Project/Activity Number:
FINAL REPORT W-2012

Project/Activity Title:
Enhancing management, production, and sustainability of grazing ruminants in extensive landscapes

Period Covered:
10/1/2013 – 9/30/2018
Objectives:

1.
Assess variation across space and time for n-alkane composition in unique classes of forages common to the Western United States, which is necessary for predicting feed intakes and diet choices of grazing ruminant animals.

· Include information regarding samples collected.  Specifically:
· Cool-season grasses (C3): Western Wheatgrass (Agropyron smithii), Cheatgrass (Bromus tectorum) 

· Warm-season grasses (C4): Blue grama (Bouteloua gracilis), sideoats grama (Bouteloua curtpendula)

· Legume: Sweet Clover (Melilotus officinalis)

· As many as two additional C3 and C4 grasses and a legume specific to a station

2.
Coordinate research and extension activities in extensive livestock production systems.

· Include face to face presentation as well as extension publications, and internet publications including Facebook pages with number of “likes” 

· Be sure to include approximate numbers of attendees at events because we need to be able to quantify impacts. It is much more powerful to say presented at an event with 30 people representing 60% of the cows in Arizona rather than I presented at an event.

3.
Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.

· Include graduate, undergraduate and high school students

· Need to include names, degrees sought and title of thesis/dissertation

· Include “Train the trainer” events with number attending

Impacts

Our project Milestones are:

· (2014): Work toward standardization of n-alkane procedures across states. Collect plants from participating states. Develop plan for 5th Grazing Livestock Nutrition Conference.

· (2015): Summarize and prepare scientific publication on regional and phenological variation of n-alkane profile of common rangeland plants.

· (2016): Organize and hold the 5th Grazing Lands Nutrition Conference along with publication of proceedings papers. 

· (2017): Identify the strengths and shortcomings of the current Nutrient Requirements of Beef Cattle based on research results obtained from experiments conducted by this Multistate Research Project. Begin planning the 6th Grazing Livestock Nutrition Conference. Begin addressing areas of interest for project renewal.
· (2018): Prepare Project Renewal that addresses “Optimizing and Characterizing Sustainable Beef Cattle Production in Forage Based Systems on Western Rangelands.”
The outcomes and impacts of the previous 5 year period of this project are summarized below:

· The work focused on standardization of n-alkane procedures across states was successful with University of Nebraska, Lincoln and New Mexico State University doing the highest degree of collaboration with n-alkane laboratory procedures.

· Most universities participated with the forage sampling protocol 

· Results suggest that n-alkanes can be used as markers to determine intake and diet composition in environments that have a limited number of species (5 or less).  Likewise, environments with multiple grass species may create problems for this analysis because of less than defined difference in n-alkanes among species of plants within the same growth form. 

· The new NRC 2016 Nutrient Requirements of Beef Cattle verified the need for research into the shortcomings for predicting intake. We did gain one concession in the new NRC, on page 2 of the summary: “Equations for beef cows remain the same, however, additional guidance has been provided for predicting intake by beef cows, particularly those grazing forages.” An example of this new guidance is presented on Page 168 of the new NRC with figures and formulas from the Coleman et al (2014) work, as well “rule of thumb guidelines” from Lalman (2004). The Coleman et al., 2014 paper resulted from the 2014 ASAS symposia organized by W-2012. We will continue to refine and update estimating forage intake on rangeland.
· Successfully organized and executed the 5th Grazing Livestock Nutrition Conference held July 17-19, 2016 at the Canyon Resorts in Park City, Utah. There were 18 invited speakers and 21 volunteered posters for this symposium and 139 individuals from around the world attended. Sponsors of GLNC included USDA NIFA (Conference Grant; award number 2016-67016-24864), corporate sponsors including Micronutrients and Novus, and the Agriculture Experiment Stations of Montana State University and Oregon State University. In addition, the Western Section of the American Society of Animal Science provided financial support and the National Office of American Society of Animal Science provided logistical support. A post conference survey was returned by a limited sample pool (n = 9). For the returned survey, 100% reported that the conference gave them a research, teaching, or outreach idea and also that they were able to initiate a conversation that may lead to a future collaboration. A dominant comment received was on the quality of the speakers from around the world and is illustrated by this comment,  “The combination of research and applied practice, worldwide knowledge and impact were refreshing and displayed the real importance of our work and continuing research.” Suggested future topics from meeting attendees of the 5th GLNC for the 6th Grazing Livestock Nutrition Conference have been integrated into our planning.
· The list of research achievements, publications, and student theses that are the product of the collaborative work of members of the Project is extensive. From 2013-2018, approximately 130 refereed publications, 64 proceedings, 78 technical bulletins, 8 book chapters, 60 popular press articles, and 106 abstracts have resulted.  
· Since 2015, our members have participated extensively in and gave presentations each year at extension meetings, nutrition conferences, professional society sponsored national and regional meetings, and annual W-2012 meetings to promote the exchange of ideas, information and data. Three members of W-2012 organized the first ever nationwide Grazing Behavior In-Service preceding the Society for Range Management national meeting in 2017. As a result, a national Livestock Foraging Behavior committee in SRM was established with ongoing education and technology sharing. Since 2015, the members of W-2012 have reached 11,000 stakeholders in the different states served by this Multistate Research Group. Several Extension Specialists are part of W-2012 and we will continue to lead outreach efforts in the states served by this group.

Station Report to W-2012 – University of Idaho
James E. Sprinkle

Objective 1. Assess variation across space and time for n-alkane composition in unique classes of forages common to the Western United States, which is necessary for predicting feed intakes and diet choices of grazing ruminant animals.

· Continued collaboration with Dr. Ron Lewis of University of Nebraska-Lincoln to examine the utility of using a pulse dose alkane marker for predicting forage intake in a rangeland application. Laboratory results indicate that reliable logarithmic payout of the marker can be produced which enables prediction of fecal output and thus forage intake, passage rate, residence time, and gastrointestinal tract size.
Objective 2. Coordinate research and extension activities in extensive livestock production systems.
· Presented 11 talks (9 invited) on range livestock nutrition or range livestock research at 4 locations in Idaho and 1 location in Oregon to approximately 391 people. 

· Presented 4 invited talks and 1 demonstration on range management and range monitoring topics to approximately 99 people at 2 locations in Idaho and 1 location in Nevada.

· As chair of the Western Section, American Society of Animal Science, we co-organized an Extension  Symposium on Livestock, Sage Grouse, and Grazing Management at the annual meeting in Bend Oregon. Attendance was small at 13 people but the content presented was excellent. 
· A collaborative partnership with SDSU, Boise State University, OSU, and the UI is establishing effective protocols to compile, process, and interpret accelerometer data for determining individual cattle daily activity in a rangeland setting.
· Beef Cow Efficiency on Rangeland: A series of studies have been undertaken by faculty from the University of Idaho Nancy M. Cummings Research, Extension & Education Center to characterize cows that fit a rangeland environment. Selection pressure on residual feed intake (RFI) is being applied by the cattle industry for bull purchases but very limited scientific studies have considered the impact of replacement heifers with divergent RFI in a limited range environment. We have found that efficient cows lost less weight when moved to late-season rangeland, thus suggesting that efficient cows in the feedlot can also be more efficient on rangeland. Other preliminary results indicate that efficiently ranked lactating cattle may utilize rugged rangeland more sustainably when summer temperatures increase. Inefficient lactating cattle spent more time at lower elevations during hot days in August and presumably more time in the shade. Most likely, this was due to greater metabolic heat load which accompanies a larger gastrointestinal tract for cows with greater appetites. Other findings in our unpublished data suggest that inefficient cows initiate grazing earlier in the afternoon when temperatures are not elevated, most likely due to their greater appetite.
· Mineral Status for Forages in Idaho: In conjunction with 7 Extension Educators in Idaho, mineral status in nine counties in Idaho for both irrigated and rangeland forages was measured during peak growing and dormancy seasons. Results have been presented at the at 3 locations of the Idaho Range Livestock Symposium in 2017, the 14th Annual Three Rivers Grazing Conference in 2018, in county Extension meetings and newsletters, in the Line Rider and Progressive Cattleman magazines, and the research publication has been accepted by Professional Animal Scientist. 
· Protein Supplementation on Late Season Rangeland: Due to loss of performance that occurs for range cows on cool season grass rangelands during late fall, a 2-yr joint study was undertaken at the ARS Dubois Sheep Expt. Sta. to evaluate performance and grazing behavior for supplemented vs non-supplemented cows in both rotated and continuously grazed pastures. Preliminary results confirm the efficacy of a low level of protein supplementation once a week in preventing extreme weight loss. We also found that rotating pastures was an advantage in helping minimize the loss of body condition. In our collar data, we found that cattle placed in rotated pastures vs continuously grazed pastures in late fall spent 1 hour less per day walking. Presumably, the cattle with access to rotated pastures were spending less time searching for a quality diet. 

Objective 3. Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.
· Trained an undergraduate intern (10 weeks) from the University of Idaho, Mallery Sission, in forage drying and grinding, data collation and summary for historic mineral supplementation trials, and preliminary processing of GPS data.

· 
Member of Graduate Committee, James Vinyard, M. S., Animal & Veterinary Science, 2016-present.

· 
Member of Graduate Committee, Carmen Willmore, Ph. D., Animal & Veterinary Science, 2015-present.
Grants – University of Idaho
James E. Sprinkle
Sprinkle. J. E. W2012 multistate research group annual meeting. University of Idaho Ag Experiment Station, $1,200. 2018.
Sprinkle. J. E. W2012 multistate research group annual meeting. University of Idaho Animal & Veterinary Science Department, $600. 2018.
Sprinkle, J. E., J. B. Hall, M. J. Ellison, C. M. Willmore, and G. E. Chibisa. Determining optimal efficiency of beef cattle for Idaho rangelands. University of Idaho College of Agriculture and Life Sciences, $16,800 for laboratory analyses. 2016-2018.
Sprinkle, J. E., J. B. Hall, M. J. Ellison, C. M. Willmore, and G. E. Chibisa. Determining optimal efficiency of beef cattle for Idaho rangelands. University of Idaho, Idaho Experiment Station, $16,800 for laboratory analyses. 2016-2018.
Sprinkle, J. E., J. B. Hall, M. J. Ellison, C. M. Willmore, and G. E. Chibisa. Determining optimal efficiency of beef cattle for Idaho rangelands. University of Idaho College of Agriculture and Life Sciences Beef Program of Distinction, $2,000 for laboratory analyses. 2016-2018

Sprinkle, J. E., J. B. Hall, C. M. Willmore, G. E. Chibisa, and M. J. Ellison. Determining optimal efficiency of beef cattle for Idaho rangelands. In-kind laboratory NIRS fecal analyses, Sonora A & M AgriLife Research Center, $6,000. 2016-2018.

