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What is the value of DNA 
testing?  
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The bovine genome is similar in size  
to the genomes of humans, with an 
estimated size of 3 billion base pairs. 

50K SNP 

chip 

assays 

50,000 

SNPS 

spread 

throughout 

genome 
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Given this information…… 
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Which do you think is my dog?  
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Who would you prefer to 
give this talk? 

 A
lis

on

100%
1. Alison 

2.  Wayne 

? 



DNA testing has been successfully used to 
test for simple (qualitative) traits – genetic 
defects, coat color, polled/horned 



TRAIT 
Igenity 

“Profile”  
Pfizer 
“50K” 

MMI 
“Breed-Tru” 

Average Daily Gain X X X 
Net Feed Intake  X 
Dry matter intake  X 
Residual feed intake X 
Tenderness  X X X 
Calving Ease (Direct)  X 
Birth weight  X 
Weaning Weight  X 
Yearling Weight X 
Calving ease (maternal)  X X 
Milking Ability X 
Heifer pregnancy rate X 
Docility   X 
Stayability X 
Carcass weight X 
Backfat thickness  X X X 
Ribeye area X X X 
Marbling score  X X X 
Yield Grade  X X 
Percent Choice X 

COST US$58-78  US$69-129 US$65/145 
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Why do you think producers 
are currently using DNA tests?  
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1. Strictly marketing 

2. Getting DNA sample is 
easier than performance 
recording  

3. Believe DNA “works” 
better than EBVs 

4. Are using DNA results in 
conjunction with other 
data (e.g. EBVs) for 
marker-assisted selection 

? 



Which sector do you think stands to 
benefit the most from DNA testing?  
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USD$ 



Lead Today with 50K 
1.  Birth weight 

2.  Weaning weight  

3.  Weaning maternal (milk) 

4.  Calving ease direct 

5.  Calving ease maternal 

6.  Marbling 

7.  Backfat thickness    

8.  Ribeye area  

9.  Carcass weight  

10.  Tenderness 

11.  Postweaning average daily gain 

12.  Daily feed intake  

13.  Feed efficiency (net feed intake) 
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Cost per test 

     1-24     US$129 

     25 +     US$119 
Existing samples 

reanalyzed 

     1-24      US$ 79 

      25+      US$ 69 



Users need to know: 

 Does it work? 

 Is it useful? 

 Does it pay? 
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How can we begin to think about the 
value associated with DNA testing?  

What is it being used for? 
 

DNA-assisted sorting to enable management of 
groups to decrease costs or increase income from 
sorted groups or target specific markets 

OR  

 
DNA-assisted selection to improve accuracy of 

traits already in selection objective, or to enable 
inclusion of new difficult-to-measure traits   

  

 



GENDER BENDER™ TEST  
USE : Sort pens into steers and heifers using 

the DNA-gender test – 100% accurate!!!! 

–Does it work? 

–Is it useful? 

–Does it pay? 
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GENDER BENDER™ TEST 
Do you have information to determine 

–Does it Work?  
 Independent validation studies carried out in 

three countries have found that this Y-
chromosome-based test is 100% accurate 

XX XY 



GENDER BENDER® TEST  
 Do you have information to determine 

–Is it Useful?  
Would it be a useful to sort heifers and 

steers into separate pens?  
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GENDER BENDER® TEST  
USE: Sort pens into steers and heifers using 

the DNA-gender test – 100% accurate!!!!! 
 

 Do you have information to determine 

–Does it Pay?  
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PRO-CHOICE® TEST  
USE: Lets you sort cattle into different 

marbling score groups  
 

 Do you have information to determine 

–Does it work? 

–Is it possible? 

