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Table 1. Heritability (#2), genetic variance (g,2) and residual variance {o.9)

Trait h? _ X o
First [actation
- Milk yield .4 627,642 885,478
Fat yield .39 816 1,260
SNF! yield .38 4,189 6,786
Protein vield .37 479 - 827
Type classification traits .
Dairy character .21 0.35 1.37
Body Capacity .21 0.76 2.80
Mammary system .09 0.21 2.05
Lingar type trait
Stature .33 13.07 26.02
Strength A7 2.86 14.13
Body depth .25 3.51 10.48
Angularity A7 1.46 6.96
Rump angle .28 3.94 10.21
Rump width .20 2.85 11.29
Rear legs, side view 16 2.61 13.43
Foot angle ) .07 0.92 11.52
Fore udder attachment .1 1.64 13.42
Rear udder height T 14 2.1 12.73
Rear udder width .16 2.00 10.18
Udder support 2 2.29 17.21
Udder depth .28 3.38 8.52
Front teat placement, rear view .24 4.20 13, 41
48 months after first célving
HL? mh 15,448 130,859
pL? 10 9,533 82,321
Milk yield .15 14,695,752 81,480,662
Fat yield .16 22,656 116,531
SNF! yield .15 107,687 810,722
Protein yield A5 14,110 79,668
84 months after first calving
HLE A3 59,570 389,522
PL® .13 a0, 665 214,433
Milk yield .15 38,374,147 216,058,075
" Fat yield .16 57,921 310,796
SNF' yield .15 286,125 1,605,044
Protein yield .15 37,964 209,854

' Solid non fat. 2Herd life. *Productive life.
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Table 2. Genetic (above diagonal) and phenotypic (below
Trait 1 2 3 4 5 6 7 8 g 10 11 12 13 14
First lactation '
1 Milk yield J3 .88 ¢ 18 —12 10 —.09 —.45 02 .36 .i4 —.14 .04
2 Fat yield .84 78 83 18 —15 15 —11 -2 —01 36 .07 —.12 .19
3 SNF' yield 99 BB 96 20 —13 .13 —.10 —47 .00 37 13 —.15 .07
4 Protein yield 95 B9 .98 22 —12 16 —08 —16 01 38 .09 —.44 09
Type classification traits
5 Dairy character 49 19 20 .18 69 68 .76 67 70 .96 —.05 .47 —.1f
& Body Capacity .06 07 .07 .07 .57 B3 82 98 97 53 —10 B2 —.12
7 Mammary system A9 19 19 19 47 36 53 50 43 B0 —A7 46 —.10
Linear type trait
8 Stature 02 02 .03 03 49 89 24 .84 75 61 —01 .76 —.19
9 Strength L2 02 03 03 47 80 25 70 95 51 —10 .83 —.13
10 Body depth .08 .08 .08 .08 46 .76 .23 62 .80 59 —11 75 —.43
11 Angularity 19 18 18 18 B9 22 26 25 .21 .80 01 31 —-.05
12 Rump angle .04 02 04 03 07 A8 —01 18 19 A1 —.02 —.10 —.10
13 Bump width o 00 01 D2 34 66 21 57 66 .60 50 .10 . —.02
14 Rear legs, side view 03 04 03 03 03 00 —.02 —04 —01 01 04 —04 00
15 Foot angle L0 00 00 00 92 20 0 6 49 46 .04 02 18 .00
16 Fore udder attachment =03 —01 -03 02 .15 .08 41 .05 .06 .04 A2 —06 .07 —.04
17 Rear udder height g2 a2 12 11 24 07 33 06 02 04 23 —.04 00 02
18 Rear udder width 22 19 22 22 28 27 3% A7 24 268 20 —.01 .24 —04
19 Udder support 212 18 43 13 00 31 —.04 —04 00 .14 —07 —.03 02
20 Udder depth —.21 =17 =20 —-1%¢ 01 —.07 .14 A0 —.05 —.12 —.01 —.04 —.02 —.02
21 Front teal piacement, rear view —01 .00 —.01 —.01 11 08 29 .07 07 .04 .05 —.03 .04 .04
48 months after first calving
22 K2 26 27 2T 28 .08 00 .44 00 —.01 —02 .05 .01 —.01 .00
23 PL? 24 26 26 .25 Q07 —-01 13 —01 —02 —08 04 01 —.02 .00
24 Milk yield 41 36 41 40 A1 02 46 00 00 00 08 .03 —.01 .01
25 Fat yield 84 42 38 37 1 02 16 00 —01 .00 .09 .02 —.0F .02
26 SNF! yield 39 37 41 40 41 02 .46 .00 00 .00 .08 .03 -0t .04
27 Protein yield 37 8% 39 40 1 02 46 00 00 .00 .08 .02 .00 .0f
84 months after first calving
28 Hi? 21 23 2 .28 .06 —.02 44.-.01 —.03 —.04 .04 .01 —.02 —.01
29 PL® Jd9 21 21 21 05 —.03 13 —.02 —04 —05 .04 01 —.03 .00
30 Milk vield S1 029 32 31 08 -—01 15— —02 —03 .06 .02 —02 .00
31 Fat vield 27 33 28 29 08 —01 15 —01 —03 —03 06 .02 —.02 .01
32 SNF' yield S0 29 3t 31 W08 —-01 15 —01 —.02 —03 .06 .02 —02 .00
33 Protein yield 2% 30 30 3 .08 —.01 45 —01 —02 —03 .06 .02 —02 .00
" 'Solid non fat.
2Herd life.
Productive life.
BESIR 73 (1) : 1-8, 2002 4
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diagonal) correlations amang first lactation and lifetime traits

