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MORE COW PREGNANCIES, FEWER CALF LOSSES,  

FASTER GENETIC IMPROVEMENT 
By Brad R. Lindsey, PhD 

 

Ways to Optimize Reproductive Efficiency in the Breeding Herd 

 

INTRODUCTION 

Most ranching operations will experience periods of inconsistent, low pregnancy rates 

or other reproductive associated problems. The bottom line is to produce more pregnancies 

with fewer calf losses while making faster genetic improvement. To realize these desires, it is 

now not only possible, but increasingly necessary, to adopt and implement the same 

techniques used in seed-stock production operations into commercial cow-calf operations. 

 

Preparation for the breeding season 

 Prerequisites to optimizing reproductive efficiencies are essential, such as identification 

of each animal with a permanent and unique ID, which provide the basic means to keep 

accurate records on each animal. Parameters that should be recorded (relative to reproduction) 

include age, weight, body condition score (BCS), age at puberty, age at 1st calving, calving dates, 

ease of caving, birth weights, breeding exposure type and date(s), pregnancy status, weaning 

weights and any other measures which will help determine female performance. BCS at calving 

(Fig. 1) has a direct and inverse linear correlation to the post-partum interval (# of days from 

calving to first reproductive cycle). I.e., cows with a lower BCS at calving require longer post-

partum intervals to rebreed, which makes BCS extremely important throughout gestation. 

 

Fig. 1 
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Once a good record-keeping system is in place, choose which breeding method(s) will 

most efficiently improve herd genetics. Options include natural breeding, artificial insemination 

and embryo transfer. If natural breeding is utilized, it is important to select herd sires that will 

elevate the genetic value of potential replacement heifers, to stock enough density of bulls to 

ensure each cow is serviced and to perform breeding soundness exams on all bulls before 

putting them into service. It is also extremely prudent to perform a basic semen evaluation or 

spot-test on each unique collection code of semen, within each AI sire used.  

 

For AI herds, choosing the optimal sires to complement each dam line will be easier to 

match, as long as good record-keeping is in place. It is important to at least understand some of 

the expected progeny differences (EDP’s) when purchasing purebred bulls, semen and 

replacement heifers. Calving ease direct (CED) is the percent difference in unassisted births by a 

sire’s calves, where a higher number is greater calving ease. Calving ease maternal (CEM) is the 

percent difference in unassisted births by a dam’s calves, where a higher number is greater 

calving ease. Interestingly, scrotal circumference (SC), being an indicator of fertility in bulls 

(testicular function), can be used to extrapolate fertility in sisters and daughters, due to the 

correlation to ovarian function.  

 

Some additional EPD’s of particular interest to cow-calf operations include heifer 

pregnancy (HP), which is a measure of the increased probability of a particular sire’s daughters 

to get pregnant as first-calf heifers. Stayability (longevity of fertility), which is the increased 

probability that a heifer will remain productive in the herd until she is 6 years old and docility, 

which is the probability that an animal will be calm or have offspring with an acceptable 

disposition, are both extremely important season-end culling factors. Cow energy value ($EN) is 

the dollar savings per year representing the decreased energy requirement for daughters of a 

particular sire. The $EN value is calculated using components relative to lactation energy 

requirements and mature cow size, thus revealing “easy keepers” versus “trough hogs”. 

 

 A successful breeding program also requires good nutrition and animal health programs. 

Analyze the nutrient content of pasture forage and hay to be fed. Based on the animal’s 

nutritional requirements, use these analyses to choose which vitamins, minerals and 

supplements should be fed to overcome the nutrient deficits in the forage/hay. Consult a 

veterinarian when selecting vaccines, internal/external parasite treatments and oral drench 

products. Integrate your defined calving/breeding period with good nutritional and herd health 

programs for more efficient breeding and economical management. It should be noted that 

each year can bring different challenges due to environmental influences (draught, excessive 

rain, humidity, weed infestations, parasites, etc.) and subsequent epigenetic effects. Of 

particular concern, are heifers that were gestated under nutritional deficits in their dam, which 

can lead to permanently reduced fertility in the heifer. 
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Thus, it is prudent to know exactly what nutrients are available to the animal, in both 

the naturally available and the supplemented feedstuffs, in order to avoid a dual-threat 

disaster, such as over-feeding protein, which is more expensive AND that can induce weight 

loss (think Atkin’s diet)! This risk is much higher during draught conditions, as well years with 

excessive rainfall, due to dilution of nutrients from the soil. 

 

Implementation and maintenance of breeding strategies 

 Prior to the breeding program, it’s always a good idea to screen heifers, dry cows and 

wet cows to determine reproductive cyclicity and thus, capacity to be bred, which in turn, will 

also reveal the reality of a successful (or failed) nutritional program. Pre-screening heifers and 

cows via rectal palpation or ultrasound will help determine breeding soundness and 

categorization for synchronization.  

