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SUmmary

Management of the estrous cycle is now
more practical than it was a decade ago be-
cause of our understanding of fallicular waves.
Withavailahility of threegonadotropin-rleasing
hormone (GnRH) productsand two prostaglan-
din products, the cycle can be controlled for
fixed-time inseminations with little loss in con-
ception rate compared to inseminations after
detected estrus.  Vaious systems are effective
for programming fird inseminaions with or
without some hesat detection. With theincorpo-
ration of transrectal ultrasonography for early
pregnancy diagnoss 28 to 30 days after insemi-
nation, routine heat detection programs could
be diminated by reprogramming each cow after
an open diagnoss. The mog limiting factor in
the control of the cycle is the proportion of
missed heatsin estrus-synchronization programs
that rely patly or solely on heat detection.
Pregnancy rate (the proportion of cows that
become pregnant of al cows programmed for
insamingtion) is the best measure of an estrus-
synchronization program, because it measures
total number of pregnanciesachieved per unit of
time rather than smple conception success at
any given insemingtion.

(Key Words: Al Breeding, GnRH, Progtaglan-
din F,, Programmed Breeding, Economics.)

Introduction

Improving dairy herd reproductive
management requires an understanding of the
basic principles of getting cows pregnant. It is
critical to understand each component of the
estrous cycle as well astheannud reproductive
cyde (caving intervd) and determine where
limited time and resources might be best con-
centrated to reach A.l.-breeding goas. A

caving interva conssts of four mgor compo-
nents. The firs component is therest period or
elective waiting period (EWP). Theduration of
this period is partly a management decison.
This period varies from 40 to 70 days on most
fams. Part of its duration is based on the
physologicd need of the cow, in which the
reproductive tract must undergo an involution
process (return to its nonpregnant size and
function). Research indicates that when cows
cave without complication, this heding process
requires no more than 40 days. This process
includesmacro- and microscopic processesthat
prepare the uterus for another pregnancy.

The second component isthe period of time
between the end of the EWP and when the first
edtrus is detected for the first Al breeding. The
duration of this period is a function of the heet
detection rate as well as whether or not some
hormonal regimen is used to bring cows into
edtrus after the end of the EWP (e.g., PGF,.).
Whether or not PGF,. is used to bring cows
into edtrus for first services, the percentage of
cows detected in estrus depends on the rate of
heat detection or the efficiency of detecting
esrusin dl cows.

The third component of acaving intervd is
the active Al breeding period for each cow and
represents the number of days required for the
cow to concelve after the first Al service. If a
cow conceives a first service, then the third
component is nonexigent. Otherwise, it is a
function of the heat detection rate and the level
of herd fertility. The level of herd fertility de-
pends upon anumber factors, including sreand
cow fertility, correct thawing and handling of
semen, Al breeding technique, and timing of
insemingtion. Fertility and heat detection rates
are very important to establishing pregnancy in
atimely fashion.



The fourth component of a caving interva
IS gestation. The durdtion of gestation is fairly
condant. It cant be shortened significantly
without adversdly affecting the hedth or viability
of the newborn calf.

Based on these component parts of acalv-
ing interva, an EWP of 40 to 50 daysis proba-
bly sufficient for essentidly dl cows. With a
rate of heat detection of 65% and a conception
rate of 65%, the average period from the end of
the EWP until pregnancy is established in 95%
of the cows should be 35 days. Thismeansthat
some cows concalve immediately following the
end of the EWP and others remain open for
100 or more days. With an EWP of 50 d,
edrus and conception rates of 65%, and a
gestation period of 280 d, an average calving
interval of 365 days (50 + 35 + 280 = 365) is
attainable, when it is desired that 95% of the
COWS concelve.

Follicular Growth during
the Estrous Cycle

A fdlide is gmilar to a fluid-filled weter
bliger and contains the egg. The fdllicle is
composed of an outer layer of cdls (theca
cdls), which are exposed to blood capillaries.
Blood delivers gonadotropic hormones (FSH
and LH) from the anterior pituitary to the folli-
cle, which gimulate its growth, production of
gonada steroid hormones, and growth and
maturation of the egg. Inside the fallicle, an-
other group of cdls(granulosacdls) surround a
fluidHfilled cavity that forms the antrum of the
folide These cdls take the androgen precur-
sors (simulated by LH) produced by the theca
cdls and synthesze estrogen (stimulated by
FSH). Deep in the antrum, surrounded by
specidized granulosa cells, is found the micro-
scopic egg cell. Hundredsof thousands of these
fallides arefound in the ovaries of the heifer a
birth. Once she reaches puberty, thesefallicles
grow in a cyclic fashion from diameters of <1
mmto ovulatory szesof 16to 18 mmin diame-
ter .

