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It comes as no surprise to savvy beef and 
seedstock producers that, in order to 

optimize their breeding potential, yearling 
heifers require some 
special treatment. 

That view was 
recently reinforced 
by the results from a 
study conducted by 
University of Missouri 
(MU) researchers and 
reported in the Journal 
of Animal Science. 
The study shows, 
conclusively, that 
heifers benefi t from an 
extended protocol (14 
days) to synchronize 
estrus and ovulation 
when compared with 
animals that received a 
conventional short-term seven-day protocol. 

“One of the take-home messages for 
producers is the fact that not one size 

fi ts all in respect to how these protocols 
work,” says Dave Patterson, MU Extension 
researcher and reproductive specialist. “In 

last summer’s fi eld trials, the 
pregnancy rate with the short-
term protocol was 47%, 
while the long-term protocol 
was 63%.” 

Patterson explains that 
these results are particularly 
signifi cant in today’s 
production environment — 
one that demands that cows 
conform to an increasingly 
narrower breeding window. 
“It is an issue of labor and 
economics,” he says, adding 
that if a heifer falls behind 
the herd in breeding there 
is a strong likelihood she 
will remain behind the herd 

in breeding back the rest of her calf-
production life. 

Cows that breed back later than the 

rest of the herd add to the length of the 
calving season, increase labor costs and 
run contrary to the goal of establishing calf 
crop uniformity.

While the study results are dramatic, 
the lower pregnancy rate in heifers, for the 
short-term protocol, comes as no surprise to 
Patterson and others associated with the beef 
industry. “Essentially what these studies did 
was help to explain differences producers 
are seeing in the fi eld, and they also give 
some direction in terms of which protocol is 
perhaps better-suited for use specifi cally in 
heifers,” Patterson says. 

He notes that there has always been 
a discrepancy in performance between 
when the seven-day protocol is used on 
adult cows and when it is used on fi rst-year 
heifers. “The seven-day Co-Synch CIDR® 
protocol used in conjunction with fi xed-
time insemination in breeding cattle by 
appointment irrespective of heat works very 
consistently in adult cows,” he says. “The 
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Heifer synchronization:

Missouri Protocol
University of Missouri studies show that 14-day protocol developed by 

school improves pregnancy rates in yearling heifers.
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same cannot be said of its effectiveness with 
young heifers.” 

Two protocols included in study
It was that lack of consistency in the 

seven-day protocol when breeding fi rst-year 
heifers that led MU researchers to explore 
the possibility of developing a program 
better-suited to dealing with young animals. 

“We settled on a protocol similar to the 
old 14-day MGA (melengestrol acetate) 
protocol, except we are substituting it with a 
CIDR,” Patterson says, adding that anecdotal 
evidence indicated the university-modifi ed 
protocol showed promise when used on 
fi rst-year heifers.

To confi rm their observations, a research 
team led by Dan Busch, MU senior research 
specialist, compared the new 14-day 
protocol (also referred to as CIDR Select) 
with the more conventional seven-day 
protocol (also known as the Co-Synch + 
CIDR) under research conditions.

The study conducted in summer 2006 
involved 217 fi rst-year crossbred heifers in 
three separate locations. The heifers were 
assigned reproductive tract scores ranging 
from 1, representing immature, to 5, 
signifying the luteal phase of the estrous cycle. 

The 108 heifers assigned to the CIDR 
Select protocol received a CIDR insert from 
Day 0 to Day 14, followed by an injection of 
gonadotropin-releasing hormone (GnRH) 
nine days after CIDR removal (Day 23) and 

prostaglandin (PG) seven days after GnRH 
treatment (Day 30). 

The remaining 109 heifers were assigned 
to the Co-Synch + CIDR protocol. They 
received a GnRH injection and a CIDR 
insert seven days before administering PG 
and removing the CIDR. “Both protocols 
used the same CIDR implants and the same 
injections, so the cost of materials was the 
same for both protocols,” Busch says. “The 
difference was in the length of time each 
protocol required and the number of times 
the heifers had to be worked.” 

