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2024 Overview 
USDA-ARS research is organized into four National Program Areas. The mission of the Animal 
Production and Protection (APP) National Programs is to improve the health, well-being, and 
efficiency of livestock, poultry, and aquatic food animals to ensure a productive and safe food 
supply. Within APP, the Food Animal Production National Program (NP101) includes 92 
scientists leading 29 congressionally appropriated ($63.4M base funds in FY24) research 
projects at 16 U.S. locations. Research is conducted in primary food animal species (beef and 
dairy cattle, swine, sheep, goats, and poultry) addressing priorities identified by stakeholders and 
advancing fundamental and applied knowledge of animal systems. Efforts support animal 
industry goals of efficient and economically sustainable production of safe, high quality, and 
affordable food produced using the highest standards for animal welfare, environmental quality, 
and ecosystems/community services. This annual report summarizes key areas of research 
accomplishment and contributions of NP101 programs within USDA-ARS for FY 2024.  

NP101 Mission  
Conduct research to improve food animal production efficiency, industry sustainability, animal 
welfare, product quality, and nutritional value while safeguarding animal genetic resources. 

NP101 Vision 
The vision for NP101 is that ARS will provide the scientific community and food animal 
industries with scientific information, biotechnologies, and best management practices ensuring 
consumers an abundant supply of competitively priced, high quality animal products that 
enhance human health, while ensuring domestic food security and enhancing the efficiency, 
competitiveness, and environmental sustainability of the food animal industry. 

Background 
Food animal production contributes to the U.S. rural economy through farm-gate cash receipts 
and the sales and transactions associated with allied industries, such as animal feeds, farm 
supplies, germplasm provision and sales, and sales related to animal health products. In 2023, the 
USDA Economic Research Service (ERS) reported that U.S. animal and animal products were 
valued at $249.5 billion in total U.S. commodity cash farm receipts. These U.S. animal and 
animal products represent 47.9 percent of total U.S. agricultural commodities (ERS, Cash 
receipts by State (usda.gov), accessed 10/24/2024). Contributions by commodity include Cattle 
and Calves ($101.1B); Dairy Products and Milk ($45.9B); Broilers ($42.5B); Hogs ($27.2B), 
Eggs ($17.9B); Turkey ($6.6B); and all other animals and products ($7.4B).  
Animal production is a value-added part of agriculture, converting plant materials into animal 
products that are sources of high biological value protein and nutrients, like vitamin B12, 
essential for human health. Ruminant animals (cattle, sheep, goats) convert forages (e.g., grasses, 
legumes) that are not suitable for human consumption into nutritious human food products, using 
lands that are commonly less suitable or unsuitable for crop production. Non-ruminant animals 
(pigs and poultry) efficiently convert plant energy and protein products (grains, protein meal, and 
more commonly the byproducts and residual products from biofuels and bio-processing 
industries), and animal-derived co-products (fats and tallow, blood plasma, outdated and waste 
human food products) into protein and vitamin-rich meat, milk, and egg products. The nutrient 