For many years it has been known that as
follidesgrow, someeventualy ovulate, wheress
others become atretic (die). Earlier, it was
thought that fallicular growth was either bimodal
or continuous. More recently, it was assumed

that whatever fallicle had reached ovulatory sze
at the right time during the cycle would be the
one that would eventualy ovulate. Althoughthis
concept isprobably correct, it wasbased onthe
fact that a least one large follicle can be pd-
pated in the ovaries on dmost every day of the
estrous cycle.

With the use of the red-time, B-mode
ultrasonography, the same type of equipment
used in hospitalsby physiciansto monitor devel-
opment of human babies within the uterus of
thar mothers, we can examine the growth of
falidesin cattle. This same technology is used
to measure backfat and loin-eye areasin finish-
ing cattle and pigs. The probe is inserted into
the rectum with the gloved hand just above the
reproductive tract as if the cow were palpated.
Pacement of the probe in this pogtion alows
visdlization of the ovaries, uterine horns, and
cervix. The probe emits ultrasound waves that
are absorbed by fluid-filled cavities and appear
on the viewing screen as images in various
shades of grey or black. Follicles appear as
round black circles, and the corpusluteum (CL)
looks like a peppery dliptica structure.

Using this technology on a daly bads,
severd patterns of follicular growth have been
described, dong with new terminology to de-
scribe the dynamics of fallicular growth. These
terms were borrowed from smilar sudies
performed in monkeys. Figure 1 shows the
diameters of saverd follicles during the estrous
cyde of a cow. Two groups or "waves' of
follicles developed during thecycle. Ondays1
and 2, four fallides were visudized, but only
one continued to grow (dominant) from this
group (cohort) and "dominated” the other (sub-
ordinate) smdler follices. The subordinate
follicles underwent atresia (death) and were no
longer useful. Thefirgt dominant follicle under-
went a growth phase (d 1 to 6), a static phase
(d7t09), and aregressing phase (d 11 to 12
or longer). The second wave of follicdles visud-
ized appeared around days 9 to 11, one of
which dominated the other follicles and became
the second dominant fallice that eventudly
ovulated after luteolysis (desth of the CL).

Although any number of fallicles can make
up awave of follicles, usudly only one to six
develop in a wave. The firg wave and its



dominant follicleawaysappear a the sametime
duringthecycleindl cows. A "two-wave' cow
has an estrous cycle of 21 days. Two-, three-,
and four-wave cycles have been observed in
cattle, with the appearance during the cycle of
the second, third, or fourth wave being more
vaigble than the fird. EStrous cycles become
longer with increesng number of follicular
waves. Two-wave cyclesare 19 to 20 d, and
four-wave cycles tend to be 23 to 25 d in
duration.

The growth of agroup of folliclesthat make
up awave isinitiated by atrangent increese in
blood FSH, which is observed 1 or 2 days
before the beginning of each fallicular wave.
Estrogen in the blood aso rises and fdls with
the growth and regression of adominant follicle.
The dominant follicle gpparently dominates its
subordinate peers by producing substancesthat
inhibit their further growth.

Variation in the Interval to
Estrus after PGF,-

When PGF,.. was being tested asan estrus-
synchronization hormone in cattle, a common
endpoint to measure its success was the pro-
portion of cows observed in heat during a 2- to
5-day period after injection. That period re-
flected the proportion of cows that had a func-
tional CL secreting high blood concentrations of
progesterone & injection time. Any cow com-
Ing into estrus much before 48 hmost likely had
natural or spontaneous luteal regression before
the PGF,. injection. These cows showing
estrus before 48 hr werelikely on days 19to 21
of their cycdes when PGF,.. was injected. Ap-
proximately 2 to 5 days after theinjection, cows
would come into estrus because blood proges-
terone would return to basdline concentrations
within 12 to 24 hr, and the CL would no longer
be functiond. Interestingly, regardiess of how
S00N a cow came into estrus, concentrations of
progesterone would return to basdine at nearly
the sametime.

