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2025 Overview

USDA-ARS research is organized into four National Program Divisions including Animal
Production and Protection (APP) whose mission 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 82
scientists at 15 U.S. locations leading 29 research projects supported by $63.4M base funds in
FY25. 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 food animal production 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 to improve rural economies. This annual report summarizes key
areas of research accomplishment and contributions of NP101 programs within USDA-ARS for
FY 2025.

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

Providing 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.

NP101 Alignment

National Program 101 research supports the USDA Directive on Departmental Research and
Development Priorities Policy of December 30, 2025, specifically items /: Increasing
Profitability of Farmers and Ranchers, 4: Promoting Soil Health to Regenerate Long-Term
Productivity of Land; and 5: Improve Human Health through Precision Nutrition and Food

Quality.
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 2024, the
USDA Economic Research Service (ERS) reported that U.S. animal and animal products were
valued at $268.6 billion in total U.S. commodity cash farm receipts. These U.S. animal and
animal products represent 52.5% of total U.S. agricultural commodities (ERS, Farm Income and
Wealth Statistics, accessed 01/06/2026). Contributions by commodity include Cattle and Calves
($112.1B); Dairy Products and Milk ($50.7B); Broilers ($45.4B); Hogs ($27.3B), Eggs
($21.0B); Turkey ($3.7B); and all other animals and products ($7.7B).
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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 soil health and nutrient profiles, maintenance of clean, safe water resources,
cohabitation with wildlife, and continued focus on antimicrobial resistance challenges 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 a narrative t
improving the efficiency of animal production simultaneously compromises the health and well-
being of food animals. Using innovative, multidisciplinary scientific approaches, ARS scientists
are finding solutions to these current and emerging challenges, with results improving the
economic sustainability of U.S farmers and ranchers.

Key drivers and focal areas for research within NP101- Food Animal Production include:

e 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 efficiency, health, well-being, and environmental impact.

e [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.

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

e 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.

e Germplasm preservation for effective assessment and conservation of species’ genomic
variation, providing industry and producer partners with unique and valuable resources
for the future.

e 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.

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

Innovation in Animal Agriculture

Fiscal Year (FY) 2025 represents the third year of FY 2022-2027, 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 discoveries that solve producer
challenges and enhance farm and ranch profitability by delivering scientifically validated
information and technology that can be rapidly adopted by the animal production sectors.
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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 2025, 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, among others.

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.

FY 2025 Outreach Activities
NP101 Scientist Academic Outreach and Mentorship

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

8 7 12 8 5

NP101 Student-Related Outreach Activities

Presentation to Student Tours & Science Fair
Schools Visits to ARS Participation
Locations
Number of Activities 2 9 0
Number of Students 110 312 0

FY 2025 Personnel Updates
New Scientists in 2025

Dr. Emily Petzel — Research Animal Scientist — Forage and Livestock Production Research
Unit, El Reno, OK.

Dr. KaLynn Harlow - Research Animal Scientist — Animal Biosciences and Biotechnology
Laboratory, Beltsville, MD.

Scientists Awards in 2025
Dr. Rand Broadway received the Animal Industry Innovation Award
ARS Scientists Retiring in 2025

Dr. Paul VanRaden — Senior Research Geneticist — Animal Genomics and Improvement
Laboratory, Beltsville, MD
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Dr. Congjun Li — Research Scientist - Animal Genomics and Improvement Laboratory,
Beltsville, MD

Dr. Timothy Smith — Research Scientist - US Meat Animal Research Center, Clay Center, NE

Dr. Bryan Woodbury — Research Scientist - US Meat Animal Research Center, Clay Center,
NE

Dr. Richard Thallman - Research Scientist - US Meat Animal Research Center, Clay Center,
NE

Dr. Huanmin Zhang — Research Scientist — Endemic Poultry Viral Diseases, Athens, GA

Major Accomplishments in 2025

Summaries of significant research accomplishments for FY 2025 are highlighted in the following
materials. The accomplishments are provided in alignment with the Food Animal Production
2022-2027 Action Plan Components, Problem Statements, and Anticipated Products sections.
Accomplishments listed represent a subset of information provided in project annual reports.

Component 1: Increase Food Animal Production Efficiencies, Food Animal
Well-Being, and Adaptation of Food Animals to Diverse Production
Systems.

Problem Statement 14: Improve the Efficiency of Food Animal Growth and Nutrient
Utilization.