–Does it pay? 
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Does it work?  
 Independent validation studies carried out 

in three countries have reported 
significant association of MBV with trait 

1.  Variance of the MBV (σ2
MBV) = 100 

2. Regression coefficient of phenotype on 
MBV (b) = 1 

 

PRO-CHOICE® TEST  
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Hypothetical example σMBV=10, 
Regression coefficient (b) = 1 
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PRO-CHOICE® TEST  
USE: Lets you sort cattle into different 

marbling score groups  

– Is it Useful 
Possible Management Options 

- Different days on feed 

- Different cost rations 

- Different implant strategy 

- Target different markets  
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PRO-CHOICE® TEST  
USE: Lets you sort cattle into different 

marbling score groups  
 

 Does it Pay? 

If a DNA marker test is $10/head - to break 
even, the management measures 
implemented based on the DNA test 
results need to either save $10/head in 
costs or result in an extra $10/head 
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Explains 

25% of the 

phenotypic 

variation 

(70% of the 

genetic 

variation) 

in marbling 

with 128 

markers 



  

“TRU-MARBLING” EXPLAINS ~25% of 
PHENOTYPIC MARBLING SCORE 

VARIATION 

64% 

ENVIRONMENT 

36% 

GENETICS 

TEST 

ACCOUNTS 

FOR  70% 

OTHER 

GENES 

Marbling has a heritability (h2) of 0.36 

So even a test that is 100% accurate  

will only explain 36% of the phenotypic variation 
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Data presented by Bill Kolath, Cargill Meat Solutions, BIF 2009  

Characteristics of the four 
marker-assisted management 
sort groups 
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SUMMARY: Information needed to 
determine the value of DNA tests for 
marker-assisted management 

1. Variance of the MBV (σ2
MBV)  

2. Regression coefficient of phenotype on MBV (b) 

3. How the group is to be sorted (e.g. sort into two 
halves; or remove bottom 5%) 

4. Average phenotype of the group prior to sorting 

5. Cost savings or extra value associated with the 
grouping /culling 

6. Cost of the test 
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Marker-assisted selection (MAS) 

  The process of using the results of DNA testing 

to assist in the selection of individuals to 
become parents in the next generation. The 
genotypic information provided by DNA testing 
should help to improve the accuracy of 
selection and increase the rate of genetic 
progress by identifying animals carrying 
desirable genetic variants for a given trait at an 
earlier age.  



For which objective trait do you think 
marker-assisted selection would have the 
greatest value?  
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1. Sale liveweight 

2. Dressing % 

3. Saleable meat % 

4. Fat depth (rump) 

5. Marbling score 

6. Cow weaning rate 

7. Cow survival rate 

8. Cow weight 

9. Calving ease 

10. Tenderness 
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PRO-CHOICE® TEST  
USE: Lets you more accurately select those 

animals carrying good genes for marbling! 
 

 Do you have information to determine 

Does it work? 
– What is the accuracy of the test (i.e. genetic 

correlation between MBV and the trait)? 
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Explains 100% of 

the genetic 

variation in 

marbling with 11 

markers 

100% accurate 
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The beef CRC website in Australia is directly 
reporting  accuracy and proportion of the 

additive genetic variation accounted for by the 
test  





PFIZER 
ANIMAL 
GENETICS Trait h2 

% Genetic variation explained 
Pfizer 
MVP 

(2009) 

Australian 
Calibration 

(2009) 

Pfizer 
50K 

(2010) 
Third party 
calibration?  

Average Daily Gain 0.28 30% ? 
Net Feed Intake  0.39 9% 6% 12% ? 
Dry matter intake  0.39 11% ? 
Tenderness  0.37 24% 3%* 26% ? 
Calving Ease (Direct)  0.1 22% ? 
Birth weight  0.31 28% ? 
Weaning Weight  0.25 32% ? 
Calving ease (maternal)  0.1 40% ? 
Milking Ability 0.25 27% ? 
Carcass weight 0.39 29% ? 
Backfat thickness  0.36 40% ? 
Ribeye area 0.4 29% ? 
Marbling score  0.37 7% 1.7%* 34% ? 
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* The test was not significantly associated with the target trait 
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Let’s assume “PRO-CHOICE” TEST 
DOES EXPLAIN 34% of GENETIC 
COMPONENT OF MARBLING 

