








In 1998, a new American ID series was introduced to replace the separate eartag and registration number
series. American ID includes a two-character breed code, a three-character country code of USA, and
individual ID up to 12 bytes (e.g., HOUSA000050000000). This structure allows animals to be marketed with
the same unique ID around the world instead of being assigned a new ID in each country. Number blocks
were assigned by NAAB, either consecutively with no check digit or nonconsecutively with a check digit to
allow instant detection of 90% of keypunch mistakes. Organizations must remember to use only nhumbers

within the blocks they are assigned.

In 2006, electronic ID numbers were accepted by AIPL. Those are all numeric with 840 instead of USA and use

ID numbers greater than 003000000000.
Computing

Timely delivery of evaluations on schedule is a high
priority in the breeding industry. Following World War II,
the number of records grew quickly, but the number of
clerical staff at AIPL dropped from 93 in 1946 to 57 in
1951, which resulted in a 2-year delay from the time
records were received until sires were evaluated. The 1959
transition from punched-card processing to electronic
computing (Figure 6) was partially financed by a $150,000
grant from J. Rockefeller Prentice, the owner of American
Breeders Service.

As of August 2008, AIPL has delivered 95 national genetic
evaluations on the scheduled dates. The last release date
missed was in October 1974. Two slight exceptions were in
1993 when a redesign of all edit programs resulted in a 2-
day delay in the delivery of cow evaluations (but bull
evaluations were on time) and in February 2002 when buill
evaluations were distributed 1 day late because of an
evaluation recall and recalculation by the International Bull
Evaluation Service (Interbull) in Sweden. Since 1998,
AIPL has received three national awards for increasing
computing efficiency.

International selection

Since the start of the dairy genetics program in 1908,
USDA has been interested in foreign improvement
programs. In 1928 and 1929, USDA's DHI Letters included
detailed progress reports on milk recording in Germany,
England, Finland, and Australia. Economic research by
Robert Miller in 1977 questioned the dual-purpose
breeding programs for dairy and beef traits in Europe as
compared with specialized dairy selection in North
America. During the next 20 to 30 years, the percentage
of North American genes in foreign populations rose
rapidly as breeders in many nations almost completely
replaced local genes with imported genes.

From 1976 to 1995, genetic evaluations for Mexican
Holsteins were computed by AIPL. From 1993 to 1996,
rankings of all Canadian and U.S. bulls were distributed
together in a combined file. This joint North American
evaluation using conversion equations led directly to
Interbull's 1995 multitrait across-country evaluation
system now used to rank bulls worldwide.
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Figure 6. Data processing in a) 1936, b) the late
1970s (Frank Dickinson), and c) 1995 (Leigh
Walton and Duane Norman).
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Genomics

A century after USDA began a national database of phenotypes, USDA began an
international database of genotypes. In 1991, North American AI companies provided
semen samples from 1,068 bulls in 8 sire families to begin a genomic scan using 174
microsatellite markers. That cooperative project with researchers from the University of
Illinois, Israel, and AIPL attempted to discover if any major genes exist. In 1995, USDA
began a new Gene Evaluation and Mapping Laboratory, later renamed the Bovine
Functional Genomics Laboratory (BFGL). The research project was expanded to 367
markers, 1,415 bulls, and 10 families. In 1999, North American AI companies began
routinely sending semen samples for all progeny-test bulls to BFGL.

In 2007, BFGL, Illumina, and other research partners developed a chip (Figure 7) to
genotype more than 50,000 single nucleotide polymorphism (SNP) markers. Already
during the first year, more than 10,000 animals have been genotyped with that chip. A
low-density chip is now being developed to provide information from the most
significant markers at less cost. Tools for DNA genotyping and sequencing are rapidly
becoming much more affordable. In 2008, AIPL began sending genomic predictions to
Al companies, breed associations, and breeders for use in selection. Programming is
mostly complete to replace the traditional evaluations with genomic evaluations in
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Much genetic improvement (Figure 8) has occurred during AIPL's first 100 years due to BeadChip. ©2008,
steady advances in data collection, evaluation, computation, and understanding of Illumina Inc. All
genetic principles. Much of the credit for that success goes to the Extension Service rights reserved.
that promoted and managed
2,000 data collection in each State,

the breed associations and

private organizations that interacted directly with

breeders, and the dairy producers who participated

over the 100 years. Their motives were primarily to

gather information to improve management and

economic returns, which is still true today. Data

recording is considered to be a mark of sound

management and is expected to continue to flourish

and to expand. Use of those data for genetic
improvement is a byproduct at relatively little
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Cow birth year AIPL to discover and to implement many new tools
for use by all breeders nationally and internationally.

Breeding value for milk yield (Ib)

Figure 8. Trend in Holstein breeding value for milk yield.

In 2008, genotypic data and genomic predictions
were introduced by BFGL and AIPL, exactly a century after phenotypic data collection began. With this new
tool, dairy cattle breeders can greatly speed the rate of improvement for economic traits by tracing Mendelian
inheritance for thousands of genetic markers. As phenotypic data sets, genotypic data sets, and numbers of
markers expand, more of the actual genes that affect important traits will become known.

“Much is uncertain about how closely the human beings who will do the work will come to achieving that which
is biologically possible, but at least a good beginning has been made.” (Lush, 1956)

AIPL history on the web

History and photos (1908-present)

Evaluation changes (1989-present)

Laboratory names, evaluation schedule, and computing sites
Past AIPL staff

Top bull lists (1974-present)
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http://aipl.arsusda.gov/aipl/history/hist_eval.htm�
http://aipl.arsusda.gov/reference/changes/summary_chrono.html�
http://aipl.arsusda.gov/aipl/history/hist_lab.htm�
http://aipl.arsusda.gov/aipl/history/hist_staff.htm�
http://aipl.arsusda.gov/eval/summary/netmerit_menu.cfm?R_menu=v_Holstein.v_197410_html#StartBody�
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