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Brief summary of minutes of annual meeting:
Meeting was called to order at 1:00 pm EST.
Participants introduced themselves 
Dr. Ibukun Ogunade provided a brief background of the group and the status of the project.
Dr. Robert Smith- NIFA representative presented an update on NIFA activities and staffing, the NIFA budget and competitive programs.
Station reports were provided by Dr. Jennifer Thomson (Montana State University), Dr. Ibukun Ogunade and Dr. Matt Wilson (West Virginia University), Dr. James Oltjen (University of California – Davis), Dr. Phillip Myer (University of Tennessee), Dr. Gordon Carstens (Texas A and M University), Dr. Jerad Jaborek (Michigan State University). 
The group decided to hold our next meeting in conjunction with the ASAS meeting in Albuquerque, NM. Dr. Ibukun agreed to compile the results from the different stations for submission to NIMSS.
[bookmark: _GoBack]The meeting was adjourned at approximately 3:30 pm EST. 
Accomplishments:
1.  To understand biological sources of variation in the efficiency of nutrient utilization in beef cattle.
Research at Texas A and M is focusing on understanding how variation in feeding behavior patterns, digestibility and methane emissions differs between animals with divergent residual feed intake in beef cattle. Publications and conference abstracts and presentations have been developed.
At West Virginia University, they are evaluating how hepatic metabolism is associated with divergent residual feed intake phenotype, the research is focused on evaluating the mRNA expression of genes involved in hepatic fatty acid, amino acid, and mitochondrial energy metabolism in crossbred growing beef steers with low- or high-RFI fed a high forage diet using pathway-focused PCR-based arrays to give more insight into the biological mechanisms associated with RFI divergence. Additionally, they are evaluating how measures of feed efficiency can affect response to feed additive supplementation. This is to understand if and how animal-related factors affect response to feed additive supplementation which is essential to improving the sustainable use of microbial feed additive as an alternative to antibiotics with the ultimate goal of curbing antibiotic resistance in livestock production. 
Also, at West Virginia University, they are also working on analyzing the plasma metabolome as well as rumen metabolome and bacterial community of beef steers with positive or negative residual body weight gain (RADG) to determine how divergent RADG phenotype is associated with the host and ruminal metabolism. The results demonstrate that beef steers with divergent RADG phenotype exhibit differences in the relative abundance of some ruminal bacterial taxa and plasma metabolic profiles.
Current research at Michigan State University is focused on understanding the biological differences between native beef and dairy cattle, and their crossbreed contemporaries in a beef × dairy cross breeding scheme.  This research aims to identify differences in the efficiency of beef production due to animal health, feedlot growth, and carcass composition. They are completing a study comparing the feedlot performance and carcass traits of Holstein steers and Beef x Holstein steers.  They currently have funds to compare Holstein steers with SimAngus x Holstein steers, SimAngus x Holstein heifers, and SimAngus steers to investigate differences in feedlot performance, carcass traits, and red meat yield.
At the University of California Davis, they are extending work on beef finishing systems, they determined maintenance of individual and pen-fed steers. Also, they measured feeding behavior of the two groups. Their work showed that apparent maintenance requirements depend on feed availability in feedlot systems, and that time of eating between steers is not correlated to feed intake but is within a steer.
Research at Montana State University is evaluating muscle and adipose tissue gene expression and metabolites during the late feedlot fattening period in steers. This will be used to better understand how fattening is regulated so a specific carcass quality grade can be achieved and to allow precision management of feedlot cattle. They have a project evaluating metabolic rate, body temperature, heart rate, circulating metabolites and liver gene expression throughout two yearly production cycles with samples taken in each season and three samples taken during the winter in both supplemented and grazing cows.

2. To discover and develop biomarkers and genetic markers for the genetic improvement of nutrient utilization efficiency.
At Michigan State University, there is an ongoing discussion about the possibility of collecting samples from beef cattle in an upcoming study to identify genetic biomarkers related to marbling deposition. 

In Montana, Dr. Thomson is working on a research to identify metabolite and transcript expression biomarkers for USDA quality grade, temperament, feed efficiency, and response to changing environments. 

