


WHAT’S THE BIGGEST 
CHALLENGE SEEDSTOCK 
PRODUCERS FACE?

• Competition from other breeds?

• Competition from other breeders?

• Understanding the marketplace and 

commercial bull buyer needs/wants?

• Technology adoption?

• Integration of new sources of 

information into decision 

stream?



SHOULD YOU USE GENOMIC TOOLS 
IN YOUR SEEDSTOCK OPERATION?

YES!!!!

Any questions?



HOW MANY OF 
YOU ARE 
COMFORTABLE 
USING EPD OR 
INDEXES IN 
SELECTION?



FINDING TRUE GENETIC MERIT
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SOURCES OF VALUE
Moser, 2011



GENOMIC 
TECHNOLOGY 
ADOPTION IN 
BEEF INDUSTRY

THE 
GARTNER 
HYPE CYCLE



NEW TOOLS
NEW OPPORTUNITIES

• Genotyping platforms

• ULD;Low cost/imputation 

optimized

• Single Step Genetic Evaluation

• Glean more information from 

genotypes

• Genotypes for all

• Novel traits/improved models

• Repro Management

• Gender selected semen

• IVF

• MOET

• Genotyped embryos

• Clones

• Genome Editing



Nucleus

Commercial

Sector

Bull Sales

Multipliers

Registered

Unregistered

Cattle

SCHEMATIC STRUCTURE & GOAL

$$$$$$$$$$$$$$$$

Productive benefits

from improved cattle

(more efficient

and/or higher quality)

$$$$$$

Improvement costs

from collection of

ancestry, phenotypic

and genotypic

information

Net Industry Benefit

$$$$= $$$$$$$$$$$$$$$$-$$$$$$Garrick, 2007



NUCLEUS RATE OF GENETIC GAIN

S=Sires, D=DamsSimplistic – two selection paths

∆𝐺 =
𝑖𝑟𝑇𝐼 𝑆 + 𝑖𝑟𝑇𝐼 𝐷 𝜎𝑔

𝐿𝑆 + 𝐿𝐷

Garrick, 2007



∆𝐺 =
𝑖𝑟𝑇𝐼 𝑆 + 𝑖𝑟𝑇𝐼 𝐷 𝜎𝑔

𝐿𝑆 + 𝐿𝐷

NUCLEUS RATE OF GENETIC GAIN

Annual

Change in

Merit/Performance

average ages of

selected sires (& dams)

when offspring are born

intensity of selection

dictated by proportion of

candidates selected

accuracy

of selection
amount of genetic

variation in

population

S=Sires, D=DamsSimplistic – two selection pathsGarrick, 2007





SINGLE NUCLEOTIDE POLYMORPHISM (SNP) 
DNA MARKER EXAMPLE

• Mutation may be in exon (coding sequence; possibly causal) or in intron (non-coding 
sequence) of gene
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G/T SNP

1 BTA-6 …ATCGTAGATATTGGCC…

…TAGCATCTATAACCGG…

2 BTA-6 …ATCGTATATATTGGCC…

…TAGCATATATAACCGG…



SNPS AND QTNS18

Marker 1 G T

BTA-6

= Favorable Allele

Quantitative Trait Nucleotide (QTN)

= Unfavorable Allele





CHROMOSOMES ARE A SEQUENCE 
OF BASE PAIRS

Cattle usually have 30 pairs of chromosomes (29 autosomes and 1 sex)

Half of the pair from sire and half of the pair from dam

Each chromosome has about 100 million base pairs (A, G, T or C)

~ 3 billion base pairs per animal

Blue base pairs represent genes

Yellow represents the strand inherited from the sire

Orange represents the strand inherited from the dam
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CONSIDER 3 ANIMALS
(THINK ACCURACY VERSUS PRECISION)
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Below-average bulls will have some above-average alleles and vice versa!
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TWO STEP METHOD TO COMPUTE 
GENOMICALLY ENHANCED EPD

EPDs

Pedigree

Performance

Progeny

Genomic 

blending

GE-EPDs



SINGLE 
STEP
EPDS

EPDs

Pedigree

Performance 
Data

Progeny

Genomics



CHANGES IN RATE OF GENETIC GAIN THROUGH 
IMPROVED ACCURACY OF SELECTION 
(OLD BLENDING METHOD)

Source of 
Information

BIF 
Acc rTI

Selected 
%

Intensity
Genetic 

SD
L (yr) DeltaG

Rate 
Increase

PA 0.05 0.31 5 2.06 28 7 2.6 --

Own Record 0.30 0.71 5 2.06 28 7 5.9 1.29

Genomic 0.30 0.71 5 2.06 28 7 5.9 1.29

Own Record + 
Genomic

0.40 0.80 5 2.06 28 7 6.6 1.56

Progeny 0.65 0.94 5 2.06 28 7 7.7 2.00



SELECTION EFFICIENCY
PATHWAYS OF SELECTION

• Genetic gain in population driven by intensity and accuracy of selection of 

parents and generation interval

• The FOUR paths:

• Sires of Sires (Paternal Grand Sires)

• Dams of Sires (Paternal Grand Dams)

• Sires of Dams (Maternal Grand Sires)

• Dams of Dams (Maternal Grand Dams)

• Which are the longest generation interval? Highest intensity? Lowest 

Accuracy?



