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Tablel. Number of cow records hy seasons and

lactations

Factors Records
Season
Spring (3~5)% 968
Summer (6~ 8) 925
Autumn (9 ~11) 1,029
Winter (12~ 2) 1,000
Lactation
First 922
Second 843
Third 702
Fourth 545
Fifth 390
Sixth over 520
Total records 3,922

a) The numbers in parentheses indicate calender months
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Table2. Mean squares for the milking performnce hy variance-covariance

analysis

S.y.» Between sire Within sire Error

d £Y 191 1,319 1,510
Actual milk yield 3,877,919 2,532,044 2,702,283
M. E. milk yield 2,496,215 1,780,575 1,871,096
Actual FCM 3,814,293 2,408,543 2,746,007
M. E. FCM 2,369,298 1,616,166 1,711,429
» Actual SCM 4,247,681 2,741,260 2,931,805
% Actual fat yield 6,567 4,025 4,347
Z M. Etfat yield 4,212 2,683 2,877
S Actual SNF yield 28,433 19,062 20,247
% Actual fat percentage 0.28 0.15 0.17
Actual SNF percentage 0.22 0.09 0.11
Actual FCMI 8.70 6.47 6.75
M. E. FCMI 10.80 5.95 6.57
Actual SCMI 8.71 6.28 6.59
Feed efficiency 89.04 84.48 85.05

a) Souce of variance. b) Degree of freedom.

M. E. [ Age-calving adjustment to mature equivalence.
F(S)CM : Fat (solid) corrected milk yield.

F(S)CMI : Simple production-body size indices by FCM (SCM).

Table3. Mean squares for the performnce of milk yield by least-squares analysis

S. V. ¥ Sire Season Lactation Error

d. £ 9 208 3 5 3,705
Actual milk yield 4,329,350 91,744,799 116,553,622 2,695,116
M. E.9milk yield 3,007,464 27,269,515 6,959,558 1,731,994
Actual FCM 3,843,938 64,858,856 95,306,032 2,286,037
M.E. FCM 2,506,135 14,640,597 5,170,868** 1,553,799
» Actual SCM 4,575,503 71,054,542 97,589,348 2,553,770
% Actual fat yield: 6,571 81,185 132,949 3,664
% M.E. fat yield 4,431 13,667 6,837* 2,557
S Actual SNF yield 34,021 568,894 678,649 18,093
S Actual fat percentage 0.52 2.39 0.96 0.15
Actual SNF percentage 0.28 3.20 5.13 0.15
Actual FCMI 10.75 321.54 167.06 6.05
M. E. FCMI 11.39 79.55 94.40 5.92
Actual SCMI 10.79 302.67 136.84 5.89
Feed efficiency 0.82 3.99 8.10 0.69

a), b) and ¢) Refer to the footnote for the Table 2.
* ! Significance at the 5%
#% ! Significance at the 1% level and others are significance at the 0.5% level.
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Table4. Estimates of variance components and heritabilities for each traits by

variance-covariance analysis®

Components of variance”

Traits - - - h* S.E°
of o ot
Actual milk yield (kg®) 2,532,044 177,673 2,709,717 0.261+0.08
93.4% 6.6% 100%
M. E. milk yield (kg*) 1,780,575 94,474 1,875,049 0.20£0.07
95.0% 5.4% 100%
Actual FCM(kg®) 2,408,543 185,577 2,594,120 0.29+£0.08
92.8% 7.2% 100%
M. E. FCM(kg®) 1,616,166 99,423 1,875,049 0.23£0.08
94.2% 5.8% 100%
Actual SCM (kg*) 2,741,260 198,866 2,940,126 0.27+0.08
93.2% 6.8% 100% ’
Actual fat yield (kg®) 4,025.6 335.6 4,361.2  0.31%0.08
92.3% 7.7% 100%
M. E. fat yield(kg®) 2,683.8 201.8 2,885.6 0.28+£0.08
93.0% 7.0% 100%
Actual SNF yield (kg*) 19,062.2 1,237.1 20,299.3 0.24+0.08
93.9% 6.1% 100%
Actual fat percentage (%) 0.1505 0.0175 0.1680  0.42+0.09
89.6% 10.4% 100%
Actual SNF percentage (%) 0.0903 0.0165 0.1068  0.62+0.10
84.6% 15.4% 100%
Actual FCMI(%%) 6.4696 0.2946 6.7642 0.17£0.07
95.6% 4.4% 100%
M. E. FCMI(%*) 5.9525 0.6396 6.5921 0.39+0.09
90.3% 9.7% 100%
Actual SCMI(%*) 6.2785 0.3215 6.6000 0.20£0.07
95.1% 4.9% 100%
Feed efficiency (%) 84.4761 0.6031 85.0792 0.03+0.06
99.3% 0.7% 100%

a) The upper row for each trait gives absolute values, while the lower row gives percentages of the

total variance.

b) aef, os° and o1 refer to error, sire and total variance, respectively.

