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Abstract

This study was carried out to estimate the trend components (the phenotypic, genetic and environmental trends) for
305-day milk yield in Holstein Friesian Cattle raised between the years 1989-2012 at the Ceylanpinar State Dairy
Farm. In order to estimate the trend components 6165 lactation records of 2055 Holstein cows was analysed. It was
found that the lactation period average was 313.23 + 28.47 days, the annual average lactation milk yield was 6197.88 +
1681.35 kg and adjusted 305-day lactation milk yield was found to be 6164.41 + 1713.90 kg. In order to estimate of
genetic parameters, standardized milk yield according to 305-day lactation period (lactation 1, 2 and 3) were analysed
primarily with repeated-measured animal models by using MTDFREML programs. According to the data obtained in
the study, the lactation length, average lactation milk yield and average 305-days milk yield adjusted were calculated
as 313.23 + 28.47 days, 6197.88 = 1681.35 kg and 6164.41 + 1713.90 kg, respectively. The phenotypic, environmental
and genetic trends for 305-days milk yield were found to be -70.72 kg/vear, -70.53 kg/vear and -0.19 kg/year,
respectively.
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INTRODUCTION heal the genotype. However, the increase in the
yield due to the positive environment effect is
In order to increase yield per animal can be  limited by the genotype of the animal (Akman,
grouped into two groups: one is to regulate 1993).
environmental factors and the other is to  Main problem in animal breeding research is
improve the genotypic level. While the impact ~ determining genetic gain that resulted from
of the rehabilitation of the environment arises  performing animal breeding programs during
shortly, it takes longer to heal the genotype.  several years. In a population, which selection
However, the positive effect of the created  has carried out and mating between animal
environment and the increase in productivity — designed based on genetic characteristics, deal
are limited by the genotype of the animal. The  of changes that obtained in several years from
genotypic correction to be carried out in  animal breeding programs must investigated,
parallel with the improvement of environmental ~ thus genetic trend of selected traits in
conditions is carried out by separating the population estimated. Estimation of genetic
individuals identified as having high genotypic  trend may be providing investigation of animal
value as parents and contributing to their next  breeding methods (Wilson and Willham, 1986;
generations (Ozyurt and Akman, 2009). Kovac and Groeneveld, 1990).
Genetic trends are the best parameter for an  The change in production per unit of time due
efficient selection prediction (Falconer and  to change in mean breeding value is called the
Mackay, 1996). Selection of genotypes suitable  genetic trend (Harville and Hendeason, 1966).
for the environment is possible by evaluating  For the estimation of efficient selection, the
genotype performances based on scientific  best parameter is genetic trend (Falconer and
researches (Goniil, 1974). Mackay, 1996). Genetic changes in a
While the impact of the rehabilitation of the  population should be checked in the case of
environment arises shortly, it takes longer to selection on more ftraits at the same time
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because that is the most powerful analysis to
evaluate the selection work in a population.
Dairy cattle have a long generation interval end
low reproductive rate. In addition, it is costly
and time-consuming to carry out dairy cattle
selection on a large experimental scale.
Methods to determine variance component
have been greatly improved over the last three
decades (Mashhadi et al., 2008). The estimation
of genetic trend is the best tool to follow
genetic changes in a population (Potocnik et al.,
2007).

Several researchers (Burnside and Legates,
1967; Lee et al., 1985; Meinert and Pearson,
1992; Powell et al.,, 1977; VanVleck et al.,
1986) have studied genetic trends in dairy
cattle. Most of these researchers estimated
genetic trends over periods of less than 20
years. The precision of genetic trend estimates
is enhanced greatly as the number of years
studied increases (Burnside and Legates, 1967).
In the State-owned Agricultural Enterprises,
although records of milk yields have been
recorded for many years, it can be seen that
these records are not utilized sufficiently for
cattle breeding (Tuna et al., 2007).

As in other countries, also in Turkey as a result
of work done in terms of dairy cattle, with
effect share of the yield increases achieved in
milk production genotype and environmental
factors, these factors need to be discussed will
be focused on what level of culture has been a
major issue. There are many studies on how
cattle breeding studies, which have been carried
out for many years in especially livestock
advanced countries, have been influenced by
genetic and environmental sources. Various
researchers estimated the annual genetic change
by evaluating the yield records obtained under
different conditions with appropriate statistical
methods for their own trial materials (Alpan
and Arpacik, 1998).
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In which:

MATERIALS AND METHODS

In this study, 6165 records of milk production
of Holstein Friesian Cattle raised between the
years 1989-2012 at the Ceylanpinar State Dairy
Farm in Turkey were used. In this study, the
records of 305-days the first three lactation and
twice milking per day were used.

Prediction of Lactation Milk Yield

The lactation milk yields were calculated using
the Test Interval Method that is the reference
method by ICAR (ICAR, 2003).

