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Table 1. Descriptive statistics of the studied traits

Trait Number of records  Average  Min Max  Coefficient of variation (%)
Milk yield (kg) 9654 6672 1144 13636 26
Fat corrected milk yield (kg) 9438 5918 1132 12355 25
Fat (%) 9438 3.27 125 8.29 16
Protein (%) 3598 3.22 202 6.26 8
Fat yield (kg) 9438 216 39 483 26
Protein yield (kg) 3598 236 71 461 22
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Table 2. Estimated values of heritability and repeatability for the studied traits

Trait Heritability Repeatability
Milk yield 0.16 £0.02 0.44 +0.14
Fat corrected milk yield 0.14 £0.02 0.39 £0.15
Fat % 0.20 £0.02 0.31 +0.02
Protein % 0.11 +0.04 0.20 +0.03
Fat yield 0.15 £0.02 0.35 +0.01
Protein yield 0.13 +0.04 0.39 +0.03
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Table 3. Estimated values of heritability (h) and repeatability (r) for production traits of Iranian Holstein cattle in some
previous studies

Milk - Fat L
Source Population yield Fat%  Protein % yield Protein yield

h%r h% r h%r h% r h%r
Razavi et al. (2007) Markazi 0.20,0.46 0.32,0.40 - 0.23,0.39 -
Sheikhlou et al. (2007) Iran 0.22,0.44 -- -- 0.19, 0.37 --
Razm Kabir et al. (2009) Iran 0.27, -- - - 0.22,-- 0.25, --
Mousavi-Zadeh et al. (2010) Iran 0.28, -- 0.32, -- 0.34, -- 0.22, -- 0.22, --
Nafez et al. (2010) Golestan and Mazandaran ~ 0.27, -- - - 0.19, -- -
Hosseinpour et al. (2008) Iran 0.35, -- 0.28, -- 0.27, -- 0.33, -- 0.31, --
Taheri Dezfuli & Beigi Nasiri (2006) Khuzestan 0.19, -- 0.31, -- - 0.30, -- --
Alijani et al. (2012) Iran 0.16,0.44 0.21,-- 0.29,-- 017,035 0.19,0.43
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Table 4. Genetic (above diagonal) and phenotypic (below diagonal) correlations estimated between the studied traits

traits Milk yield F?:,ﬁg;?gfg d fat % Protein % Fat yield P;?;ﬁ;n
Milk yield 0.89 -0.40 -0.40 0.68 0.97
Fat corrected milk yield 0.70 0.08 -0.08 0.92 0.94
fat % -0.28 -0.01 0.61 0.45 -0.09
Protein % -0.30 -0.17 0.34 0.18 0.09
Fat yield 0.57 0.71 0.20 -0.04 0.76
Protein yield 0.67 0.85 -0.13 0.01 0.54
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Table 5. Estimates and statistics for genetic, environmental and phenotypic trends of the studied traits

. Milk yield Fat corrected milk o Protein Fat yield Protein yield
Trait (kg) yield (kg) Fat% (%) (kg) (kg)

Genetic trend 3.424 2.510 -0.002 -0.000 0.082 -0.020
Standard error 1.895 1.323 0.000 0.000 0.047 0.106
R? 0.154 0.167 0.633 0.020 0.142 0.006
P Value 0.088 0.074 <0.001 0.741 0.101 0.858
Environmental trend 85.894 67.612 -0.028 -0.007 1.122 1.620
Standard error 16.855 11.852 0.003 0.007 0.486 1.011
R? 0.591 0.644 0.812 0.137 0.228 0.300
P Value <0.001 < 0.001 <0.001 0.366 0.033 0.160
Phenotypic trend 89.544 70.258 -0.030 -0.007 1.216 1.691
Standard error 17.045 12.258 0.003 0.008 0.504 1.097
R? 0.605 0.646 0.817 0.114 0.244 0.284
P Value <0.001 <0.001 <0.001 0.414 0.027 0.174
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Figure 1. General forms of genetic, environmental and phenotypic trends of the studied traits
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ABSTRACT

The present study was conducted to estimate genetic parameters and genetic, environmental and
phenotypic trends of milk production traits in Holstein cattle of Hamedan province. In this study 11986
305-d records of first three parities of Hamedan province Holstein cattle, which were gathered during
1990-2011, were used. Variance-covariance components and breeding values were estimated using
animal mixed model, based on Average Information algorithm of Restricted Maximum Likelihood (Al-
REML). Herd-year-season and parity were fixed effects and directs additive and permanent
environmental factors were considered as random effects. Heritability estimates for milk yield, fat
corrected milk yield, fat percentage, protein percentage, fat yield and protein yield were 0.16, 0.14, 0.20,
0.11, 0.15 and 0.13 and their repeatability estimates were 0.44, 0.39, 0.31, 0.20, 0.35 and 0.39,
respectively. Genetic trends of these traits were, 3.42 kgl/yr, 2.51 kg/yr, -0.002 %/yr, -0.000 %/yr, 0.082
kg/yr and -0.020 kg/yr, environmental trends were 85.89 kg/yr, 67.61 kg/yr, -0.028 %/yr, -0.007 %/yr,
1.12 kg/yr and 1.62 kg/yr and their phenotypic trends were 89.54 kg/yr, 70.26 kg/yr, -0.030 %/yr, -0.007
%lyr, 1.22 kglyr and 1.69 kg/yr, respectively. The results of this study showed that the production traits of
Hamedan province Holstein cattle did not have noticeable genetic improvements in past years and most of
milk and fat yield increment have been induced by improvement of environmental conditions.

Keywords: Environmental and phenotypic trends, genetic, genetic parameters, Hamadan province
holstein cattle.
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