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SUMMARY

Additional aspects of pedigree information for genetic sampling on international 
basis were discussed in relation to the genetic improvement of Holsteins. Dynamic struc
tural changes in the pedigree of the elite cow population are useful for discerning the 
structural breeding trends and the current mating patterns of the target population. 
Those information will support the genetic development of young bull sampling programs 
and the optimum mating systems for the breeding goals of the Holstein in the field.

INTRODUCTION

Most of the developed countries have very well organized the infrastructures to 
effectively exploit the breeding systems,such as synergistic activities of herd test, 
sire and cow evaluation, artificial insemination, and statistical research. Advances 
in the technology and the control of reproduction have dramatically enhanced the 
possibilities of exchanging genetic material on a global scale using frozen semen and 
embryos. It has already been shown that the economic traits of dairy cattle varied 
genetically on sizable scale from one strain to another(Jasiorowski,1987). If exotic 
strains or breeds suited for production and consumer needs in the importing country, 
and are genetically superior without sizable genotype-environmental interactions in 
the importing countries than domestic strains or breeds, then a policy of continuously 
importing germplasm is strategically suggested. Naturally, this depends on the size 
of genetic differences in major economic traits and the genetic trend from the export
ing country. However, countries wanting to import germplasm have been faced with some 
unsolved problems in choosing elite bulls and elite cows in the target population when 
trying to select the most suitable breeding animals that fulfill their own breeding 
goals and needs without a time lag in the currently realizing genetic trend.

In general, the empirical pedigree index is constructed using a multiple 
regression. Clear evidences for pedigree indexing of Holstein bulls were reported by 
Everett(1980) and Schaeffer(1981). A model for ancestral information arising from two 
or more countries has been proposed by Janssen et al.(1986).

In this paper, additional aspects of pedigree information will be discussed in 
connection with the genetic improvement of dairy cattle.

MATERIAL and METHODS

Data of the USDA-DH1A elite cow index lists of Holstein from 1978 to 1989 were 
available for study. Top 1.0 to 1.2 % ranking cows were currently eligible for elite 
status with the first and the second stage screening criteria each year. The SIRE and 
MGS (Maternal Grand Sire) of elite cows were counted from pedigree and ranked according 
to their frequencies. Yearly trends in top groups of SIRE-MGS combinations were 
analysed. The differences in observed and expected frequencies of SIRE-MGS combina
tions were estimated in yearly basis. Expected frequencies of SIRE-MGS combinations(EF) 
were estimated as

EF = (Frequencies of SIRE X Frequencies of MGS)/Total number of elite cows.

RESULTS and DISCUSSION

In general, the major steps of selection .for breeding goals in dairy cattle are
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Table 1. Changes of relative frequencies in major sires of elite cows.

Ranking* Reg.no. ’78 ’79 ’80 ’81 ’82 ’83 '84 ’85 ’86 ’87 ’88 ’89

1 1667366A .02 .02 .01 1.12 13.88 34.43 42.11 36.93 25.91

2 1773417A .61 .47 10.25

3 1697572A .09 %  06 3.69 4.27 8.08

4 1665634A .01 .54 .91 1.41 2.10 5.98 7.36

5 1650414A .01 1.95 9.99 17.93 15.47 10.37 9.36 6.05

6 1747862A .07 .01 1.19 4.26 5.90

7 1721333A .05 .03 .04 1.50 5.34 6.02 4.45

22 1556373A .06 1.40 6.45 13.79 16.02 14.21 11.52 7.34 4.02 2.25 1.22 .56

45 1491007A 17.40 21.03 21.69 21.11 15.55 11.58 6.63 3.18 1.33 .67 .23 .09

54 1427381A 17.92 13.44 10.47 7.45 5.47 3.74 2.64 1.78 .85 .43 .13 .07

*: Ranking criteria on 1989 base. A :USA Registry number in Holstein.

Table 2. Changes of relative 1frequencies in major MGS of elite cows.

Ranking Reg.no. ’78 ’79 ’80 ’81 ’82 ’83 ’84 ’85 ’86 ’87

0303 ’89

1 1667366A .07 .28 2.20 2.71 11.72

2 1650414A .33 1.62 3.59 5.62 8.03

3 1491007A .11 .39 1.13 7.63 10.83 13.97 16.72 18.73 18.39 14.61 10.61 7.16

4 1626813A .04 .76 2.33 4.00 4.32 5.10

5 1556373A .21 1.34 3.64 6.44 7.70 8.08 6.84 6.28 5.06

6 1635843A .27 1.35 3.75 4.97 5.15 4.97

7 1682485A .09 .92 2.16 3.38

18 1450228A .83 1.44 2.06 5.47 5.50 5.21 4.71 3.62 2.65 1.84 1.18 .87

35 1441440A .55 .99 1.30 3.05 2.69 2.59 2.17 1.50 .93 .69 .55 .42

57 1347940A 2.31 2.46 2.29 3.83 2.92 2.07 1.13 .88 .72 .48 .35 .26

See Table 1. on ranking.
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Table 3. Changes of ranking in SIRE-MGS combinations of elite cows.