Impacts – University of Idaho

James E. Sprinkle

Objective 1:

· Early laboratory results with University of Idaho samples analyzed by the University of Nebraska-Lincoln lab overseen by Dr. Ron Lewis confirmed the utility of using pulse dose (single low dose) alkanes for rangeland applications to determine individual forage intake. In the absence of a controlled release rumen-residing external marker, this methodology can be effective for determining forage intake and digesta kinetics on extensive rangelands in the West.

Objective 2:

· In the midst of declining market power, beef cattle production on western rangeland needs to embrace efficiency of production. Optimal beef cattle production is not necessarily the same thing as maximal cattle production. As a rancher stated in a recent presentation made at the 2015 Range Beef Cow Symposium (Olsen, 2015), “The area of production efficiency, and specifically feed efficiency, has plenty of room for improvement in the nation’s cow herd.” Focus groups conducted among beef producers throughout Idaho in 2015 found that, “Recognition that increasing cow size has corresponding feed needs but the amount of available grazing and pasture land is constant. The University of Idaho was encouraged to look at ways that cattle can become more feed efficient.” Our preliminary data in Idaho suggests that during hot periods of the summer, cattle that are efficient (as classified by residual feed intake) may use a rangeland more sustainably, lessening environmental impact on sensitive areas important for threatened and endangered species. Furthermore, we found no differences between efficient and inefficient cows with respect to adjusted calf weaning weights and cow weights, body condition, and milk production. Cows sired by more efficient bulls may graze rangeland sustainably while also simultaneously maintaining production efficiency.
· An Impact statement concerning the trace mineral research collected in 9 counties in Idaho was completed in 2017 and is available at https://www.uidaho.edu/extension/about/impacts . Producers who attended workshops where this research was presented indicated that they plan to adjust their mineral supplementation programs. Industry partners who helped fund this research stated that this research was invaluable to them in helping better design mineral supplements for various parts of Idaho. In the Professional Animal Scientist manuscript on this work that was approved, the associate editor said, “This is a really great Case Study, I think this will be valuable to producers and consultants in the Western US and would be a great thing to be copied in other regions!”
· Three members of W2012 (SDSU, UNL, ID) organized a national 1.5 day Grazing Behavior In-service in 2017 where techniques, electronic assembly, technology, data management, data analysis, and case studies were presented to 31 scientists from across the United States, Europe, and Africa. As a result of this In-service, a national Livestock Foraging Behavior Committee under the Society for Range Management umbrella has been formed and yearly symposiums with added hands-on training are offered to take advantage of the newest technologies (e.g. accelerometers) for determining grazing behavior.
· Where there was once considerable conflict between public land ranchers and the U. S. Forest Service on the Tonto National Forest in Arizona, improved working relationships have resulted from the Reading the Range (RTR) monitoring program and the Drought Management Planning co-development process. For example, a collaborative research/demonstration project with RTR https://journals.uair.arizona.edu/index.php/rangelands/article/view/19718/19343 has been integrated into the 2018 NEPA grazing permit renewal’s active management https://www.fs.usda.gov/nfs/11558/www/nepa/100856_FSPLT3_4118404.pdf . In 2018, a letter from the Tonto National Forest Supervisor was sent out to all permittees regarding the current drought. In that letter he stated, ”Drought tracking, forecasting, and planning tools were developed with the University of Arizona as part of our drought preparedness projects over the last few years and are available at https://cals.arizona.edu/droughtandgrazing . Your District Rangers and Rangeland Management Specialists are available to assist you and I encourage you to maintain regular communication with them.” Specialists on the Forest have been working with permittees in streamlining approval for such projects as temporary pipelines for livestock drinking water. This is a much different outcome from the 2002 drought, in which forced removal of all livestock from the Tonto National Forest was ordered.
Publications – University of Idaho
James E. Sprinkle

Refereed Journals
Sprinkle, J. E., S. D. Baker, J. A. Church, J. R. Findlay, S. M. Graf, K. S. Jensen, S. K. Williams, C. M. Willmore, J. B. Lamb, and D. W. Hansen. 2018. Regional assessment of mineral status in Idaho forage and range grasses. Prof. Anim. Sci. (In Press).

Vinyard, J. R., J. B. Hall, J. E. Sprinkle, and G. E. Chibisa. 2018. Effects of maturity at harvest on the nutritive value of Eragrostis tef (Moxie) when fed to beef cattle. Journal of Animal Science. Accepted).

Brugger, J., M. P. McClaran, and J. E. Sprinkle. 2018. Translating natural resources on U.S. public lands. Ethos: Journal of Anthropology. (Accepted).

Society for Range Management Rangeland Assessment and Monitoring Committee. 2018. Utilization and residual measurement- A tool for adaptive rangeland management. Rangelands. (Accepted).

Abstracts
Sprinkle, J. 2018. Adaptive management is an examination for discovery. Society for Range Management. 1 February 2018. Reno, NV.
Extension Publications
Hawkes, K. L., M. P. McClaran, J. Brugger, M. A. Crimmins, L. D. Howery, G. B. Ruyle, J. E. Sprinkle, and D. R. Tolleson. 2018. Guide to co-developing drought preparation plans for livestock grazing allotments on Southwest National Forests. Arizona Cooperative Extension Publication # az1764. 82 pp.

Sprinkle, J. E. 2018. Applying adaptive grazing management. Pacific Northwest Extension Publication. (In Press). 7 pp.
Sprinkle, J., S. Arispe, and D. Macon. 2017. Determining stocking rates on rangeland. Western Beef 
Resource Committee Cattle Producers Handbook. (Submitted).

Findlay, J. R., J. Sprinkle, S. Baker, J. Church, S. Williams, C. Willmore, S. Jensen, and S. Graf. 2017. Assessment of the mineral status of forage and range grass in Idaho. Impact Statement. Available at: https://www.uidaho.edu/extension/about/impacts . Accessed 13 July 2018. 

McClaran, M. P., (alphabetical order) J. Brugger, M. A. Crimmins, L. D. Howery, G. B. Ruyle, J. E. Sprinkle, and D. R. Tolleson. 2017. Using a co-development process to improve, integrate and encourage use of drought information and adaptive management of livestock grazing on National Forests. Final grant report to National Oceanic and Atmospheric Administration. 223 pp.

Sprinkle, J. 2017. 2017 Utilization report Poison Creek Allotment and Rock Creek Ranch. 22 pp.


W-2012 Multistate Research Committee. 2017. Annual report: Enhancing management, production, and sustainability of grazing ruminants in extensive landscapes. Western Experiment Station Directors. 43 pp. Editor.
Videos

Sprinkle, J. 2018. Collaboration thrives at Rock Creek Ranch. One of several interviewees for part of this 16:00 minute video produced by Steve Stuebner for the Idaho Rangeland Resources Commission for their Life on the Range Series. Available at: http://lifeontherange.org/range-stories/central-idaho/collaboration-thrives-at-rock-creek-ranch/ . Accessed 24 January 2018.
Sprinkle, J. 2018. Cow-calf and forage research. One of two interviewees for part of this 4:00 minute video produced by the University of Idaho College of Agriculture and Life Sciences. Available at: 

https://www.youtube.com/watch?time_continue=22&v=2oj47PaIwNY . Accessed 11 July 2018.
Sprinkle, J. (Author) and S. A. Arispe. 2017. Developing your own utilization curve. [4:56 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_25gnl4to . Accessed 30 November 2017. (Peer Reviewed).
Sprinkle, J. (Author) and S. A. Arispe (Director). 2017. Using the utilization gauge. [16:40 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_l77e37h5 . Accessed 30 November 2017. (Peer Reviewed).
Sprinkle, J. (Author) and S. A. Arispe (Director). 2017. Introduction to utilization monitoring. [5:55 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_cg6amo81 . Accessed 30 November 2017. (Peer Reviewed).
Sprinkle, J. (Author) and S. A. Arispe (Director). 2017. Calculating stocking rate. [3:23 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_hdsaho08 . Accessed 30 November 2017. (Peer Reviewed).
Prescott, W. (Speaker), J. Sprinkle (Co-Director), and S. A. Arispe (Director). 2017. A rancher’s perspective on determining stocking rates. [7:30 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_66jvmsb5 . Accessed 30 November 2017. (Submitted for Peer Review).
Sprinkle, J. (Author) and S. A. Arispe (Director). 2017.  How do you collect forage production data? [8:57 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_jm8idopu .Accessed 30 November 2017. (Peer Reviewed).
Sprinkle, J. (Author) and Arispe, S.A. (Director). 2017. Where do you collect forage production data? [4:34 min video; Cattle Producer’s Handbook]. In S. A. Arispe (Producer). Ontario, OR: Oregon State University Extension Service. Available at: https://media.oregonstate.edu/media/t/0_082db43c Accessed 30 November 2017. (Peer Reviewed).
Sprinkle, J. 2017. Celebrating 125 years of the Idaho Experiment Station. Interviewee for part of this 2:25 minute video produced by the University of Idaho College of Agriculture and Life Sciences. Available at: https://www.uidaho.edu/cals/idaho-agricultural-experiment-station . Accessed 30 November 2017.

Popular Press
Sprinkle, J. 2018. UI research examines cow efficiency. Line Rider Magazine, June, 2018. 4 pp. 1,100 
circulation.

Sprinkle, J. 2018. Determining what minerals your cows really need. Progressive Cattlemen, January 2018. 
(Peer Reviewed). 44,917 circulation.

