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BREEDING WITH PURPOSE

Data Driven Breeding Strategies

GOALS  /  TRAITS  /  MEASUREMENT  /  DECISIONS



The Challenge

SCHCA · 2026 ANNUAL GATHERING

The Challenge from the Presenter's Perspective

● What is quality?
● Breed standards?
● How is quality measured?
● Does quality come from banners or successful show programs?

“...He also checks the boxes of beef performance 
with early growth and easy fleshing without being 
extreme for birth weights or excessive frame 
scores. If you like balanced cattle that take care of 
themselves this is the right bloodline for your 
program.....”

...The Highland breed has a bull problem 
currently. Too many average bulls, not enough 
elite ones. We struggle to find bulls worth using 
on the truly great females because there are so 
few fault free options that won’t detract from the 
female in some way....”

“The biggest problem the highland breed has is a 
lack of culling. Culling females. Culling bulls. Cull 
cull cull. They are a beef breed. Send them to 
butcher and enjoy them year round.”

“We are just starting to breed… I’ve seen several 
posts/people stating “looking like a good bull 
already”.. how do you know if a bull is quality for 
bull or steer?”



PRESENTATION ROADMAP

From a clear purpose to informed selection — using evidence. 
Combining traditional stockmanship with measurable genetic and performance data.
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● Start with a plan
● Testing Methods & Trait Definitions – Maternal / Production / Terminal
● Data
● Tools / Analytics
● A Way Forward
● Final Thoughts



  

BREEDING GOALS AND OBJECTIVES

What’s the plan?

SHOW STOCK

· Structure · Breed Character · Growth Rates

BREEDING STOCK

· Maternal Ability · Fertility

BEEF PRODUCTION

· Carcass quality and yield · Eating experience

BREED PRESERVATION

· Soundness · Heritage · Diversity

The 'plan' will influence the traits / trait groups of interest 



  

TESTING TYPES

Two methods for evaluating cattle

IGENITY BEEF PROFILE

DNA-BASED GENOMIC TEST

•  Uses DNA markers to estimate inherited genetic potential

•  Reports trait scores on a 1–10 scale and selection 
indexes

•  Supports selection before an animal has progeny or 
carcass records

***Note: Highland samples are compared to the commercial herd. There 
is not a Highland only herd archive at this point.

PREDICTS GENETIC POTENTIAL

ULTRASOUND

LIVE-ANIMAL MEASUREMENT

•  Uses ultrasound scans to assess body composition

•  Estimates ribeye area (REA), intramuscular fat (%IMF) 
and backfat (BF)

•  Results reflect genetics, age, nutrition and management

MEASURES EXPRESSED TRAITS

Same breeding objective, different evidence. Scores and measurements are not interchangeable.

• Live weight and scrotal circumference are also recorded

•  Ultrasound measurements conducted on Highland bulls at 
NWSS 



  

IGENITY BEEF PROFILE
https://www.neogen.com/en/usac/brands/igenity-beef/

DNA sample collection methods

TAIL HAIR

PULLED HAIR + ROOTS

• Pull clean hair from the tail switch; do 
not cut.

• Include visible roots: about 30, or 
50–60 for fine hair.

• Secure on a labeled hair card.

STANDARD: HAIR SAMPLE

TISSUE

EAR NOTCH / TSU

• Collect a small ear tissue sample 
with a TSU applicator.

• Keep the sealed, barcoded collection 
tube identified.

• Submit according to kit instructions.

STANDARD: TISSUE SAMPLE

SEMEN

BREEDING BULLS

• Intact, unused semen straws may be 
accepted.

• Never send a cut or previously used 
straw.

• Confirm acceptance for Igenity Beef 
before submitting.

CHECK WITH NEOGEN FIRST

Also accepted: blood samples. Match every sample barcode to the animal ID; follow Neogen kit instructions.



UNDERSTANDING THE MEASUREMENTS

What does Igenity tell us?
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DNA-based Prediction

Uses genetic markers to estimate inherited potential for 
measurable traits.

1–10 Indexed Scores

Scores express predicted genetic potential, not pounds, 
inches, or percentages.

Direction Matters

More of a trait is not necessarily better for every breeding 
objective.

