT usv

EMD MODEL

#Vargaﬂs compenenti priorlari
vaR birey 1

1200000

VAR ana 1

1300000

VAR residual 1

1000000

5t1,

5tnl

i*“igure 4. Par (parameter) file (sample Kitapl.par)
Sekil 4. Par (Parametre) dosyasi (6rnek Kitapl.par)

Actual milk yield mean value of the Jersey cattle was
estimated at 4462 + 90 kg. When actual milk yield was
examined based on parity, it reached the peak point
(4721 £ 135 kg) at the third lactation, and it started to
decrease from the fourth lactation on. When change in
actual milk yield was examined in reference to calving
years, actual milk yield was recorded on the lowest
level (3910 + 52 kg) in the year 2005, but it reached the
highest level with the mean value of 4926 + 93 kg in
the year 2013. When change in actual milk yield was
evaluated based on calving season, it was seen that

634

higher milk yield was obtained in the winter season.

In this study, 305 day milk yield reached the peak level
by increasing from the first lactation to the third
lactation. In agreement with those reported by
Nyamushamba et al., (2014), the mean value of 305
day milk yield in the Jersey cattle was 4183 = 70 kg.
The lowest 305 day milk yield amount was recorded in
the year 2005, while the highest was obtained in the
year 2013 (Table 1). The 305 day milk yield amount
recorded in winter was relatively higher than those
recorded in other seasons, and lower 305 day milk yield
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was found in summer. Due to the fact that the
Karakoy State Farm is located in the Black Sea Region

of Turkey, the warm-rainy winter season could have
positively affected milk yield.

Table 1. Results of least squares means, standard errors and multiple comparison test of lactation length, actual
and 305 day milk yield traits in Jersey cattle

Cizelge 1. Jersey sigirlarda laktasyon stiresi, gergek siit verimi, 305 giinliik siit verimine, ait en kiigtik kareler
ortalamalari, standart hatalari ve ¢oklu karsilastirma testi sonuglari

Lactation Length (day) Actual Milk Yield (kg 305 Day Milk Yield (kg)
Variables Laktasyon siiresi (giin)  Gergek siit verimi (kg) 305 Giin Siit Verimi
Degigkenler N X + Sz X + Sz X £S5
Parity NS il bl
1 213 313 +4 4103 £ 87P 3771 + 68>
2 157 308+ 5 4616 + 1042 4360 + 81a
3 108 305+ 6 4752 + 1222 4548 + 962
4 69 312+ 8 4693 + 1502 4394 £ 1172
5 65 315+ 8 4713 + 1562 4370 + 122a
6 45 304 £ 10 4348 + 187b 4121 + 146b
7 47 312+ 9 4232 + 184b 3903 £ 144b
Calving Year wk *k *k
2006 12 319+ 17" 4305 + 342b 4082 + 267¢
2007 20 312+ 13b 4438 + 2662> 4148 + 207be
2008 38 319+ 10b 4286 + 1953b 3904 + 152bc
2009 52 316 + 9b 4454 + 168ab 4166 £ 13]1abe
2010 69 306 + 7b 4549 + 144ab 4293 + 113abe
2011 87 324 + 6P 4830 + 1282 4477 +£ 1002
2012 143 323 £ 5b 4636 + 104ab 4276 £ 8]abe
2013 182 322 £+ 5b 4926 + 932 4580 + 732
2014 101 248 +b 4023 + 119b 3960 + 93bc
Season *% *% *%
Winter 147 322 + 6P 4789 + 1142 4463 + 892
Spring 176 316 + 5P 4548 + 1042 4247 + 812
Summer 208 304 +5b 4237 + 98b 3960 + 76P
Fall 173 299+ 5b 4401 + 1062b 4168 + 832
Overall Mean 704 310+ 4 4494 + 72 4210 + 56

**:P<0.01;*:P<0.05 X + Sz : mean and standard error of mean, NS: Non significant
a,b,c,d: Means in same columns with different superscripts are significantly different on the level of P < 0.05 or P < 0.01

Phenotypic Trend

Phenotypic trend is named as the change provided in a
particular of period of time in a yield trait. Phenotype
is composed of two parts i.e. genotype and
environment. “Environmental trend” is described as
the change that joint effects of all environmental
factors affecting quantitative yield traits showed
according to years, and “genetic trend” is expressed as
the effect degree that genetic improvement studies
conducted in order to improve the studied yield traits
indicated according to years (Kaygisiz, 2000).

In the estimation of phenotypic trends, the year factor
was excluded from the studied linear model due to the
fact that the regression of 305 day milk yield on years
was accounted for. The effect sizes of the
environmental factors that influenced the 305 day milk
yield trait in the Jersey cattle are given in Table 2.

The coefficients including the obtained regression
parameters are presented in Table 3.
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The regression equation was obtained by taking the
regression of standardized milk yields to yield year.
The phenotypic trend was estimated at 29.97+17,10 kg
yearl, with the help of the regression prediction
equation. These findings were consistent with those
reported by Palmer et al., (1972) and Musani and
Mayer (1997). In the relevant literature, there is no
published information on the estimation of the
phenotypic, genetic and environmental trends of
Jersey cattle reared in Turkey.