Accurate assessment of energy intake in pasture, rangeland, and feedlot cattle production

Oklahoma and Central Plains Agricultural Research Center, Livestock, Forage and Pasture
Management Research Unit. Woodward, OK (Accomplishment also supports ARS National
Program 215 — Grass, Forage, and Rangeland Agroecosystems)

Accurately measuring individual cattle energy intake in large pasture and feedlot systems is
difficult, limiting efforts to improve feed and forage efficiency. ARS scientists in Woodward,
Oklahoma used an automated head-chamber system to repeatedly measure respiration gases—
oxygen, carbon dioxide, and methane—along with body weight and growth rate to model daily
energy intake. From these measurements, researchers calculated energetic efficiency, indicating
how an animal allocates feed energy to maintenance and growth. More efficient cattle gain
weight faster and produce more salable product in less time, improving production economics.
This work demonstrates the first method to use respiration gas emissions to reliably predict
energetic efficiency in feedlot and extensive production settings. These findings will enhance
genetic selection for efficiency in the seedstock sector and help industry partners refine feeding
strategies and develop supplements for pasture, feedlot, and environmental management.

Measuring free amino acid concentration in blood to improve dairy cattle nutrition

U.S. Dairy Forage Research Center, Cell Wall Biology and Utilization Research Unit. Madison
WI.

Dairy nutritionists and veterinarians require effective ways to monitor and optimize individual
cow nutrition to improve health, productivity, and profitability. To address this, ARS scientists in
Madison, Wisconsin, developed a robust, high-throughput method to measure free amino acid
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concentrations in bovine plasma using widely available and affordable lab equipment. The new
technique enables accurate evaluation of nutrient optimization and diet cost-effectiveness,
predicting cow performance and health while allowing producers to adjust and optimize diets for
better productivity and welfare. Easily accessible, this method empowers farmers and researchers
to improve herd efficiency and health, ultimately supporting broader adoption of precision
nutrition strategies and benefiting producers, researchers, and the agricultural community at
large.

Problem Statement 1B: Improve Food Animal Reproductive Efficiency.
New approach for early detection of pregnancy in cattle
Fort Keogh, Range and Livestock Research Unit, Miles City, MT.

Reproductive efficiency is essential for cattle farmers and the livestock industry, as it directly
affects herd productivity and profitability. To help farmers better manage their herds, ARS
scientists in Miles City, Montana, working with university and industry partners, developed a
simple cervical swab test that detects pregnancy in cows as early as day 18—about 10 days
sooner than traditional ultrasound methods. This earlier detection lets producers quickly identify
non-pregnant cows, reduce costs by shortening the time cows spend being non-pregnant, and
offers a new way to study why some pregnancies fail early, which is a major concern for both
beef and dairy operations. By making herd management easier and more cost-effective, this
research supports farmers, veterinarians, and industry groups with a practical tool that is now
being taught and used beyond the laboratory.

Problem Statement 1C: Enhancing Animal Well-Being and Reducing Stress.
Early detection of lameness risk in breeding gilts
US Meat Animal Research Center, Livestock Bio-Systems Research Unit, Clay Center, NE.

Early lameness in breeding gilts (female pigs that have not yet given birth) is a major challenge
for pork producers, causing lost revenue, lower herd efficiency, and animal welfare concerns.
ARS researchers at Clay Center, NE addressed this by using pressure-sensitive mats and video
cameras to analyze how young gilts walk, tracking their mobility and weight distribution. Their
work identified early-life walking traits that reliably predict later lameness, leading to a practical,
cost-effective screening tool for producers to select more productive gilts before investing in
development. This new approach helps producers reduce culling losses, improve herd
productivity, enhance animal well-being, and minimize selection bias, with findings now being
shared with industry partners and extension agents for wider adoption.

Component 2: Understanding, Improving, and Effectively Using Animal
Genetic and Genomic Resources.

Problem Statement 2A: Develop Bioinformatic and other Required Capacities for Research in
Genomics and Metagenomics

Phase variation in Mannheimia haemolytica challenges the static genome paradigm.

US Meat Animal Research Center, Genetics and Animal Breeding Research Unit. Clay Center,
NE.
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Bovine Respiratory Disease (BRD) is the costliest health issue for U.S. feed yard cattle, affecting
farmers, industry partners, and veterinarians due to high treatment costs and frequent antibiotic
use. ARS scientists at Clay Center, Nebraska, studied how the key disease-causing bacterium,
Mannheimia haemolytica, changes its DNA when exposed to low oxygen in cattle lungs. This
research revealed that the bacteria can change their genome and create “persister” cells, which
evade antibiotics and cause ongoing infections, explaining why some treatments fail. These
findings challenge the long-held belief that bacterial genomes are static and highlight the need
for new, adaptable solutions. By advancing understanding and encouraging collaboration among
scientists, farmers, and industry groups, this work supports the development of better tools to
protect cattle health, reduce antibiotic use, and benefit the environment and food supply.