Fixed-time artifi cial insemination 
(AI) was performed at 72 hours after PG 
for heifers assigned to the CIDR Select 
treatment and 54 hours after PG for heifers 
assigned to the Co-Synch + CIDR treatment. 
All heifers received a second GnRH injection 
at time of insemination. 

Advantages and a disadvantage 
For Busch, one of the most dramatic 

outcomes of the study was the difference 
in pregnancy rates between the long- and 
the short-term protocols. The heifers 
synchronized and inseminated with the 
CIDR Select protocol were 1.86 times more 
likely to conceive to fi xed-time AI than 
heifers synchronized and inseminated with 
the Co-Synch + CIDR protocol. 

“We had a 63% pregnancy rate for the 
Select versus a 43% pregnancy rate for the 
Co-Synch + CIDR treatment,” he says. “That 

difference between rates is substantial in 
terms of AI protocols.”

But for Busch and his research 
colleagues, the higher pregnancy rate in 
the CIDR Select protocol represented just 
part of the equation. The longer protocol 
also demonstrated a greater and more 
synchronized estrous response as well as a 
greater degree of synchrony of estrus during 
the subsequent return to estrus after fi xed-
time AI when compared with Co-Synch + 
CIDR-treated heifers.

“We saw more heifers coming into 
heat in a shorter time period with the 
CIDR Select compared to the shorter 
Co-Synch + CIDR protocol,” Busch says. 
“The CIDR Select protocol tended to 
tightly synchronize the heifers the fi rst 
time around, and then they kept synchrony 
when they came into heat naturally that 
next time.”

Patterson attributes the above traits 
associated with CIDR Select to the extended 
period of time the CIDR remains in the 
heifer. “You are accomplishing two things 
with the 14-day CIDR,” he says. “First, 
you are helping to synchronize the cycling 
heifers to where they will come into heat 
in a fairly synchronized manner coming 
off the 14-day CIDR. Second, with the 
noncycling heifers, you are inducing 
cyclicity so when those heifers come off 
the CIDR the majority of those heifers will 
exhibit heat.”
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Source: Busch et al., University of Missouri, 2007.

Fig. 1: Protocol comparison of Co-Synch + CIDR with fi xed-time AI at 54 hours vs. CIDR Select with fi xed-time AI at 72 hours
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Since the study, Busch and his colleagues 
have continued using the CIDR Select 
protocol with heifers and have found that 
the subsequent data correlates closely with 
the initial study data. “Basically we are 
averaging around [a] 63% pregnancy rate 
across over 800 heifers,” he says. 

While the higher pregnancy rate speaks 
for itself, Busch recognizes that not all beef 
producers have the resources to implement a 
heifer program that uses the longer protocol. 
“The biggest drawback with the CIDR Select 
protocol is that you have to run the heifer 
through the chute fi ve times; whereas, with 
the shorter protocol you can get away with 
three times.”

He notes that with the long-term protocol 
it takes one time through the chute to insert 
the CIDR, a second time to remove it, a third 
time to inject the GnRH, a fourth to inject 
the PG, and a fi fth to AI. 

“With the shorter protocol there are only 
three times those heifers have to be worked,” 
Busch says. “You put the CIDR in and you 
inject GnRH at the same time, then when 
you pull the CIDR out, you 
inject the PG. The third time 
is when you give the fi xed-
time insemination.” 

Busch believes that 
the extra time and work 
involved in implementing 
the CIDR Select protocol 
will limit its use primarily to 
fi rst-year heifers, where there 
is a marked improvement in 
pregnancy rates compared 
to the standard protocol and 
where the logistics associated 
with moving virgin heifers 
through the chutes two extra 
times aren’t overwhelming. 

“With mature cows you are having 
to sort calves and go through a lot more 
trouble each time they go through,” Busch 
says, adding that the need to apply the 
longer protocol isn’t so critical because 
the Co-Synch + CIDR protocol performs 
consistently well with older animals. 

