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A step toward improving fertility of dairy cattle 

 

Connection of daughter pregnancy rate and services per conception with hormone signaling are 

presented in a recent article in Applied Animal Science 

 

Champaign, IL, March 28, 2022—For decades, milk yields increased in Holstein cattle within the 

dairy industry in the United States. At the same time, reproductive efficiency has decreased, with only 

recent attenuation because of improved reproductive management, fertility trait selection, and so on. 

Many genes contribute to fertility, and fertility traits have a low heritability, making improvement in this 

area particularly challenging. Scientists at Colorado State University and Bovine Reproduction Specialists 

made some new observations that could improve fertility in the dairy industry, and their results are 

presented in a recent article in Applied Animal Science. 

 

“Early-life genomic testing procedures were recently reported to be associated with later-life measures of 

reproduction (i.e., traits such as daughter pregnancy rate and cow conception rate),” said corresponding 

author Milton G. Thomas, PhD, Department of Biomedical Sciences and Department of Animal Sciences, 

Colorado State University, Fort Collins, CO, USA. In response, this study investigated whether there are 

relationships among direct genomic value for daughter pregnancy rate (DGV-DPR), services per 

conception (SPC), characteristics of day-16 conceptuses, and hormone signaling for maternal recognition 

of pregnancy. 

 

To determine whether there were connections between reproductive efficiency and early-life genomic and 

physiological factors of conceptuses, the team of researchers first categorized cows into high- and low-

fertility groups. High-fertility pregnant (HP) cows had both high DGV-DPR and low SPC, whereas low-

fertility pregnant (LP) cows had low DGV-DPR and high SPC. In these cows and conceptuses, the 

scientists then analyzed components and processes of maternal recognition of pregnancy, such as 

interferon tau and interferon-stimulated gene 15. 
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Caption: Embryo classification from low-fertility pregnant (LP) and high-fertility pregnant (HP) dairy cows. The photos 

show a collapsed, narrow, short-and-dark-pink embryo mortality (EM) conceptus and a viable, normal, long and 

translucent conceptus. Note that the guides on the metric ruler are aligned in both photos to provide perspective 

regarding the size of these conceptuses. (Credit: B. E. Liebig) 

 

 

The researchers made several observations when comparing the high- and low-fertility cows. “Normal 

conceptuses from HP cows tended to be longer than normal LP conceptuses,” said Bethany E. Liebig. 

These results were part of her master of science research at the Animal Reproduction Biotechnology 

Laboratory at Colorado State University, Fort Collins, CO, USA. She added, “Greater concentrations of 

interferon tau were discovered in uterine flushings from all HP compared with LP cows.” The scientists 

also found interferon-stimulated gene 15 mRNA concentrations in peripheral blood mononuclear cells of 

HP cows tended to be upregulated compared with LP cows. 

 

“Our results support the hypothesis that sorting dairy cows for high DGV-DPR and low SPC improves 

interferon tau production and, potentially, endometrial signaling of maternal recognition of pregnancy on 

day 16, although the cow numbers in this preliminary study were minimal,” said Thomas Hansen, PhD, 

Director of the Animal Reproduction Biotechnology Laboratory at Colorado State University, Fort Collins, 

CO, USA. These combined improvements from high-fertility cows could make maternal recognition of 

pregnancy more likely, which could improve the embryo and pregnancy success rate. David K. Beede, 

PhD, Editor in Chief of Applied Animal Science said, “With additional research and evidence, it may be 

possible to combine genomic and physiological information to improve fertility in dairy cattle.” 

 

The article appears in the April issue of Applied Animal Science. 

 

--- 

 

Notes for editors 

“Direct genomic value daughter pregnancy rate and services per conception are associated with 

characteristics of day-16 conceptuses and hormone signaling for maternal recognition of pregnancy in 

lactating Holstein cows,” by B. E. Liebig, J. V. Bishop, K. D. McSweeney, H. Van Campen, C. L. 

Gonzalez-Berrios, T. R. Hansen, and M. G. Thomas (https://doi.org/10.15232/aas.2021-02225), Applied 

Animal Science, volume 38, issue 2 (April 2022), published by Fass Inc. and Elsevier. 

 

This article is openly available at https://doi.org/10.15232/aas.2021-02225. 

https://doi.org/10.15232/aas.2021-02225
https://doi.org/10.15232/aas.2021-02225


Full text of the article is also available to credentialed journalists upon request; contact Brittany Morstatter 

at +1-217-356-3182 ext. 143 or ARPAS@assochq.org to obtain copies. To schedule an interview with the 

author(s), please contact Milton G. Thomas at milt.thomas@colostate.edu. 

 

Elsevier’s Novel Coronavirus Information Center provides expert-curated information for researchers, 

healthcare professionals and public health officials, including clinical guidance and a portal to access all 

of Elsevier’s COVID-19 research. All resources are freely available. We also have dedicated hubs for 

healthcare professionals; health educators and students; librarians; and R&D professionals. You can find 

these in our Coronavirus Resource Directory. www.elsevier.com/connect/coronavirus-information-center.  

 

About Applied Animal Science 

Applied Animal Science (AAS) is a peer-reviewed scientific journal and the official publication of the 

American Registry of Professional Animal Scientists (ARPAS). In continuous publication since 1985, AAS 

is a leading outlet for animal science research and is indexed by Scopus and ESCI (Clarivate’s Emerging 

Sources Citation Index). The journal welcomes novel manuscripts on applied technology, reviews on the 

use or application of research-based information on animal agriculture, commentaries on contemporary 

issues, short communications, and technical notes. Topics that will be considered for publication include 

(but are not limited to) feed science, farm animal management and production, dairy science, meat 

science, animal nutrition, reproduction, animal physiology and behavior, disease control and prevention, 

microbiology, agricultural economics, and environmental issues related to agriculture. Themed special 

issues also will be considered for publication. www.appliedanimalscience.org 

 

About the American Registry of Professional Animal Scientists (ARPAS) 

The American Registry of Professional Animal Scientists (ARPAS) is the organization that provides 

certification of animal scientists through examination, continuing education, and commitment to a code of 

ethics. Continual improvement of individual members is catalyzed through publications (including the AAS 

journal) and by providing information on educational opportunities. ARPAS is affiliated with five 

professional societies: American Dairy Science Association, American Meat Science Association, 

American Society of Animal Science, Equine Science Society, and Poultry Science Association. 

www.arpas.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 four 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.  
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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 

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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