Sprinkle, J. E. Coli shedding prevalence among grazing beef cattle. Line Rider Magazine, October 2017. 4 
pp. 1,100 circulation.
Sprinkle, J. Cows make choices. Cattlemen’s Corner Beef Newsletter, Southern District Extension Counties, Idaho. 2 pp. May 2018. 1,200circulation.
Sprinkle, J. E. Coli shedding prevalence among grazing beef cattle. Cattlemen’s Corner Beef Newsletter, Southern District Extension Counties, Idaho. 2 pp. September 2017. 1,200 circulation. 
W2012 Annual Report – University of Missouri

(Reporting period: 10/1/17 – 9/30/18)

Prior to each annual meeting and/or shortly thereafter, the secretary will solicit one to three bullets from each participant indicating major accomplishments over the past year in relation to W2012 objectives.

Objectives:

1.
Assess variation across space and time for n-alkane composition in unique classes of forages common to the Western United States, which is necessary for predicting feed intakes and diet choices of grazing ruminant animals.

· Tall fescue hay and forage samples have been collected (other C3)
2.
Coordinate research and extension activities in extensive livestock production systems.

· Research projects:

Common lower Midwestern forage systems during late gestation
Studies to determine effects of common “Fescue belt” winter forage systems on spring-calving beef cows have not previously included their subsequent effects on calves. My lab has completed two studies comparing grazing stockpiled tall fescue and feeding poor-quality tall fescue hay in late gestation, using methods that include intensive blood sampling and neonatal calf data collection in a more extensive or typical production system. My lab was the first to report that reduced nutrient intake of cows consuming poor-quality hay for the last 90 days prepartum leads to impaired fetal growth, decreased calf birth weights, and altered neonatal immune function and metabolism. Gestational effects may dissipate post-weaning, resulting in no differences in carcass quality or yield (Missouri Beef Industry Council funded project). Impacts: Winter management of beef cows in our region has economically relevant effects on calf health and growth, while also leading to further hypotheses in neonatal metabolism and health.
Effects of nutrient restriction during late gestation on pre- and postnatal nutrient delivery

It has been established that maternal nutrition during gestation has long-term effects on offspring, but we know surprisingly little about physiological mechanisms that drive these changes. My lab has obtained funding from USDA-NIFA to determine the effects of maternal nutrient restriction (70% of NASEM energy and protein recommendations) during late gestation on pre- and postnatal calf nutrient utilization. We hypothesize that late gestational nutrient restriction impairs development by reducing uteroplacental nutrient delivery to the fetus, then decreases nutrient delivery to the calf through reduced milk production and impaired small intestinal function postnatally. Prenatal nutrient delivery will be measured through maternal circulating nutrients, uterine blood flow and placental weight, fetal growth and development, and newborn calf metabolic state and vigor. Postnatal nutrient delivery will be assessed through colostrum and milk nutrient yield, mammary gland blood flow, calf small intestinal transport capacity, and postnatal calf growth. Impacts: This research will provide novel data addressing important gaps in our current knowledge. Our findings will both increase mechanistic understanding of developmental programming and assist in development of improved management practices and strategies to ameliorate effects of poor gestational nutrition.

Effects of dam parity on perinatal nutrient availability

Calves born to primiparous dams often have decreased birth weight and increased mortality compared with those from multiparous dams. My lab has recently determined the impacts of parity on pre- and postnatal calf nutrient availability. We are the first to show that placental development, fetal growth, and calf metabolic state, especially related to energy, are altered in calves born to primiparous versus multiparous beef females, even when a common sire is used. In addition, we are currently measuring uterine artery blood flow and maternal circulating metabolites and hormones during late gestation in primi- versus multiparous dams to determine their role in our observed parity effects. Impacts: Better understanding of physiological differences in calves born to primiparous cows allows for improved management, leading to improved growth and survival of these calves. 
Trace mineral source and concentration during late gestation
Effects of copper, zinc, and manganese source and concentration during late gestation on fetal development especially that of immune function and metabolism, has not been well-studied in beef cows. My lab recently completed animal work for an industry-funded study (Novus International) to compare no additional Cu, Zn, and Mn (forage and concentrate only) with supplementation from sulfate and/or chelated sources during the last 90 days of pregnancy in fall-calving cows. Although there was no treatment effect on cow performance or fetal growth, mineral status and colostrum composition were affected by mineral source and concentration. Further analyses are on-going to determine effects on neonatal calf immune function using an ex vivo whole blood stimulation assay with toll-like receptor agonists. Epigenetic modifications of calf liver are also being investigated. Impacts: This study will provide novel data on epigenetic and immune effects of gestational trace mineral nutrition in beef cattle. 

Long-term production impacts of drought and poor forage availability

Despite the wealth of knowledge in developmental programming, no studies of a more epidemiological nature exist in beef cattle. My lab is using longitudinal data to investigate the impact of poor forage availability early in life on later calf performance. We have obtained a dataset with >32,000 cattle (Tri-County Steer Carcass Futurity Cooperative), born over 12 years and 21 states, but fed and slaughtered under common conditions. These data are being used to determine the influence of drought (Palmer Drought Severity Index) during prenatal and pre-weaning periods on feedlot performance and carcass quality and yield. My lab is the first to demonstrate that both dry and wet conditions during prenatal and pre-weaning periods impact feedlot performance and carcass composition using longitudinal data. Impacts: These data give us insight into how far-reaching effects of maternal undernutrition are in the beef industry. 
3.
Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.

· Graduate students

· Natalie Duncan, M.S. 2018, Thesis: Factors affecting neonatal and peripartum maternal metabolism and behavior in beef cattle and horses
· Emma Stephenson, M.S. currently underway, Thesis topic: Effects of trace mineral supplementation in late gestation beef cows
· Undergraduate research

· Riley Messman, B.S. 2018, Undergrad research project: Methodology to accurately assess beef cow placental size

· Katy Stoecklein, B.S. 2017, Undergrad research project: Relationship of placental size with calf characteristics

· Abbey Rathert, B.S. underway, Undergrad research project: Effects of trace mineral supplementation during late pregnancy on colostrum quality and yield
· Other undergraduates involved in research:

· Ashleigh Redman

· Bailie Jacobo-Safranski

· Jessica Siedhoff

· Train the trainer:

· Meyer, A. M. 2018. Meyer Lab Research Update: Developmental programming in beef cattle. Presented at the Extension In-service for University of Missouri Livestock and Dairy Specialists. February 2018. (25 regional or state extension specialists in attendance)
Publications

Publications for current year only if you are a continuing member. If you are new, a publication list from 2015 to current is needed. Please use JAS formatting and include publication in the following categories:

· Refereed
Gatson, G. A., P. J. Gunn, W. D. Busby, B. R. Wiegand, B. L. Vander Ley, and A. M. Meyer. 2018. Effects of dry or wet conditions during the pre-weaning phase on subsequent feedlot performance and carcass composition of beef cattle. Translational Animal Science. Accepted.
Meyer, A. M., C. B. Saevre, S. I. Klein, D. V. Dhuyvetter, R. E. Musser, and J. S. Caton. 2018. Effects of rumen-protected arginine supplementation and arginine-HCl injection on site and extent of digestion and small intestinal amino acid disappearance in forage-fed steers. Translational Animal Science. 2:205-215.
Balcomb, C. C., M. C. Heller, M. Chigerwe, H. K. Kynch, and A. M. Meyer. 2018. Pharmacokinetics and efficacy of intravenous famotidine in adult cattle. Journal of Veterinary Internal Medicine. 32:1283-1289.
Kern, R. J., C. Zarek, A. K. Lindholm-Perry, L. A. Kuehn, W. M. Snelling, H. C. Freetly, H. C. Cunningham, and A. M. Meyer. 2017. Ruminal expression of the NQO1, RGS5, and ACAT1 genes may be indicators of feed efficiency in beef steers. Animal Genetics. 48:90-92. 

· Abstracts
Stephenson, E. L., A. R. Rathert, B. M. Shoemake, D. W. Nagy, R. D. Messman, T. B. Freitas, H. A. Tucker, and A. M. Meyer. 2018. Effects of copper, zinc, and manganese source and concentration during late gestation on beef cow performance, fetal growth, and mineral status of cows and neonatal calves. Accepted for 2018 ASAS-CSAS Annual Meeting. Vancouver, Canada. July 2018.

Rathert, A. R., E. L. Stephenson, A. L. Kenny, T. B. Freitas, H. A. Tucker, and A. M. Meyer. 2018. Effects of copper, zinc, and manganese source and concentration during late gestation on beef cow colostrum yield and quality. Accepted for 2018 ASAS-CSAS Annual Meeting. Vancouver, Canada. July 2018.

Meyer, A. M., N. B. Duncan, and A. P. Foote. 2018. Dam parity affects neonatal beef calf energy-related metabolites. Accepted for 2018 ASAS-CSAS Annual Meeting. Vancouver, Canada. July 2018.

Meyer, A. M., E. L. Stephenson, A. R. Rathert, A. O. Redman, K. S. Stoecklein, N. B. Duncan, and A. L. Kenny. 2018. Relationships of neonatal beef calf serum metabolites with colostrum nutrient composition and maternal metabolic status. Accepted for 2018 ASAS-CSAS Annual Meeting. Vancouver, Canada. July 2018.

Messman, R. D., K. S. Stoecklein, E. L. Stephenson, N. B. Duncan, and A. M. Meyer. 2018. Methods for accurate determination of bovine placental tissue weight. Accepted for 2018 ASAS-CSAS Annual Meeting. Vancouver, Canada. July 2018.

Stephenson, E. L., A. M. Meyer, and A. E. Radunz. 2018. Effects of protein supplementation on beef heifer circulating non-esterified fatty acids, blood urea nitrogen (BUN), and glucose in relation to time of feeding. Accepted for 2018 ASAS-CSAS Annual Meeting. Vancouver, Canada. July 2018.

Duncan, N. B., K. S. Stoecklein, and A. M. Meyer. 2018. Effects of dam parity on prenatal beef calf nutrient availability. Presented at 2018 Midwestern Section ASAS-ADSA Meeting. Omaha, NE. March 2018.

Stoecklein, K. S., N. B. Duncan, and A. M. Meyer. 2018. Relationship of placental size with beef cow and calf characteristics. Presented at 2018 Midwestern Section ASAS-ADSA Meeting. Omaha, NE. March 2018.