 
Broader implications 

For both Busch and Patterson, what 
makes their work with heifers and the CIDR 
Select protocol particularly signifi cant is its 
timeliness in relation to the evolution of the 
modern beef industry.

While hormonal treatment of heifers 
and cows to synchronize estrus has been 
commercially available and universally 
applied by confi nement dairy operators for 

more than three decades, it is only recently 
that market pressures have encouraged 
broader acceptance of the practice by 
beef producers. 

“Synchronization of estrous cycles has 
the potential to shorten the calving season, 

increase calf uniformity 
and facilitate AI,” Busch 
says in his research report. 
“Artifi cial insemination 
allows producers to use 
genetically superior, 
proven sires and facilitates 
rapid improvement of U.S. 
beef herds.”

Patterson adds that in 
the quest for higher-quality 
beef and the premium 
it brings, seedstock and 
commercial producers are 
recognizing that proper 
heifer development is the 
foundation on which all 

successful 21st century beef herds rests. 
“In some cases, if you have a reliable 

source of heifers it is much more logical 
for a commercial producer to purchase 
them rather than running his own 
program,” Patterson says, noting that as 
more producers come to this realization, 
they are encouraging the development of 
a new niche within the seedstock industry. 
“There are a growing number of producers 
in the country that are specializing in heifer 
development and have taken that on as 
a new enterprise. Because of their focus, 
they can do [a] good job on the nutritional 
background, the health programs and 
the breeding.” 

For this emerging group of beef 
entrepreneurs, Missouri’s heifer protocol 

research is particularly relevant. “CIDR 
Select is attractive to these producers,” 
Patterson says. “The protocol does require 
more labor, but when you are investing that 
money in your heifers, that little bit of extra 
labor really does pay off when you get that 
additional pregnancy rate.”

Busch agrees. “If you can get 63% of 
your heifers conceiving on that one day, 
you have a large portion of your heifers 
calving early in that breeding season,” he 
says. There are already some real fi nancial 
incentives for those who want to make the 
extra effort to maximize the number of 
heifers they AI-breed in the fi rst round, he 
adds. “We are already seeing a $100 or more 
advantage when you are selling an AI-bred 
heifer over a natural-service-bred heifer.” 

He goes on to point out that part of that 
premium can be attributed to the potential 
of high-quality genetics in the calf. The rest 
can be credited to the predictability of the 
calving date. 

“If somebody buys a group [of] AIed 
heifers all bred on the same day, they are 
going to calve within two weeks of each 
other,” Busch says. “From a management 
standpoint he can concentrate his efforts 
out there for two weeks versus two months 
waiting for a group of naturally serviced 
heifers to calve.”

 
Editor’s Note: The MU research titled 
“Comparison of progestin-based estrus 
synchronization protocols before fi xed-time 
artifi cial insemination on pregnancy rate in beef 
heifers” appears in volume 85 of the Journal of 
Animal Science 2007, pages 1933-1940. 

Fixed-time AI pregnancy rate

Pre/peri-pubertal Estrous cycling Combined

CIDR Select 13/21 54/87 67/108

(62%) (62%)x (62%)x

Co-Synch + CIDR 11/23 40/86 51/109

(48%) (47%)y (47%)y

Total 24/44 94/173 118/217

(55%) (54%) (54%)

Diff. +14% +15% +15%

(x,yP=0.03) (x,yP=0.02)

Source: Busch et al., University of Missouri, 2007.

Fig. 2: AI pregnancy rates of yearling heifers bred with fi xed-time AI following CIDR 
Select or Co-Synch + CIDR synchronization protocol

“We are already 

seeing a $100 or 

more advantage 

when you are 

selling an AI-

bred heifer over a 

natural-service-

bred heifer.”
        —  Dave Patterson 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000410064006f00620065002000500044004600200064006f00630075006d0065006e0074007300200066006f0072000a002000200020002000200020002000200020002000200020002000200020002000200020002000200020002000200020005100750065006200650063006f007200200057006f0072006c00640020004d00690064006c0061006e0064>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


