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ABSTRACT

The data including milk yields, fat and protein percent for 628,395 heads collected by National Agricultural Cooperative
Federation, 15 type traits and final score for 62,262 heads collected by Korea Animal Improvement Association, which were born
in 1998 to 2004, and net profits calculated from milk price and raising expenses of individuals were used to estimate genetic
parameters. The highest positive genetic correlation, 0.81, was shown between body depth (BD) and loin strength (SR). Genetic
correlations between body depth (BD) and udder depth (UD), front teat placement (TP) and front teat length (TL) were —0.23,
which were lowest among the linear type traits. Furthermore, medium level of negative genetic correlations were shown the milk
yield with milk contents rate traits. Mostly low level of positive genetic correlations were shown between the milk traits and
linear score traits except milk yield and stature. Most of the genetic correlations of between the linear score traits and net profit
were low level of positive or negative genetic correlations. Among the genetic correlations, body depth (BD), angularity (DF) and
rear attachment width (UW), and final score (FS) with net profit were high as 0.17, 0.17, 0.18 and 0.18, respectively. Finally all
of the genetic correlations between net profit and milk traits were positive and higher than the linear traits with positive genetic
correlations. The results of this study suggest that net profit has been related with the linear traits, such as body depth (BD),
angularity (DF) and rear attachment width (UW) traits, and furthermore, milk traits including yield and contents rates influence
positively and greatly on net profit.
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Table 1. Distribution of records for milk yield and linear type traits

Selected data*

Milk records Linear type traits

Birth year Heads. Parity No Calving year No. Evaluation year No.
1998 5,760 1 62,262

1999 6,896 2 62,139 1999 123

2000 7,614 3 48,791 2000 4,672 2000 1,472

2001 8,642 4 28,933 2001 10,029 2001 3,877

2002 10,086 5 11,898 2002 16,460 2002 4,852

2003 10,878 6 3,872 2003 21,340 2003 9,163

2004 12,386 7 1,086 2004 26,984 2004 10,199

8 or over 292 2005 31,567 2005 12,290

2006 35,767 2006 18,225

2007 29,574 2007 17,488

2008 22218 2008 11,746

2009 14,600 2009 6,930

2010 5,937 2010 3,194

2011 280

Total 62,262 219,273 219,271 99,716

* Selected data included individuals with life time milk records and linear type traits and were used for genetic analysis of net profit.
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according to the last parity of individuals (from truncated

data)

Last parity Head Gross income ngg O milk ggitn;gl;agryce Rearing cost gfor Net profit?
1 161,925 6,740.7 4,377.2 3,952.6 —1,589.1
2 157,081 14,464.2 8,603.3 945.3 3,934.2 981.4
3 124,561 21,9434 12,201.9 1,766.9 3,926.5 4,048.1
4 84,735 29,323.8 15,492.8 2,430.3 3,917.5 7,483.2
5 50,101 36,522.8 18,637.1 3,036.1 3,907.2 10,942.4
6 26,074 43.405.0 21,516.6 3,597.2 3,891.1 14,400.1
7 12,255 49,755.8 23,538.5 4,109.0 3,881.9 18,226.4
8 5,175 56,157.8 25,4553 4,565.5 3,878.1 22,258.9
9 2,064 61,862.0 26,190.6 4,839.2 3,855.5 26,976.7
10 1,229 68,962.4 24,645.3 4,953.0 3,861.3 35,502.8

2.8Y 628,395 20,215.8 11,023.9 2,002.5 3,934.3 3,255.1

Note" indicates that the monetary unit is 1,000 Won, note
last parity of individuals.

? excludes income due to by-product sales, and note

*) represents mean of
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Table 3. Statistics for lifetime economic traits (from life

time data)

Trait Obs. Mean S.D.
Gross income (1,000 Won) 62,262 31,147.0 9,385.8
Net profit (1,000 Won) 62,262 4,995.3 2,507.7
Life time milk yield (kg) 62,262 38,0470 12,3715
Average number of parities 62,262 3.5 1.2
Average days of milking 62,262 1,280.2 396.0
Average days of life span 62,262 2,253.3 488.9

[y = 1IE-07x* —0.0016 X’ + 5.746 x* —4701.3, R>=0.888]

1,000,000 Won
9
8

Net profit

o 500 1000 1500 2000 2560 3000 3500 4000 4500

Fig. 1. Trend of net profit according to age days.
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Table 4. Basic statistics for linear type trait

Trait No Mean  S.D.
Front attachment placement (FU) 62262  4.69 1.62
Rear attachment height (UH) 62262  4.78 1.65
Rear attachment width (UW) 62262  4.85 1.57
Median suspensory (UC) 62262  4.87 1.39
Udder depth (UD) 62262  4.34 1.74
Front teat placement (TP) 62262 442 1.43
Front teat length (TL) 62262 493 1.58
Stature (ST) 62262  6.73 1.58
Loin strength (SR) 62262  4.65 1.39
Body depth (BD) 62262  5.07 1.46
Angularity (DF) 62262 490 1.32
Rump angle (RA) 62262  5.19 1.58
Rump width (RW) 62262  5.10 1.44
Rear leg, side view (LS) 62262  5.79 1.29
Foot angle (FA) 62262  4.40 1.38
Final score (FS) 62262 7590  3.64
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Table 5. Basic statistics for the milk traits (actual milk yield (kg), fat and protein percent)

