AI
ADVANCES

IN THE
BEEF INDUSTRY
By Heather Smith Thomas
The first use of artificial insemination was accomplished
by Arab Sheiks who wanted to utilize bloodlines of the horses
belonging to their tribal enemies. They would sneak up to
the other tribe’s herd at night with a mare in heat and secretly
would be collected, extended with a media, placed in glass
collect semen from the desired stallion into a leather pouch and
ampoules and kept in an ice bath. The extended semen would
take it back to their own camp to inseminate a prize mare.
be drawn up into a pipette to breed the cow. That semen would
The earliest documented use of artificial insemination
last 2 to 5 days, depending on the fertility of the bull,” he says.
was in 1780 when Italian physiologist Spallanzani obtained
The advent of frozen semen revolutionized this process.
puppies. A few other reports of successful AI breedings
Beef AI got started in the early 1950’s along with performance
occurred in the 19th century, but it wasn’t until about 1900
testing of certain bulls. Some progeny testing was done in the
that extensive studies with farm animals began in Russia. A
late1960’s and early 1970’s by the Beef
scientist named Ivanov developed the
Improvement Federation. Importations
technique for mares, and by 1930 he
of some European breeds were only
and his associates were doing artificial
possible by using frozen semen and AI,
The earliest documented
insemination of cattle and sheep.
due to restrictions on importing live
Artificial insemination in the
animals.
U.S. was first used in dairy herds in
use of artificial insemination
Today the AI process is easier with
the 1930’s with cooled fresh liquid
use
of synchronization protocols. All
semen—transported in glass vials kept
was
in
1780
when
Italian
the
cows
in the herd can be bred on the
cool in ice-water. Most AI studs were
same day instead of having to watch
local, because fresh semen couldn’t
them for signs of heat. Conception
physiologist Spallanzani
be transported very far. By 1938,
rates have also improved. Being able
organized AI was being done in U.S.
to ultrasound the cow’s ovaries and
dairy herds and a few beef herds. At
obtained puppies.
determine the time of ovulation helped
first they were using extended and
researchers figure out the best time
cooled liquid semen, packaged in glass
to inseminate cattle and obtain better
ampoules (vials). Carl Rugg (Bovine
conception rate.
Elite, LLC in Texas) says that in early years the process was
Rugg did his masters degree in reproductive physiology
all done by veterinarians, and then later by specialized AI
at Colorado State University. “This was about the time we
technicians who were employees of AI cooperatives.
moved to the next phase, packaging and freezing the semen
“The distributor would bring the veterinarian 3 or 4 bulls,
in French straws. We continue to use this technique and
and in those early years it was mainly dairy bulls. The semen
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packaging method, which allows the semen to freeze and thaw
with higher recovery and ultimately better conception with
frozen semen. We’ve come a long way in the packaging and
handling process.”
He says one of the biggest advances has been the use of invitro fertilization of embryos. “The producer may have a great
cow that’s getting old and she’s
not producing as many embryos
as desired. So we can aspirate
ova from her ovaries and fertilize
them in-vitro,” he says.
In addition to that, there has
also been an increase in the
production and use of sexed
semen in beef cattle. “The major
bull studs such as ABS Global,
Select Sires and Accelerated
Genetics first used dairy bulls
for sexed semen. A dairy bull,
in general, has very high fertility
and high quality of semen that
can be more readily processed
and sorted for sexed semen. The
dairy breeds, in general, are very
fertile,” says Rugg.
Dairymen started using sexed
semen, partly because of high
fertility that allowed this, and
partly because dairies do a lot
more AI breeding than do beef
producers. “Well over 70% of
dairy cows are bred AI, while
we might have 10% in the beef
industry. It was logical for sexed
semen to be used first in the dairy
business. They are turning over
more generations, faster, wanting
heifers to milk, rather than bull calves,” he explains.
“A few years ago we started seeing some placement of beef
bulls for sexed semen production. Each of the major bull studs
has a handful of beef bulls that they offer for sexed semen
availability. These are bulls with high fertility and high quality
semen that can make it through the sex-sorting process. Not
every bull’s semen can do this. We’ve seen several breeds such
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as Angus, Simmental, Hereford and Charolais being offered for
sexed semen,” says Rugg. There are also a few bulls chosen
for sexed semen in the club calf business.
“Increasing use of sexed semen is a slow trend because the
cost is still high—at least double the price of conventional
products, and it’s even higher for some of the bulls that are
in great demand,” he says.