https://data.ers.usda.gov/reports.aspx?ID=17843
https://data.ers.usda.gov/reports.aspx?ID=17843
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density of food animal products plays a vital role in the diets of people around the world, 
supplying valuable sources of high-quality protein, fatty acids, vitamins, and minerals.  
Research focusing on livestock production efficiency has far-reaching effects, as efficiency 
encompasses all aspects of food animal production. Efficiency improvements involve a 
fundament understanding of relationships between animal biology and the nutrient and health 
values of feed and forage resources used to support animal development, growth, and 
reproduction; the effective utilization of environmental resources, including optimal housing and 
management; the appropriate use and assessment of natural resources and ecosystem services: 
and the ability to meet consumer expectations for food animal use. ARS scientists provide vast 
contributions and enhancements to food animal production efficiency, helping ensure domestic 
and international food security. Research outcomes contribute to improved human health by 
reducing the real cost of nutritionally valuable animal products, increasing the availability of 
animal food products to populations most in need.  
The contributions of animal-derived products to human nutrition and improved human health are 
clear; however, the food animal production sectors also face challenges. Animal agriculture’s 
contributions to, and effects on, the environment, including greenhouse gas generation, harmful 
algal blooms from nutrient losses, cohabitation challenges with wildlife, and the prevalence of 
pathogenic and antibiotic-resistant microorganisms are focal points of research. Animal 
production sectors face public perception challenges regarding the role of animal-sourced foods 
in the human diet, concerns over animal welfare and housing, and a view that improving the 
efficiency of animal production simultaneously compromises the health and well-being of food 
animals. These negative perceptions have resulted in a patchwork of state-level regulations 
redefining how food animals are raised, while simultaneously creating new challenges to food 
safety, animal care and well-being, economic sustainability of producers, and a demonstrated 
increase in food costs in many instances. These current and emerging challenges require 
research-driven solutions to maintain sustainable food animal production sectors and continue 
the efforts toward global food security.  
Key drivers and focal areas for research within NP101- Food Animal Production include:   

• Capture and effective use of feed and forage resource nutrients from traditional and 
emerging byproduct feedstocks.  

• Enhanced digestive system and rumen function and the associated improvements in 
animal health, well-being, and environmental impact.  

• Evaluation and optimization of systems-based approaches to food animal production, 
addressing reproduction, genetic optimization, and management practices that support 
producer sustainability and improve product quality and value for the consumer.  

• Discovery, verification, and adoption of cost effective, labor-saving, welfare appropriate 
new precisions livestock production technologies.  

• Application of advanced analytic capabilities and statistical modeling, including Artificial 
Intelligence and Machine Learning, to analyze very large, complex data sets and to 
capture and mine these data for additional insights.  

• Germplasm preservation for effective assessment and conservation of species’ genomic 
variation, providing industry and producer partners with unique and valuable resources 
for the future.  
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• Expanding knowledge and application of highly characterized animal and microorganism 
genome, phenome, and gene expression discoveries to improve selection response and 
identify candidate genome editing targets.  

• Focused efforts in precision livestock applications to improve individual animal 
observation capacity and provide early identification and response to health and 
management challenges.  

Future Directions 
Fiscal Year (FY) 2024 represents the second year the FY 2023-2027, 5-year research cycle. 
Research projects and specific experiments are continually enhanced through the discovery and 
application of new knowledge, adoption of technological advances that improve the depth and 
precision of investigation, and the application of critical advances in bioinformatics, artificial 
intelligence, and machine learning algorithms that improve scientific capacity. Highlighted 
research accomplishments express a small portion of research outcomes across the NP101 
project areas. NP101 scientists are committed to scientific discovery that solves problems and the 
delivery of scientifically validated information that can be rapidly adopted by the animal 
production sectors.  

United States and International Collaborations 
Scientists in NP101 are actively engaged in research collaborations spanning the globe. These 
collaborations provide leadership and guidance to national and international consortia, advance 
collaborative research, and represent U.S. interests and expertise in the global scientific 
community. In FY 2024, formal research collaborations were conducted with Australia, Austria, 
Brazil, Burkina Faso, Canada, Denmark, France, India, Italy, Japan, Mongolia, Netherlands, 
New Zealand, Peru, Spain, Sweden, Taiwan, and the United Kingdom.  
ARS scientists and research locations within NP101 are located very near, and commonly on, the 
campus of U.S. land-grant universities, which fosters formal and informal agreements and 
collaborations within and across ARS units. These relationships support interactions that 
formally or informally tie USDA ARS scientists to nearly every U.S. land-grant (1862, 1890, and 
1994) and non-land grant agricultural university.  
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FY 2024 Outreach Activities 
NP101 Scientist Academic Outreach and Mentorship 