Selection Indexes

Maternal, Production and Terminal combine several traits 
for different goals.

KEY POINT:  Genetic potential is not a guaranteed outcome or a physical measurement.



IGENITY TRAIT GLOSSARY

Maternal and performance traits
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MATERNAL / FERTILITY

BW Birth Weight Potential for calf birth weight; higher = heavier.

CED Calving Ease Direct Potential for unassisted births.

CEM Calving Ease Maternal Potential for daughters to calve unassisted.

STAY Stayability Likelihood a female remains productive to age six.

HPR Heifer Pregnancy Potential to conceive during the breeding season.

DOC Docility Inherited tendency toward calm disposition.

MILK Milk Maternal effect on calf weaning weight, not milk volume.

PERFORMANCE

ADG · Daily gain WW / YW · Weaning / yearling weight RFI · Residual feed intake SC · Scrotal circumference



IGENITY TRAIT GLOSSARY

Carcass traits and selection indexes
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CARCASS TRAITS

TEND Tenderness Potential for tender beef (related to shear force).

MARB Marbling Potential for intramuscular fat deposition.

REA Ribeye Area Potential for ribeye muscle area.

FAT Fat Thickness Potential for external fat thickness.

HCW Hot Carcass Weight Potential for unchilled carcass weight.

COMPOSITE SELECTION INDEXES

Maternal Replacement females Emphasizes maternal and reproductive performance.

Production Broad production Combines multiple production-related traits.

Terminal Market offspring Emphasizes feedlot and carcass performance.



How to Interpret Igenity Scores in Highlands
Igenity gives a commercial-beef genomic score; it is not a Highland-only breed ranking.

1  Commercial-beef framework

Igenity Beef was developed as a genomic 
selection tool for commercial cow-calf 
producers.

The result tells us predicted genetic merit 
in that broader commercial-beef framework 
— not where the animal ranks among 
Highlands.

Important: the exact reference composition 
and scaling can change as Neogen updates 
the product.

2  Igenity 1–10 score

10 = more of the trait   •   1 = less of the trait

1 2 3 4 5 6 7 8 9 10

Lower More of trait

A score of 5 does NOT mean “average 
Highland.”

It is an Igenity score interpreted in the product’s 
commercial-beef reference system.

3  Highland interpretation

For a within-breed question, compare 
tested Highlands to other tested Highlands.

That reveals whether an animal is high, 
average, or low relative to the Highland 
sample — an apples-to-apples 
comparison.

Our Highland database provides this 
second view.

→ →

Igenity answers: “How does this animal compare in the commercial framework?”  •  Our database answers: “How does it 
compare with other Highlands?”

Source: Neogen Igenity® Beef product materials — 1–10 trait scores; designed for commercial cow-calf producers.



Why Re-index Highland Results?
A second, Highland-only comparison helps separate breed context from the commercial Igenity score.

1 Collect Highland 
results

Use tested Highlands with the 
same trait definitions and 
score direction.

2
Define the 
Highland 
reference

Calculate the distribution of 
the tested Highland sample for 
each trait.

3 Standardize 
within the sample

Express each animal’s 
position relative to the 
Highland sample mean and 
spread.

4 Interpret both 
views

Keep the original Igenity score 
and the Highland-only relative 
result side by side.

→ → →

Original Igenity view

Commercial-beef genomic score • preserves Neogen’s original 1–10 
result

Highland-only view

Within-sample relative standing • compares Highlands with other 
tested Highlands

Use both views. Re-indexing adds Highland context — it does not replace the original Igenity result.

Caution: a Highland-only index describes the tested Highland sample. It is not a breed-wide EPD, percentile, or official breed evaluation.



ULTRASOUND AND PERFORMANCE

Observed measurements and abbreviations
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REA Ribeye Area Estimated muscle area in square inches (in²).

%IMF Intramuscular Fat Estimated fat percentage within ribeye; marbling indicator.

BF / FAT Backfat Estimated external fat thickness in inches.

REA/100 REA per 100 lb REA ÷ live weight × 100; a size-adjusted comparison.

ADG Average Daily Gain Weight gained ÷ days; pounds per day.

WT Live Weight Measured live body weight in pounds.