We have learned that the variable part of
this interval is the period of time during which
thefalliclematuresandinducesestrusby secret-
ing high concentrations of estrogen. Soit seems
that interva to estrus after PGF,. was not
related to concentrations of progesteroneduring

the estrous cycle but rather to the relaive matu-
rity of adeveoping fallicle a thetime of PGF,.
injection or lutedl regresson.

What would happenif PGF,.. wereinjected
a various stages of the cycle? Intervas to
edtrus are dependent on the relative diameter
(meaturity) of the dominant fallicle at the time of
PGF,. injection. Short, medium, and long
intervas to estrus after PGF,. are based on
when PGF,. is injected in the cycle. So if
PGF,- were given when either afirst or second
dominant follideisquite mature (largein diame-
ter), theinterva to estruswould be much short-
er than if PGF,.. were given at mid cycle be-
tween follicular waves or later inthe cyclewhen
the second dominant follideisreatively larger in
diameter.

Evidence exigts for these different intervals
based on studies conducted in dairy heifers
when PGF,.. was given & various stages of the
cycle. Assuming that most hefers have two
follicular-wave cycles, then injections of PGF-
at various phases of follicular maturity, whether
given while thefirg or second dominant fallicle
was present, would produce the various inter-
vds to follicular maturation, estrogen secretion,
and the onset of estrus (Table 1).

Is conception rate affected when PGF,. is
given a different times? Apparently it isnot, as
long as inseminations were based on detected
edrus. For example, if a PGF,. injection is
given on day 6 or 7, when the first dominant
fdlide is growing (Figure 1), the CL would
regress and the firsd dominant fallicle would
ovulate and be normdly fertile when Al breed-
ing was performed after detected estrus. Simi-
lar results occur for any dominant follicle thet is
inits growing phase a the time of PGF,- injec-
tion.

Pregnancy Rate

Severa factors determine the number of
pregnancies or the number of cavesborn (eg.,
herd fertility, technician ability, sre fertility, and
heat detection rate). One method to examine
the success of the insemination program is to
determine the number of cows that become
pregnant during each 21-day period after the
end of the EWP. This concept is suggested to



be the best measuring stick for success of Al
breeding.

The pregnancy rate (PR) equation can be
amplified to two factors: hesat detection rate
(HDR) and conception rate (CR) or PR=HDR
x CR (Table 2). Conception rateisdetermined
by herd and srefertility plus inseminetor profi-
dency. Usng the smplified method of deter-
mining pregnancy rate, one can evauate the
success of the Al breeding program, including
whatever programmed breeding sysem isused
to synchronize edtrus for first services after
caving. Let's assume a50-day EWP. Be-
cause no cows are Al bred until after 50 days,
100% of the fresh cows are open at that time.
By graphing the percentage open, we can
generate a curve that looks similar to those in
Figure 2. At50daysinmilk, 100% of thefresh
cows are open, and following heat synchroniza-
tion and firgt services and as a result of insemi-
nations at repesat estrus, the percentage of open
cows decreases with each subsequent estrous
cycleor 21-day period.

Heat Detection and Conception Rate

The downward dope of those generated
curves (pregnancy rate) in Figure 2 are deter-
mined by the number of cows detected in estrus
and their resulting conception rate after each Al
breeding. InTable3, afew examplesof various
heat detection and conception rates are shown
to illudrate ther effects on pregnancy rate
during each 21-day period. In the first four
examples, holding heet detection rate constant
a 60%, conception rates were varied from 30
to 60% (low to high). The resulting pregnancy
rates range from 18 to 36%, or in other words,
18 to 36% of the cows detected in estrus and
inseminated became pregnant during each 21-
day period. Inthelast four examplesin Table
3, conception rate was held constant at 50%,
and hest detection rate varied from 40 to 70%
(lowto high). Resulting pregnancy ratesranged
from 20 to 35%. The number of pregnancies
achieved during each 21-day period, or after
each additiona estrous cycle, can be affected
by various rates of conception and hest detec-
tion. For example, one herd could achieve a
24% pregnancy rate with better than average
heat detection (60%) and an average concep-
tion rate (40%), whereas another herd could

achieve a amilar pregnancy rate (25%) with
average heat detection (50%) and better than
average conception rate (50%).