Stephenson, E. L., J. M. Larson, and A. M. Meyer. 2018. Effect of time of birth on fall-born beef calf rectal temperature and metabolites in the first 72 hours of life. Presented at 2018 Midwestern Section ASAS-ADSA Meeting. Omaha, NE. March 2018.

· Thesis/dissertations
Duncan, N. B. 2018. Factors affecting neonatal and peripartum maternal metabolism and behavior in beef cattle and horses. M.S. thesis. University of Missouri, Columbia, MO.
2018 Impacts

1) Better understanding of physiological differences in calves born to primiparous cows allows for improved management, leading to improved growth and survival of these calves.
2) We have demonstrated that both dry and wet conditions during prenatal and pre-weaning periods impact feedlot performance and carcass composition using longitudinal data, giving us insight into far-reaching effects of maternal undernutrition in the beef industry.
3) Winter forage system of beef cows in the Fescue Belt impacts maternal nutrient availability and offspring growth and development in utero.
Grants and contracts related to project (from all years of W2012, because I have not reported these previously):

1) Characterization of winter forage management in North Central Region beef cow-calf operations
P.I.: Allison Meyer, Co-P.I.: Lee Schulz, Eric Baily, Mary Hendrickson, and Harley Naumann

North Central Region-SARE Research and Education Grant
$199,971 awarded. 01/2018 – 12/2020
2) Impacts of late gestational nutrient restriction on prenatal and postnatal offspring nutrient utilization in beef cattle

P.I.: Allison Meyer, Co-P.I.: Kimberly Vonnahme 
USDA-NIFA AFRI Foundational Program Research Grant 
$481,000 awarded. 04/2017 – 03/2021 

3) Effects of organic trace mineral supplementation during late pregnancy in beef cows on epigenetic modifications of the neonate’s immunity and metabolism

P.I.: Allison Meyer
Novus International, Inc. 
$108,374 awarded. 03/2017 – 06/2018
4) Survey of current Missouri cow-calf nutritional management practices

P.I.: Allison Meyer, Co-P.I.: Craig Payne, Patrick Gunn, Gene Schmitz, Valerie Tate, Amie Schleicher, and Todd Lorenz

University of Missouri Seed-capital Extension Grant Program

$24,888 awarded. 01/2017 – 12/2018
5) Improving beef quality, yield, color, and palatability through late pregnancy nutrition

P.I.: Allison Meyer, Co-P.I.: Bryon Wiegand

Missouri Beef Industry Council Grant

$23,879 awarded. 10/2015 – 09/2016

6) Can cow winter feeding system affect calf meat quality, yield, and color? 

P.I.: Allison Meyer, Co-P.I.: Bryon Wiegand

Missouri Beef Industry Council Grant

$17,374 awarded. 10/2014 – 09/2015

7) Late-gestational nutrient restriction effects on immune responsiveness of offspring in beef cattle
P.I.: Meera Heller, Co-P.I.: Munashe Chigerwe, Allison Meyer
University of California-Davis School of Veterinary Medicine Hatch Proposal 
$19,850 awarded. 12/2016 – 12/2018
Station Report to W-2012 – Montana State University – Department of Animal & Range Sciences
Timothy DelCurto
Objective 2. Coordinate research and extension activities in extensive livestock production systems.

· Work closely with the Nancy Cameron Endowment advisory committee to set research and teaching goals for my position as they relate to the needs of the Montana beef cattle industry.  
· Outreach activities have included presentations to the Sweetwater Range Association (Bozeman, 20 attendees), MSU Northern Agriculture Research Center advisory meeting (February, 2018; 30 attendees) and Field-Day (300 attendees).  In addition, I have presented at and/or coordinated the following events:

· Gallatin Valley 4H Beef Project Seminars (November, 2017; 40 attendees)

· “Cow Boss: Liquid Feed Dealers Annual Meeting (Oct, 2017; 20 attendees)

· Ag & Natural Resource Class from Clemson University tour of department of Animal & Range Sciences (June, 2018; 20 attendees)
· Invited Speaker at the Montana Nutrition and Livestock Forum (April, 2018; 150 attendees) and participated in a MSU Agent Training Program at the MSU Northern Agricultural Research Center (30 MSU Extension Faculty).

· Invited Speaker with the USDA ARS at Fort Keogh, Miles City.  Presentation on the potential for greater collaboration between the Department of Animal and Range Sciences at Montana State University with the USDA ARS.

· Invited Speaker at the 2017 Western Alfalfa and Forage Symposium, “Demographics and Long-Term Outlook for the Western US Beef, Sheep, and Horse Industries and Their Importance for the Forage Industry”, The UC California Alfalfa & Forage Systems Workgroup and Cooperative Extension Service of the Western US, Reno NV.  (November 28 - 30, 350 + participants).

Objective 3. Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.

· Major Professor for masters student, Alyson Williams, studying the influence of cow size and weaning weight ratio on grazing behavior and landscape distribution patterns.  Project evaluated total DM intake, milk production and composition during the early post-partum period.  Project completed in August 2018.
· Co-major Professor (with Dr. Megan Van Eman) for masters student, Hayley White, studying the influence of pelleting on intake behavior of yearling heifers consuming a 25% salt pasture supplement.  Hayley will also study the impact of amount and frequency of salt intake on ruminal fermentation, microbial populations and digesta kinetics.  Project completion Fall 2019.
· Co-major Professor (with Dr. Darrin Boss) for Doctorate student, Cory Parsons, who will study the use of RFI values for replacement heifers and lifetime productivity of beef cow/calf systems for northern mixed grass rangelands.

· Co-major Professor (with Dr. Darrin Boss) for masters student, Tyrell McClean, who is evaluating strategic supplementation of beef cattle winter grazing mixed grass rangelands.

· Three additional students (one Doctorate and two masters) will be joining our research group in 2018.  Specific projects have not been determined.

· We also routinely use undergraduate students as research technicians for research projects throughout the year.  Over the past year, I have utilized three undergraduate students and one will begin a master’s program in 2018.
Publications – Montana State University
Timothy DelCurto
Wester Section ASAS Proceedings & Invited Conference Proceedings
· Wyffels, S. A., Williams, A. R., Parsons, C. T., Dafoe, J. M., Boss, D., DelCurto, T., Davis, N. G., Bowman, J. (2018) The influence of age and environmental conditions on supplement intake and behavior of winter grazing beef cattle on mixed-grass rangelands. Translational Animal Science : v. 2 i. Issue suppl_1, 27 p. Pages S89–S92 
· Williams, A. R., Parsons, C. T., Dafoe, J. M., Boss, D., Bowman, J., DelCurto, T. (2018) The influence of beef cow weaning weight ratio and cow size on feed intake behavior, milk production and milk composition. Translational Animal Science : v. Volume 2 i. Issue suppl_1, 27 p. Pages S79–S83 

· Williams, A. R., Wyffels, S. A., Parsons, C. T., Dafoe, J. M., Boss, D., Bowman, J., Davis, N. G., DelCurto, T. (2018) The influence of beef cow weaning weight ratio and cow size on winter grazing and supplement intake behavior. Translational Animal Science : v. Volume 2 i. Issue suppl_1, 27 p. Pages S84–S88 

· Wyffels, S. A., Boss, D., DelCurto, T., Bowman, J. (2018) The influence of age and environmental conditions on supplement intake and behavior of winter grazing beef cattle on mixed-grass rangelands. Montana Nutrition Conference 

· DelCurto, T., Murphy, T., Moreaux, S. (2017) Demographics and Long-Term Outlook for Western US Beef, Sheep and Horse Industries and Their Importance for the Forage Industry. University of California, Davis: v. 46 i. 2017 p. 5-16 

Popular Press & Media Contributions
Montana Ag Live (TV), April 22, 2018

Description: Was a presenter on the weekly PBS show "Montana Ag Live."  Part of a panel of speakers that discussed agricultural issues in Montana as well as questions submitted by callers.

Progressive Cattleman (Magazine), February 2018

Description: Article published about a presentation/paper I wrote for the Western Alfalfa and Forages Conference in Reno, Nevada.

Journal Article, Professional Journal

 

Lippolis, K. D., Cooke, R. F., Silva, L. G., Schubach, K. M., Brandao, A. P., Marques, R. S., Larson, C. K., Russel, J. R., Arispe, S. A., DelCurto, T., Bohnert, D. W. (2017). Effects of organic complexed or inorganic Co, Cu, Mn and Zn supplementation during a 45-day preconditioning period on productive and health responses of feeder cattle. The Animal Consortium, 11(11), 1949-1956.

Book Chapter, in Scholarly Book-Revised, Submitted

Putman, D., DelCurto, T. Forage systems for Arid Regions.  In: R. F. Barnes, C. J. Nelson, K. J. Moore, and M. Collins (Eds) Forages, Volume II.  The Science of Grassland Agriculture (7 th edition).  Iowa State Press, In Press. Forages:  The Science of Grassland Agriculture. Blackwell 
Publishing.Manuscripts in preparation

Wyffels, S. A., T. DelCurto, A. A. Clark, P. Kennedy, R. V. Taylor, and S. J. Debano.  2018.  Influence of Stocking Density on Beef Cattle Performance and Grazing Behavior on Native Bunchgrass Prairie.  Journal of Range Management.  In preparation.

Damiran D., T. DelCurto, S. L. Findholt, B. K. Johnson, and M. Vavra.  2018.  Effects of early summer cattle or elk grazing on foraging dynamics of cattle, deer and elk on mixed-conifer rangelands in late summer.  J. of Animal Sci. In preparation.

Clark, A. A., T. DelCurto, and S. A. Wyffels.  2018.  The Influence of Lactation on Botanical Composition, Diet Quality, and Grazing Behavior of Cattle Grazing Native Bunchgrass Prairie.  Rangeland Ecology and Management.  In preparation.

Impacts – Montana State University
Timothy DelCurto
· Initiated collaboration with Dr. Darrin Boss (MSU Northern Agriculture Research Center) and Dr. Jan Bowman to evaluate strategic supplementation strategies for beef cattle winter grazing northern mixed grass prairies.  Project looks at optimal supplementation delivery systems that optimize beef cattle production with distribution and use of native vegetation during the winter season.  Project will be ongoing and utilize SmartFeed Pro Supplement delivery technology with GPS collars to identify best management practices for western beef producers.