In West Virginia, research is identifying metabolomic biomarkers for measures of feed efficiency (residual feed intake and residual body weight gain) that could become targets for genetic markers of feed efficiency.

3. To evaluate life-cycle efficiency of nutrient utilization in beef cattle to improve economic/environmental sustainability
Montana has a project evaluating metabolic rate, body temperature, heart rate, circulating metabolites and liver gene expression throughout two yearly production cycles with samples taken in each season and three samples taken during the winter in both supplemented and grazing cows.
In Texas, research is focused on the evaluation of Holstein heifers with divergent genomic residual feed intake on feed efficiency, methane emissions and ruminal fermentation and microbiome classification.
In West Virginia, researchers have collected data on over 1200 animals in confinement to calibrate predictive algorithms to reliably predict dry matter intake in a situation where we are able to easily measure it accurately.  To date, they have been able to reliably predict daily dry matter intake to within 1 kg/day and average dry matter intake throughout the test period to within 0.3 kg/day.  We will continue to refine the predictive algorithms in the next fiscal year, including more animals, additional breeds, incremental daily gain to replace average daily gain and more.  They have collected three seasons of data in the grazing complex and are analyzing forage and fecal samples so that they can begin to use that data in the predictive algorithm effort.  They have also demonstrated that the residual water intake (RWI) for a given test group varies by as much as -6 to +10 liters below or above the predicted intake for groups of animals.  In a 49-day test, that equates to 784-liter differences in water consumption between the least and most efficient animals.  On an annualized basis, that is a 5,844-liter (1,546 gallons) difference in water consumption between the least and most efficient animals.
4. To develop and propagate EPDs, selection indices, and decision-support tools to facilitate selection for improved nutrient utilization efficiency.
In West Virginia, the work on biological water use efficiency is likely to ultimately lead to EPDs of water use efficiency.
In Michigan, results from the currently ongoing research that is focused on comparing the feedlot performance and carcass traits of Holstein steers and Beef x Holstein steers could be used for decision-support tools to facilitate improved sire selection for more efficient beef production from the dairy industry.

5. To develop producer educational programs to enhance technology adoption by the beef industry.
In Michigan, research results are being shared with producers and stakeholders at Extension meetings, and fellow scientists to inform them of the best management practices regarding beef × dairy crossbreeding for more efficient beef production.

In Texas, work was presented as invited talks on the following topics “Selection strategies to improve feed efficiency in beef cattle” at the XXIII Feedlot Cattle Symposium, Monterrey, Mexico in May 2022. “EcoFeed for profitable and sustainable beef systems” at the STgenetics Beef on Dairy Elite Producer Symposium in June 2022, and “The merits of genetic selection for RFI to improve cow efficiency” at Brazos county Texas beef producers meeting in 2022.

In West Virginia, results were presented at the National Cattlemen’s Beef Association meeting in February and the American Society of Animal Science meeting in June 2022.  In addition, data was presented at a meeting organized in advance of the National Cattlemens Beef Association.


Short-term Outcomes: Short-term outcomes include 12 publications and 17 abstracts/presentations along with producer outreach in West Virginia, Texas, Michigan, and California during the current reporting period.

Outputs: Outputs include increased knowledge and understanding of nutrient utilization and efficiency in livestock species as evidenced by 11 publications and 20 research abstracts that were published and presented at meetings and some new or ongoing grants supporting research in this area.
Impacts: Increased knowledge and understanding of nutrient utilization and efficiency in livestock species as evidenced by 11 publications, 20 research abstracts and several extension presentations that were published and presented at meetings and some new or ongoing grants supporting research in this area.
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Additional Presentations:
1. Selection strategies to improve feed efficiency in beef cattle” at the XXIII Feedlot Cattle Symposium, Monterrey, Mexico in May 2022. 
2. “EcoFeed for profitable and sustainable beef systems” at the STgenetics Beef on Dairy Elite Producer Symposium in June 2022.
3. The merits of genetic selection for RFI to improve cow efficiency” at Brazos county Texas beef producers meeting.
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