Per centage Open Curves

Using the firg example (firgt four lines of
data in Table 3), four curves are plotted in the
Figure 2. The upper curve represents an 18%
pregnancy ratefor each 21 days. Theremaining
curves represent 24%, 30%, and 36% preg-
nancy rates. A horizontd line drawn acrossthe
graphat the 50 percentage open mark approxi-
mates average days open for each pregnancy
rate curve. Using this method of evauaing the
number of pregnancies established during each
21-day period after the end of the EWP, one
can see how improvementsin either heat detec-
tion rate, conception rate, or both can increase
the number of pregnancies achieved in the Al
breeding program. Because conception rateis
determined easily, one aso can edimate the
herd heat detection rate by dividing the preg-
nancy rate for each 21-day period by the con-
ception rate during that same period.

Programmed Breeding

Most dairy producers appreciate the bene-
fitsand advantagesof using an estrus-synchroni-
zdion program. Synchronizing edirus in cétle
amply makes occurrence of estrus more pre-
dictable and Al breeding more convenient.
Dairy producers have benefitted from the supe-
rior genetics of proven bulls, which have in-
creased pride of ownership in better-bred
cattle, as wdl as providing a pay off in grester
milk production. Although most are sold onthe
idea of using heat synchronization, one question
most frequently asked by dairy producers and
dairy veterinariansis. What is the best way to
synchronize estrus in dairy cows and heifersfor
Al breeding?

The program used successfully on dairy
famsisprobably the onethat isthemost smple
to execute. Although heat synchronization of
large numbers of cows and heifersisnot typical
on most dairy farms, except in large herds or
where seasond calving is practiced, one needs
to develop asystem for identifying cows (based
on days after calving) and heifers (based on



age) that should go into each breeding group
cluster.

The breeding cluster is one method that can
be used. For example, if the EWP is 50 days
before Al breeding, then a breeding cluster of
cows can be organized that falswithin acertain
range of days in milk to fit the targeted first
breeding date. These cows can be identified
eadly from abreeding whedl, computer records,
or by amply keeping a chronologicd list of
caving dates. In our herd of 200 cows, we
cluster cowsthat calve during a 3-wk period so
that the freshest cow in the cluster mests the
minimum acceptable EWP. When the EWP is
50 days, then a cluster would consst of cows
that are 50 to 71 days in milk during the tar-
geted breeding week. Therefore, the average
interval to firg insemination is 60 days for the
herd. Cowsthat fail to concelve should return
to egtrus during the breeding week of the next
cluster of cows, which would be estrus-syn-
chronized for Al breeding 3 wk after the first
cluster of cows. This dugtering method alows
firg services and repeat inseminations to occur
during the same week, thus concentrating most
inseminations during 1 wk out of every 3 wk.
This same system can be employed for Al
breeding of replacement heiferswhenthey reach
an acceptable age and weight to enter abreed-
ing clugter.

In larger herds, grouping cows into a 1-wk
clusterisnecessary. This1-wk cluster smplifies
Al breeding of cows that meet the breeding
criteriaon aweekly bass. Therefore, duringthe
period before the cows reach ther targeted
breeding date (based on days in milk and the
EWP), estrus is synchronized to occur during
each breeding week. Usudly, the synchroniza-
tionperiod is set s0 estrus or fixed-time insemi-
nationwill occur inthe Monday-to-Friday work
week.

Choosing a Breeding System

Once a sysem isin place to identify cows
and hefersthat fit those criteria for induson in
an Al breeding clugter, then the specific pro-
grammed breeding system is fit into a weekly
management sequence. What successful pro-
grams are available? There are two generd
categories of programs from which to choose:

1) PGF,-; or 2) gonado-tropin-releasing hor-
mone (GnRH) + PGF,... Thefirginvolvesusng
ether of two prostaglandin products that are
avaldble in the U.S. market (Lutayse® and
Estrumate®). The second category uses either
of three GnRH products (Cysordin®,
Fertagyl®, or Factrd®) plus a prostaglandin
product in combinationwith heet detection or a
fixedtime insemination.