The process is expensive, and
you only get a fraction of the
semen that would be obtained
conventionally.
“The company that came up
with the sexing technology has all
the patents on that process. They
contracted those patents to other
firms, so there are several large
firms like American Breeders
Service, Accelerated Genetics and
Genex that can process it with
their own machines. They pay a
royalty to use the technology,” he
says.
“Sexed semen is now fairly
prevalent throughout the U.S.
and we have facilities to process
sexed semen in many locations.
Sexing Technologies owns all the
patents, and they provide all the
media and products to be used
for that purpose, as well as the
training,” says Rugg.
Sexed semen has become more
widely used across the country,
especially in the dairy business.
“More beef semen is being sexed
today, however, than it was
earlier, and has perhaps doubled
in the past 5 years,” says Rugg.
“The cost of producing the straw of sexed semen might be
$25 to $40 so the bull studs are pricing the semen fairly high
to cover their expense of processing. The breeders who want
to use it are paying a premium for it. They might also be using
some in-vitro fertilization, which adds to the expense. They
are taking these high-end steps, however, to produce a high-end
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“We will continue looking for bulls in the top 20% of the various breeds—bulls
that can provide us with the next generation of better cattle.
We’ve really narrowed down the scope; most breeders are looking for the top
bulls rather than a wide range of bulls” —
 Darrel DeGrofft, DVM
product. TransOva Genetics does a lot of IVF work. They can
utilize not just fresh semen, but can take a straw of semen and
sex sort it,” he says.
Darrel DeGrofft, DVM,an embryologist in Loveland,
Colorado (Colorado Genetics, Inc.) says most beef cattle
producers who utilize AI are using conventional semen rather
than sexed semen, but the use of sexed semen is slowing
increasing. “There are currently some improvements being
made in sexed semen. Some of the companies are coming out
with products that will have more sperm cells per straw. I have
been told that later this year a new product will be available.
We do use some sexed semen occasionally in our reproductive
business. It’s best if used in virgin heifers, versus cows, due to
the smaller size of the reproductive tract,” he says.
“We still see a lot of general AI,” says Rugg. “Over this past
year with the drought situation in southern states, breeders who
were able to keep females have trimmed down their herds—
keeping just the best cows—and they will be using plenty of
AI this year. Producers who want to stay current with the rest
of the industry use AI as part of their program. We continue
to see an increase in the use of AI for production purposes and
to build back herds, and keep those generations moving, with
progress in genetics. You can fall behind pretty easily if you
don’t,” he says.
“We are also seeing more exported semen. With the world
market, a lot of the bulls that are being collected are not just
for domestic use anymore. Bovine Elite exports a lot of
frozen semen and embryos to Central and South America. We
continue to see use of high-end bulls in Central and South
America, South Africa, Australia and other areas of the world.
The embryos are contracted as needed. We don’t have an
inventory of embryos; these are custom produced for the
client,” he explains.
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“We will continue looking for bulls in the top 20% of
the various breeds—bulls that can provide us with the next
generation of better cattle. We’ve really narrowed down the
scope; most breeders are looking for the top bulls rather than a
wide range of bulls,” he says.
The breed associations are now able to identify DNA on
specific bulls, and are using those tools to move the superior
bulls to the front faster. “They are able to identify those as the
bulls we want semen from, and can bring them in young—to
get more use of them. You don’t have to be raising 20 bulls
to get the one exceptionally good one; we can now narrow that
scope a lot,” says Rugg.
Almost all the AI and ET companies in the U.S. and Canada
use synchronization protocols. “Every bull stud’s semen
catalog has these protocols listed at the back of their catalog—a
page for heifers and a page for cows,” DeGrofft says.
“We can use various programs for heifers or for cows,
though some people still use simple heat detection for 21 days
and breed accordingly. With timed AI (TAI), utilizing superior
bull genetics, the cattle are bred 9 or 10 days after you place
the CIDR, resulting in more calves born in the early part of
the calving season, which for most producers is economically
valuable,” he explains.
Some people ask if all the calves will be born in just a few
days if the cows are bred in a synchronized program and all
bred on the same day. “We know that even though they are
all bred the same day (to calve about 9 months later) calving
will be spread over 30 days; a few cows will calve as much
as two weeks early while others will calve two weeks late.
The majority of those AI calves will come within a 10 day
window, but they do not all calve on a Tuesday nine months
from the AI date!”
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