¢) The standard error of heritability.

M. E., FCM, SCM, FCMI and SCMI : Refer to the footnote for the Table 2.
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Table5. Components of variance from the least-squares analysis of

heritabilities for each traits®

variance and

Components of variance®

Traits h* S.E
(Tc2 [ 0"[‘2
Actual milk yield(kg®) 2,695,116 91,093 2,786,209 0.13£0.03
96.7% 3.3% 100%
M. E. milk yield(kg*) 1,731,994 71,095 1,803,089 0.16+0.04
96.1% 3.9% 100%
Actual FCM (kg?) 2,286,037 36,838 2,372,875 0.15+£0.03
96.3% 3.7% 100%
M. E. FCM (kg*) 1,553,799 53,184 1,606,983 0.13£0.03
96.7% 3.3% 100%
Actual SCM (kg*) 2,553,770 112,693 2,666,463 0.17+£0.04
95.8% 4.2% 100%
Actual fat yield (kg®) 3,664.1 162.0 3,826.1 0.17+£0.04
95.8% 4.2% 100%
M. E. fat yield(kg®) 2,557.4 104 .4 2,661.8 0.16+0.04
96.1% 3.9% 100%
Actual SNF yield (kg®) 18,094.0 887.8 18,981.8 0.19£0.04
95.3% 4.7% 100%
Actual fat percentage(%*) 0.1462 0.0206 0.1668 0.49£0.06
87.7% 12.4% 100%
Actual SNF percentage (%) 0.1473 0.0073 0.1546  0.20£0.04
95.3% 4.7% 100%
Actual FCMI(%?) 6.0475 0.2623 6.1607 0.17+0.04
95.8% 4.2% 100%
M. E. FCMI(%% 5.9209 0.3049 6.0999 0.20£0.04
95.0% 5.0% 100%
Actual SCMI (%) 5.8876 0.2731 6.1607 0.18+£0.04
95.6% 4.4% 100%
Feed efficiency (%?) 0.6856 0.0073 0.6929 0.04%+0.03
W 99.0% 1.0% 100%

a), b), c)

. Refer to the footnote for the Tabled.

M. E.,, FCM, SCM, FCMI and SCM! : Refer to the footnote for the Table2.
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Least-squares means of milk yield, FCM and SCM for season and lactation®

Table6.

=

Actual SC
6.831.1% 66

M. E.FCM
6,405.4%+ 46.6

Actual FCM
6.384.0+ 59.0

M. E. milk yield
6.405.4+ 46.6

Actual milk yield

Item
Overall mean £*+S. E.

6,680.8%= 61.1
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M. E., FCM and SCM : Refer to the footnote for the Table2.

a) Least-squares mean % error of LS mean.

Table7. Least-squares means of milk component and efficiency for season and lactation®

Feed-E.

"
Q.

Act. SNF  Act.fat % Act. SNF % Act. FCMI M.E.FCMI Act. SCMI

M. E. fat

Act. fat

Item
Overall mean £ S. E.

8.65+0.02 29.5+0.10 30.5%0.11 30.4%0.10
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Feed-E. : Feed efficienc

. Refer to the footnote for the Table2.

M. E.. FCM, SCM and FCMI(SCMD

a) Least-squares mean * error of LS mean.



TableS. Phenotipic and genetic correlations between performance of milk yield and efficiency®

Feed-E.

0.41+0.14 0.71£0.08 0.48+£0.13 0.11£0.28

Act. SNF  Act.fat% Act. SNF% Act. FCMI M.E.FCMI Act.SCMI

0.78£0.06 0.62+0.09 1.056+0.01 -0.33+0.14 0.22+0
0.77+0.06 0.83+0.04 0.78+0.06 0.57£0.10 0.56+0.10 0.89£0.03 -0.44£0.12 0.03£0.16 0.48£0.12 0.66£0.08 0.52£0.11 0.053%0.

M.E. fat

Act. fat

Act®MY MEMY Act FCM M.EFCM Act. SCM

Traits
Act. milk yield

M. E. milk yield
Act. FCM

N

A7

0.87+0.05 0.97£0.02

0.99:+0.02¢ 0.91+0.03

7

2
2
2

1£0.27

0.87
0.95

{

T

5
5

0.71£0.07 0.58+0.10 -0.16%0.