· Working with Dr. Megan Van Eman as well as Kim Hager and Cenex Harvest States to evaluate self-limited intake of supplements with the appropriate additional of salt.  A series of studies is underway that will characterize variation in intake, the influence of pelleting on intake variation, and the impact of amount and frequency of salt intake on ruminal fermentation and digesta kinetics.

· Working with Dr. Lance McNew (wildlife ecologist), Dr. Bok Sowell (range ecologist) to evaluate the use of UAV to monitor livestock and wildlife distribution patterns as well as map habitat characteristics of native rangelands.  Recently received $50,000 from the Bair Ranch Foundation to fund the first of a series of studies to evaluate this technology.

Project Report (10/01/17 – 09/30/18)

Montana State University – Northern Agricultural Research Center
Personnel:

Ligia D Prezotto, Ph.D. – Project leader

Jennifer F Thorson, Ph.D. – Co-Investigator

Objectives:

1) No activities were performed focusing on this object in the year being reported herein.

2) There are four different projects we have been working on:

· Characterization of changes in temporal concentrations of fibroblast growth factor 21 (FGF21) in beef heifers and cows

Purpose: The present study aims to investigate the temporal associations between surges of Fibroblast Growth Factor 21 (FGF21), changing concentration of progesterone and cortisol, and changes in body weight. The surge of FGF21 during late gestation and early lactation has been identified in dairy cows (Schoenberg et al, 2011; Khan et al, 2014). However, no studies have been done using beef cattle as a model or making associations between elevated concentrations of FGF21 with onset of puberty in heifers, or resumption of cyclicity in mature cows. Based on previous research (Schoenberg et al, 2011; Owen et al, 2013; Khan et al, 2014; Prezotto et al, 2016), it was hypothesized that: 1) a decrease in concentration of FGF21 occurs prior to the onset of puberty 2) a decrease in concentration of FGF21 occurs prior to resumption of cyclicity in mature beef cows. 
Progress: All objectives have been accomplished and data analyses is being finalized. A manuscript is being prepared for submission. Some of the data has been published as abstracts during the ASAS meeting in 2016 as well as WSASAS 2017. Please find below the references:

· Prezotto LD; Thorson JF; J. Dafoe, M.R. Herrygers, J.G. Berardinelli. 2016. Characterization of changes in temporal concentrations of fibroblast growth factor 21 (FGF21) before and after parturition in multiparous beef cows. Journal of Animal Science.
· L.D. Prezotto, J.F. Thorson, and D.L. Boss. 2017. Changes in Temporal Concentrations of Fibroblast Growth Factor 21 (FGF21) in Beef Heifers. Proceedings, Western Section, American Society of Animal Science 68:274-277.

· Effects of Nutrition on Nutrient-Sensing Neuronal Circuitry
Purpose: The blood-brain barrier regulates transport of molecules that convey global energetic status to the feeding circuitry within the hypothalamus. Capillaries within the median eminence (ME) and tight junctions between tanycyte-like cells lining the third ventricle (3V) are critical components of this barrier. Herein, we tested the hypothesis that altering plane of nutrition results in the structural reorganization of tanycyte-like cells, tight junctions, and capillary fenestrations within the medial basal hypothalamus. Proopiomelanocortin (POMC) neuronal content within the arcuate nucleus of the hypothalamus (ARC) was also assessed to test whether reduced nutritional status improved access of nutrients into the ARC, while decreasing the access of nutrients of overfed animals. Multiparous, non-gestating ewes were stratified by weight and randomly assigned to dietary treatments offered for 75 days: 200% of dietary requirements (overfed; O), 100% of dietary requirements (control; C), or 60% of dietary requirements (underfed; U). POMC-expressing neuron number within the ARC was increased (P ≤ 0.002) in underfed ewes. Overfeeding increased (P ≤ 0.02) tanycyte-like cellular processes when compared to control and underfeeding. Immunostaining of tight junctions along the wall of the 3V did not differ (P = 0.32) between treatments. No differences (P = 0.19) were observed in capillary density. However, underfeeding decreased (P ≤ 0.05) leaky endothelial cell presence within the ME. These results implicate that changes within the satiety center, morphology of tanycyte-like cells within the ARC, and the organization of cellular adhesion molecules in the ME occur as an adaptation to nutrient availability.

Progress: a manuscript is being finalized for submission.

· The Molecular Basis of Feed Efficiency in Range Beef Cattle
Purpose: Determine what molecular alterations occur in the liver and central nervous system in response to variation of feed availability and quality for the range beef cow, and determine how these modifications coupled with maternal supplementation during gestation impact offspring performance. This will allow us to better understand cellular energy metabolism in response to seasonal changes, and also develop approaches to alleviate deleterious effects programmed during critical physiological states such as gestation and fetal development. The overall hypothesis of this work is that changes in hepatic cellular metabolism and neuronal activity in response to nutrient intake of the range cow indicate an adaptation to quantity and quality of nutrients by altering tissue metabolism in an attempt to alter digestive capacity. Moreover, in response to gestation, dams alter their metabolism to be more efficient during times when nutrient availability is limited to help maintain desirable fetal development, and supplementing the dam is a strategy to reduce these alterations. Altogether, we believe that having a better understanding at the basic level can help research to have results that will allow scientists to work along with producers to develop new managerial techniques or improve the existing ones, which ultimately will lead to improvement in efficiency of digestion, absorption, and nutrient utilization in the gastrointestinal tract and help with improvements in reproduction as well.

Progress: animal work investigating the supplementation of protein during gestation has been completed. Some of the analyses utilizing data collected from the dam (change in BW and milk quantity and quality); some of the analyses utilizing data collected from the offspring (birth weight and number of follicles on the ovaries). 

· In utero programming of the blood-brain barrier and nutrient-sensing circuitry that regulate reproductive function of beef cattle.

Purpose: Montana State University is the largest land-grant institution of higher education in the state of Montana with scientists actively investigating reproductive physiology in domestic livestock species. Beef cattle inventory in Montana is the 7th largest in the United States, and the United States has the 4th largest inventory of cattle in the world (NASS, 2017; FAS, 2017). The greatest income generating component for cattle operations are the sale of over 35 million calves produced annually (NASS, 2017). Therefore, fertility of male and female offspring is critical in ranch sustainability. Furthermore, feed costs represent 51% of all fixed costs for beef cattle production. One of the greatest costs of poor nutrition is poor reproductive performance. Lamb (2014) calculated that the impact of infertility in the beef cattle population in the United States exceeds $4.7 billion annually. Therefore, development of managerial strategies to improve reproductive performance can profoundly improve ranch solvency. It is well documented in epidemiological and livestock studies that maternal plane of nutrition throughout gestation influences the health and performance of offspring. However, no studies have investigated the influence of maternal plane of nutrition on development and plasticity of the blood-brain barrier and nutrient-sensing circuitry that perceive global energetic status and ultimately regulate reproductive function of beef cattle. We believe that prolonged changes in maternal feed intake during pregnancy, the period of fetal brain development in large mammalian species, results in alterations in the permeability of the blood-brain barrier and neuronal circuitry. These central structures play an integral role in regulating feed intake and energy utilization of offspring exposed to intrauterine malnutrition and thus can profoundly influence life-long reproductive performance.

Overall scientific goals

· Elucidate molecular and cellular mechanisms that regulate permeability of the blood-brain barrier in response to intrauterine environment.

· Identify postnatal molecular adaptation mechanisms in offspring exposed to intrauterine malnutrition in order to improve fertility.

· Develop managerial strategies to better manage offspring exposed to intrauterine malnutrition.

Specific objectives
1:
Determine the influence of altered maternal nutritional plane during gestation on the in utero development of blood-brain barrier permeability and nutrient-sensing neuronal circuitry that regulate the hypothalamic-pituitary-gonadal axis.

2:
Determine the influence of altered maternal nutritional plane during gestation on postnatal plasticity of the blood-brain barrier and nutrient-sensing neuronal circuitry that regulate reproductive function.

Progress: funding has been secured with the AFRI-USDA-NIFA opportunity. Animal work will be initiated in the fall of 2018.

Data from the projects above have been presented in the following events:

· Presentation at the Northern Ag Research Center during field day - attendance: 200 people

· Presentation at the Northern Ag Research Center during Advisory Council Meeting - attendance: 20 people

3)  - A day long tour was provided to the 7th grade students from Havre-MT. During the tour we spoke about the importance of STEM and gave several presentations related to STEM. The topic chosen for my lab was the importance of the mitochondria. Approximately 150 students participated.

Peer Reviewed Publications

1. Prezotto LD; Thorson JF; Borowicz P; Dorsan ST; Peine JL; Lents CA; Caton JS; Swanson KC. Effects of maternal nutrition and arginine supplementation on postnatal liver and jejunal oxygen consumption and hypothalamic neuropeptide content in ovine offspring. Domestic Animal Endocrinology; 2018; accepted. 
2. Thorson JF; Prezotto LD, Adams H; Petersen SL; Clapper JA; Wright EC; Oliver WT; Freking BA; Foote A; Berry E; Nonneman D; Lents CA. Energy balance affects pulsatile secretion of luteinizing hormone from the adenohypophesis and expression of neurokinin B in the hypothalamus of ovariectomized gilts. Biology of Reproduction; 2018; https://doi.org/10.1093/biolre/ioy069.
3. Prezotto LD; Islas A; Gilbery T; Bauer M; Swanson KC. Influence of limit-feeding and time of day of feed availability to growing calves on growth performance and feeding behaviour in cold weather. Journal of Animal Science 2017; 95(11):5137-5144. 
4. Gionbelli TRS; Veloso CM; Rotta PP; Filho SCV; Carvalho BC; Marcondes MI; Guimaraes SEF; Cunha CS; Novaies MAS; Prezotto LD; Duarte MS; Gionbelli MP. Foetal development of skeletal muscle in bovines as a function of maternal nutrition, foetal sex and gestational age. Journal of Animal Physiology and Animal Nutrition 2017; doi:10.1111/jpn.12786.
5. Korthanke CM; Thorson JF; Prezotto LD; Welsh Jr. TH; Cardoso RC; Williams GL. Secretion of gonadotropins in response to a novel kiss-1 receptor agonist, RF9 in the mare: Modulation by estradiol-17β and half-life of RF9 in the peripheral circulation. Journal of Equine Veterinary Science 2017; 57:100-106.
6. Thorson JF, Heidorn NL, Ryu V, Czaja K, Hausman GJ, Barb RC, Azain MJ, Prezotto LD, McCosh RB, Wright EC, White BR, Freking BA, Oliver WT, Tsutsui K, Hileman SM, Lents CA. Relationship of neuropeptide FF receptors with pubertal maturation of gilts. Biology of Reproduction 2017; 96(3):617-634.
- Abstracts
1. Lents CA; Thorson JF; Adams H; Petersen SL; Prezotto LD; Berry E; Nonneman DJ. Nutritional regulation of LH secretion in gilts: Hypothalamic expression of kisspeptin and neurokinin B. Journal of Animal Science; 2018. 
2. Prezotto LD; Thorson JF; Redmer D; Grazul-Bilska A. Nutritionally-Induced Plasticity of the Blood-Brain Barrier in Adult Ewes. Endocrine Reviews Supplement; 2017.
Impacts:
· (2017 - 2018): Continued the work to characterize and validate FGF21 as a biomarker for energy status and ovarian activity in the beef cow