LMY =IoM; +11 x M| + My/2 + 1, x My + M3/2
+ ...+ In—l XMn_l + Mn +IHMH

=u+CYS, +CYLO, + CYA, + 1P, + 4,

In which:

M, My, ..., M, is milk yielded in 24 hours of
the recording day, kg;

Ii, I, ..., I is the intervals between recording
dates, days;

Iy is the interval between the lactation period
start date and the first recording date, days;

I, is the interval between the last recording date
and the 305" lactation day, days.

Estimation of Genetic Parameters

Repeated-measure animal models was used to
estimate genetic parameters by using the
MTDFREML program (Van Vleck and
Boldman, 1995). In the analysis, the additive
genetic effect, the maternal additive genetic
effect, the mother effect and permanent
environmental effect included to the model as
genetic effects and calving year-season, calving
year-lactation order, calving year-age and
service period as the environmental factors. In
addition, the first calving age was included as a
co-variable to the model.

The analysis model used to predict the genetic
parameter are as follows:

+MA,+PE, +bX,,, +e
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Yijtim 1s 305-days total lactation milk yield corrected (lactation 1, 2 and 3)

u is 305-days average lactation milk yield corrected

CYS, is calving year-seasonal effect;
CYLO; is calving year-lactation order effect;
CYAy is calving year-age effect;




1P, is Involution period effect (1: heifer, 2: 0-60 days, 3: 61-90 days, 4: 91-120, 5: 121-150, 6: >151days);

A

ijkimn
MA,, is maternal additive genetic effect;

is additive genetic effect;

PE , is uncorrelated random effect of cow;
b is regression coefficients;

Xijum 18 co-variable (first calving age: 20, 21, 22, 23,

€, 1s random environmental effect.

The Phenotypic trends as regressions of the
corrected milk yield averages on years for 305-
days milk yield. The environmental effect on
the phenotypic trend was estimated by using
corrected milk yield and lactation length
records of cows for 2 consecutive years. The
difference between the first and second year
milk records of a cow was assumed to be a
result of environmental fluctuations. The
genetic trend was calculated as the regression
of cow's breeding values to cow birth years.

.,50 and more);

RESULTS AND DISCUSSIONS

Lactation Milk Yield

Test Interval Method was used to estimate
Lactation Milk Yield from control day yields.
According to the results of the research,
average annual lactation milk yield, 305-days
corrected lactation milk yield and average
lactation length was calculated as 6197.88 =+
1681 kg, 6164.4 + 1713 kg and 313.23 + 28.4
days, respectively (Table 1).

Tablel. Average annual milk yield, corrected 305 days milk yield and lactation length

N |Mean SE Min Max. Cv
Lactation milk yield 6165 6197.88 1681.35 715.2 13684.8 27.13
Lactation length 6165 313.23 28.47 198.6 355.2 9.09
Corrected 305-day lactation yields 6165 6164.41 1713.90 1014.8 13561.1 27.80

Lactation milk yield has been observed to be
much higher than average lactation milk yield
due to the purchase of high-yielding dairy cows

from other enterprises between 2009 and 2012.
The changes in lactation milk yield during the
years is shown in Figure 1.
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Figure 1. 305- day milk yields during the years

Between 1989 and 2012, the average lactation
milk yield was calculated as 6197.88 = 1681.35
kg. The highest milk yield was calculated as
6979.90 + 1480.59 kg in 2005 and the lowest
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milk yield was 5625.08 = 1600.63 kg in 1993.
Milk yield has shown fluctuation over the years
(Table 2).



Table 2. Average Lactation milk yields by the years 1989-2012

Years N Mean SE Min. Max. CvV
1989 7 6004.69 °%f 1860.44 4565.8 | 9957.4 30.98
1990 155 |6074.72 <%f 1700.96 2945.8 | 11758.4 | 28.00
1991 267 |6087.83 <®f 1758.45 2260.8 | 12821.2 | 28.88
1992 358 |5714.83°" 1738.31 1684.0 | 11865.0 | 30.42
1993 316 |5625.08" 1600.63 715.2 11394.4 | 28.46
1994 258 | 6033.61 %" 1534.17 1768.8 | 9881.6 25.43
1995 252 |6365.91°¢ 1481.84 2611.0 | 11145.0 | 23.28
1996 245 |6198.22 °%f 1581.60 1900.8 | 11605.0 | 25.52
1997 268 | 6432.30™ 1652.29 2517.4 | 11864.4 | 25.69
1998 273 | 6367.88" 1705.40 825.6 11992.0 | 26.78
1999 248 | 6284.30"% 1599.05 2243.6 | 11725.8 | 2545
2000 297 |6117.98 % 1698.04 1336.8 | 10835.4 | 27.75
2001 348 | 5806.65%" 1635.30 855.4 9892.0 28.16
2002 311 | 6073.81 < 1674.15 829.4 10889.6 | 27.56
2003 317 | 6253.17%% 1365.19 2198.0 | 123994 | 21.83
2004 274 | 6000.11 °*f 1330.21 1943.4 | 11197.2 | 22.17
2005 332 6979.90* 1480.59 2669.2 | 12258.0 | 21.21
2006 313 |6119.31 <%f 1463.56 2061.6 | 9917.6 23.92
2007 354 | 6025.48 <%f 1668.63 1241.2 | 11044.0 | 27.69
2008 307 |6166.96 %" 1769.92 893.6 13402.4 | 28.70
2009 314 | 6783.72% 2132.68 1727.0 | 13520.8 | 31.44
2010 205 | 6794.63% 1935.36 2575.4 | 13684.8 | 28.48
2011 120 | 6447.06™ 1646.95 2371.8 | 10290.6 | 25.55
2012 26 | 6484.67™ 1486.10 3672.0 | 8830.0 22.92

