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Hair Shedding

• 1 to 5 subjective score

• “Hair shedding scores: A tool to select heat tolerant cattle”
• http://articles.extension.org/pages/74069/hair-shedding-scores:-a-

tool-to-select-heat-tolerant-cattle

Samples
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Hair Shedding and Weaning Weight

• Comparing adjusting calf weaning weight with adjusting hair shedding score of the dam, 
• Decreasing hair score by 1 unit results in an increased weaning weight of 12.6 pounds (p = 

0.056).
• From Gray et al. estimated 24.5 pound difference between calves out of late shedding and 

early shedding cows.

Hair shedding scores were adjusted for: 

• Sex 
• Age in years at time of scoring

• Deviation of the scoring date from May 1
• Farm 
• Year

• Calving season spring (January 1-June 30) or fall (July 1-December 31) 
• Animal effect
• Repeated measure

Genomic BLUP breeding values for hair shedding score after adjustment. Outliers skewed
towards higher breeding values (i.e., higher hair shedding scores, later shedding).
A heritability of 0.37 was estimated by the pre-adjustment model.

Visualization of multi-year association results (6,041 individuals; 9,692 total observations).
Red line represents genome-wide significance.
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Angus

Red Gelbvieh

Black G elbvieh
Angus

Red Gelbvieh

Black G elbvieh
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Identifying significant allele frequency changes over time

Manhattan plot for Birth Date Selection Mapping of entire Gelbvieh dataset. Animal birth year
(range 1988-2016, median 2014) was fit as the phenotype in an association analysis. 888 SNPs
were genome-wide significant after performing a multiple testing correction (red line).

Differentiation 
between 

environm ents

South

Fescue

High Elevation

North

Upper Plains

Environm ent-Specific Genom ic Predictions

Region Birth Weight Weaning Weight Yearling Weight
1 376 388 156
2 408 465 335

3 3650 3743 3019
4 3 3 3

5 79 86 48

6 0 0 0

7 741 747 558

8 4496 4648 3701
9 1095 1092 842
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Correlations between phenotypes and 
predicted breeding values.

Regions 
1 & 5

Region 2 Region 3 Region 7 Region 8 Region 9
Birth 
Weight

0.304 0.306 0.452 0.391 0.400 0.349

Weaning 
Weight

0.195 0.283 0.318 0.276 0.272 0.242

Yearling 
Weight

-0.176 0.318 0.268 0.217 0.261 0.216

Realized accuracies between phenotypes and 

predicted breeding values.

Regions 
1 &  5

Region 
2

Region 
3

Region 
7

Region 
8

Region 
9

h2

Birth 

W eight

0.509

(25.9% )

0.511

(26.1% )

0.757

(57.3% )

0.654

(42.8% )

0.670

(44.9% )

0.584

(34.1% )
0.357

W eaning 

W eight

0.395

(15.6% )

0.573

(32.8% )

0.643

(41.3% )

0.558

(31.1% )

0.551

(30.4% )

0.489

(23.9% )
0.244

Yearling 

W eight

-0.319

(10.2% )

0.574

(32.9% )

0.484

(23.4% )

0.393

(15.4% )

0.472

(22.3% )

0.391

(15.3% )
0.306

Weaning Weight Weaning Weight
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Weaning Weight
Take Hom e M essages

•Genomic predictions for hair shedding will come
•Easy to measure, multiple measurements per cow
•See lots of signatures of selection

•Some of that selection is for environmental 
adaptation

•Environment-specific genomic predictions look 
promising