33

% 18 17 18 19 20 -21 22 28 24 25 26 27 28 29 30 & 32
-15 —-20 A7 38 23 -38 0t 36 .25 69 47 B4 57 28 22 53 .37 .49 44
—17 —04 22 33 26 -24 06 46 3% B0 74 61 B3I 39 .33 49 61 50 .51
~14 —17 18 37 27 -3 .03 40 .33 70 53 68 63 .32 2t 55 43 .53 .49
—13 -6 19 A7 28 -—-32 06 .42 36 BB 59 68 68 35 30 54 .48 54 54
21 14 44 48 25 0B 1% 6 42 16 .44 6 .16 08 06 .09 09 .10 .10
A1 08 200 43 —02 ~.06 .04 —20 —.24 —23 —24 —24 —23 —28 —.30 —.30 —.30 —.30 —.29
19 83 52 71 37 39 41 40 3 31 M 32 33 .37 33 31 8 32 33
23 14 23 26 06 31 08 -.09 —.12 —.14 —15 —14 —13 —.12 —13 ~.15 —.16 —.15 —.14
40 10 16 39 —~04 00 .01 —.21 —24 —24 —28 —26 —.25 —27 —20 —.29 —.31 .30 —.29
89 05 20 48 .03 —.16 02 —.49 .24 — A7 —.19 —.18 —.18 —.27 —.30 —.26 —.26 —.26 .26
42 10 46 48 33 —.02 18 23 18 .27v %6 27 27 A6 A2 20 4% 20 .20
-7 —22 —16 —.16 — 15 —.07 —14 13 4 16 A1 4 42 Az A3 45 A1 143 A2
B34 18 A7 29 —03 12 —05 —.17 —.18 —.20 —.28 —21 —19 —20 —.20 —.22 — .28 —22 — 2
-8 —-12 02 -145 07 -03 13 -—03 .00 .01 .09 .03 04 —06 —04 —02 .05 .00 .00
' A0 —-05 11 00 —04° 42 — 11 —142 —14 — 15 —.13 —12 — 41 ~.12 —.14 —.16 —.14 — .13
.06 5 29 07 68 29 26 23 .09 .19 0f 42 34 31 21 28 23 .23
03 20 b6 27 06 .09 26 23 25 27 26 25 21 A9 22 24 23 23
.08 .19 .31 BT -7 24 19 14 29 24 27 26 M1 07 A8 A5 147 .16
01 4 19 21 05 23 48 16 28 22 25 25 21 48 24 23 2% .25
-0t 26 .11 —.06 .14 A7 25 2T 02 10 08 07 35 .37 20 .24 21 .23
03 15 10 10 13 .14 03 01 —.02 02 00 01 .02 .01 —02 .01 —.01 .00
01 06 08 07 .08 .06 .03 99 90 9t 92 93 98 97 95 985 96 .06
00 06 05 .06 .07 .06 .02 .93 B7 88 80 91 97 98 93 93 84 65
01 .05 09 11 08 .01 01 80 .95 88 99 .95 85 84 97 8 95 92
Q0 06 .09 .10 .08 .02 .02 .80 84 97 91 93 88 B85 .88 .97 90 .of
Q1 05 09 .10 .08 .01 02 980 95 {00 .98 98 89 8 97 91 97 85
01 05 .08 0 08 .01 -02 90 .96 99 .98 1.00 90 88 95 .93 .98 .97
D0 07 06 05 .08 09 .03 89 .84 83 83 83 .83 89 95 95 96 .9
.00 07 06 05 07 .09 .3 .84 90 B7 87 .87 .87 95 93 94 95 96
.00 06 08 .08. 08 05 .02 .82 -8 90 .88 .90 .90 93 o7 93 99 97
00 07 08 07 08 06 02 B1 B BB 90 B8 .8 93 o7 98 95 .96
00 08 08 08 .08 W06 02 82 86 90 .89 .90 .80 .93 57 {.00 .98 .99
00 07 08 08 08 06 02 82 86 8% .89 90 90 93 97 99 .99 1.00
BESER 73 (1) : 1-8, 2002 5
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1

Heritabilities for lifetime production and first lactation traits and genetic correlations among these traits
were estimated using an animal model. Data consisted of 58,352 lifetime records of Holstein cows reported
from 1975 to 1999 in the Hokkaido Dairy Cattle Milk Recording and Testing Association. Type traits and
pedigree information of 132,096 animals were obtained from The Holsteln Cattle Association of Japan. Herd
life and productive life for 48- and 84-mo after the first calving were defined as longevity traits. Milk, fat, SNF,
and protein yields in the productive life were defined as lifetime production traits. For the first lactation, these
production traits and 17 type traits were analyzed. A total of 33 traits were simultaneously estimated with the
multiple-trait EM-REML method. Heritability estimates of lifetime production ranged from 0.15 to 0.16. Genetic
correlations between production traits for the 84-ma lifetime and for the first lactation ranged from 0.53 for milk
and SNF yields to 0.61 for fat yields. Genetic correlations between fore attachment or udder depth and milk
production for the first lactation were negative (—0.03 and —0.21, respectively}). However, genetic correla-
tions between these trails and 84-mo milk production were positive {0.22 and 0.20, respectively).
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