Graduate Students Post-Docs Scientist Advisors Mentors Adjunct Professors/Other 

10 14 22 16 15 

NP101 Student-Related Outreach Activities 

 Presentation to 
Schools 

Student Tours & 
Visits to ARS 

Locations 

Science Fair 
Participation 

Number of Activities 1 19 1 

Number of Students 30 1079 50 

NP101 General Outreach to Stakeholders and the Public 

Name of Activity Number of Activities Number of Participants 

Presentation to Local/Community Groups 6 378 

Training/Demonstration 0 0 

Webinars 1 100 

Presentation to Practitioner/Industry/Producer 5 6840 

Workshops 0 0 

Stakeholder Meetings 2 63 

Teaching (Courses) 6 110 

STEM Events 3 210 

FY 2024 Personnel Updates 
New Scientists in 2024 

Dr. Kaitlin Wurtz joined the Livestock Behavior Research Unit, West Lafayette, Indiana. Dr. 
Wurtz will conduct animal welfare and behavior research with a primary focus on the dairy 
and poultry production sectors. 

Dr. Suja, Aarattuthodi joined the Plant Genetics Research Unit, Columbia, MO.  Dr. 
Aarattuthodi will conduct immunology and disease resistance research in support of animal 
genome editing.  
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Dr. Kristan Reed joined the Cell Wall Biology and Utilization Research Unit with the Dairy 
Forage Research Unit, Madison, Wisconsin. Dr. Reed will focus on development and 
integration of the Ruminant Farm Systems model to improve dairy industry greenhouse gas 
emissions footprint across the animal, soils, manure, and feed resources areas.  

Dr. Juliana Young joined the Cell Wall Biology and Utilization Research Unit, Madison, 
    Wisconsin. 

Scientist Awards in 2024 
Dr. Tommy Wheeler – Inducted into the Meat Industry Hall of Fame class of 2023.  
Dr. Matthew Crouse – USDA ARS Plains Area Early Career Research Scientist of the 

Year. 
Dr. Geoff Zanton and University of Wisconsin coauthor Mateus Toledo – Awarded Editor’s 

Choice Paper in the Journal of Dairy Science Communications, titled: "Systematic 
review and meta-analysis of dairy cow responses to rumen-protected methionine 
supplementation before and after calving". 

Dr. Mary Beth Hall  
• Awarded the 2024 recipient of the American Feed Industry Association Award.  
• Announced as a Fellow of the American Dairy Science Association in 2024.  
• Has mentored high school student Ms. Alexa DiSalvo since 2022.  Under Dr. Hall’s 

guidance, Ms. DiSalvo was awarded 2nd Place in Animal Sciences at the Westchester 
Science and Engineering Fair and a Silver Medal in the International GENIUS 
Olympiad at the Rochester Institute of Technology in the Science Discipline.  

Drs. John Dunn and Steve Conrad – received the P.P Levine Award from the American                 
Association of Avian Pathologists. 
        
ARS Scientists Retiring in 2024 

Dr. Jeff Carrol, Research Leader, Livestock Issues Research Unit, Lubbock, Texas.   
Dr. Hans Cheng, Research Scientist, U.S. National Poultry Research Center, Athens, Georgia.  
Dr. Timothy Ramsay, Research Scientist, Animal Biosciences & Biotechnology Laboratory, 

Beltsville, MD.  
 

Major Accomplishments in 2024 
Summaries of significant research accomplishments for FY 2024 are highlighted in the following 
materials. The accomplishments are provided in alignment with the Food Animal Production 
2023-2027 Action Plan Components, Problem Statements, and Anticipated Products sections. 
Accomplishments presented are a subset of information provided in project annual reports. 

https://www.ars.usda.gov/ARSUserFiles/np101/NP%20101%202022-2027%20Action%20Plan_7-9-2021_final_updated_11-26-2021.pdf
https://www.ars.usda.gov/ARSUserFiles/np101/NP%20101%202022-2027%20Action%20Plan_7-9-2021_final_updated_11-26-2021.pdf
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 Component 1: Increase Food Animal Production Efficiencies, Food Animal Well-Being, and 
Adaptation of Food Animals to Diverse Production Systems. 