Ranking Reg.no.

SIRE MGS ’78 ’79 ’80 ’81

Rankings 

’82 ’83

on yearly base 

’84 ’85 ’86 ’87 '88

C
D

CO

1 1773417A 1667366A 49 1

2 1667366A 1491007A 2 1 1 1 2

3 1667366A 1650414A 80 10 7 7 3

4 1667366A 1626813A 19 6 4 4 4

5 1667366A 1635843A 16 5 3 2 5

6 1747862A 1667366A 35 8 6

12 1650414A 1491007A 21 1 1 2 2 3 12

88 1556373A 1491007A 7 2 1 1 2 3 7 10 24 88

- 1491007A 1347940A 1 1 2 1 3 6 25 71 - - - -

- 1491007A 1458744A 4 3 1 3 5 7 18 51 - -

See Table 1.

Tabale 4. Differences in observed and expected frequencies 

of SIRE-MGS combinations on 1989.

Ranking order 

in SIRE 1 2 3

Ranking order in MGS 

4 5 6 7 8 9 10

1 -233# -25 85 28 0 15 -25 34 3 3

2 151 - 2 -23 - 2. -26 1 23 -15 -8 -7

3 15 -14 - 3 24 -23* 16 7 -12 3 4

4 -34 59 -35* -17 71 - 7 -19 26 13 5

5 5 -36# 56 1 -13 5 32 - 8 0 -7

6 59 -26 - 9 20 -19* 16 11 -12 -3 1

7 -38 -26 -20 -14 -10 9 - 6 - 9 -8 -2

8 - 9 67 -17* -11 26 -11 - 9# - 1 1 -4

9 17 24 -10 - 3 1 2 - 2 - 1 -3 0

10 21 - 6 - 7 10 - 9 2 - 2 - 2 3 3*

#: Parent-offspring matings, *: Sire-son relationships in SIRE-MGS.

-: Lower than the expected frequencies(EF).

EF=(Frequencies of SIRE X Frequencies of MGS)/Total no. of elite cows.
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divided into three stages (Fig.l.), namely:
1) selection of elite bulls and elite cows for young sire production and 

for MOET;
2) selection for AI bulls after sire evaluation: and
3) selection for mating based on the genetic proofs in the commercial herd. 

If the dynamic structural changes of pedigree in the target population are available, 
these information can be used for genetic sampling to transfer the high potential 
genetic merits from the target population to the domestic population. Even in advanced 
use of nucleus breeding units with MOET, elite animals should be sampled from many 
families to form a nucleus unit for the care of inbreeding depression. The pedigree 
index based on the proofs of SIRE and MGS have been practically useful for predicting 
subsequent evaluations of young sire and young cow. Therefore, for the analysis of 
pedigree structures of a target population, those of active Al bulls are one of the 
choices(Specht,1988). But,there are some vulnerable points such as a time lag caused 
by progeny test and insufficient number for quantitative analysis. The best choice of 
analysis for this purpose would be the elite cows of the target population, which are 
selected for potential bull dams based on the ETA or the aggregate index(Mitsumoto, 
1989).

Dynamic changes in pedigree structure of elite cows were observed for passage of 
time in SIRE (Table 1) and MGS (Table 2). Typical right skewed patterns were observed 
in frequency distribution of SIRE and MGS. Structural changing patterns in SIRE were 
more clear and rather drastic than those of MGS. Changing trends in MGS have followed 
after those cf the SIRE’s patterns with intervals of four to five years, but the 
structural patterns in MGS have dispersed.

Some distinctive trends in top groups of SIRE-MGS combinations (Table 3) and 
differences in observed and expected frequencies of SIRE-MGS combinations (Table 4) 
were clearly informative for genetic sampling and to plan mating in addition to the 
precise genetic ranking of active AI bulls. Besides the information on dynamic 
pedigree structures, breeding trends in cows from embryo transfer in the target 
population can be obtained from consecutive analysis of the elite cow files.
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Fig.l. Major steps in selection for breeding goals.
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