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databases in the genomics era

Future of Phenotyping
Council on Dairy Cattle Breeding Industry Meeting, Madison, WI. October 2, 2018

How important will it be to continue 
having consolidated data available 

for universities and USDA, in order to 
supply the dairy sector with the 

necessary technologies?
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CDCB hosts cooperator’ phenotypic 
and genomic databases

https://www.uscdcb.com/what-we-do/cooperator-database/

• Management and performance benchmarks (e.g. DHI reports)
• Genetic and genomic evaluations
• Data for research

Arguments for cooperation

• National data
• Cleaned, vetted, standardized, unbiased
• Free data for research
• Federal grant funded research benefits everybody
• What is the alternative?
• …
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Challenges

• Every genetics provider has their own PTAs
• Are the data still representative for the 

industry? (who provides data?)
• Should be easily accessible for research
• Data frequency (month, day, hour, second)
• Many new phenotypes
• Where does new data go? (sensors)
• …

Selected papers based on 
DHIA data. 

Journal of Dairy Science
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Benchmarking: DRMS Dairy Metrics

http://retro.drms.org/DairyMetricsRun.aspx

Independent: Net Merit$

https://queries.uscdcb.com/eval/summary/trend.cfm?R_Menu=HO.nm#StartBody
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Example: Other traits offered in North America

Example: Other traits offered in North America
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Direction: Robot data used for genetic evaluations

Example: Other traits offered in North America

Does traditional milk testing have a future?

University of Florida Dairy Unit
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Percentage of cow population in DHI

https://queries.uscdcb.com/publish/dhi/part.html

Conclusion: “Real-time daily recording of fat and protein 
concentration by the daily recording system may be preferable to 
monthly analysis for herd-management decisions and genetic 
evaluation.” 
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Poor calibration

University of Florida Dairy Unit

 Misidentification

 Misidentification
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Slide: Jeffrey Bewley
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https://www.businesswire.com/news/home/20180419006618/en/Big-V%E2%80%99s-Big-Data-Quantzig

Novel traits with heritability estimates
Egger-Danner et al. Animal 9:191 (2015). Table 2

Udder health
• Clinical mastitis, improved SCC, 

electrical conductivity, pathogen 
information, lactoferrin, 
minerals, near-IR spectroscopy, 
PCR, IR thermography

Reproduction
• Fertility related diseases, lutheal

activity, multiple ovulation, ovary 
cycle health

Metabolism
• Ketosis, milk fever, displaced 

abomasum, fat/protein ratio

Feed and legs
• Lameness, disorders based on 

veterinary or hoof trim data

Feed efficiency and methane
• Residual feed intake, methane 

prediction

Other novel traits
• Temperament, suckling behavior, 

milkability, AMS behavior traits, 
activity data, fatty acids
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“In the future, biosensors for progesterone, integrated 
with inline milking systems, will probably facilitate 
phenotyping of a large population of cows for these novel 
fertility traits”

Rumination monitoring

http://www.scrdairy.com/images/PDF/broshures_24_6/Rum_12_A4_Eng_May14_low.pdf
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Heat detection

http://www.scrdairy.com/images/PDF/broshures_24_6/Rum_12_A4_Eng_May14_low.pdf

Automatic body condition scoring

Picture: Jeffrey Bewley Picture: DeLaval
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Feed intake: 3 dimensional imaging

Automatic calf feeders

Measure:
• Drinking speed
• Milk consumption
• Visit frequency
• Unrewarded visits
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ADSA 
2017

1. Pictures from sire catalogue, 62 bulls
2. gEstimated Breeding Values: productivity, health, longevity, fertility
3. Use facial recognition software  facial biometrics
4. Predictors: gPTA type traits + facial biometrics

Conclusion:
“All traits demonstrated significant correlations with facial biometrics.
Productivity, longevity, and fertility traits were particularly well predicted.”
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https://www.youtube.com/watch?v=zSNlRmFNGAQ

https://www.telegraph.co.uk/news/2016/09/12/facial-recognition-technology-used-in-chinese-classroom-to-check/
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Chinese police with facial recognition glasses

Who, where, when, what?

http://www.desiaustralia.com/digital-eyes-and-artificial-intelligence/
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https://gizmodo.com/finally-facial-recognition-for-cows-is-here-1822609005

… software uses images to identify individual animals 
based on hide patterns and facial recognition, and 
tracks key data such as food and water intake, 
heat detection and behavior patterns …

“… the birds have “patterns of speech” 
that reveal a lot about their well-being.”
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Council on Dairy Cattle Breeding 2017 Industry Meeting, Madison, WI, 3 October 2017 (35) Cole

Where do new phenotypes come from?

Source: http://commons.wikimedia.org/wiki/File:Amish_dairy_farm_3.jpg

Parlor: yield, composition, milking 
speed, conductivity, progesterone, 
temperature

Pasture: soil type/composition, 
nutrient composition

Silo/bunker: ration composition, 
nutrient profiles

Cow: Body temperature, activity, 
rumination time, feed & water intake Herdsmen/consultants: Health events, 

foot/claw health, veterinary 
treatments

Barn: Flooring type, bedding materials, 
density, weather data

Laboratory/milk plant: detailed milk 
composition, mid‐infrared spectral data

Data integration is a problem

https://www.dairyreporter.com/Article/2017/08/23/University-of-Wisconsin-starts-virtual-dairy-farm-project-using-AI



10/4/2018

19

Prediction from birth to culling

x
Genetics
Heat stress
Dystocia
Birthweight
Colostrum
Growth
Health
….

Genetics
Calf sex
BCS changes
Heat stress
Health
…

Decisions:
Cull?, treatment?, inseminate?, dry off?, ration?

$ value of:
Milk, fat, protein
Risk of disease
Fertility
Feed intake
Calves
… 

Summary

• Value in large data sets for research: cleaned, 
representative, complete, unbiased, high frequency, 
novel phenotypes

• Trends towards image analysis, artificial intelligence, 
combining data from various sources

• New BIG data: where does it go?

• Data integration is a problem in the USA

devries@ufl.edu