Problem Statement 2C: Preserve, Characterize and Curate Food Animal Genetic Resources
Safeguarding poultry genetic resources

Center for Agricultural Resources Research — Agricultural Genetic Resources Preservation
Unit. Fort Collins, CO.

Highly pathogenic avian influenza is putting the genetic diversity of U.S. poultry flocks at risk,
affecting farmers, breeders, and researchers who depend on these resources to tackle disease,
production challenges, and for future genetic improvement. ARS scientists at Fort Collins,
Colorado, developed a practical method to collect, freeze, and revive poultry reproductive stem
cells, making it easier to safeguard and restore valuable genetic lines. This new approach has
already been used to freeze over 40 unique chicken populations, including those from research
centers, creating a backup to protect essential traits and resources. The technique, shared through
the USDA ARS National Animal Germplasm Program, has made preservation faster and more
affordable, helping partners and stakeholders respond more effectively to current and future
threats. These efforts strengthen the resilience of the poultry supply chain and promote
collaboration across the industry.

Problem Statement 2D: Develop and Implement Genetic Improvement Programs using
Genomic Tools.

Heterosis in growth and carcass traits in 18 U.S beef breeds

US Meat Animal Research Center, Genetics and Animal Breeding Research Unit. Clay Center,
NE.

ARS scientists at Clay Center, Nebraska, tackled the challenge of improving beef cattle
performance and profitability for farmers, breeders, and industry partners by quantifying the
benefits of crossbreeding on carcass traits. The team evaluated crosses among 18 major U.S. beef
breeds, measuring how hybrid vigor—known as heterosis—boosts growth and carcass traits
compared to purebred animals. Their approach provided breed-specific insights, showing
Brahman crosses had especially high levels of heterosis. Overall, crossbreeding increased carcass
weight up to 9%, adding about 88 pounds and over $300 in value per animal. These findings
change how stakeholders understand breed selection, enabling more effective crossbreeding
strategies and greater returns. By sharing these results, researchers have encouraged wider
adoption of innovative breeding programs, supporting stronger collaboration across the cattle
industry and helping secure better outcomes for producers and consumers alike.

Problem Statement 2E: Develop Techniques for Genetic Modification and Genetic
Engineering of Food Animals and Evaluate their Efficacy.
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Establishment, characterization, and viral susceptibility of immortalized cell lines derived
from pig tissue

Plant Genetics Research Unit. Columbia, MO

Viruses are a major challenge for the U.S. swine industry. causing serious economic losses. To
better understand viral infections in pigs, researchers need viable cell lines to test viral infectivity
and develop resistance strategies. ARS scientists in Columbia, Missouri developed new pig cell
lines from lung, trachea, muscle, spleen, and kidney tissue. These cell lines grow well and stay
healthy over time, allowing thorough testing of viral infections. The lung cell line proved
especially useful, supporting the growth of several key swine viruses and enabling researchers to
study and potentially edit cell receptors for improved disease resistance. This work not only
helps develop better control methods like vaccines and disease-resistant pigs but also improves
animal health and farm profits. By sharing these cell lines, the project supports collaboration
across research and industry, strengthening efforts to protect swine herds and the broader
agricultural sector.

Component 3: Measuring and Enhancing Product Quality and Enhancing the
Healthfulness of Meat Animal Products

Problem Statement 3A: Systems to Improve Product Quality and Healthfulness and Reduce
Variation in Meat Animal Products

Interactions among metabolic pathways affect beef tenderness.
US Meat Animal Research Center, Meat Safety and Quality Research Unit. Clay Center, NE.

Tough beef leads to unhappy customers, but scientists still don’t fully understand why some beef
turns out less tender than others. Many different biological factors can affect beef tenderness, but
studies haven’t agreed on which ones matter most because the results vary. Researchers at Clay
Center, Nebraska, looked at several of these factors and found that how each one affects
tenderness depends on what’s happening in other metabolic pathways at the same time. These
pathways interact in complicated ways, which helps explain why past research results have been
inconsistent. These results give scientists a better understanding of what controls beef tenderness
and offer new ways to manage meat processing so beef is reliably tender.
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