63% 

ENVIRONMENT 

37% 

GENETICS 

TEST 

ACCOUNTS 

FOR  34% 

OTHER 

GENES 



How much would a test that 
explains 34% of the additive 
genetic variation in marbling score 
improve the accuracy of MS EBVs? 
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Information available  Marbling Score Accuracy 

Base phenotypic records available 
for use as selection criteria 
assumed to be those recorded by 
breeders including ultrasound on 
dam, sire, individual and 20 half-
sib progeny 

.36 

DNA test information alone 

.58 
DNA test information + base 
phenotypic records .69 



$0  $1-20  $20-50  $50-100  $100-200  $200-500  >$500

14%

29%

11%

4%

0%

11%

32%

How much would you pay for a DNA test that 
increases marbling score accuracy from 0.36 
to 0.69?  

? 

1. $0   

2. $1-20   

3. $20-50   

4. $50-100   

5. $ 100-200  

6. $200-500   

7. >$500 



Is it useful? 
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PRO-CHOICE® TEST  



 Is it useful? 
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PRO-CHOICE® TEST  



Does it pay? 
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PRO-CHOICE® TEST  

 

1. Selection objective being targeted  

2. Heritability of the analyzed trait (h2) 

3. Accuracy of genetic estimates already available to inform selection decisions 

4. Genetic correlation between MVP and the trait (rg)  

5. Genetic variances and covariances for selection index calculations 

6. Regression coefficient of phenotype on MBV (b) 

7. Biological attributes and structure of stud and commercial herds 

8. Selection intensity of replacement stud sires and bulls for sale (and females) 

9. Number of calves per exposure 

10. Type of herd (terminal, maternal) 

11. Value derived from accelerated genetic progress  

12. Sector where value is derived and how that is value is shared  

13. Cost of test, and which animals are being tested 

14. Planning horizon etc., etc., etc. 

 

 

 

 



Who are you now wishing  
had given this talk? 
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100%

2.   Alison 
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? 



$0  $1-20  $20-50  $50-100  $100-200  $200-500  >$500  Unable

to say ...

6% 6%

23%

35%

0%0%

10%

19%

How much would you pay for a DNA test that 
increases $index accuracy from 0.25 to 0.5?  ? 

1. $0   

2. $1-20   

3. $20-50   

4. $50-100   

5. $ 100-200  

6. $200-500   

7. >$500 

8. Unable to say with information provided 





Case study development 

Parameter Value 

Stud Herd 

Number of live yearlings per exposure 0.89 

Number of stud females per stud male 30 

Number of cows 600 

Number of bull calves available for sale/selection 267 

Number of bull calves DNA tested 267 

Number of stud bulls selected each year 8 (~3%; I = 2.27) 

Number of bulls sold for breeding (annual) 125 (~50%; I = 0.8) 

Maximum age of stud sire  4 (3 breeding seasons) 

Average number of calves per stud sire surviving to 

sale/selection  

65 (32.5 male; 32.5 

female) 

Planning horizon 20 years 

Discount rate for returns 7% 

Commercial Herd 

Maximum age of commercial sire  5 (4 breeding seasons) 

Number of commercial females per male 100 (25 per year) 



Relative importance of TRAITS IN THE BREEDING OBJECTIVES developed for terminal or self-replacing 
(maternal) herds targeting either the domestic Australian market where steers are finished on pasture 
(GRASS), or a high value market where steers are finished on concentrate rations in feedlots (FEEDLOT). 
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Objective Trait Unit % Variation 

