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Study on breeding goals including
protein yield for dairy cattle
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Table 2. Breeding goals (BG) and Selection
indices (1)

Breeding Goals
BG,=a,Gmilk+2a,Glat +a;GProtein

BG,= a,Grat +a3GProtein

Selection indices
I,=b,BVmik+b,BViat +b;BVProtein
I,=b,BVmilk+b,BVia%+b;BVProtoinss
I;=b BV mik+h,BVrat
I,=bh,BVmilk-+h,BV Protein
I;=b,BViat +b,BVProtein
1g=b BV milk+b,BViais
I,=b,BVmilk+b,BVProtein’%
I;=b,BV ratss+b,BV Proteind

The G's are additive genetic values,

The a’s are relative economie values per standard
deviation.

The BV’s are estimated breeding values,

The b’'s are index coefficients.

Table 1.Penotypic correlations and genetic correlations, heritabilities, standard deviation ( 8D ) of first

lactation in Hokkaido cows.

sD Milk Protein Fat¥® Protein %
Milk 1,511 0.36 0.83 0.94 -0.29 —0.40
Fat 54 . 0.62 (.29 0.88 0.27 -0.08
Protein 39 / 0.91 0.76 0.26 -0.12 —0.09
Fath 0.47 —0.56 0.29 -0.31 0,82 0.98
Protein % 0.21 —-0.68 —0.09 —0.32 0.7 0.70
Diagonal =heritabilities.
Above diagonal =phenotypic correlations. _
Below diagonal =genetic correlations.
( from SUZUKI and MITSUMOQTO!')
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Table 3. Theoretical correlated responses in milk traits according to single trait selection of sire with &0

daughters.
Expected response per SD
Select on - - -

Milk (kg) Fat (kg) Protein (kg) Fat%(%) Protein¥%(%)
Milk 0.47 (713) 0.26 (14.6) 0.37 (15.0) —0.85 (—0.17)  —0.40 (—0.09)
Fat 0.28 (435) 0.42 (22.8) 0.30 (12.3) 0.18 (0.08) —-0.05 (-0.01)
Protein 0.41 (628) 0.31 (17.2) 0.39 (16.0) —0.18 (—0.09) —-0.18 (—0.04)
Fath —0,28 (—423) 0.13 (7.2) —0.13 (-5.3) 0.66 (0.31) 0.47 (0.10)
Protein % —0.33 (—9508) -0.04 (—2.2) —0.13 (—5.4) 0.49 (0.23) 0.62 (0.13)

Selection intensity equalsl.0.

The values in parentheses are indicated in real scale.

Table 4. Selection responses for BG| and BG, on selection indices.

Expected Respones per SD

Index BG, BGs
Milk Fat Protein FatX¥ Protein¥% Milk Fat Protein TFat¥% Protein¥%
I, 0.47 0.26 0.37 —0.37 —0.43 0.31 0.42 0.32 0.13 -0.08
i, 0.47 0.25 0.36 ; —0.37 —0.44 0.31 0.41 0.32 0.13 -0.08
Is 047  0.%5 037" -0.37 —0.41 0.31 0.42 0.32 0.13  —0.08
1, 0.47 0.25 0.36 —0.37 —0.,43 0.38 0.32 0.39 -0.13 —0.11
I (.41 0.28 0.39 —0.24 —-0.19 0.31 0.42 0.32 0.14 —0.07
Ig 0.47 0.25 0.37 —0.37 —0.42 0.31 0.41 0.32 0.13 —0.08
I, 0.47 0.25 0.36 ~-0.37 —0.44 0.38 0.31 0.39 -0.13 -0.11
Ig 0.33 0.01 0.14 —0.53 —-0.62 0.02 0.24 -0.01 0.33 —0.11

Selection intensity equals 1,0.
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Table 5. Expected respones for BG, and [, due to sire selection with 50 daughters and variable relative

waight.

Relative weight

Expected response / 8D

Milk Fat Protein Milk Fat Protein Fat% Protein %
1.00 1.50 0.256 0.47 0.26 0.37 —0.37 0.44
1.00 1.50 0.50 0.47 0.26 0.37 -0.37 —0.43
1.00 1.50 1.00 0.47 0.26 0.37 —-0.37 —0.43
1.00 1.50 2.00 0.47 0.26 0.37 —-0.37 (.43
1.00 1.00 0.50 0.47 0.26 0.37 —-0.38 —0.44
1.00 2.00 0.50 0.47 0.26 0.37 -0.37 —0.43

Selection intensity equals 1.0,

Table 6.Expected response for BG, and |, due to sire selection with bl daughters and variable relative

weight.

Relative weight /

Expected response / SD

Fat Protein Milk Fat Protein Fat% Protein %
1.00 0.10 0.28 0.42 0.30 0.19 —-0.05
1.00 0.30 0.31 0.42 0.32 0.14 —-0.07
1.00 0.50 0.33 0.42 0.34 0.11 —-0.08
1.00 1.00 0.36 0.40 0.36 0.04 —0.11
1.00 2.00 0.38 0.38 0.38 —0.03 —-0.13

Selection intensity equals 1.0,
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Summary

The goal of daily cattle breeding is to improve
the nation’s dairy industry. Cattle are usually
bred for multiple rather than single traits. In
the future, protein will become more important
than Solid-Not-Fat (SNF) content in the dairy
industry, Two alternative breeding goals were
defined by additive genetic values with several
production traits according to their economic
values per standard deviation, The first breed-
ing goal (BG,) included milk, fat, and protein
yield, The second (BG;) was fat and protein
yield, Selection was based on sires with 50 daugh-
ters, Selection responses were obtained by stan-
dard selection index procedure and expressed as
proportion of standard deviation for each trait,
The 8 selection indices were derived on several
milk production traits and two breeding goals.
The genetic change for selection indices varied
more between breeding goals than within each
goal, The breeding goal BG, was sensitive to
various relative economic values. The estimated
response of milk yield in BG, tended to be lower
than BGj, but fat yield tended to be higher,
Choosing the appropriate economic values of
protein in BG,, the expected response of protein
yield was similar between breeding goals. The
loss of genetic gain for percentage iraits could
be reduced by selecting BG,., When the goal is
to increase protein yield and maintain the pro-
tein content, selection due to BG, is preferred.
Key words breeding goal, protein content,

selection index
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