· (2017 - 2018): Preparing two scientific publications 

· (2017): Initiated a collaboration with Dr. Caleb Lemley at the Mississippi State University to analyze changes in liver metabolism in response to seasonal changes of day length, and quality and quantity of forage availability 
· (2018): Initiated a collaboration with Dr. Kriten Govoni at the University of Connecticut to analyze liver and muscle metabolism in calves.

Multistate Hatch Project W2012

Annual Project Report 2018

University of Nebraska-Lincoln

Ron Lewis

Progress toward objectives

Objective 1 

· Variation in the n-alkane and long-chain alcohol (LCOH) composition of forages common to the western U.S. were evaluated in two years. Three cool- and three warm-season grasses, and two legumes, were harvested at two phenologies (vegetative; mature) in west central Nebraska. Across years and phenologies, legumes were generally distinct from grasses. The plant-wax profile of a warm-season grass (blue grama) also appeared unique. Cool-season grasses were generally distinct in the plant-wax profiles from each other, legumes and warm-season grasses; however, western wheatgrass clustered with two of the warm-season grasses. Combining n-alkane and LCOH contents results in a better delineation of unique forages than either group of compounds alone. This work was in collaboration with Dr. Jerry Volesky, Dr. Martha Morton and Dr. Thomas Smith (University of Nebraska-Lincoln).
· The addition of long chain alcohols (LCOH) to n-alkanes may assist in the delineation of unique forages based on their plant-wax profiles. Laboratory measurements of n-alkanes have been shown to be consistently reliable; however, more work is needed to improve extraction of LCOH, and their quantification with Gas Chromatography (GC). Experiments were conducted in collaboration with the University of Nebraska-Lincoln Chemistry Instrumentation Center (UCIC) with GC-Mass Spectrometry (GC-MS; chemical ionization) in order to improve extraction techniques, and GC-Flame Ionization Detection (GC-FID) methodology, for LCOH. The main goals of the GC-MS experiment were to identify the presence or absence of C32OH in forage samples – currently there is no commercial standard for this compound – and to investigate the possibility of co-elution of other compounds at similar retention times to C30OH. Through the GC-MS, we were able to clearly delineate the presence of C32OH in samples, and thereby define a retention time for this compound to use in GC-FID analyses. The higher sensitivity, response and mass spectral information from the GC-MS identified co-eluting peaks with C30OH. From this, we established protocols for the GC-FID to clearly delineate the co-eluting compounds, allowing concentrations of C30OH to be more reliably assessed.
· Collaborations continued with Dr. James Sprinkle (University of Idaho) and Dr. Michael Undi (North Dakota State University) to provide laboratory support to evaluate the n-alkane concentrations of forages and feces collected during forage intake studies based on pulse dosing protocols. Approximately 1,650 samples were extracted and assessed for n-alkane concentrations. A new collaboration was established with Dr. Sabrina Greenwood (University of Vermont), who is interested in using plant-waxes to estimate diet selection and feed intakes in dairy cattle managed in organic systems.  Rather than dosing cattle with a synthetic n-alkane as the external marker (e.g., C32, C36) to determine intakes, carnauba wax, which contains high concentrations of the long-chain alcohol C32OH, will be used.

· Measuring diet choice in grazing animals is challenging, complicating the assessment of feed efficiency in pasture-based systems. Plant-wax markers, such as n-alkanes, are proposed to provide reliable estimates of dietary choices and intakes. Still, their use in beef cattle has been relatively limited. The reliability of the n-alkane technique to estimate diet choices was tested in twenty-two Angus-cross heifers at both post-weaning and yearling age. At each age, they were offer free-choice red clover and fescue hay as cubes. Similarity between observed and estimated red clover proportions in the diet, as measured by a similarity index, was moderately high (P ≥ 0.42) regardless of physiological stage. Still, at yearling age, estimated values tended to under-predict observed values as the proportion of red clover in the diet increased (P < 0.001). Still, in general, estimates were reliable suggesting n-alkanes provide a useful tool for evaluating dietary choices in cattle offered a small number of forages.
· Collaborations continued with Dr. James Sprinkle (University of Idaho) and Dr. Michael Undi (North Dakota State University) to provide laboratory support to evaluate the n-alkane concentrations of forages and feces collected during forage intake studies based on pulse dosing protocols. Approximately 1,650 samples were extracted and assessed for n-alkane concentrations. A new collaboration was established with Dr. Sabrina Greenwood (University of Vermont), who is interested in using plant-waxes to estimate diet selection and feed intakes in dairy cattle managed in organic systems.  Rather than dosing cattle with a synthetic n-alkane as the external marker (e.g., C32, C36) to determine intakes, carnauba wax, which contains high concentrations of the long-chain alcohol C32OH, will be used.

Objective 3
· Served as the chair of the graduate committee Napoleón Vargas Jurado, a Ph.D. student at the University of Nebraska-Lincoln. Napo published the paper Using a Bayesian hierarchical linear mixing model to estimate botanical mixtures in the Journal of Agricultural, Biological, and Environmental Statistics, and submitted another paper Diet choice can be reliably estimated using n-alkanes at two stages of growth in beef cattle in controlled (indoor) studies to the journal Animal.

· Two new undergraduate students joined our research group, Esdras Tuyishimire and Sarah Dannehl. Esdras is a student from Rwanda participating in the College of Agriculture and Natural Resources Undergraduate Scholarship Program (CUSP). He is pursuing a Bachelor of Science degree in Integrated Science that is focused on conservation agriculture, entrepreneurship, leadership, and innovative thinking, which align with the areas of need as identified by the Rwandan Ministry of Agriculture and Animal Resources. Sarah is a student from Nebraska pursuing a Bachelor of Science degree in Animal Science. Sarah has aspirations of attending veterinary school post-graduation. Comprehensive training of new students in the lab analyzing plant-wax contents of forages is vital for the reliable use of this methodology. Training involved estimating composition of a botanical mixture, corn silage/alfalfa, using n-alkanes. Concentrations of n-alkanes were quantified in pure and seven mixtures of corn silage and ground alfalfa hay. Error between extractions and Gas Chromatography injections were measured to assure consistency. Compositions were estimated with non-negative least squares and assessed by regression of actual on estimated proportions. Slopes did not differ from one (P > 0.29), with the good fit (R2 = 0.98), suggesting the robustness of the estimation. Post-training, Esdras and Sarah have assisted in the n-alkane extractions of forage and fecal samples for both commercial and in-house research. Part of their work in the lab has involved laboratory meetings in which we read and evaluated scientific literature related to our research. This has allowed these students to gain a better understanding of the use of our methodologies in a broader, applicable context.

Publications

Peer Reviewed Journals

· Vargas Jurado, N., K. M. Eskridge, S. D. Kachman, and R. M. Lewis. 2018. Using a Bayesian hierarchical linear mixing model to estimate botanical mixtures. J. Agric. Biol. Environ. Statistics 23:190-207. doi.org/10.1007/s13253-018-0318-9

· Vargas Jurado N., A. E. Tanner, S. Blevins, J. Rich, D. Fiske, W. S. Swecker, Jr., H. M. McNair, R. W. Mayes, and R. M. Lewis. 2018. Diet choice can be reliably estimated using n-alkanes at two stages of growth in beef cattle in controlled (indoor) studies. Animal (Submitted 18 June 2018).

Conference/Meeting

· Lewis, R. M., H. C. Hamilton, E. J. Hilburger, A. M. Kollman, E. Tuyishimire, S. R. Dannehl, and H. C. Freetly. 2018. Can plant waxes be reliably used to estimate forage intakes in cattle? First Annual Agricultural Research Division Hatch Multistate Project Director Meeting, June 12-13, 2018, West Central Research and Extension Center, North Platte, NE.

Grant support

· Lewis, R. M. (project director). 2015, 4-year duration (October 2015 – September 2019). Predicting diet selection and feed intake in cattle in a pasture system. Source: Nebraska Agricultural Experiment Station, Hatch Multistate Research capacity funding, U.S. Department of Agriculture, National Institute of Food and Agriculture (Accession Number 1006754). Amount: $40,000.

Impacts

Objective 1

· Laboratory protocols were developed and implemented at the University of Nebraska-Lincoln to ensure reliable and repeatable assessment of long-chain alcohol concentrations (LCOH) of diverse forage samples using Gas Chromatography (GC). This involved evaluating pure forages using GC-Mass Spectrometry. That knowledge was then used to establish reliable protocols for use with standard GC systems, which are both less expensive and more accessible than GC-MS. 
· Three cool- and three warm-season grasses, and two legumes, typical of western rangelands, were harvested at two stages of growth in two years in west central Nebraska. The n-alkane and long-chain alcohol (LCOH) profiles of several of these forages were unique. The legumes could be clearly distinguished from the grasses. In most case, the high C32OH contents of the warm-season grasses helped to delineate them from the cool-season. The exception was western wheatgrass, which clustered with some of the warm-season grasses. Although refinements in the plant-wax methodology remain, including LCOH among the markers used to distinguish forages in complex western rangelands will improve the reliability of estimates of dietary choices of cattle grazing such environments.