Sale liveweight – 

directA kg 15.5% 

Sale liveweight – 

maternalA kg 2.0% 

Dressing % % 16.5% 

Saleable meat % % 28.0% 

Fat depth (rump) mm 20.5% 

Marbling score score 19.0% 

Cow weaning 

rateA % 2.5% 

Cow survival rateA % 1.5% 

Cow weightA Kg 20.5% 

Calving ease – 

direct % 5.0% 

Calving ease – 

maternal % 5.0% 

Criteria Unit % Variation 

Birth weight kg/d 19.5% 

200 Day Growth kg 9.0% 

400 Day Weight kg 12.5% 

600 Day weight kg 15.5% 

P8 (♀) mm 20.5% 

P8 (♂) mm 14.0% 

RIB (♀) mm 17.0% 

RIB (♂) mm 11.5% 

Eye Muscle Area 

(♀) 
cm2 

13.0% 
Eye Muscle Area 

(♂) 
cm2 

13.5% 
Intramuscular Fat 

(♀) 
% 

12.5% 
Intramuscular Fat 

(♂) 
% 

6.0% 

Scrotal Size (♂) cm 19.5% 

Days to Calving days 3.5% 
Mature Cow 

Weight 
kg 

20.5% 

% Genetic Variation explained by DNA test  
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Variable Unit 

 
Information 

available 
 

Product 

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of Breeding 
Objective  

AU$  31.97 33.35 47.29 54.08  

SD of Selection 
index standard 
deviation (σg)  

 

AU$ 
 

Performance 
recording 

information 

No DNA test 16.12 9.67 12.20  10.46 

Pfizer 50K panel 
19.72  

(+22%) 
14.47  

(+50%) 
25.52  

(109%) 
23.94  

(129%) 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel 12.15 11.21 22.84 21.74 

Accuracy of Index 
 

 

Performance 
recording 

information 

None .50 .29 .26 .19 

Pfizer 50K panel .62 .43 .54 .44 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel .38 .34 .48 .40 

Value of ∆G in 
commercial sires 
selected from top 
half of stud herd 

AU$/bull 

Records No DNA test 514 412 388 432 

Records + DNA 
test 

Pfizer 50K panel 
631 603 817 929 

Value of ∆G in 
stud sires selected 

from top 3% of 
stud herd 

AU$/bull 

Records No DNA test 29553 17728 22366 19176 

Records + DNA 
test 

Pfizer 50K panel  36183 26528 46749 43889 

Increased value 
derived from ∆G in 
commercial sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
58 95 214 249 

Increased value 
derived from ∆G in 

stud sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
198 264 731 740 

Total value per 
test to seedstock 

operator 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K 
panel 

256 359 945 989 

 

Standard deviation of breeding objective (AU$),  selection response 

(Index σi) and improvement (%) over performance recording alone, 

derived from DNA testing to increase the accuracy of sire selection in a 

closed seedstock breeding program. Values are unique for the 

assumptions and seedstock and commercial herd biological parameters 

modeled in this study. 

Variable Unit 

 

Information 

available 

DNA test 

used  

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of 

Breeding 

Objective  

AU$ 31.97 33.35 47.29 54.08  

SD of 

Selection 

index 

standard 

deviation (σi)  

AU$ 

Performance 

recording 

information 

No DNA 

test 
16.12 9.67 12.20 10.46 

½  h2 of  all 

traits 

21.38 

(+33%) 

14.69 

(+52%) 

24.23 

(+99%) 

21.44 

(+105%) 
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Variable Unit 

 
Information 

available 
 

Product 

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of Breeding 
Objective  

AU$  31.97 33.35 47.29 54.08  

SD of Selection 
index standard 
deviation (σg)  

 

AU$ 
 

Performance 
recording 

information 

No DNA test 16.12 9.67 12.20  10.46 

Pfizer 50K panel 
19.72  

(+22%) 
14.47  

(+50%) 
25.52  

(109%) 
23.94  

(129%) 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel 12.15 11.21 22.84 21.74 

Accuracy of Index 
 

 

Performance 
recording 

information 

None .50 .29 .26 .19 

Pfizer 50K panel .62 .43 .54 .44 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel .38 .34 .48 .40 

Value of ∆G in 
commercial sires 
selected from top 
half of stud herd 

AU$/bull 

Records No DNA test 514 412 388 432 

Records + DNA 
test 

Pfizer 50K panel 
631 603 817 929 

Value of ∆G in 
stud sires selected 

from top 3% of 
stud herd 

AU$/bull 

Records No DNA test 29553 17728 22366 19176 

Records + DNA 
test 

Pfizer 50K panel  36183 26528 46749 43889 

Increased value 
derived from ∆G in 
commercial sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
58 95 214 249 

