(milk
yield) (fat yield) (protein yield)

(fat and protein percentage)

(genetic and environmental interaction)

1 (breed)
(Holstein Friesian) (Jersey) (Brown Swiss) (Red
Dane)
2305 )
6,875 31
1 180
305 5,566 33 % 3.0 % (
,2536) Bagnato Oltenacu (1994)
(Italian Friesian) 1966-1984 305
6,010 + 1,428 Livestock Improvement Association of
Japan (1996) Dairy Herd
Improvement 305
8,783 8,461 8,278 3.66 3.70 3.80 %
32 321 3.16 %

5,018 313 201
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39 % (2539)
1 - 15 ... (14
) 1 2 1,334.20
1,429.40 (2540)
« )
, 62.5 75 %
1,892 + 757.7 2,741 + 792.1
(2539)
(Master Bull Project)
(.. 3.2
3.2
+
Y 100* f1" Y100* f1”
>87.5 % Bos taurus 1,042 + 294 2,434+ 909 1,665+ 417 4,653 +1,876

75%  <87.5Bostaurus 1001 £293 2,492 + 858 1,585+368 3,903 + 1,238

<75 % Bos taurus 931 + 296 2176+ 796 1,607 + 507 4.013 + 2,166
Y100*= 100 A = (full lactation)
(2539)
1 (lactation number)
-7 3-5

(' hittenmore 11980
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,2529) Ray (1992)
4 5 Zarnecki (1991)
2
1 600 -700
3
2 500 - 600
123 4 3,420 3,751 4,083 4,415
= 3,087.8 +
(331.8X X ,2534)
3 4 (Conceicao et al., 1993)
2. C (Age at first calving) Bagnato
(1994)
Khan Shook (1996)
1982 - 1989 28+ 4
1 Morales
(1989) Venezuela
18-28
(2535)
112 27.80
+ 254 ' 29.7 (
12536)

3. A (season)

(2529)



Ray (1992)
40 31.2
Norman (1978)
(r2 1 4%
4. (year)
Ptak
1985 - 1987
7,243 + 1,397 1988- 1990

53 271 £54

5. (management)

(2538)

(Diminishing return)

(1993)

56

Ontario

6,968 =+

1,368

260+



(heritability , h9

coefficient) (genotype)

COVjGP)
Gp V(P)

= COV(GE) = 0

=h2

h2 bG/p

12530)

(Hammond et al., 1992)

1

(appetite)

(statistics)

o7

(regression

(phenotypic)
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Henderson ' Method Il Hermas (1987)
(Guernsey) 1958 - 1981

(paternal half sib)

1 0.27+ 0.12 0.77+0.15 Shanks
(1982)
1 2 3 > 4
0.27 + 0.02 021 +0.02 0.16% 0.02 0.15 + 0.02 Aoubakar
(1986) Jamaica Hope 0.42
Maximum Likelihood (ML) 1987 Swalve Van Vleck
Animal model
0.33
. Restricted Maximum Likelihood (REML) 1989 Dong Van Vleck
0.35
Cue (1987)
0.35 0.56 0.51
Short Lawlor(1992) ; Misztal (1992) T
1 ,
0.31 0.44 Jairath (1995)
0.25 0.60 0.56
Compos (1994)

0.342 + 0.043 0.382 + 0.048 0.511 +0.043
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0.327 + 0.075 0.526 +0.053 0.622

Derivative - Free Restricted Maximum Likelihood (DF - REML)  Mitsuyoshi
Van Vleck (1994)
' 1 0.30 Albuquerque
(1994) [
0.30



3.3

1
Henderson's
Method 11
Henderson's

Method 1l

ML

REML
REML
REML
REML
REML

DF REML
DF REML

PHS

PHS

22222

£ 222

Guernsey

Holstein Friesian

Holstein Friesian
Holstein Friesian
Holstein Friesian
Holstein Friesian
Holstein Friesian
Holstein Friesian
Jersey

Holstein Friesian

Holstein Friesian

h2+ SE.

0.24 + 0.12

1¢=0.27 +0.02
2r= 0.21 +0.02
3k 0.16 £0.02

4= 0.15+0.02

0.33
0.35
031
0.44
0.25
0.34 + 0.04
0.32 £0.07
0.30
0.30

ML = Maximum Likelihood

REML = Restricted Maximum Likelihood

60

Hermas et al. (1987)

Shanks et a. (1982)

Swalve and Van Vleck (1987)
Dong and Van Vleck (1989)
Short and Lawlor (1992)
Misztal et al. (1992)

Jairath et al. (1995)

Compos et al. (1994)

Albuquerque et al. (1994)
Mitsuyoshi and Van Vleck (1994)

DF-REML = Derivative - Free Restricted Maximum Likelihood

PHS = Paternal half sib

AM = Animal Model

h2= Heritability

S.E. = Standard Error



Henderson's

3.4

Method Il

REML
REML
REML
REML

N

PHS Guernsey

Holstein Friesian
Holstein Friesian
Jersey

Holstein Friesian

h2+S.E.
% %
0.77 £0.15
0.56 051

038 + 0.04 0.51+0.04

052+ 005 0.66
0.60 0.56

ML = Maximum Likelihood

REML = Restricted Maximum Likelihood

PHS = Paternal half sib

AM = Animal Model

h2= Heritability

S.E. = Standard Error

(rg)

(pleiotropy)

(Genetic correlation)

(linkage)

(crossing over)

(antagonistic effect) (

Compos

(1994)

-0.2

(synergistic effect)

12530)
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Hermas et al. (1987)

Cue et al. (1987)
Compos et al. (1994)

Jairath et al. (1995)
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-0.23 -0.29 0.26

Jairath (1995)

-0.28 -0.39 0.61
-0.08 -0.06 0.52
de Jagar Kennedy (1987)
-0.43 -0.64 0.56
-0.33 -0.43 0.55
Cue (1987) -
-0.285 -0.56 0.517
-0.285 -0.283 0.458 De Lorenso Evertt

(1982)

-0.43 -0 46



35

Henderson's
Method Il
REML

REML

REML

REML

3.6

Henderson's
Method Il
REML

REML

Holstein Friesian

Holstein Friesian
Holstein Friesian
Holstein Friesian
Jersey

Holstein Friesian

REML = Restricted

rgl\g?

7 3=

rg2g2

Holstein Friesian

Holstein Friesian
Holstein Friesian

Holstein Friesian

REML = Restricted
r,1p2=
r 13 =

rp2p2 =

-0.43

-0.28

-0.28

-0.20

-0.23

-0.43

-0.64

-0.56

-0.39

-0.29

rg2,9l
0.56

051

0.61

0.26

Maximum Likelihood

rp\,p2
-0.33

-0.28

-0.08

-0.46

rphp3
-0.43

-0.28

-0.06

rp2,p3
0.55

0.45

0.52

Maximum Likelihood
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de Jagar and Kennedy (1987)
Cue et al. (1987)
Jairath et al. (1995)

Compos et al. (1994)

De Lorenso and Evert: (1982)

de Jagar and Kennedy (1987)

Cue et al. (1987)
Jairath et al. (1995)

De Lorenso and Evertt (1982)
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