Objective 2

· The broad exchange of ideas, information and data in nutritional technologies was promoted though:

· one published and one submitted referred journal article, and

· participation in one national and one regional meeting.

Objective 3

· One staff member (Alec Kollman), one doctoral student (Napoleón Vargas Jurado), and two undergraduate students (Esdras Tuyishimire; Sarah Dannehl) benefitted from professional development and mentoring opportunities through their involvement in the W2012 project. This included presentations at a national and a regional meeting, preparing a poster, and their engagement in developing and implementing laboratory procedures and statistical analysis. 
2018 W-2012 STATION REPORT

NEW MEXICO STATE UNIVERSITY 

(activity period: 9/1/17 – 8/6/18)

OBJECTIVES

1.  Assess variation across space and time for n-alkane composition in unique classes of forages common to the Western United States, which is necessary for predicting feed intakes and diet choices of grazing ruminant animals.

· Field sampling has commenced on forages. Cheat grass, Blue Grama, and Side Oats

· Lab analysis is underway 

2.  Coordinate research and extension activities in extensive livestock production systems.

Invited Speaker, Ranchers Safety and Skills Symposium, Ranch Nutrition, July 2018. (13 attendees, representing 6000 cows)
US Beef Academy, (4 presentations) Structure and function of the ruminant digestive system; Feeding and supplementing for reproduction; Body condition Scoring; Rumen Microbiology, July, 2017. (15 high school, undergraduate, graduate and veterinary students; Eric Scholljegerdes and Shanna Ivey)

Invited Speaker, New Mexico Indian Livestock Days – Water and Feed Analysis – What you need to know. Albuquerque, NM. April, 2018. (120 attendees representing several tribal units)

Invited Speaker, Corona Range and Livestock Research Center, Let’s Talk: Breakfast in town. Abiqui, NM. April. 2018. (25 attendees representing approximately 400 animals, sheep and cattle)

Invited Speaker, Corona Range and Livestock Research Center, Let’s Talk: Breakfast in town. Roswell, NM. Feb. 2018. (18 attendees representing 2000 animals)

Invited Speaker, Corona Range and Livestock Research Center, Let’s Talk: Breakfast in town. Estancia, NM. Nov. 2017. (15 attendees representing 1000 cows)

Invited Speaker, Corona Range and Livestock Research Center, Let’s Talk: Breakfast in town. Santa Rosa, NM. Oct. 2017(25 attendees representing 3000 cows)

Invited Speaker, Corona Range and Livestock Research Center, Let’s Talk: Breakfast in town. Alamogordo, NM, Sept 2017(10 attendees representing 200 animals, sheep and cows)

Invited Speaker, Hildalgo Co Extension, Small Ruminant Nutrition. Aug 2017. (10 attendees representing 100 sheep and goats)

Invited Speaker, Tucumcari Ag Science Center, Field day, Cattle grazing irrigated pastures. August 2017 (Graduate student presented research to 30 attendees from community)

3. Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.

GRADUATE STUDENTS
· Alexis Selman, M.S., NMSU, Dept. Anim. Range Sci. Started August 2018

· Emily Melchoir, Ph.D., NMSU, Started July 2018

· Mary Catey, M.S., NMSU, Started January 2018 

· Kathryn Smith, Ph.D., NMSU, Started October 2017

· Brandon Meyerhoff M.S. 2018. Effects of supplemental rumen protected arginine on progeny performance and tissue development and metabolism. 

· Kathryn Smith, M.S., 2017. Effects of Age and Season on Ruminal Bacterial Species and Fermentation End Products in Beef Cattle
· Eben Oosthuysen, Ph.D., 2017. Alternative management practices to improve feedlot receiving calf health as assessed by blood gas analysis.

Publications

Peer-Reviewed

Cole, N. A., D. B. Parker, R. W. Todd, A. B. Leytem, R. Dungan, S. L. Ivey. 2018 Use of new technologies to evaluate the environmental footprint of feedlot systems. Translational Animal Science.  https://doi.org/10.1093/tas/txx001.

Smythe, B. G., M. E. Wise, A. Cibils, D. VanLeeuwen, A. Summers, and E. J. Scholljegerdes. 2018. Growth and reproductive performance of beef-cattle as influenced by controlled and uncontrolled populations o horn flies (Diptera:Muscidae).  J. Econ. Ento.  111: (Submitted)

Glasscock, J. L., T. R. Whitney, J. R. Navarro, S. G. Angle, A. R. Holmes, W. C. Stewart, and E. J. Scholljegerdes. 2018. Substituting ground woody plants for cottonseed hulls in kid goat feedlot diets: growth performance and blood serum chemistry.  J. Anim. Sci. 96: (In press).

Proceedings

Scholljegerdes, E. J. 2018. Preparing for the breeding season in a drought.  Applied Reproductive Strategies Meeting. Ruidoso, NM. In press.

Smith, K. E., A. L. Garza, K. M. Butterfield,  A. M. Dickey, A. K. Lindholm-Perry, J. E. Wells, H. C. Freetly, and S. L. Lodge-Ivey. 2018. Succession of ruminal bacterial species and fermentation characteristics in nursing Brangus calves. Proc. West. Sec. Am. Soc. Anim. Sci. 69: (In press).

Pillmore, S. L., M. M. Catey, C. M. Mercier, F. A. Lopez, L. T. Klump, B. J. Muro, R. E. Carey, E. R. Oosthuysen, E. J. Scholljegerdes, and C. A. Loest. 2018. Crude glycerin alters beef cow ruminal fluid degradability of nutrients in vitro. Proc. West. Sec. Am. Soc. Anim. Sci. 69: (In press).

Rosasco, S. L., L. H. Schmitz, S. H. Cox, R. C. Dunlap, D. M. Hallford, A. F. Summers, and E. J. Scholljegerdes. 2018. Effects of growth-promoting implants administered during the suckling phase on growth, conception rates, and longevity in replacement beef heifers grazing native range. Proc. West. Sec. Am. Soc. Anim. Sci. 69: (In Press).

Abstracts

Kassetas, C. J., J. K. Beard, S. L. Rosasco, E. J. Scholljegerdes, and A. F. Summers. 2017. Comparison of two estrus synchronization protocols utilized with natural service in young beef cows on reproductive performance and profitability. Proc. West. Sec. Am. Soc. Anim. Sci. 68: 318 (abstract).
Butterfield, K. M., K. E. Smith, A. L. Garza, A. M. Dickey, A. K. Lindholm-Perry, J. E. Wells, H. C. Freetly, and S. L. Lodge-Ivey. 2017. Volatile fatty acids concentrations of preweaned beef calves from birth to weaning. Proc. West. Sec. Am. Soc. Anim. Sci. 68:320.

Impacts

2015  Finalized plan for 5th Grazing Livestock Nutrition Conference – solicted manuscripts and conducted peer review and submitted to Journal of Animal Science where they will be archived and given a doi number for public citation

2016  Hosted 5th Grazing Livestock Nutrition Conference – provided one presentation and moderated sessions with 126 participants from United States, Canada, Mexico, Uruguay, and Belgium

2016 
Continue to gather forage samples for n-Alkane analysis

2017 
Samples from collaborating institutions (Obj. 1) being distributed to institutions conducting n-Alkane analysis.
2018
Developed 6th Grazing Livestock Nutrition Conference committee and working to develop program
Station Report to W-2012 – Oregon State University (2018)
David Bohnert
Objectives:

1.
Assess variation across space and time for n-alkane composition in unique classes of forages common to the Western United States, which is necessary for predicting feed intakes and diet choices of grazing ruminant animals.
Nothing to report

2.
Coordinate research and extension activities in extensive livestock production systems.
a) Presented 13 on livestock nutrition or beef cattle nutritional management in rangelands systems to 380 people.

b) PI on a research project on “Horse Impacts on Sage-Grouse Habitat Structure and Composition on grazed Rangelands”.  This research is being conducted in cooperation with the ARS group at EOARC Burns and a private landowner.  We are in the first year of a 3-year preliminary data collection period.  Given that feral horse numbers are at an all-time high nationally, and that horse density in most publically managed Herd Management Areas is above the Allowable Management Level, quantifying the impacts of feral horses on sage-grouse habitat is of critical importance.  This research will provide baseline information on the effects of free-ranging horses on habitats used by sage-grouse for nesting purposes.
c) Co-PI on a research project titled “Grazing Season of Use Effects on Sagebrush Obligate Avian Habitat.  This research will fill important knowledge gaps that currently exist around the short- and long-term effects of different grazing regimes on plant community and habitat characteristics of sagebrush rangelands”. This research will also fill a sizeable knowledge gap related to the influence of grazing on sagebrush-obligate songbird abundance and nest success. This is the kind of information that is desperately needed to help rangeland owners and managers identify and implement management practices that are sustainable for both grazing and sagebrush obligate avian species in the sagebrush ecosystem.
d) Collaborator on a study titled “Testing the Compatibility of Innovative Cattle Grazing Practices with Salmonid Restoration: Meadow Creek Experiment, Starkey Experimental Forest and Range, Northeast Oregon”.  Cattle grazing is the dominant land use on public allotments in the western United States that contain salmonid-bearing streams, and where recovery of salmonids under the Endangered Species Act has become a primary objective. Testing of innovative grazing practices compatible with salmonid recovery, however, has received little research attention, and represents a major knowledge gap and source of controversy in management. To address this knowledge gap, we are testing a set of grazing practices designed to minimize grazing time by cattle in riparian areas and the potential for detrimental grazing effects on salmonids. These practices include the use of small pastures, upland water, upland nutritional supplementation, short grazing periods, real-time forage monitoring, moderate stocking rates, deferred rotation, early-season grazing, compressed late-season grazing, and regular monitoring and herding of cattle, all of which are intended to maintain cattle distribution in uplands. These practices are not new, but their integration is novel and untested at practical scales of public allotments. The logistical and economic feasibility of these practices, which require more intensive herd management and infrastructure investments, also is a key research focus. Social acceptance of the practices found to be ecologically and economically effective is an additional focus of critical importance.
Outreach is a critical component of these research projects and will be essential in the success of incorporation and acceptance of the resulting management recommendations.