Problem Statement 1A: Improve the Efficiency of Food Animal Growth and Nutrient 
Utilization.  

Poultry semen lipidome characterization to improve fertility.   
Beltsville Agricultural Research Center, Animal Biosciences & Biotechnology Laboratory. 
Beltsville, MD. 
Semen lipids are essential for sperm function, regulating sperm membrane integrity, signaling 
processes, and sperm movement. Reliable fertility biomarkers are needed in the poultry industry, 
with lipid biomarkers emerging as potential predictors of sperm fertility and mobility 
phenotypes. ARS researchers in Beltsville, Maryland, were the first to characterize the global 
lipid profile [lipidome] of poultry sperm cells, seminal plasma, and whole semen using multiple 
reaction monitoring (MRM) profiling. Researchers detected 926 unique lipid species and 
identified 74 sperm mobility-associated lipid species that separate low and high sperm mobility. 
Twenty-three lipid species were identified as excellent biomarkers for a superior sperm mobility 
phenotype and were detectable in whole semen, lending to feasibility for screening in an industry 
setting. Identified lipid biomarkers of sperm mobility in poultry semen will increase accurate 
predictions of, and selection for, male fertility, a desirable trait in the primary breeder sector of 
the poultry industry. 
Methods to improve nitrogen use efficiency in pork production systems.  
Agroecosystems Management Research Unit. Ames, IA 
Protein level in swine diets has minimal effects on swine performance; therefore, dietary protein 
level is commonly adjusted based on ingredient cost. In contrast, accurate protein formulation 
matches actual nutrient needs of pigs, offering a profound reduction in nitrogen-containing 
compounds in the manure, and ultimately reducing the environmental footprint of pork 
production. ARS researchers in Ames, Iowa verified that over feeding crude protein in swine 
diets had no impact (positive or negative) on intestinal function, a finding that overturns previous 
dogma suggesting negative effects. Results suggest that least cost dietary formulations that 
overfeed protein do not harm the pig but will increase manure nitrogen concentration and 
increase emissions challenges. To optimize pork industry nitrogen-use efficiency, producers 
must address the 4 R’s of feed practices - right amount of energy and nutrients in the right feed 
to the right pigs at the right time – and address the 4 R’s of nutrient application - right source, 
right amount, right place, and right time. 
Problem Statement 1B: Improve Food Animal Reproductive Efficiency.  
A new pathway to improved pregnancy success in beef cattle. 
US Meat Animal Research Center, Genetics and Animal Breeding Research Unit. Clay Center, 
NE.  
In the United States most beef cattle are bred in late spring or early summer, when drought and 
natural factors reduce both forage quality and quantity, compromising cow nutrition at a critical 
time for pregnancy establishment. ARS scientists at Clay Center, Nebraska, in collaboration with 
North Dakota State University, have developed a nutritional supplementation model to examine 
the specific nutrients and quantities of nutrients necessary to improve conception, early 
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pregnancy establishment, and the percentage of successful pregnancies within a herd, Results 
show that supplementation of methionine, choline, vitamin B12, and folate (metabolites 
commonly provided in women’s prenatal vitamins) improved pregnancy and fetal development 
outcomes in beef cattle with compromised nutrition. Of interest, the supplementation 
improvements observed in nutritionally compromised pregnancies did not improve pregnancy or 
fetal outcomes of non-nutritionally compromised mothers and may even hinder fetal 
development. Further evaluation in commercial cattle populations throughout the Northern Great 
Plains are being conducted. Precision supplantation with the identified metabolites offers 
tremendous opportunities for ranchers to respond quickly to detrimental weather and climate 
conditions that influence nutrient availability while preserving herd pregnancy success.  
Remotes sensors monitor farrowing activity and piglet care in lactation.  
US Meat Animal Research Center, Genetics and Animal Breeding Research Unit. Clay Center, 
NE.  
Labor availability and skill are primary challenges on swine farms, particularly impacting 
farrowing and lactation phases where piglet and sow care are essential. Use of sensor technology 
to remotely assess farrowing activities and piglet distress, alerting caretakers to issues will allow 
targeted human intervention, reduce disruptions to resting animals, and help minimize labor 
demands. ARS researchers at Clay Center, Nebraska, along with collaborators from several U.S. 
academic institutions, used seismic sensors to measure structure vibrations coming from both the 
sow and her piglets then applied predictive modeling to determine, with favorable accuracy, 
specific activities of sows before and during farrowing (birth/labor). Piglet activities (e.g., 
sleeping, suckling, playing, and distress) were also identified, and some of these traits predicted 
piglet growth. Results provide a base for further development and adoption of precision animal 
management for targeted animal care to enhance animal well-being and improve economic 
sustainability for swine producers. 
Problem Statement 1C: Enhancing Animal Well-Being and Reducing Stress. 
Metaphylaxis as a tool to improve feedlot cattle health and reduce total antibiotic use.  
Livestock Issues Research Laboratory. Lubbock, TX. 
Metaphylaxis is the treatment of a group of animals not showing signs of disease but are, or have 
been, in close contact with animals that have an infectious disease. Veterinary-directed disease 
intervention with metaphylactic treatment targets cattle with greater disease risk and those 
exposed to disease as they enter a feedlot and can protect whole populations from widespread 
illness.  ARS scientists in Lubbock, Texas, with university collaborators, evaluated health 
outcomes and tracked total antibiotic use when 100, 66, 33, or 0 percent of the cattle in a pen 
were treated entering the feedlot. Treating 100 percent or 66 percent of cattle at entry reduced the 
number of times cattle got sick by 61 percent in the first 35 days, resulting in a 51 percent 
reduction in overall antibiotic use and a 55 percent reduction in antibiotic cost when compared 
with 33 percent and 0 percent of cattle treated at entry.  The study shows the impact of 
metaphylactic antibiotic intervention as one option to address cattle disease impacts, reduce total 
antibiotic use, and improve producer profit margins in beef production while also helping 
preserve the efficacy of antimicrobials used to treat and prevent disease. 
Modified heat stress thresholds for lactating swine.  
Livestock Behavior Research Unit. West Lafayette, IN. 
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Heat stress compromises pig health, production efficiency, and welfare, resulting in substantial 
economic losses for farmers. Recent advancements in genetic selection, nutrition practices, and 
management have increased female (sow) productivity, resulting in higher metabolism and 
greater heat stress sensitivity, especially for lactating sows. ARS researchers in West Lafayette, 
Indiana, in collaboration with researchers at Purdue University, evaluated the heat stress 
temperature thresholds in 1,645 lactating sows housed at a commercial farm. Results 
demonstrated that modern lactating sows experience heat stress at 26°C (79°F), which is 5°C 
(11°F) lower than existing recommendations. Employing cooling technologies and modifying 
management practices at the newly identified, lower temperature threshold will substantially 
reduce heat stress, thereby improving animal welfare and herd productivity, while enhancing 
industry sustainability and profitability.  
Component 2: Understanding, Improving, and Effectively Using Animal Genetic and 

