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What are we breeding for, and who decides? 
 

The future of selection decisions and breeding programs are  

examined in a review in the Journal of Dairy Science® 

 

Philadelphia, March 31, 2021 – In an article appearing in the Journal of Dairy Science®, scientists 

from the United States Department of Agriculture and the Council on Dairy Cattle Breeding provide an 

insightful review of how US dairy industry breeding selection objectives are established, as well as detail 

opportunities and obstacles related to new technologies for documenting animal performance. 

 

Genetic selection has been an extremely efficacious tool for the long-term enhancement of livestock 

populations, and the implementation of genomic selection has doubled the rate of gain in dairy cattle. 

Data captured through the national dairy herd improvement program are used to calculate genomic 

evaluations for comparing and ranking animals for selection. Over time, most of the focus on the selection 

indices used to rank bulls and cows on their genetic merit has changed from yield traits to fertility, health, 

and fitness traits. 

 

Today, most breeding stock are selected and marketed using the net merit dollars (NM$) selection index, 

which progressed from two traits in 1926 (milk and fat yield) to a mix of 36 individual traits following the 

most recent update three years ago. Updates to the index depend upon the estimation of a variety of 

values, and it can be challenging to reach an agreement among stakeholders on what should be included 

in the index at each review and how those traits should be weighted. Phenotypes for some of the new 

traits are difficult or costly to measure or depend upon changes to on-farm practices that have not been 

widely implemented. There is also a need to collect more comprehensive data about the environment in 
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which animals perform, including information about feeding, housing, milking systems, and infectious and 

parasitic load. 

 

“The rate of change is rapid, and farmers need objective sources of information more than ever before,” 

said first author John B. Cole, PhD, affiliated with the Animal Genomics and Improvement Laboratory, 

Agricultural Research Service, United States Department of Agriculture, Beltsville, MD, USA, at the time 

the review was accepted for publication. “The best way for the industry to meet the needs of the dairy 

producers, who drive the whole system, is to treat genetic evaluations as a shared good for the benefit of 

all.” 

 

 
Caption: Flow of information among participants in the national genomic evaluation system. Credit: Journal of Dairy 

Science. 

 

The number of traits evaluated continues to increase, and is mind-boggling to many, which indicates that 

new approaches to classify and express traits may be necessary.  

 

--- 

 

Notes for editors 

The article is “Invited review: The future of selection decisions and breeding programs: What are we 

breeding for, and who decides?” by John B. Cole, João W. Dürr, and Ezequiel L. Nicolazzi 

(https://doi.org/10.3168/jds.2020-19777). It appears in advance of the Journal of Dairy Science, volume 

104, issue 5 (May 2021), published by FASS Inc. and Elsevier.  

https://doi.org/10.3168/jds.2020-19777
http://www.elsevier.com/


 

The article is openly available at https://www.journalofdairyscience.org/article/S0022-0302(21)00404-

5/fulltext.  

 

Full text of the article is available to credentialed journalists upon request. Contact Eileen Leahy at +1 732 

238 3628 or jdsmedia@elsevier.com to obtain copies. Journalists wishing to interview the authors should 

contact the corresponding author, John B. Cole, who is now affiliated with the URUS Group, LP, in 

Madison, WI, USA, at john.cole@urus.org. 

 

About the Journal of Dairy Science 

The Journal of Dairy Science® (JDS), an official journal of the American Dairy Science Association®, is 

co-published by Elsevier and FASS Inc. for the American Dairy Science Association. It is the leading 

general dairy research journal in the world. JDS readers represent education, industry, and government 

agencies in more than 70 countries, with interests in biochemistry, breeding, economics, engineering, 

environment, food science, genetics, microbiology, nutrition, pathology, physiology, processing, public 

health, quality assurance, and sanitation. JDS has a 2019 Journal Impact Factor of 3.333 and 5-year 

Journal Impact Factor of 3.432 according to Journal Citation Reports (Source: Clarivate 2020). 

www.journalofdairyscience.org 

 

About the American Dairy Science Association (ADSA) 

The American Dairy Science Association (ADSA) is an international organization of educators, scientists, 

and industry representatives who are committed to advancing the dairy industry and keenly aware of the 

vital role the dairy sciences play in fulfilling the economic, nutritive, and health requirements of the world's 

population. It provides leadership in scientific and technical support to sustain and grow the global dairy 

industry through generation, dissemination, and exchange of information and services. Together, ADSA 

members have discovered new methods and technologies that have revolutionized the dairy industry. 

www.adsa.org 

 

About FASS Inc. 

Since 1998, FASS has provided shared management services to not-for-profit scientific organizations. 

With combined membership rosters of more than 10,000 professionals in animal agriculture and other 

sciences, FASS offers clients services in accounting, membership management, convention and meeting 

planning, information technology, and scientific publication support. The FASS publications department 

provides journal management, peer-review support, copyediting, and composition for this journal; the staff 

includes five BELS-certified (www.bels.org) technical editors and experienced composition staff. 

www.fass.org 

 

About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals 

advance science and improve health outcomes for the benefit of society. We do this by facilitating insights 

and critical decision-making for customers across the global research and health ecosystems.  

 

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same 

rigor to our information analytics solutions for researchers, health professionals, institutions and funders.  

 

Elsevier employs 8,100 people worldwide. We have supported the work of our research and health 

partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable 

analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as 

ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D 
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performance, clinical decision support, and health education. Researchers and healthcare professionals 

rely on our 2,500+ digitized journals, including The Lancet and Cell; our 40,000 eBook titles; and our 

iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external Inclusion 

& Diversity Advisory Board, we work in partnership with diverse stakeholders to advance inclusion and 

diversity in science, research and healthcare in developing countries and around the world.  

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for 

professional and business customers. www.elsevier.com 
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