SC Scrotal Circumference Physical circumference in centimeters.

WDA Weight per Day of Age Live weight ÷ age in days; pounds per day.

Interpret in context: age, nutrition, management and scanning conditions matter.



APPLYING THE DATA

Igenity and ultrasound: different evidence
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TRAIT IGENITY ULTRASOUND / RECORD

Marbling Predicted genetic potential Estimated %IMF

Ribeye area Predicted genetic potential Measured REA (in²)

Fat thickness Predicted genetic potential Measured BF (inches)

Growth Predicted ADG merit Observed ADG (lb/day)

Tenderness Predicted tenderness merit Not assessed by routine ultrasound

An Igenity REA score of 8 is NOT an 8-square-inch ribeye.



Carcass Trait Distribution Charts
Igenity Carcass results compared with Red Angus and Simmental

Y = % at Score
X = Score



Where's the Data?
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Results are found on the AHCA website: 
https://highlandcattleusa.org/national-show-sale-
results/

                                                                                   

NWSS 

All bulls weighed, scrotal measured and ultrasound
All females weighed

Female Data
● DOB → Age in Days
● Weight
● Estimated/Calculated:

●  ADG
● Estimated 205-Day Weight

Bull Data
● DOB → Age in Days
● Weight
● Estimated/Calculated:

●  ADG
● Estimated 205-Day Weight
● Scrotal size – cm
● Ultrasound 
● REA, %IMF / Marbling, Backfat

Igenity 

● Personal decision to complete testing
● Private data
● Seems to be a reluctance to share data in our community



Prototype – A Common Data Archive for 
Highland Cattle Data
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Highland Animal Database
https://highlanderheaven.com/highland_database_public/



Prototype – Igenity Data
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Highland Animal Database
https://highlanderheaven.com/highland_database_public/

Distribution Charts for the Selected Group

Breed Comparison Option



Prototype – NWSS Data
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Highland Animal Database
https://highlanderheaven.com/highland_database_public/



Prototype – Analytics
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Highland Animal Database
https://highlanderheaven.com/highland_database_public/



Prototype – Progeny
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Highland Animal Database
https://highlanderheaven.com/highland_database_public/

Progeny Search
● Animal in the database with progeny in the 

database
● Can be Igenity or NWSS data
● Also includes ancestry with measured progeny



Prototype – Breeding Analytics
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Highland Animal Database
https://highlanderheaven.com/highland_database_public/

Breeding Analytics
● Designed to help suggest breeding candidates 

based on selected traits
● Both must be in the database to calculate trait 

contributions

Example
● Brianna 
● Top 5 Sires
● AHCA
● All Eligible
● All Traits

Pairing Detail
● Estimates relative 

pairing potential
● Links to available data 

on parentage

Comparison/Analytics possible because of indexing the Igenity data within the Highland group
Provides a comparative estimate to help identify breeding combinations for further evaluation



Prototype – Semen 

SCHCA · 2026 ANNUAL GATHERING

                                                                                   

Highland Animal Database
https://highlanderheaven.com/highland_database_public/

Semen Search
● Pages where Highland semen is marketed
● Semen links are also presented in the profiles of 

the bulls that have semen
● Links are presented in the Analytic sections when 

searching for breeding options



A Way Forward - Suggestion

SCHCA · 2026 ANNUAL GATHERING

A Unified Approach to Data-Driven Breeding

● Improving individual folds should generally have a positive impact on the breed

  
● A unified effort focused on data driven breeding programs could help everyone

● Common productized database for archiving and analyzing records
● Shared interest among data-driven breeders
● Genetic Testing programs

● Data sharing for improvements

● Building a baseline to measure improvement

● A Certified Highland Beef Registry ?
● Archive of tested/documented purebred and crossbred cattle

 



Takeaways

From a clear purpose to informed selection — using evidence. 
Combining traditional stockmanship with measurable genetic and performance data.
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Farm Goals
● Have a Plan
● Execute 
● Evaluate
● Improved Plan

Breed Goals
● Improved folds will improve the breed overall
● Is there a need for an organized effort focused on data-driven breeding programs?

● Common productized database for archiving and analyzing records
● Shared interest among data-driven breeders
● Testing programs 
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