Genomic Resources. 
Problem Statement 2B: Characterize Functional Genomic Pathways and their Interactions. 
Genes linked with heifer puberty and cow fertility  
US Meat Animal Research Center, Genetics and Animal Breeding Research Unit. Clay Center, 
NE.  
Cattle fertility is valuable to the beef industry, but it is very difficult to identify and understand 
the genes linked to fertility. Identifying genes and gene networks provides a better understanding 
of cattle physiology and advances identifying and selecting animals with improved fertility. ARS 
scientists at Clay Center, Nebraska and University of Queensland cooperators discovered 87 
genes tied to fertility and provided additional confirmation about how the PLAG1 gene in cattle 
affects cattle physiology, particularly in Bos indicus cattle; B. indicus heifers with two copies of 
the favorable allele reached puberty 18 days earlier, had a 70 percent increase in heifer 
pregnancy rates, and reached maturity at 18 kg less body weight. The PLAG1 gene also 
significantly affected Bos taurus cattle traits, but not as greatly. In addition, scientists found an 
overlap in cattle and human fertility-related genes, suggesting a shared pool of genes that control 
fertility in mammals. These newly discovered genes will offer improved genomic testing to help 
breed for improved cattle fertility.   
Problem Statement 2D: Develop and Implement Genetic Improvement Programs using 