3.
Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.
a) Member of graduate committee for 1 graduate student (Ph.D.) who graduated from OSU; currently serve on the graduate committee for 1 Ph.D. student from UI .

b) Helped train 3 interns who assisted with beef cattle research and outreach programs.

Publications

Refereed Journal Articles

Silva, L. G. T., R. F. Cooke, K. M. Schubach, A. P. Brandão, R. S. Marques, T. F. Schumaher, P. Moriel, and D. W. Bohnert.  2018.  Supplementing a yeast-derived product to enhance productive and health responses of beef steers.  Animal.  12:1576-1583.  https://doi.org/10.1017/S1751731117003585

Schubach, K. M., R. F. Cooke, A. P. Brandão, K. D. Lippolis, L. G. T. Silva, R. S. Marques, and D. W. Bohnert.  2017.  Impacts of stocking density on development and puberty attainment of replacement beef heifers.  Animal.  11:2260-2267.  doi.org/10.1017/S1751731117001070

Marques, R. S., R. F. Cooke, M. C. Rodrigues, A. P. Brandão, K. M. Schubach, K. D.  Lippolis, P. Moriel, G. A. Perry, A. Lock, and D. W. Bohnert.  2017.  Effects of supplementing Ca salts of PUFA to late-gestating beef cows on performance and physiological responses of the offspring.  J. Anim. Sci.  95:5347-5357.

Lippolis, K. D., R. F. Cooke, T. Schumaher, A. P. Brandão, L. G. T. Silva, K. M. Schubach, R. S. Marques, and D. W. Bohnert.  2017.  Physiologic, health, and performance responses of beef steers supplemented with an immunomodulatory feed ingredient during feedlot receiving.  J. Anim. Sci.  95:4945-4957

Lippolis, K. D., R. F. Cooke, L. G. T. Silva, K. M. Schubach, A. P. Brandão, R. S. Marques, C. K. Larson, J. R. Russell, S. A. Arispe, T. DelCurto and D. W. Bohnert.  2017.  Effects of organic complexed or inorganic Co, Cu, Mn, and Zn Supplementation during a 45-day preconditioning period on productive and health responses of feeder cattle.  Animal.  11:1949-1956.
Proceedings

A. P. Brandão, R. F. Cooke, K. M. Schubach, R. S. Marques, D. W. Bohnert, and V. R. G. Mercadante.  2018.  Supplementing calcium salts of soybean oil after artificial insemination increases pregnancy success in Bos taurus beef cows.  Transl. Anim. Sci. (In Press)
Schubach, K. M., R. F. Cooke, A. P. Brandão, O. A. de Sousa, T. F. Schumaher, D. W. Bohnert, and R. S. Marques.  2018.  Supplementing Micro-Aid to optimize health and performance of receiving cattle.  Transl. Anim. Sci.  (In Press)

Abstracts

Rett, B., R. S. Marques, A. P. Brandão, O. A. de Sousa, T. F. Schumaher, R. F. Cooke, and D. W. Bohnert.  2018.  Impact of twenty-four hour feed or water, or both, deprivation on feed intake, metabolic, and inflammatory response in beef heifers.  Translational Animal Sci.  (Accepted)
Peer-Reviewed Extension Articles

Rao, D., J. Davy, and D. W. Bohnert.  2017.  Mineral Supplementation of Beef Cows in the Western United States.  CL327.  In: J. R. Adams (Ed.) Cattle Producer’s Handbook (3rd edition).  University of Idaho, Moscow.
Station/Field Day Reports

Lippolis, K. D., R. F. Cooke, R. S. Marques, A. P. Brandão, K. M. Schubach,  and D. W. Bohnert.  2017.  Feeding immunostimulant ingredients to optimize health and performance of receiving cattle.  Beef153.  In: 2017 Oregon Beef Council Report, pp 9-13.
Popular Press

Bohnert, D. W.  2018.  Getting Ready for the Calving Season.  Oregon Cattleman.  January 2018.  pp.  

Cooke, R. F., L. R. Mehrkam, R. S. Marques, K. D. Lippolis, and D. W. Bohnert.  2017.  Wolves causing stress to your herd?  Oregon Cattleman.  June 2017.  pp. 30-35.

Grants

Obtained the following grants ($70,496) in support of research/outreach programs

	Funding Source
	Role
	Date
	Amount Requested
	Amount Funded

	USDA Forest Service
	PI: D. W. Bohnert
	2018-2019
	$62,496
	$62,496

	Title: Implementation Meadow Creek Cattle Grazing Practices to Evaluate Compatibility with Recovery of Threatened Salmonids

	
	
	
	
	

	Oregon Beef Council
	PI: D. W. Bohnert
	2018-2019
	$20,000
	$8,000

	Title: Interspace/Undercanopy Foraging Patterns of Horses in Sagebrush Habitats: Implications for Sage-Grouse

	
	
	
	
	


Station Report to W-2012 – South Dakota State University
Ken Olson
Objective 1. Assess variation across space and time for n-alkane composition in unique classes of forages common to the Western United States, which is necessary for predicting feed intakes and diet choices of grazing ruminant animals.

· In 2016, South Dakota State University collected growing season samples of western wheatgrass, annual brome, and sweet clover. Summer drought severely limited production of warm-season grasses, precluding collection of sideoats and blue grama. Additionally, the study area burned in October 2016, eliminating the possibility to collect subsequent dormant samples.

· In 2017, we collected growing season samples of western wheatgrass, annual brome, sweet clover, and blue grama. Sideoats grama is a rare species at the Cottonwood Research Station, precluding collection of an adequate sample. Again, collection of dormant samples was not possible.
Objective 2. Coordinate research and extension activities in extensive livestock production systems.

· South Dakota State University is conducting the 3rd, two-year class of beefSD, an educational program for beginning beef producers. Fifty-two participants interact with 19 peer mentors (alumni of past beefSD classes) to complete this program. beefSD is funded by a USDA Beginning Farmer and Rancher Development Program grant. The goal of beefSD is to increase the capacity of beginning beef producers to make wise management decisions that lead to economic, ecological and sociological sustainability, thus contributing to future ongoing beef production, land stewardship, and rural community viability

· Two classes of South Dakota Grazing School were conducted in 2017, with 62 individuals registered for the course. Grazing school is a collaborative effort of SDSU Extension and the South Dakota Grassland Coalition. Two classes of grazing school are planned in September 2018, and pre-registration exceeds the 60-seat maximum enrollment.

· Range Beef Cow Symposium is a jointly sponsored program by Colorado State University, University of Wyoming, University of Nebraska, and South Dakota State University. It is held biennially in odd years with the most recent symposium held November 28-30, 2017 at Cheyenne, Wyoming. Participant registration has exceeded 700 at past RBCS.

Objective 3. Provide professional development and mentoring opportunities for committee participants, young scientists, stakeholders, and graduate students.
· Served on graduate committee for Megan Webb, who graduated with a PhD in Meat Science in March 2018. Her dissertation topic was “Identifying consumer label preferences to improve marketing of beef produced with different levels of growth promotant technology”.
· Serve on graduate committee for Jameson Brennan, PhD student in Natural Resource Management. His dissertation topic is “Comparing cattle grazing preference of plant communities on and off prairie dog colonies”.
Publications – South Dakota State University
Ken Olson
Refereed

Thomas, M., Webb, M. J., Ghimire, S., Blair, A. D., Olson, K. C., Fenske, G. J., Fonder, A. T., Hennings, J., Brake, D., Scaria, J. (2017). Metagenomic characterization of the effect of feed additives on the gut microbiome and antibiotic resistome of feedlot cattle. Scientific reports, 7(1), 12257.
Webb M. J., A. A. Harty, R. R. Salverson, J. J. Kincheloe, S. M. S. Zuelly, K. R. Underwood, M. K. Luebbe, K. C. Olson, A. D. Blair.  2017. Effect of nursing-calf implant timing on growth performance and carcass characteristics.  J. Anim. Sci. 95:5388-5396.

Proceedings

Johnson, P. S., Brennan, J. R., Olson, K. C., Lutze, J. L., Jensen, K. C. (2017). Managing grassland vegetation to benefit livestock and wildlife. Proceedings of the 2017 Nebraska Grazing Conference (pp. 30-37). Lincoln, NE: University of Nebraska-Lincoln.
Abstracts

Brennan, J. R., Johnson, P. S., Olson, K. C., Hanan, N. P. (2017). Use of high resolution satellite imagery to classify Northern Great Plains plant communities (vol. 70, pp. 183). Denver, CO: Society for Range Management.

Webb, M. J., Pendell, D. L., Harty, A. A., Salverson, R. R., Rotz, C. A., Underwood, K. R., Olson, K. C., Blair, A. D. (2017). Identifying consumer preference for beef raised with different production systems. American Meat Science Association.

Webb, M. J., Pendell, D. L., Harty, A. A., Salverson, R. R., Rotz, C. A., Underwood, K. R., Olson, K. C., Blair, A. D. (2017). Influence of growth promoting technologies on animal performance, production economics, environmental impacts and carcass characteristics of beef. American Meat Science Association.

Extension Publications

Harty, A., and K. Olson. Opportunities to Purchase Low Quality Forage. www.igrow.org 
Olson, K. Alfalfa Hay as a Protein Supplement. www.igrow.org
Olson, K. What to Expect if You Retain Ownership into a Feedyard. www.igrow.org
Olson, K. Year-End Review and 2017 Planning. www.igrow.org
Olson, K., and A. Harty. Preparing Bulls for the Breeding Season. www.igrow.org
Olson, K., and A. Harty. Cow Nutrition from Calving to Breeding. www.igrow.org
Olson, K. Should Heifer Calves Receive Suckling Implants? www.igrow.org
Thesis/dissertations

Webb, M.J. 2018. Influence of production system on animal performance, carcass characteristics, meat quality, environmental impacts, production economics, and consumer preference for beef. PhD Dissertation.

Popular Press

Olson, K.C. Striving for Profitability by Managing Production Costs. The South Dakota Cattleman. May-June issue.