Genetic Trend

The annual genetic trend was calculated as 18.71 +
7.34 kg year! (Table 3), indicating that the genetic
capacity of the sires used for breeding purposes was
good. These estimates were higher than those reported
by previous studies (Musani and Mayer, (1997) 0.8 kg,
Leiton and Zeledon, (2008) 7.95 kg and Sahin, (2009)
5.90 kg).
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Table 2. The effect sizes of environmental factors that influenced the 305 day milk yield trait in Jersey cattle
Cizelge 2. Jersey sigirlarda 305 giinliik siit verimini etkileyen ¢evre faktorleri ve etki miktarlari

Variables N 305 day milk yield (kg) Effect sizes

Degiskenler 305 giin siit verimi (kg) Etki miktarlar:
X+Se

Overall Mean 704 4290 + 41

Parity wk

1 213 3848 + 63 -442

2 157 4494 + 742 204

3 108 4597 £ 892 306

4 69 4517 £ 111a 226

5 65 4516 £ 1162 226

6 45 4101 + 139> -189

7 47 3959 + 135P -331

Season wk

Winter 147 4501 + 812 211

Spring 176 4291 + 742 1

Summer 208 4056 + 65 -234

Fall 173 4312 + 732 22

a.b.¢.d: Means in same columns with different superscripts are significantly different on the level of P < 0.05 or P <0.01

**: P<0.01; *: P<0.05
X + Sz* mean and standard error of mean

Table 3. The coefficients including the obtained regression parameters from the 305 daily standardized milk yield

and Breeding Values.

Cizelge 3. 305 giinliik standardize edilmis siit verimi ve damizlik degerlerinden elde edilen regresyon

parametrelerini iceren katsayilar

Regression equations a b R2 Signification
Fenotypic Trend

Y=-56003.07 + 29.97 X -56003.07 + 34390.14 29.97+17.10 0.004 NS

Genetic Trend

Y=-37549.89 + 18.71 X -37549.89 + 14740.02 18.71 +7.34 0.008 *

Y: predicted milk yield (kg), a: constant, b linear coefficient for year or breeding value

NS: Non significant, *:P<0.05

To estimate the genetic trend, the regression of the
breeding values of the cows on calving years was taken,
and the regression prediction equation obtained from
this data was as follows (Table 4).

The variation of breeding values by years is presented
in Table 4. It is seen that the highest average breeding
value belongs to 51 Jersey cows born in 2008
(247,322+41.004 kg), while the lowest average
breeding value belongs to 47 cows born in 2004 (-
154.648+42.713 kg) (Table 4).

Breeding values of 305 days milk yield were found to
be negative in some years and positive values in some
years. However, it can be said that the breeding value
is positive and high indicates that the breeder selection
in the herd is made accurately. It is known that an
individual inherits half of his genotype from his
mother and the other half from his father, but these
halves are passed on to the offspring by chance. Since
the parents can be heterozygous for many genes, the
genes passed on to the offspring can be good or bad. In
other words, the fact that an individual's parents have
good yield records does not necessarily require that the
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offspring be highly productive (Ozhan et al. 2001)

Environmental Trend

The environmental trend, which is defined as the
difference between the phenotypic and genetic trends,
was estimated at 11.26 kg year!. The estimates of the
phenotypic, genetic and environmental trends
reflected that the managerial conditions were on a
sufficient level. The environmental trends estimated
from the Jersey cows were in agreement with Musani
and Mayer (1997) who found the value of 14.6 kg year-
1" but higher than those reported by Palmer et al.
(1972) and Njubi et al. (1993) (-14.0 and 32.2 kg year
1

).

Genetic Parameters

The genetic parameters of the Jersey cattle reared at
the Karakoy State Farm were used to estimate
heritability values (Table 5). The mean heritability
estimate of 0.344 was recorded for the Jersey cattle
(Table 5). These heritability estimates for the 305 day
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milk yield trait were in agreement with those reported
by several authors (Makuza et al., 2001, Sahin 2004;
Sahin 2009, Unalan and Cankaya 2010), whereas
different results were reported by some authors

Table 4. Variation of breeding values by birth years

including Leiton and Zeledon (2008) as 0.21 h?2,
Missanjo et al., (2011) as 0.30 h2 and Banga (1992) as
0.54 h2,

Cizelge 4. Damizlik degerlerin dogum yillarina gore degisimi

95% Confidence Interval
%95 Gliven Simirlar:

Birth Year Breeding Values** Lower Bound Upper Bound
Dogum Yil n Damizlik degerler En Diigiik En Yiiksek
2003 58 18.474 + 38.450¢d -57.018 93.967
2004 47 -154.648 + 42.713¢ -238.511 -70.786
2005 67 -7.667 £ 35.775¢d -77.906 62.572
2006 122 24.512 + 26.511¢d -27.540 76.563
2007 88 -24.039 + 31216¢d -85.327 37.249
2008 51 247.322 + 41.0042 166.816 327.829
2009 70 73.997 £+ 35.000pc 5.280 142.715
2010 140 -40.599 + 24.748d -89.189 7.992
2011 61 128.299 + 37.493b 54.686 201.911
Grand Mean 29.517+11.751 6.446 52.588
**:P<0.01

Table 5. Heritability calculated for 305 daily milk yield Conflict of Interest

in parity
Cizelge 6. Laktasyon sirasina gore 305 giin stit verimi
Igin hesaplanan kalitim dereceleri

Parity h2 (Heritability)

Laktasyon sirasi Kalitim derecesi

1 0.346

2 0.345

3 0.344

4 0.344

5 0.343

6 0.343

7 0.343

Mean 0.344

CONCLUSIONS

The overall results of this study reflected that a
significant 1improvement was recorded in the

phenotypic, genetic and environmental trends for the
Jersey cattle reared at the Karakoy State Farm located
in the Black Sea Region of Turkey in the period of
2005-2014. In this study, the estimated positive
phenotypic, genetic and environmental trends showed
that the Karakoy State Farm had a good herd
management process. The enterprise has taken a
significant task in elite cattle breeding, especially in
presenting elite cattle to farmers. Application of the
available herd management process should be
sustained identically for many years, in accordance
with the phenotypic, genetic and environmental
improvements provided by years.
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