PATHS OF SELECTION

X

D

S

MGD

MGS

PGS

PGD



GENOMIC IMPACT ON SELECTION EFFICIENCY 
AND RATE (OLD BLENDING METHOD)

Scenario 1: Traditional Selection Using EPD
Path Selection % Intensity BIF Acc Acc (rTI) Gen. Int (L) i * rTI

Sires of Bulls 5 2.06 0.65 0.94 10 1.93
Dams of Bulls 10 1.75 0.10 0.44 5 0.76
Sires of Cows 20 1.40 0.15 0.53 6 0.74
Dams of Cows 20 1.40 0.05 0.31 6 0.44

Genetic Gain (sd units) 0.14 Totals 27 3.87

Scenario 2: Selection Using Genomically Enhanced EPD
Path Selection % Intensity BIF Acc Acc (rTI) Gen. Int (L) i * rTI

Sires of Bulls 5 2.06 0.66 0.94 7 1.94
Dams of Bulls 10 1.75 0.29 0.70 5 1.24
Sires of Cows 20 1.40 0.31 0.72 5 1.01
Dams of Cows 20 1.40 0.26 0.67 6 0.94

Genetic Gain (sd units) 0.22 Totals 23 5.13

Rate Improvement 56%



IMPROVEMENT IN NET MERIT ($) IN 
HOLSTEIN DRIVEN BY GENOMICS

Lawlor, 2017



GENOMICS DRIVES IMPROVEMENT IN LOW 
HERITABILITY ERTS IN DAIRY

Lawlor, 2017



HOW MUCH IS INVESTMENT IN GENOMICS 
WORTH? THE WIDENING GAP IN DAIRY HERDS…

Lawlor, 2017



BEEF 
GENOMICS
FUTURE

SINGLE STEP 

EVALUATIONS



PANEL %GV = 33%

𝜎𝑝
2

%GV=

33%

ℎ2 =40%



Trait 2020 Estimated Progeny Equivalents

Calving Ease (Direct) 25+

Calving Ease (Total Maternal) 4

Birth Weight 22

Weaning Weight 25+

Yearling Weight 25+

Milk 19

Stayability 15

Docility 25+

Carcass Weight 5

Marbling 8

Rib Eye Area 6

Back Fat 8



BAYES CΠ MARKER SELECTION 
SQUEEZES OUT MORE ACCURACY
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STRATEGERY! • Replacement heifer candidates

• Control of genetic destiny; validate pedigree

• Bull offering

• Validate pedigree; add accuracy to EPDs 
your clients use in selection

• Cows

• Improved accuracy of progeny EPD, validate 
pedigree, discovery (new/novel traits)

Genotype

• Deeply for conventional traits, novel traits

• Genos with no phenos is no Buenos! ☺

Phenotype



ASSOCIATION 
SPONSORED 
PROGRAMS



DRONE IMPACT 
ON CORN FARMER

• Our traditional view of the 

corn field…



DRONE IMPACT ON 
CORN FARMER

• Change Your Perspective?



How does new information and new 
technology change your view of 

genetic improvement? 

Your product?



PREMISE: MAKE SUSTAINED GENETIC 
IMPROVEMENT IN YOUR PRODUCT

• Deming cycle

• Plan the work; work 

the plan

• Failure to plan is 

planning to fail

• You can’t manage what 

you don’t measure



• Marker Assisted Marketing vs

Marker Assisted Selection

• If we don’t change the behavior 

producers doing selection we have no 

chance of changing the genetics

• Appropriate use (and capture of gain) 

requires that we actually use the tools 

to inform selection

ANIMAL VS. POPULATION 

PERSPECTIVE

http://littlestmartha.files.wordpress.com/2011/02/soap-box.jpeg


MIND THE GAP!!

• Widening gap in genetic merit 

• Across breeds

• Within breed

• Among breeders

• Genomic Selection: Winners 

and less-than-winners (losers?)

• Are you widening the GAP? At the top or the bottom?



ADOPTION OF COMPLIMENTARY TOOLS

• Genomics 

• Novel phenotypes/Essential ERT

• Advanced Repro Technologies

• MOET

• IVF

• Gender Selected Semen

Avoid:

More mistakes 

faster. 

–Lewis Weaber



HOW WILL 
YOU GET TO 
THE OTHER 
SIDE?



HOW WILL 
YOU GET TO 
THE OTHER 
SIDE?



HOW WILL 
YOU GET TO 
THE OTHER 
SIDE?



THANK YOU!
QUESTIONS?

BOB WEABER, PH.D.

KANSAS STATE UNIVERSITY

785-532-1460

BWEABER@K-STATE.EDU

mailto:bweaber@k-State.edu