0.58+0.11 -0.15%0
0.67£0.08 0.60%0.10 -0

7

0.0

0.73%

1.01+£0.00 0.97+0.01 0.85+0.05 0.96+0.01 0.13+0.13 0.52%0.15 0.54£0.12

0
9

0.92+0.0

2
.

0.92£0.03 0.87+0.04 0.92£0.02 0.87£0.04 0.13£0.13 0.55+0.15 0.69+0.09 0.76x0.06 0.72+0.08 -0

0.90
0.99
0.98

M

|&]

3
30+0.26

9
v}

23

0.52+0.14  0.54%0.11

0.12
0.82£0.04 0.41£0.11 0.67£0.12

f
x

0.83£0.05 0.96+0.01 0.09

0.92£0.03

0.94£0.02

0.90
0.89
0.98
0.89
0.14
0.08

[

<«

Act. SCM

0.57+0.11

0.98

0.79
0.87
0.90
-0.16
-0.05

0.86
0.76
0.95
-0.13
-0.10

Act. fat vield

0.69+0.07 0.51£0.10 0.81+0.12 0.71+0.08 0.68%0.07

0.90

M. E. fat vield

PG REFOTT

0.68+£0.08 0.51%0.11 -0.02£0.26

0.2840.12 0.06%0.12 0.26+0.1

0.42£0.15

0.36+0.14 0.46+0.12

0.81£0.07

-0.17+0.12

0.83
0.3

0.97
0.14
0.05

Act. SNF vield

-0.03

3

0.13
0.11

82+0.33

0.23£0.14 0.49£0.14 -0.

0.43
0.14
0.16
0.12
-0.10

0.07
0.56
0.78
0.57
0.15

¢) Genetic correlation * standard error.

0.17
0.70
0.90
0.70

0.15
0.58
0.78

NF %
Act. FCMI

N

W
(3]
<
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0.26

0.19£0.25
0.11£0.26

0.93£0.03 0.99+0.00 0.4

0.67

54
74

0.

£0.03

3

0.9

0.80
0.99

0.21

0.01
0.08

-0.09
M. E.. F(S)CM, F(S)CMI

0.91

0.

M. E. FCMI
Act. SCMI

0.58
0.14

0.68
0.19
a) Genetic correlations appear above the diagonal, phenoyipic below.

0.53

0.21

: Refer to the footnote for the Table

0.21

0.14

0.16

0.

Feed efficiency

2.

b) Actual.
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Estimation of Genetic Parameters of Simple Production
-Body Size Indices and Other Dairy Traits on
Holstein Cows by Tokachi’s Field Data

Kazuyuki NISHIMURA®

Summary

To estimate the genetic parameters of the dairy traits, namely milk yield, fat yield, SNF (solid
-not-fat) yield, FCM (fat corrected milk yield), SCM (SNF corrected milk yield), fat percentage, SNF
percentage, and the efficiency of utilization of feed (simple production-body size index). Milk yield
and fat yield are considéring difference in parities and age-calving month adjustement to mature
equivalence (M.E.). Lactation records were collected from April in 1982 to March in 1983 on Holstein
cows in Western TOKACHI, Hokkaido. Numbers of records and sires were 3,922 and 209. Assum-
ing sire as one main effect, a one-way layout model was adopted for variance-covariance analysis and
also sires, parturition seasgns and calving numbers as three main effects, a three way layout model
was adopted to estimate each variance and covariance components by Henderson’s Method III (1953).
The calculation was done using the program ; LSML76, for least-squares analysis written by Harvey
(1976). Sire components of variance was small (3~5%) for dairy traits, while for the fat percentage
was large (12.4%). Heritability estimates obtained from paternal half-sib analyses by one-way
layout variance-covariance analysis and Henderson’s Method Il were 0.20, 0.16 for ML.E. milk yield
- 0.23, 0.13 for M.E. FCM ; 0.28, 0.16 for MLE. fat yield and 0.39, 0.20 for M.E. FCMI, respectively.
Genetic correlation coefficients among M.E. milk yield and FCM, SCM, SNF yield, M.E. FCM were
very high and positive, 0.77 to 0.89 ; fat yield, FCMI, SCMI, M.E. fat yield, M.E. FCMI were high, 0.
48 to 0.66.

* Hokkaido Prefectural Konsen Agricultural Experiment Station, Nakashibetsu, Hokkaido, 086-11, Japan.