P<0.05

305-day milk yield (6164 kg) calculated in this
study shown similarity to the results obtained
by the other researchers (Ozgakir and Bakir,
2003; Bakir and Cetin, 2003; Sahin, 2012;
Arslan and Cak, 2013).

305-day milk yield in this study was lower than
the reports of (Soysal and Ozder, 1989; Yener
et al., 1994; Yaylak, 2003; Ugur, 2000; Ozkok
and Ugur, 2007; Erdem et al., 2007; Yilmaz
and Bayril, 2010; Sahin and Ulutas, 2010).

It has been calculated higher than the reports of
Sekerden et al. (1987), Kumlu et al. (1989),
Giirdogan and Alpan (1990), Soysal and Ozder

(1990), Ulutas et al. (2002), Bilgi¢ and Alig
(2005), Bilgi¢ and Yener (1999), Duru and
Tuncel (2002), Kog (2006), Tapki et al. (2007),
Akkas and Sahin (2008), Cilek (2009).

Lactation length

The average lactation length calculated from
records obtained between 1989 and 2012 was
found as 313.23 + 28.47 days (Table 3).
Lactation length calculated in this study shown
similarity to the results obtained by the
researchers (Southern, 1971; Bakir and Cetin,
2003; Kog, 2006; Ozcakir and Bakir, 2003).

Table 3. Lactation length by the years 1989-2012

Years N Mean SE Min. Max. CV
1989 7 304.94¢ 36.73 239.0 342.2 12.05
1990 155 309.96"° 28.57 226.6 351.2 9.22
1991 267 311.02%¢ 28.07 206.6 351.2 9.03
1992 358 311.49"° 29.16 200.6 352.2 9.36
1993 316 306.86™ 30.18 201.6 353.2 9.84
1994 258 308.61% 30.74 203.6 352.2 9.96
1995 252 313.47% 28.38 209.6 354.2 9.05
1996 245 314.12%¢ 28.01 207.6 353.2 8.92
1997 268 312.63" 27.60 207.6 353.2 8.83
1998 273 314.64" 29.27 200.6 352.2 9.30
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1999 248 316.03" 27.66 201.6 353.2 8.75
2000 297 310.35" 30.86 204.6 351.2 9.94
2001 348 315.06™ 25.99 210.6 355.2 8.25
2002 311 316.47% 27.69 204.6 353.2 8.75
2003 317 318.11° 24.09 211.6 352.2 7.57
2004 274 315.86™ 26.88 212.6 352.2 8.51
2005 332 316.54™ 26.38 206.6 351.2 8.33
2006 313 317.67° 23.40 244.0 3522 7.37
2007 354 312.67 28.31 201.6 352.2 9.05
2008 307 313.33™ 27.02 200.6 352.2 8.62
2009 314 311.68™ 31.01 198.6 352.2 9.95
2010 205 314.27™ 29.41 201.6 350.2 9.36
2011 120 308.43"° 36.62 198.6 350.2 11.87
2012 26 284.01¢ 42.34 198.6 348.2 14.91
6155 313.23 28.47
P<0.05

Lactation length in this study (313.23 days)
was lower than the reports of Soysal and Ozder
(1989), Giindogdu and Ozder (1993), Yener et
al. (1994), Ozcan and Altmel (1995), Atay et
al. (1995), Kumlu and Akman (1999), Yaylak
(2003), Yener et al. (1994), Sahin (2009).

Lactation length in this study (313.23 days)
was higher than the reports of Ozcan and Pekel
(1976), Sekerden and Pekel (1982), Ozkiitiik

and Pekel (1986), Kumlu et al. (1989), Kumlu
et al. (1991), Ipek (1993), Erdem (1997),
Kaygisiz (1997), Bilgi¢ and Yener (1999),
Duru and Tuncel (2002), Ozcelik and Arpacik
(2000), Pelister et al. (2000a), Pelister et al.
(2000b), Bilgi¢ and Alig (2005), Sehar and
Ozbeyaz (2005), Cilek (2009).