Increased value 
derived from ∆G in 

stud sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
198 264 731 740 

Total value per 
test to seedstock 

operator 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K 
panel 

256 359 945 989 

 

Standard deviation of breeding objective (AU$),  selection response 

(Index σi) and improvement (%) over performance recording alone, 

accuracy of index derived from DNA testing to increase the accuracy of 

sire selection in a closed seedstock breeding program.. 

Variable Unit 

 

Information 

available 

DNA test 

used  

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of 

Breeding 

Objective  

AU$ 31.97 33.35 47.29 54.08  

SD of 

Selection 

index 

standard 

deviation (σi)  

AU$ 

Performance 

recording 

information 

No DNA 

test 
16.12 9.67 12.20 10.46 

½  h2 of  all 

traits 

21.38 

(+33%) 

14.69 

(+52%) 

24.23 

(+99%) 

21.44 

(+105%) 

Accuracy of 

Index 

Performance 

recording 

information 

None .50 .29 .26 .19 

½  h2 of  all 

traits 
.67 .44 .51 .40 
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Variable Unit 

 
Information 

available 
 

Product 

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of Breeding 
Objective  

AU$  31.97 33.35 47.29 54.08  

SD of Selection 
index standard 
deviation (σg)  

 

AU$ 
 

Performance 
recording 

information 

No DNA test 16.12 9.67 12.20  10.46 

Pfizer 50K panel 
19.72  

(+22%) 
14.47  

(+50%) 
25.52  

(109%) 
23.94  

(129%) 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel 12.15 11.21 22.84 21.74 

Accuracy of Index 
 

 

Performance 
recording 

information 

None .50 .29 .26 .19 

Pfizer 50K panel .62 .43 .54 .44 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel .38 .34 .48 .40 

Value of ∆G in 
commercial sires 
selected from top 
half of stud herd 

AU$/bull 

Records No DNA test 514 412 388 432 

Records + DNA 
test 

Pfizer 50K panel 
631 603 817 929 

Value of ∆G in 
stud sires selected 

from top 3% of 
stud herd 

AU$/bull 

Records No DNA test 29553 17728 22366 19176 

Records + DNA 
test 

Pfizer 50K panel  36183 26528 46749 43889 

Increased value 
derived from ∆G in 
commercial sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
58 95 214 249 

Increased value 
derived from ∆G in 

stud sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
198 264 731 740 

Total value per 
test to seedstock 

operator 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K 
panel 

256 359 945 989 

 

Value of genetic gain in commercial and stud sires. 
A gene flow model was used to assess the economic impact of improved 

accuracy resulting from the use a DNA marker panel to test all male 

calves, and select top 3% for stud replacement, and top 50% as sale bulls 

 
Variable Unit 

 

Information 

available 

DNA test 

used  

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of Breeding 

Objective  
AU$ 31.97 33.35 47.29 54.08  

SD of Selection 

index standard 

deviation (σi)  

AU$ 

Performance 

recording 

information 

No DNA test 16.12 9.67 12.20 10.46 

½  h2 of  all 

traits 

21.38 

(+33%) 

14.69 

(+52%) 

24.23 

(+99%) 

21.44 

(+105%) 

Accuracy of 

Index 

Performance 

recording 

information 

None .50 .29 .26 .19 

½  h2 of  all 

traits 
.67 .44 .51 .40 

Value of ∆G in 

commercial 

sires selected 

from top half of 

stud herd 

AU$/bull 

Records No DNA test 514 412 388 432 

Records + DNA 

test 

½  h2 of  all 

traits 
683 623 774 837 

Value of ∆G in 

stud sires 

selected from 

top 3% of stud 

herd 

AU$/bull 

Records No DNA test 29553 17728 22366 19176 

Records + DNA 

test 

½  h2 of  all 

traits 
39196 26931 44421 39298 



Van Eenennaam 3/30/2010 

Variable Unit 

 
Information 

available 
 

Product 

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of Breeding 
Objective  

AU$  31.97 33.35 47.29 54.08  

SD of Selection 
index standard 
deviation (σg)  