) Milk Fat (%) Protein (%)
Parity No
Mean S.D. Mean S.D. Mean S.D.
1 62,262 8,449.8 1,513.2 3.88 0.51 3.15 0.21
2 62,139 9,946.6 1,785.8 3.84 0.52 3.13 0.21
3 48,791 10,209.6 1,879.2 3.84 0.54 3.10 0.22
4 28,933 10,121.4 1,908.8 3.81 0.55 3.08 0.22
5 11,898 9,858.2 1,904.6 3.79 0.56 3.06 0.23
6 3,872 9,487.0 1,864.9 3.78 0.55 3.05 0.23
7 1,086 9,070.9 1,875.1 3.78 0.59 3.04 0.24
>8 332 8,776.6 1,721.8 3.60 0.55 2.98 0.21

Table 6. Heritabilities (diagonal), genetic correlations (below diagonal) and phenotypic correlations (upper diagonal)
of linear type traits

ST SR BD DF RA RW LS FA. FU UH UwW UC UD TP TL FS
ST 036 026 036 0.18 014 029 -0.04 0.12 004 005 0.13 003 0.01 000 0.08 022
SR 046 020 048 0.04 -001 024 001 006 009 000 0.17 001 0.01 004 0.09 020
BD 059 081 028 023 003 030 001 006 009 003 022 003 -0.13 004 0.01 026
DF 044 0.09 055 019 005 021 008 004 007 017 025 010 —0.03 002 0.04 034
RA 023 -0.06 001 0.15 033 003 005 —0.04 —0.07 0.07 0.02 -0.02 —0.04 —0.03 0.00 —0.02
RW 055 044 021 043 001 023 002 006 004 007 022 003 -0.05 002 0.08 020
LS -0.16 —0.15 -0.09 0.07 0.12 -0.06 0.19 -0.20 —0.05 -0.04 —0.04 0.00 —0.05 0.02 0.00 —0.10
FA 026 0.10 0.12 0.01 -0.15 0.11 -0.52 0.14 008 0.07 0.09 005 006 001 0.03 0.19
FU -001 012 0.15 020 -0.14 0.01 —-0.08 004 021 026 020 009 026 015 0.00 035
UH 0.06 —0.05 0.01 029 0.09 008 —0.08 —0.01 047 0.22 035 016 021 002 002 038
uw 025 030 041 046 004 033 -0.13 020 035 057 015 0.11 -0.14 000 0.10 049
ucC 0.07 0.01 004 0.10 -004 0.01 -0.09 011 018 031 019 015 0.19 016 0.02 024
UD 0.06 0.04 -023 —0.04 —0.07 —0.03 —-0.05 0.08 049 048 0.00 039 0.24 014 -0.07 0.16
TP -0.08 0.06 009 0.01 -0.07 0.00 011 009 025 001 019 026 019 025 -0.11 0.13
TL 008 0.13 009 0.2 -006 0.07 -0.03 0.06 —0.03 —0.02 —-0.01 0.02 —-0.09 —-0.23 0.24 0.06
FS 039 036 048 0.64 —005 036 —-032 041 062 060 0.76 034 033 018 0.05 0.28

ST = Stature, SR =Loin strength, BD=Body depth, DF = Angularity, RA =Rump angle, RW =Rump width, LS =Rear leg, side view,
FA =Foot angle, FS=Final score, FU=Front attachment placement, UH = Rear attachment height, UW =Rear attachment width, UC =
Median suspensory, UD =Udder depth, TP = Front teat placement, TL = Front teat length.
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Table 8. Genetic correlations between linear type traits and milk traits

ST SR BD DF RA RW LS FA
Milk yield —0.392 0.00 0.010 0.011 0.012 0.009 0.011 0.010
Fat (%) 0.015 0.01 0.011 0.010 0.010 0.011 0.013 0.010
Prot (%) 0.009 0.01 0.011 0.009 0.010 0.010 0.012 0.011

FU UH uw ucC UD TP TL FS
Milk yield 0.011 0.009 0.011 0.010 0.010 0.010 0.011 0.010
Fat (%) 0.010 0.010 0.012 0.009 0.010 0.011 0.011 0.010
Protein (%) 0.010 0.009 0.011 0.011 0.011 0.010 0.012 0.010

ST = Stature, SR = Loin strength, BD = Body depth, DF = Angularity, RA = Rump angle, RW = Rump width, LS = Rear leg, side
view, FA = Foot angle, FS = Final score, FU = Front attachment placement, UH = Rear attachment height, UW = Rear attachment
width, UC = Median suspensory, UD = Udder depth, TP = Front teat placement, TL = Front teat length
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Front teat placement, TL

Front attachment placement, UH

Body depth, DF
7 0.08914] 0.17 Atele]

SR
0.08
0.11

]

o

O~
T

Udder depth, TP

ST
0.08
FU

0.10
Final score, FU

Loin strength, BD
Median suspensory, UD

Stature, SR

Foot angle, FS

Net profit

Table 9. Genetic correlations of linear type traits and net profit
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