Targeted® Breeding Program

The Targeted Breeding program has been
promoted by one of the PGF,. manufacturers
(Pharmacia & Upjohn) for synchronizing the Al
breeding of lactating cowsin aherd (Figure 3).
Injections of PGF,.. are administered 14 days
gpart. Thisinterva is smply based on the fact
that sufficient time must pass after the firg
injectionso those femaesresponding to thefirst
injection(their CL regressesand they comeinto
estrus) have anew CL that is mature enough to
respond to asecond injection (at least on day 6
of theestrouscycle). Inaddition, thosefemales
that were not in astage of the estrous cyclewith
a CL that could regress after the first PGF,-
injection should be responsive 14 days later.
Targeted Breeding cdls for the firgt injection
(so-called set-up injection) to be given 14 days
before the EWP ends. No cows are insemi-
nated after the firg injection, athough about
50% show estrusin response to the first injec-
tion. The second injection(first breeding injec-
tion) then is given just prior to the end of the
EWP, so first services can occur when cows
are digible for Al breeding. The Targeted
Breeding program then suggeststhat if no estrus
is detected after the second injection, a third
injection (second breeding injection) isgiven in
another 14 days. If no standing estrus is de-
tected after this third injection, then one fixed-
time insemination can be given at 80 hr &fter this
third injection of PGF,...

Ovsynch

The second method (named Ovsynch) is
dmilar to the previous program, except it re-
quires no heat detection (Figure 4). Infact, itis
described more accurately as an ovulation
gynchronization program; hence the name,
Ovsynch. An 100-ug injection of GnRH is
given 7 daysbeforea PGF,- injection, and then



asecond 100-ug injection of GNRH isadminis-
tered 36 to 48 hr after PGF,-, with one fixed-
time insemination given 8 to 20 hr later. (A
recent study has found that 1 mL or 50 pg of
Cydordinissufficient.) The firs GnRH injec-
tiondtersfallicular growth by inducing ovulation
of the largest follide (dominant fallide) in the
ovaries after the GnRH injection to form anew
or additional CL. Thus, estrus usualy does not
occur until after aPGF,- injection regressesthe
natura CL and the secondary CL (formed from
the follicde induced to ovulate by GnRH).
Therefore, a new group of follicles appears in
the ovaries (based on transrectal
ultrasonographic evidence) within 1 to 2 days
after thefirg injection of GhRH. Fromthat new
group of fallicles, a newly developed dominant
fallide emerges, matures, and can ovulate after
edrusisinduced by PGF,.., or it can beinduced
to ovulate after a second injection of GnRH.
The GnRH injectionsrelease pituitary luteinizing
hormone (LH), the naturd ovulation-inducing
hormone of the estrous cycle. Few cows will
show heat in this program. About 8 to 16%
may show heat around the time of the PGF,.
injection. If so, those cows should be Al bred
according to the AM-PM rule and the second
GnRH injection diminated.

This program worksin replacement helfers,
but because of lower pregnancy rates than can
be achieved with other programs, it is not rec-
ommended. For some unexplained reason, the
fird GnRH injection falls to ovulate a follicle
about 50% of the time in heifers compared to
about 17% fallure in lactating cows. We have
found that thefixed-timeinsemination (Ovsynch)
produces dightly lower conception rates than
are achieved when Al breeding is done after
detecting a cow in standing estrus (GnRH +
PGF,. + heat detection). However, looking at
the number of pregnancies achieved per unit of
time, we find that the second program is very
competitive.

When fixed-time inseminaions are per-
formed in cowsthat you are attempting to Al .-
breed, then by definition conception rete is the
same as pregnancy rate, because the heat
detection rate (Al submission rate) is 100%.
Therefore, PR = HDR % CR becomesPR =1
x CRor PR=CR. For example, let’scompare
atraditiona Al programthat uses heat detection

to Ovsynchin which no heat detection isneces-
sary prior to first service (Table 4). 1f 70% of
the cows in the traditiona program are submit-
ted for insemination (70% hegt detection rate),
with a 50% conception rate, 35% of the cows
become pregnant in a 21-day period. With an
Ovsynch program, 100% of the cows are
inseminated, and withasmilar conceptionrate,
50% of the cows become pregnant in a 10-day
period. Therefore, 15 more pregnancies are
achieved at asmilar conception rate becausedl
cowséligiblefor insemination are Al bred; or in
other words, 30 digible cows in the traditiond
program were not inseminated because they
were not detected in heat. Therefore, more
pregnancies can be established per unit of time.