 

AU$ 
 

Performance 
recording 

information 

No DNA test 16.12 9.67 12.20  10.46 

Pfizer 50K panel 
19.72  

(+22%) 
14.47  

(+50%) 
25.52  

(109%) 
23.94  

(129%) 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel 12.15 11.21 22.84 21.74 

Accuracy of Index 
 

 

Performance 
recording 

information 

None .50 .29 .26 .19 

Pfizer 50K panel .62 .43 .54 .44 

DNA test only 
No DNA test 0 0 0 0 

Pfizer 50K panel .38 .34 .48 .40 

Value of ∆G in 
commercial sires 
selected from top 
half of stud herd 

AU$/bull 

Records No DNA test 514 412 388 432 

Records + DNA 
test 

Pfizer 50K panel 
631 603 817 929 

Value of ∆G in 
stud sires selected 

from top 3% of 
stud herd 

AU$/bull 

Records No DNA test 29553 17728 22366 19176 

Records + DNA 
test 

Pfizer 50K panel  36183 26528 46749 43889 

Increased value 
derived from ∆G in 
commercial sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
58 95 214 249 

Increased value 
derived from ∆G in 

stud sires 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K panel  
198 264 731 740 

Total value per 
test to seedstock 

operator 

AU$/ 
DNA test 

Records + DNA 
test 

Pfizer 50K 
panel 

256 359 945 989 

 

Value of genetic gain on a per test basis 

– assuming a perfect market 

Variable Unit 

 

Information 

available 

DNA test 

used  

GRASS INDEX FEEDLOT INDEX 

Terminal Maternal Terminal Maternal 

SD of Breeding 

Objective  
AU$ 31.97 33.35 47.29 54.08  

SD of Selection 

index standard 

deviation (σi)  

AU$ 

Performance 

recording 

information 

No DNA test 16.12 9.67 12.20 10.46 

½  h2 of  all traits 
21.38 

(+33%) 

14.69 

(+52%) 

24.23 

(+99%) 

21.44 

(+105%) 

Accuracy of Index 

Performance 

recording 

information 

None .50 .29 .26 .19 

½  h2 of  all traits .67 .44 .51 .40 

Value of ∆G in 

commercial sires 

selected from top 

half of stud herd 

AU$/bull 

Records No DNA test 514 412 388 432 

Records + DNA 

test 
½  h2 of  all traits 683 623 774 837 

Value of ∆G in stud 

sires selected from 

top 3% of stud herd 

AU$/bull 

Records No DNA test 29553 17728 22366 19176 
Records + DNA 

test 
½  h2 of  all traits 39196 26931 44421 39298 

Increased value 

derived from ∆G in 

commercial sires 

AU$/ 

DNA test 

(AU$/ 

DNA test) 

½  h2 of  all 

traits 
85 105 193 203 

Increased value 

derived from ∆G in 

stud sires 

AU$/ 

DNA test 

(AU$/ 

DNA test) 

½  h2 of  all 

traits 
289 276 661 603 

Total value per test 

to seedstock 

operator 

AU$/ 

DNA test 

(AU$/ 

DNA test) 

½  h2 of  all 

traits 
374 381 854 806 
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. Breakdown of beef industry sector benefits 
Traits of direct benefit to the processing sector were assumed to be dressing (DP), 

saleable meat percentage (SMP), rump fat depth (FD), and marbling score (MS) 



Summary points 

 Need independent estimates of genetic and 
phenotypic parameters to determine if it works 

 Usefulness will be enterprise-dependent  

 Hard to determine value if DNA information is 
presented independently of genetic evaluations 

 From an industry wide perspective DNA testing 
could be beneficial, but the commercial viability 
will strongly depend on price signaling 
throughout the production chain.  
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