Genomic Tools. 
Milking speed as a new trait for genetic selection. 
Beltsville Agricultural Research Center, Animal Genomics and Improvement Laboratory.  
Beltsville, MD. 
Milking speed is a trait of interest for the dairy industry as faster milking speed reduces the time 
the udder is attached and improves parlor labor and throughput efficiency. Many dairy farms now 
use in-line milk meters that automatically collect individual cow milk weights from every 
milking. ARS scientists in Beltsville, Maryland, in cooperation with North Carolina State 
University, characterized quantitative measurements of milking speed from automated milk 
weight instruments to establish the suitability for genetic selection. Results indicated that breed, 
lactation number, and stage in lactation were biological parameters impacting milking speed 
phenotypes, and meter manufacturer and milking frequency were environmental parameters 
impacting milking speed. Meter manufacturer had a particularly large effect in robotic milking 
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systems. No strong association between milking speed and udder health parameters were 
indicated which is of large concern to dairy producers.  
 Validating the benefits from genomic selection of dairy heifers.   
Beltsville Agricultural Research Center, Animal Genomics and Improvement Laboratory.  
Beltsville, MD. 
In theory, genomic information offers unprecedented opportunities to improve genetic progress 
in livestock agriculture. Only recently have researchers been able to validate the impact of new 
genomic data at the industry level. ARS scientists in Beltsville, Maryland, along with the 
Council on Dairy Cattle Breeding (CDCB), developed methods to check the accuracy and 
potential bias of genomic predictions for dairy cattle and validate their genetic predictions across 
five U.S. dairy breeds. Assessing genetic predictions for each of 17 economically important 
traits, researchers validated improvement in the accuracy and proved breeding value estimates 
were unbiased for dairy heifers when genomic information was used in national genetic 
evaluation processes. This research supports early life genomic testing in heifers to more 
accurately identify herd replacement candidates that will be more profitable cows. Results show 
that dairy herd owners may experience greater benefits from genomics than originally expected, 
providing farmers accurate predictions can rapidly change their breeding practices to improve 
profit. 
Problem Statement 2E: Develop Techniques for Genetic Modification and Genetic 

Engineering of Food Animals and Evaluate their Efficacy. 
Identifying and optimizing anti-CRISPR (Acr) proteins to improve genome integrity of 
gene edited cells. 
Plant Genetics Research Unit. Columbia, MO. 
The CRISPR-Cas system has revolutionized producing genome-edited organisms by introducing 
breaks in genetic strands, but unintended genome breaks, referred to as ‘off-target’ events, may 
be a safety concern. By injecting anti-CRISPR (Acr) proteins into CRISPR-Cas system gene-
edited embryos, ARS researchers in Columbia, Missouri, found they could greatly reduce the 
frequency of off-target events, which reduced the risk of unintended genome alterations. Using 
Acr proteins in genome-edited embryos helps ensure the genome is not compromised in non-
targeted locations, further assuring the welfare and functional role of genome-edited animal lines 
as they are introduced into industry applications.  
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