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Summary of minutes of annual meeting.
WERA01 2012 meeting minutes
The meeting was held at Washington State University, Department of Animal Sciences, Pullman, Washington, June 14-15, 2012
Thursday, 14 June 2012
8:30- 8:45
Introductions and welcome to Washington State University Department of Animal Sciences, Holly Neibergs and Margaret Benson, Chair of Department of Animal Sciences

8:45-10:30.
Brett Hess, AES report and NIFA updates  
10:30-10:45 
Break

10:45-12:00 Matt Cronin, University of Alaska Station Report Summary (attached)

12:00-1:30:  
Lunch 
1:30-3:00 
Discussion of group objectives and planning for next year’s meeting
· Proposed to hold next year’s meeting at TAMU in mid-May with Dr. Andy Herring coordinating
· Discussed continued integration of quantitative and molecular tools, DNA repositories, data sharing 
· Group Objectives and 2011-2012 accomplishments, outputs, outcomes, and upcoming renewal of the WERA01 project were discussed.  

3:00-6:00
We executed tours of the Washington State University Bear, Beef, Dairy, Swine and Meats Facilities  
7:00-9:00
Dinner meeting, general discussion.  

Wednesday, 15 June 2012
8:30-12:00
 Station reports (attached), continued
1. Kristi Cammack, University of Wyoming

2. Mark Enns, Colorado State University

3. Holly Neibergs, Washington State University

12:00-1:00
Lunch
1:00-2:00
Conclusion of old business
2:00-3:00
Tour of University of Idaho Sheep Center with Dr. Tracy Davis, University of Idaho

3:00 Adjourn

Accomplishments and Impacts WERA01 for 2012
University of Alaska Fairbanks, M. Cronin
Accomplishments

Outputs:
1. Two publications:

Brannon, E.L., K. Collins, M.A. Cronin, L.L. Moulton, A.W. Maki, and  K.R. Parker. 2012 Review of the Exxon Valdez oil spill effects on pink salmon in Prince William Sound, Alaska.  Reviews in Fisheries Science 12:20-60.  

Brannon, E.L., M.A. Cronin, A.W. Maki, and K.R. Parker. In Press. Oiling effects on pink salmon.  Chapter 11 in: Oil in the Environment: Lessons of the Exxon Valdez Oil Spill.  John A. Weins, editor.  Cambridge University Press.
2. Abstract presented at the Plant and Animal Genome 2012 meeting that compared sequences of polar bear and brown bear in collaboration with cattle geneticists for comparative genomics and phylogenetics. 
Outcomes

I established collaborations and exchanged knowledge between livestock geneticists and me as a member of WERA01 and as a visiting researcher at the USDA ARS Fort Keogh Livestock and Range Research Lab, Miles City, MT.  I am getting knowledge from cattle geneticists on lab and data analysis methods, and they are getting comparative genetics perspectives from wildlife (bison and bears).  
Impacts 

The work with cattle geneticists is bringing increased rigor to wildlife genetics and empirical science to conservation/environmental issues.  This will allow the livestock industry and other natural resource industries to operate with less unrealistic environmental/wildlife regulations and laws.  
Future Plans
1. Continue comparative genetics of the bear, wolf, and bison.. 
2. Other species under consideration include assessment of marine mammal (sea lion, sea otter, seal, and whales), flying squirrels, and sage grouse population genetics.

3. Relate cattle genetics to wildlife genetics and how it relates to endangered species issues.  
Kristi Cammack

University of Wyoming 

Accomplishments
Outputs

1.  Eight Peer-reviewed Publications: 

Malherbe, C., T.N. Holt, J. Marquard, K.M. Cammack, and D. O’Toole.  2012.  Right ventricular hypertrophy with heart failure in Holstein heifers at 1,600 m.  J. Vet. Diagn. Invest.  In press.

Mesa, H., T.J. Safranski, J.A. Green, K.M. Cammack and W.R. Lamberson.  2012.  Selection for placental efficiency in swine:  Conceptus development.  J. Anim. Sci.  In press.

Kessler, K.L., K.C. Olson, C.L. Wright, K.J. Austin, K. McInnerney, P.S. Johnson, R.R. Cockrum, A.M. Jons, and K.M. Cammack.  2012.  Effects of high-sulfur water on hepatic gene expression of steers fed forage-based diets.  J. Anim. Phys. Anim. Nutr.  In press.

