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Limited labour resources and low returns on investment 
in the cattle business mean automation where 
economically viable could be critical to success. New 
remote sensing and genomic technology may potentially 
aid in reproductive evaluation decision making and 
selection of heifers and bulls.
Reproductive assessments of female commercial beef 

cattle are often only done visually and subjectively, if 

done at all. Typically, bulls are subjected to detailed 

breeding soundness and semen evaluations and are 

rightfully viewed as having the largest impact on genetic 

(with resulting economic) improvement of the herd.  

However, it is the cows that have the largest economic 

impact on costs of production with their year-round feed 

expenses necessitating the production of a marketable 

calf each year. Targeting improved fertility and longevity 

of replacement heifers is a promising area to lower herd 

maintenance production costs and reduce the 

environmental footprint of unproductive livestock. 

Introduction

Objectives

Yearling Angus x Simmental beef heifers born Feb-Apr 
were selected as breeding replacements in 3 different 
herds at 3 Western Canadian locations (n=118; 24 BC; 66 
AB; 28 MB). Heifers were fed rations to gain 1.75-2.0 
lbs/hd/d, housed in feedlot pens from Feb 2022 to May 
2022 where they were managed and assessed over 100 
days for the following aspects:

Temperament from Chute exit score on a scale of 1-4

Conformation including feet & leg, udder & teat scores 

Carcass ultrasound (backfat, rib eye area and rump fat)

Reproductive Tract scoring on a scale of 1-5 at 60 days 
prior to bull exposure. 1=prepubertal; 2=transitional; 
3,4,5= various stages of increasing puberty maturity

Genomics analyses including Breed Composition and 
Molecular Breeding Values. Genomic results were 
compared to Alberta Angus and Simmental cattle to 
determine percentile rankings.

Body Weight (taken every 2 weeks), Condition Score, 
ADG, Hip Height and pregnancy outcomes were 
recorded. 

Breeding seasons were <50 days by natural mating.

One Cup AI cameras were mounted in the wintering pens 
to validate reproductive behaviours.

All heifers had Moonsyst rumen boluses inserted into 
their reticulums at the start of the 100 day test to 
provide internal body temperature every 10 mins; 
frequency of water intake and level of activity. This data 
was fitted to an algorithm developed by the company to 
report estrus heat alerts to our smart phones.

AB location females only were also subjected to a 75 day
individual feed intake test to measure ADG and DMI.

BC location females only were fitted with GPS ear tags to 
monitor location and activity over the grazing season 
May-Nov.
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GPS tag and applicator;
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Feet&Leg scoring chart;  

Breed Composition wheels 

and

Heifer with Ceres GPS ear tag.

Materials & Methods

Heifers were assessed based on our selection criteria for 
numerous traits then data was transformed with codes 
assigned. Initial analysis had females classified into 
groups as Top, Average or Bottom based on their Fertility, 
Growth and Genotype. An example showing the ranking 
of 6 heifers is below. Heifers were deemed suitable as 
breeding replacements if they scored average or above 
for all 3 categories. Inferior heifers were those who 
scored below average (<6) for Fertility or Growth and 
below average (<12) for Genotype. 

50% of inferior growth AB heifers had inferior fertility 
scores compared to only 30% of superior growth AB 
heifers that had inferior fertility scores. Thus, growth 
traits are good indicators of maturity.

Heifers were observed for signs of puberty while under 
confinement feeding Feb-May.  Validation by the smart 
camera shows the typical 3-5 hour lag from the 
Moonsyst bolus algorithm to determine and report a 
heat has occurred. 

Open Rate of Heifers after 50 day Breeding Seasons

AB = 9% not pregnant 

BC = 8% not pregnant

MB = 34% not pregnant (unusually high) compared to 
their typical 10% or less open rate

Serious ear tag retention issues were observed with the 
CERES GPS tags in use under a BC mountainous forest 
grazing situation.  30% of tags fell out or malfunctioned 
within 120 days into the grazing season. 

Below: ripped ear from tag.

Results Conclusions

This project has only completed the first year of data 
collection. Two more years of data will follow the 2021 & 
2022 heifers to assess reproductive longevity. 

Preliminary results show:

1. Reproductive Tract Scoring (RTS) is significantly
correlated to changes in intramuscular fat (P=0.025).
Thus, RTS is a good measure of heifer maturity and
puberty. RTS can serve as an economical way
($5/hd/yr) to determine reproductive maturity,
identify freemartins and aid in decisions to cull
immature heifers and/or sort heifers into breeding
groups to optimize pregnancy outcomes.

2. Heifer pregnancy outcomes were not related to breed,
frame size, ADG, temperament or number of remote
sensing bolus “Moonsyst heat alerts” they received.
Bolus technology ($150/hd over 5 yr) has many false
positives. This technology was initially developed for
the dairy industry and is only under experimental use
with beef.

3. Smart cameras are a useful tool to validate
reproductive behaviours (mounting/riding) to
determine estrus in confined pen facilities. However,
improvements to the camera technology are needed
to more easily identify individual animals from a
distance by dangle tag.

4. Determining breed composition genomically (<$20/hd
one time cost) in individual crossbred heifers,
purchased from another herd, is a valuable tool to use
to select breeds of bulls to mate them to as it aids in
optimizing hybrid vigour in their offspring.
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The project asks the question “can female reproductive 
efficiency and longevity be assessed at an early age using 
a package of various technology that measures 
important traits from our selection list?”. 

Proof of concept and new tool feasibility for the chosen 
technologies is the main focus.

Technology used: smart cameras (OneCupAI) & lasers, 
rumen bolus (Moonsyst), genomic indexes with Breed 
Composition, GPS ear tags and ultrasound.
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Promising Technology for Beef Heifer Selection 

and Development 

Replacement Heifer Selection Criteria and Check List:
a. Age & Weight- heifers should be 55-65% of their

mature body weight at breeding time
b. Conformation- correct feet & legs; udder & teats;
muscling
c. Temperament- low chute exit score and chute exit
speed measured by lasers to assess reactions to handling
d. Onset of Puberty - breed at 3rd heat after puberty;
Increased conception rates (up to 20%) found when
heifers have had at least 2 estrous cycles prior to bull
exposure. Moonsyst rumen bolus inserted to track estrus
heat alerts through activity and internal temperature
measurements. Validated by OneCupAI smart cameras.
e. Reproductive Tract Scoring by ultrasound done 30-60
days prior to bull exposure to assess delayed reproductive
maturity or abnormalities of the uterus and ovaries
f. Breed Composition and Hybrid Vigour DNA analysis to
optimize mate matching
g. Genetics are at most 30% of fertility outcomes;
pedigrees, DNA and phenotype measurements for Growth,
Feed Efficiency, Maternal and Carcass traits
h. Herd Health & nutrition programs, environment &
management are at least 70% of fertility outcomes. GPS
tags to track grazing location.
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