 

For example, using a reproductive tract score (RTS) exam for breeding-aged heifers will 

help determine the appropriate estrus synchronization protocol to use AND when to implement 

it, which can result in enormous cost savings on synchronization drugs (Fig. 2). Another 

evaluation that can be done is to use ultrasound to look at antral follicle counts (AFC’s) on the 

ovaries of peri-pubertal heifers. The AFC’s at puberty is highly correlated with subsequent 

ability to produce more potential follicles (and therefore eggs), meaning heifers with higher 

AFC’s have greater inherent fertility. Performing these kinds of pre-screening reproductive 

ultrasound exams can also lead to identification of free-martinism or other forms of 

reproductive tract abnormalities. 

 

Fig. 2  
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For herds with a history of low pregnancy rates and/or abortive issues, it is 

recommended to consult your local veterinarian to look into potential reproductive pathogenic 

issues such as Leptosporosis, Neospora, etc. (Fig. 3). Selection of breeding-eligible females 

should also be based on genetic merit and herd goals, such as raising replacement heifers or 

herd sires, developing calves for the feedlot, or providing recipient cattle for embryo transfer. 

 

 

Fig. 3 

 After reproductive and pathogenic screening, breeding-eligible females should be sorted 

into contemporary groups that can be managed and fed similarly. Then, implement the 

schedule of reproductive techniques required to accomplish the breeding goals. If females are 

to be artificially inseminated, select a synchronization protocol that best matches the animal 

parity/reproductive status and management capabilities, especially estrus detection periods. 

Determine the number of necessary clean-up bulls and the timing and length of exposure for 

them. Schedule an appropriate method and time for pregnancy determination, considering 

whether open females should be attempted to be rebred and if so, how/when.  

 

Select definitive dates for termination of the breeding period and weaning of calves. 

After pregnancy detection and again, after calving, review breeding/calving results and cull 

cows that didn’t breed, didn’t calve or that produced calves that didn’t meet the genetic goals. 

Set a high standard for culling cows with bad teeth and/or udders and certainly, resist the 

temptation to “hold-over” open females to the following breeding season. Cows that breed up 

early and on-time each year will typically have a higher index of fertility. Inversely, cows that 

calve in the second half of the calving season are more likely to have a lower index of fertility. 

 

Long-range reproductive strategies for additional genetic gains 
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 Once the above described practices have been implemented, a cow-calf producer might 

want to look at some other long-range reproductive strategies for additional genetic gains. The 

producer’s target market dictates whether bull or heifer calves are of equal or greater value. 

Ultrasound fetal-sexing (which is possible between 60-100 days gestation) provides advance 

identification of the calf’s gender, thus allowing for advanced planning and/or marketing of a 

future calf crop. It is now possible to artificially skew the gender-ratio by utilizing sex-sorted 

semen in AI and/or multiple offspring embryo transfer (MOET) programs (Fig. 4). 

 

Fig. 4 

 If producers simply want to propagate more of their own within-herd genetics, this can 

also be accomplished through MOET techniques applied to the existing breeding program. 

Females with superior genetics and production histories can be selected and utilized as embryo 

donors and subsequently superovulated and mated with complementary sires to produce 

embryos. The embryos (fresh-collected or frozen) are transferred to the lower genetic value 

females in the herd, thus yeilding more calves with superior genetics and accelerating herd 

improvement through realizing shorter generation intervals. A normal lifetime’s worth of 

offspring can be produced from one donor animal in one breeding season. In short, the 

utilization of embryos from within-herd genetics offers a more aggressive alternative to AI 

because it optimizes both, the sire’s AND the dam’s genetics.  

 

 Some new generation ultrasound technology, namely color Doppler enhancement, is 

now allowing us to look at things such as blood flow within tissues. As a matter of research, we 

are currently using real-time ultrasound to evaluate whether color Doppler can help select 

recipients at the time of embryo transfer, based on blood flow within the corpus luteum (CL) of 

embryo recipient’s ovaries (Fig. 5). If color Doppler is a better predictor than palpation or 
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conventional grayscale ultrasound, this would lead to higher ET pregnancy rates and reduce the 

costs associated with open recipients and less wastage of valuable embryos.   

 

 

Fig. 5  

 Outside-herd genetics can also be integrated into the existing breeding program, 

providing yet another way to rapidly improve herd genetics. Frozen embryos from superior or 

novel genetic donor cows can typically be purchased from another producer at a lower cost 

than purchasing those same animals and then producing embryos from them. Additional ways 

to acquire outside-herd genetics are to (1) purchase an embryo collection of a particular donor, 

(2) lease the potential embryo donor(s) for the purpose of producing embryos or (3) enter into 

a donor/embryo partnership arrangement. 

 

SUMMARY 

 Producers must do their homework in order to prepare for the breeding season. They 

must then implement their breeding plan with strict follow-up monitoring and post-season 

decisions that eliminate problem breeders and facilitate breeding proficiency. Adoption and 

implementation of these reproductive strategies will ultimately result in more pregnancies, 

fewer calf losses and faster genetic advances in breeding herds. Progressive management is 

prerequisite for the implementation of aggressive techniques such as utilizing sexed semen 

and/or MOET. Collectively, however, these strategies will result in much faster propagation and 

major improvements in the genetic merit of breeding herd females and their calves.     


