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Artificial insemination (AI) has greatly en-
hanced production potential in the dairy industry
since its implementation in the United States in
the late 1930s (Cole, 1938). However, improper
semen handling can result in low conception
rates, minimizing the advantages of an AI pro-
gram. Semen is most frequently damaged during
handling after thawing and prior to insemination
of the cow. The following practices should help
minimize semen damage that occurs due to im-
proper handling procedures.

Caring for Insemination Equipment

Several items are necessary to perform suc-
cessful artificial insemination, including an AI
gun, plastic sheaths, shoulder-length gloves,
straw cutter, thermometer, thaw box, tweezers,
paper towels, and lubricant. Plastic or stainless
steel boxes are good containers in which to keep
equipment clean and dry. Clean equipment after
each use with 70 percent isopropyl alcohol to pre-
vent spread of disease. Disinfectants and soaps

are lethal to semen and should not be used as lu-
bricants or to clean equipment.

Removing Semen from
the Liquid Nitrogen Tank

Time spent removing semen from the liquid
nitrogen (LN) tank must be kept to a minimum to
reduce semen damage. Temperatures can reach
+54°F in the neck of the LN tank (1 inch from the
top) (Saacke, 1974; fig. 1). If the entire canister
of semen (10 straws) is withdrawn above the frost
line (2 to 3 inches from the top of the tank), all
straws of semen can be damaged. When the de-
sired straw of semen cannot be located within 10
seconds of raising the canister, lower the canister
back into the LN for 10 to 15 seconds to cool
completely. Remove semen from the tank with
tweezers, not with the hands. Note the location of
the semen in the tank before removing the plug
from the tank. This can be accomplished by
maintaining a tank inventory with a wall chart or
inventory wheel (fig. 2). Quantity of semen re-

Figure 1. Temperatures found in the neck of a semen tank. Adapted from Saacke, 1974.
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maining in the LN tank also can be accounted for
with such a system.

Thawing Semen

Unfortunately, recommended procedures for
thawing semen are not the same for all AI com-
panies. Dairy producers usually use semen from
several companies but use only one protocol for
thawing semen. The National Association of Ani-
mal Breeders (NAAB) recommends thawing se-
men at about 90° to 95°F for at least 40 seconds
(Herman and Madden, 1987). Thawing semen be-
tween these temperatures allows more semen to
survive the thawing process. Calibrate the ther-
mometers used for monitoring thaw water tem-
perature on a regular basis to insure accuracy of
temperature measurements. Never thaw semen
straws in your pocket or in the cow. Under these
conditions, thaw rates are too slow and will re-

duce the number of viable sperm cells. Com-
pletely dry the semen straw with a paper towel
after thawing because water is lethal to sperm cells.

In large herds, it is not uncommon for several
cows to exhibit estrus on the same day, so it is
likely that numerous straws of semen will be
thawed at one time. Researchers at Washington
State University (Brown et al., 1991) reported
that as many as 15 to 20 straws of semen can be
thawed simultaneously in a thermos without re-
ducing semen quality (fig. 3). However, the inner
semen straws of a group of straws that had frozen
together demonstrated reduced motility, suggest-
ing the thaw water should be agitated so that
straws do not freeze together during thawing. A
larger volume of water (more than 1 quart) is rec-
ommended if more than five straws of semen are
thawed simultaneously (DeJarnette, 1999). The
number of straws of semen thawed should not exceed
the quantity that can be used within 10 to 15 minutes.

Figure 2. Semen inventory wheel made from Plexiglas or laminated cardboard. Sire number can be written on ad-
hesive labels and attached to the wheel or written directly on the wheel with erasable markers. Circles represent
straws of semen and can be darkened after each straw is used (adapted from Senger, 1992).
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Sire D   0 0 0 0 0 0 0 0 0 0
Sire E   0 0 0 0 0 0 0 0 0 0
Sire F   0 0 0 0 0 0 0 0 0 0

Sire K   0 0 0 0 0 0 0 0 0 0
Sire L   0 0 0 0 0 0 0 0 0 0
Sire M   0 0 0 0 0

Sire G   0 0 0 0 0 
Sire H   0 0 0 0 0 0 0 0 0 0
Sire I    0 0 0 0 0
Sire J   0 0 0 0 0 0 0 0 0 0

Sire A   0 0 0 0 0 0 0 0 0 0
Sire B   0 0 0 0 0 0 0 0 0 0
Sire C   0 0 0 0 0 0 0 0 0 0
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Loading the AI Gun

Before loading the semen in the AI gun, warm
the gun by rubbing it with a paper towel to avoid
cold-shocking the semen (ABS Global, 1996).
Cut the semen straw at the crimped end, not at
the end with the cotton plug. Then place a plastic
sheath over the semen and gun. Place the semen
gun close to your body under clothing (such as a
shirt or jacket) to avoid cold-shocking semen.

A preliminary study from Hawaii (Lee et al.,
1997) indicates loading multiple AI guns may be
detrimental to conception rates in hot environ-
ments. In this study, four cows were bred in
about 6 minutes. Cows bred last (at 6 minutes)
had lower conception rates than cows bred first,
second, and third (fig. 4). It should be noted that
these conception rates were not statistically dif-
ferent. Further research with more cows is needed

to confirm effects on conception rates of time
from thawing to insemination. It still is recom-
mended that cows be inseminated as soon as pos-
sible after thawing semen.

Proper Semen Handling on
Large Dairy Operations

On large operations, dairy personnel not acquainted
with AI techniques sometimes are recruited to
help inseminate cows. But only people who have
been adequately trained in artificial insemination
should be allowed to breed cows. Untrained per-
sonnel can become fatigued, reducing the accu-
racy of semen deposition.

General recommendations include thawing se-
men at 95°F in a water bath, not in the pocket or
cow, for at least 30 seconds but not more than 15
minutes. If several straws of semen are thawed at

Figure 3. Effect of thawing groups of straws and type of thawing bath on percentage of sperm motility 0 hours
and 4 hours after thawing at 97°F. Thawing semen in groups did not significantly damage sperm cells (adapted
from Brown et al., 1991).
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one time, stir the water bath so that straws do not
freeze together. Use the same caution when thaw-
ing several straws of semen as you would when
thawing a single straw.

Do not load too many AI guns simultaneously.
Conception rates could be reduced.

Inseminate cows as soon as possible after se-
men is thawed. Dairies using lock-up stanchions
should develop some form of an AI cart or
wagon. A golf cart or other small vehicle (such as
a mail truck) can be used to transport the AI
equipment to the cow. This will allow less time
between removing the semen from the thaw bath
and inseminating the cow.

Artificial insemination techniques of people
responsible for breeding cows should be reevalu-
ated on a regular basis (such as monthly or quar-
terly). It is important to remember that proper AI
techniques must not be compromised for convenience.
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Figure 4. Conception rates of cows decrease with order of insemination (Lee et al., 1997).
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