Costs of Heat Detection

Programmed breeding systems not only
provide an organized gpproach to administering
firg Al breedingsto dairy cowsor dairy heifers,
but should be cogt-effectivein most herds. Can
one determine whether or not the program-
breeding system is cost-effective?

The biggest problem in estimating the cost
of aprogrammed-breeding system is estimating
the red dollar value of hesat detection and the
convenience factor of usng a programmed-
breeding system. If all cows were Al bred
during one season of the year (seasond calving
and breeding), the value of heat detection could
be determined more easily as a component of
the tota number of pregnant cows at the end of
the breeding season. Perhaps a smilar vaue
could be determined by caculaing the number
of pregnant cowsat 100 or 150 daysin milk, or
the number pregnant after one round of a pro-
grammed breeding system. In this way, the
vaue of heat detection, as a component of the
pregnancy rate equation, might be estimated.

Because programmed breeding systems
basicdly are designed to synchronize estrus
before the first A.l.-breeding, cows must be
watched to observe the repeat estrus that oc-
curs when they fail to concaive to first service.
One way to diminate heat detection dmost
completely would be to determine an early
pregnancy status (for example, by day 15,
whichis not possible now) before an open cow
repeats to estrus and then synchronize the



repeat estrus so no heat detectionis necessary.
Another way would be to use ultrasound and
diagnose pregnancy at 28 to 30 days and then
reprogram the next estrus in the nonpregnant
cows. Evenwith that approach, some cowswill
be repeating to estrus at 21 to 23 days after
their first Al breeding that should have been
detected in estrus and reinseminated before the
pregnancy test.  Therefore, our current
programmed breeding systems require daily
heat detection to pick up the repeat estrus.
That being the case, the cost of heat detection
should be viewed as afixed cogt just as milking
labor.

Costs of Programmed Al Breeding

Assessing the costs of using  programmed
Al breeding is not easy. Further, most produc-
ers assume that it is more costly because of the
extra labor, semen, and hormones. Table 5
summarizes how programmed breeding pays
for itsdf. Let's assume that you are usng Ov-
synchand want to compare that to Al breeding
cows based on heat detection, perhaps coupled
with tail chalk, tail paint, or even Kamar®or
Bovine Beacon® heat-mount patches. The
total cost of Ovsynch is about $38 ($13 for the
three injections, $5 for labor to administer
injections, $15 for semen, and $5 for Al breed-
ing). That compares to $20 (semen + Al
breeding) for the traditional approach. If we
assume that conception rate is 40% in both
cases, then at a 70% hest detection rate, the
traditiona program would produce 28 pregnan-
cies (70 x 40) and Ovsynch would produce 12
more pregnancies or 40 in totd.

What is the additiona vaue of those 12
pregnancies? To determine this, we need to
esimate the vaue of one pregnancy after the
cow has dready faled to conceive once. It
takes about 63 daysto get acow pregnant after
the first unsuccessful service, so at only $1 per
day, the pregnant cow has a $63 greater value
compared to the nonpregnant cow. On aver-
age, 2.5 more doses of semen + Al labor will
be needed or $50 more per pregnancy. If we
assume that 20% of the cows will fall to con-
ceive, the cost of areplacement heifer is$1200,
and the vaue of a cull cow is $500, then we
must add $140 ($700 x 20% culls). So one
additiona pregnancy isworth $253 ($63 + $50

+$140). Becausethose 12 additiond pregnan-
cies cogt us $200 each, we have a postive
return on our investment of $53.

Now if heat detectioniscloser to 50% asin
most herds, then only 20 pregnancies are
achieved in21 daysand that is 20 lessthat what
is achieved with Ovsynch. Each of those preg-
nancieswould cost only $140 ($3800 Ovsynch
costs- $1000 traditional costs/20). Because of
poorer heat detection, it will take one more
estrous cycle or 84 days to get 80% of the
remaning cows pregnant, so the value of a
pregnant cow is $34 more than that of the open
cow. The cogts of semen, Al breeding, and
culling are the same, so the value of one addi-
tiona pregnancy a a50%-heat detectionrateis
$274 ($84 + $50 + $140). That means the
cost of



$140 per each additional pregnancy gained
by Ovsynch gives a positive return of $134.
Clearly, Ovsynch or other programmed Al
breeding systems can pay for themselves
because more cows become pregnant per unit
of time, so even though more costs are asso-
ciated with their use, the return on invest-
ment is greater. Based on these cost esti-
mates, as either heat detection, conception
rates, or both decline, the programmed Al
breeding, in this case, Ovsynch, pays for
itself.

