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Estimation of Genetic Variations for Linear Type Traits and

Composite Traits on Holstein Cows

D. H. Lee

Department of Animal Life Resources, Hankyong National University

ABSTRACT

Genetic parameters for linear type and composite traits were estimated by using Bayesian inference via
Gibbs sampling with a multiple threshold animal model in Holstein cows. Fifteen linear type traits and 5
composite traits were included to estimate genetic variance and covariance components in the model. In
this study, 30,204 records were obtained in the cows from 305 sires. Heritability estimates for linear type
traits had the estimates as high as 0.28 ~ 0.64. Heritability estimates for composite traits were also high,
when the traits were assumed to be categorical traits. Final score was more correlated with the composite

traits than with the linear type traits.
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Fig. 1. Plots of type scoring traits in Holstein
cows.

Table 1. Information of data structure for linear type traits and type scoring traits in Holstein

cows

N Mean SD Min. Max.
No. records/sire 325 92.9 173.8 11 1212
No. records/HYS" 2224 136 9.2 1 163
Age(yrs) 30204 291 1.21 1 9
Lactation stage 30204 5.59 3.09 1 12
Time after milking(hrs) 30204 6.07 2.52 1 12

Y Herd-Year-Season.
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Fig. 2. Plot of Gibbs sampling for thresholds
on general stature composite index
with threshold animal model in Holstein
Cows.
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Table 3. Fully conditional posterior means
and Monte-Carlo standard deviations
for heritabilities of linear composite
traits in Holstein cows

Trait(abbr.) Mean SD

General stature composite index(GSC) 0.46 0.02
Dairy capacity composite index(DCC) 0.37 0.02

Body size composite index(BSC) 050 0.01
Foot and leg composite index(FLC) 032 0.01
Udder composite index(UDC) 047 0.01

Table 2. Fully conditional posterior means and Monte-Carlo standard deviations for heritabilities
of linear type traits and final score in Holstein cows

Trait(abbr.) Mean SD Trait(abbr.) Mean SD
Stature(ST) 0.64 0.01 | Fore udder attachment(FU) 0.46 0.02
Strength(SR) 0.42 0.01 | Rear udder height(UH) 0.45 0.02
Body depth(BD) 0.49 0.02 | Rear udder width(UW) 0.35 0.02
Dairy form(DF) 0.33 0.01 | Udder cleft(UC) 0.28 0.02
Rump angle(RA) 0.66 0.01 | Udder depth(UD) 0.49 0.01
Thurl Width(TW) 0.47 0.02 | Front teat placement(TP) 0.53 0.01
Lear leg side view(LS) 0.32 0.02 | Teat length(TL) 0.64 0.01
Foot angle(FA) 0.29 0.01 | Final score(FS) 0.54 0.01
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Table 4. Fully conditional posterior means for heritabilities (diagonal), genetic correlation (upper
diagonal) and phenotypic correlation (below diagonal) of linear type traits and final
score in Holstein cows

ST SR BD DF RA TW LS FA FU UH UW UC UD TP TL FS
ST 064 034 045 029 018 046 —011 028 005 008 021 011 015 000 013 039
SR 030 042 077 024 —014 049 —016 030 022 004 044 010 -024 002 013 058
BD 037 061 049 050 —0.09 054 —008 023 022 009 044 018 -024 0.09 010 0.63
DF 018 017 037 033 —004 028 010 018 029 048 048 040 003 008 001 072
RA 016 -0.06 —-0.01 000 066 -0.04 0.0 —0.14 —0.16 0.02 —-0.10 —0.16 —0.05 —0.05 0.00 —0.15
W 034 037 041 022 —001 047 004 012 009 007 039 012 -012 004 008 043
LS —006 —0.05 0.00 011 008 001 032 —060 —0.14 —0.01 —0.18 0.06 —0.05 0.03 —0.09 —0.27
FA 014 011 0.9 004 —008 0.08 —032 029 023 005 022 014 007 —002 004 046
FU 005 015 015 017 —0.10 0.08 —0.07 011 046 046 041 -006 051 0.19 —002 056
UH 004 005 0.07 026 002 0.08—003 007 030 045 068 033 031 005 001 060
uw 016 028 031 031 -004 031-006 011 027 045 035 024 000 0.07 007 0.79
ucC 004 002 006 017 —006 0.06 001 006 012 021 014 028 027 029 006 042
ub 006 —0.17 —0.22 —0.03 —0.03 —0.11 —0.06 009 029 018 -0.11 018 049 0.17 —007 017
TP —001 004 006 006 —004 003 002 002 017 005 006 021 014 053 —-025 017
TL 012 011 011 0.04 000 011 —002 003 002 003 010 0.03—007 —012 064 0.03
FS 031 043 051 055 -009 037 —-013 028 045 048 062 026 007 016 009 054

ST: Stature, SR: Strength, BD : Body depth, DF: Dairy form, RA: Rump angle, TW: Thurl width, LS: Rear
leg side view, FA: Foot angle, FU: Fore udder attachment, UH: Rear udder height, UW: Rear udder width,
UC : Udder cleft, UD: Udder depth, TP : Front teat placement, TL : Teat length, FS : Final score.

Table 5. Fully conditional posterior means for heritabilities (diagonal), genetic correlation (upper
diagonal) and phenotypic correlation (below diagonal) of linear composite traits in
Holstein cows

GSC DCC BSC FLC ubC
GSC 0.46 0.61 0.72 0.58 0.51
DCC 0.41 0.37 0.47 0.28 0.56
BSC 0.51 0.32 0.50 0.36 0.35
FLC 0.34 0.13 0.20 0.32 0.42
uDC 0.35 0.37 0.25 0.26 0.47

GSC: General stature composite, DCC: Dairy capacity composite, BSC: Body size composite, FLC: Foot and
leg composite, UDC : Udder composite.
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GSCc¢ 0.81, DCCe2 0.73,
BSC<} 0.67, FLC®} 0.63 12|31 UDCS}+= 0.86
o2 =4 FAEAUL

Table 6. Fully conditional posterior means for
genetic correlations between linear
type traits and linear composite traits
in Holstein cows

GSC DCC BSC FLC UDC
ST 059 030 043 031 019
SR 062 026 087 043 030
BD 070 051 098 030 032
DF 059 099 046 025 056
RA~ -014 -003 -011 -015 -013
T™W 058 030 05 012 030
LS -029 009 -012 -065 -0.17
FA 044 019 026 092 026
FU 031 025 026 032 069
UH 026 050 010 018 0.80
uw 050 051 048 036 084
ucC 029 042 017 023 041
ub 007 001 -023 015 035
TP 009 011 007 005 0.16
TL 005 -001 011 0.04 -0.02
FS 081 073 067 063 086

ST : Stature, SR : Strength, BD : Body depth, DF :
Dairy form, RA : Rump angle, TW : Thurl width,
LS : Rear leg side view, FA : Foot angle, FU : Fore
udder attachment, UH : Rear udder height, UW :

Rear udder width, UC : Udder cleft, UD : Udder
depth, TP : Front teat placement, TL : Teat length,
GSC : General stature composite, DCC Dairy

capacity composite, BSC : Body size composite, FLC
. Foot and leg composite, UDC : Udder composite,
FS : Final score.
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