Lactation length has shown fluctation between
the years 1998-2015 (Figure 2).
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Figure 2. Changes of lactation length according to years

The Trend Components
The Trend Components was shown in Table 4.
The genetic trends of cow breeding values were

calculated by taking regression into cow birth
years were found as -0.19 kg/year for 305-day
milk yield.

Table 4. Estimates of Trend Components

Years N Phenotypic trends Environmental trends Genetic trends
1989 7 7175.9 7443.74 -267.79
1990 155 7652.9 7796.67 -143.74
1991 267 7368.2 7467.25 -99.01
1992 358 6878.2 6923.90 -45.65
1993 316 6546.4 6523.05 23.40
1994 258 6504.5 6438.48 65.99
1995 252 6132.7 6085.45 47.22
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1996 245 5937.1 5918.63 18.46
1997 268 5980.3 5987.91 -7.58
1998 273 6075.6 6137.80 -62.16
1999 248 6285.1 6356.53 -71.44
2000 297 6560.9 6602.96 -42.05
2001 348 6238.8 6275.63 -36.87
2002 311 6590.2 6616.19 -25.95
2003 317 6526.9 6522.04 4.84
2004 274 6371.3 6243.95 127.31
2005 332 6516.6 6370.23 146.33
2006 313 5470.2 5295.73 174.45
2007 354 5025.8 4872.02 153.77
2008 307 4715.9 4665.50 50.41
2009 314 5487.2 5608.03 -120.80
2010 205 5348.1 5589.18 -241.03
2011 120 5831.1 6108.88 -277.83
2012 26 6340.7 6572.38 -231.64
Regressions of the corrected milk yield for 305 days
Y=7115.73-70.72X Y=7149.23-70.53X | Y=-33.48-0.19X
X=Year

The Phenotypic trends as regressions of the
corrected milk yield averages on years for 305-
days milk yield were found -70.72 kg/year
(P<0.01). The environmental effect on the
phenotypic trend was estimated by using
corrected milk yield records of cows for 2
consecutive years. The difference between the
first and second year milk records of a cow was
assumed to be a result of environmental
fluctuations.

The environmental change for 305-days milk
yield per year was estimated as -70.53 kg/year
(Figure 3).

-70,72

-70,53

Figure 3. Distribution of Trends Components

The annual genetic trends value (-019 kg/year)
obtained in this study was higher than the
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reported by Yener et al. (1978) -2.3 kg/year,
Tonhati and Lobo (1997) -10.20 kg/year,
Kaygisiz (2000) -78 kg/year.

This value was found lower than Mc Daniel et
al. (1961) reported 71.7 kg / year, Verde et al.
(1974) 33 kg/year, Siam and Diizgiines (1984)
78 kg/year, Lee and Freeman (1985) 55
kg/year, Akar and Pekel (1988) 53.6 kg/year,
Tusuruta et al. (1990) 73.2 kg/year, Glirdogan
and Alpan (1990) 149 kg/year , Avandano et al.
(1992) 74 kg/year, Zuk et al. (1994) 10.5
kg/year, Kaygisiz (1996) 83,7 kg/year, Hansen
(2000) 116 kg/year, Posadas et al. (2001) 29
kg/year, Duraes et al. (2001) 18.4 kg/year,
Akman and Kumlu (2004) 84 kg/year, Abou-
Bakr (2009) 2.19 kg/year, Gaidarska (2009)
26.48 kg/year, Golverdi et al. (2011) 6.79
kg/year, Yaeghoobi et al. (2011) 19,61 kg/kg
and Katok and Yanar (2012) 3.73 kg/year.
When studies conducted by different
researchers in different countries were
examined, it was found that the trends of the
annual genetic trends were positive except for
some of the values calculated by some
researchers (Yener et al., 1978; Tonhati and
Lobo, 1997; Kaygisiz, 2000) It was also
observed that the value of genetic trends
gradually decreased in recent years.



CONCLUSIONS

This result indicates that there are deficiencies
in the environmental conditions such as
management, nutrition and herd management
applied in the cattle enterprises. Breeders have
to make continuous selection regardless of their
genetic and environmental trends. In the
enterprises, these assessments give the oppor-
tunity to measure the success of applications up
to now. A negative phenotypic trend in terms of
milk yield in the farm may be due to
insufficient environmental factors. Despite the
right choice in the selection of the enterprise,
environmental factors have led to a decrease in
productivity. Annual fluctuations for these
traits, maybe due to sudden changes in climate
condition, management changes, nutrition and
hygienic levels or interaction between genetic
and environment. In this context, it is proposed
to improve the environmental conditions of
maintenance feeding and barn.
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