These differences between the two pro-
grams might be even greater, if the costs of
heat detection and tail chalk, tail paint, or

heat-mount detectors in the traditional pro-
gram were included. We know that heat
detection cannot be eliminated completely,
%0 it leaves us wondering how to estimate the
real costs of administering a programmed-
breeding system. Of course, many variables
determine the cost-benefit ratio of a given
system on each farm, for example, the num-
ber of cows, type of housing, cost and avail-
ability of skilled labor. The selection of the
best programmed-breeding system for an
individual herd also depends on that herd's
rate of heat detection. Those herds with
excellent hest expression and(or) hest detec-
tion may be served best by programs with
less hormonal intervention.
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Tablel. Hoursto Estrusafter PGF,- Injections at Various Stages of the Cycle

Short Long Medium
Study Days 5-8 Days 8-11 Days 12-15
A 48 — 60
B 49 - 61
C 44 71 53
D 54 70 =
Unweighted average 47 70 58

Table2. Definitionsof Heat Detection, Conception, and Pregnancy Rates
Heat detection rate (HDR)

number of cows inseminated
number of cows synchronized

Conception rate (CR) = number of pregnant cows
number of cows inseminated
Pregnancy rate (PR) = number of pregnant cows
number of cows synchronized
PR = HDR x CR

Table3. Examplesof 21-Day Pregnancy Rates

Heat Detection Conception Rate Pregnancy Rate
HDR X CR = PR
60 X 30 = 18
60 X 40 = 24
60 X 50 = 30
60 X 60 = 36
40 x 50 = 20
50 X 50 = 25
60 X 50 = 30
70 X 50 = 35

Table4. Pregnancy Rates Achieved with Traditional Heat Detection' and Ovsynch?
Programs During 21 Days

Item Traditiona Ovsynch
No. of cows attempted for Al in 21 days 100 100
No. of cows submitted for Al (heat detection rate), % 70 100
Conception rate, % 50 50
Pregnancy rate?, % 35 50

! Obsarvation for estrus and no hormone use or estrus-synchronization program.

2 See Figure 4.

*PR=HDR x CR.
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Table5. Comparisonof Al Breeding Costsof Ovsynch and a Traditional Heat Detection
Program without Hormonal I ntervention

Per Cow Treditiond Ovsynch
Hormones', $ 0 13
Labor, $ 0 5
Semen + Al%, $ 20 20
Totd cogts, $ 20 38
Per 100 Cows Hest detection rate, %
No. of cows inseminated 50 70 100 100
No. of pregnancies® 20 28 40 40
Cost for 100 cows’, $ 1000 1400 3800 3800
Cost per pregnancy®, $ 50 50 95 95
Increased no. of pregnancies by Ovsynchf +20 +12
Totd cost of additiona pregnancies’, $ 2800 2400
Per cow cost of additiona pregnancies®, $ 140 200
Vaue of additiona pregnancy®, $ 274 253
Semen + Al labor, $ 50 50
Additional days open at $1 per day 84 63
Replacement codt, $ 140 140
Net return per additiona pregnancy, $ +134  +53

Source: Adapted from Hoard' s Dairyman, September 10, 1998, p. 662.

1 Cost of PGF,. = $3 and two doses of GnRH = $5.

2 Cogt of semen = $15 and insemination = $5.

3No. of pregnancies or pregnancy rate = heat detection rate x conception rate (40%).

4 No. inseminated (50, 70, or 100) x cost per cow.

° Cost per 100 cows divided by the number of pregnancies.

® Compared to 50% and 70% heat detection rates, respectively.

" Differencein cost for the traditiona and Ovsynch programs a each heat detection leve.

8 Cost of additional pregnancies divided by the number of pregnancies.

°Cost of 2.5 more services (40% conception rate) + average of 63 or 84 days open to
impregnate successfully 80% of the 12 or 20 remaining open cows (not pregnant after first service
in the traditional program), respectively, + the cost of replacing 20% of open cows with
replacements vaued a $1200 each and cull cows worth $500.
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