Kessler, K.L., K.C. Olson, C.L. Wright, K.J. Austin, P.S. Johnson, and K.M. Cammack.  2012.  Effects on performance of forage-fed steers supplemented with molybdenum and receiving high-sulfur water.  J. Anim. Sci.  In press.

Moriel, P., V. Nayigihugu, B.I. Cappellozza, E.P. Goncalves, J.M. Krall, T. Foulke, K.M. Cammack, and B.W. Hess.  2011.  Camelina meal and crude glycerin as feed supplements for developing replacement beef heifers.  J. Anim. Sci.  In press (e-pub available).

Austin, K.J., R.R. Cockrum, B.M. Alexander, and K.M. Cammack.  2011.  Renin mRNA is upregulated in testes and testicular cells in response to treatment with aflatoxin B1.  Theriogenology.  In press (e-pub available).

Breton, A.B., R.R. Cockrum, K.J. Austin, K.M. Cammack, S.P. Ford, B.W. Hess, G.E. Moss, P.W. Nathanielsz, and B.M. Alexander.  2011.  Hypothalamic expression of genes for appetite regulators and estrogen α, estrogen β, and leptin receptors in obese dams and their fetuses.  Animal.  5:1944-1948. 

Rustemeyer, S.M., W.R. Lamberson, D.R. Ledoux, K. Wells, K.J. Austin, and K.M. Cammack.  2011.  Effects of dietary aflatoxin on the hepatic expression of apoptosis genes in growing barrows.  J. Anim. Sci.  89:916-925.
2. Fifteen abstract and/or proceedings:
Kessler, K.L., R.M. Lewis, J. Cassady, and K.M. Cammack.  2012.  Student learning in undergraduate breeding courses is improved through play of an on-line genetic simulation game.  J. Anim. Sci. In press.

Austin, K.J., R.R. Cockrum, L.E. Speiser, and K.M. Cammack.  2012.  The potential effects of dietary nitrate on pregnancy mechanisms in ewes.  J. Anim. Sci.  In press.

Cockrum, R.R., N.K. Pickering, R.M. Anderson, D.L. Hyndman, M.J. Bixley, K.G. Dodds, R.H. Stobart, J.C. McEwan, and K.M. Cammack.  2012.  Identification of single nucleotide polymorphisms associated with feed efficiency in rams. J. Anim. Sci.  In press.

Cockrum, R.R., N.K. Pickering, R.M. Anderson, D.L. Hyndman, M.J. Bixley, K.G. Dodds, R.H. Stobart, J.C. McEwan, and K.M. Cammack.  2012.  Single nucleotide polymorphisms identified in polygenic traits through the use of the Ovine BeadChip.  J. Anim. Sci. In press.

Cockrum, R.R., S.L. Lake, R.H. Stobart, and K.M. Cammack.  2012.  Effects of concentrate versus forage diet on feed intake and reproductive traits in crossbred ewes.  J. Anim. Sci. In press.

Meyer, A.M., K.M. Cammack, S.I. Paisley, P. Moriel, W.J. Means, M. Du, J.S. Caton, and B.W. Hess.  2012.  Correlation of feed efficiency and small intestinal growth in finishing cattle born to dams fed varying levels of nutrients during early to mid-gestation.   J. Anim. Sci.  In press.

Cockrum, R.R., S. Watts, L. Rempel, and K.M. Cammack.  2012.  Single nucleotide polymorphism in sheep varying in tolerance to elevated dietary nitrate.  Plant & Animal Genomes XX Conference.  P207.

Kessler, K.L., R.M. Lewis, K.M. Cammack, and J. Cassady.  2011.  CyberSheep: Improving student understanding of animal breeding concepts with a virtual sheep flock.  J. Anim. Sci. In press.

Austin, K.J., R.R. Cockrum, K.L. Speiser, and K.M. Cammack.  2011.  Caspase 3 is upregulated in murine spermatogonia and Leydig cells treated with aflatoxin B1.  J. Anim. Sci. In press.
Jons, A.M, K.L. Kessler, K.J. Austin, C. Wright, and K.M. Cammack.  2011.  Iron carbonate supplementation of lambs administered high-sulfur water.  J. Anim. Sci. In press.
Cockrum, R.R., R.H. Stobart, S.L. Lake, and K.M. Cammack. 2011. Effect of using different performance traits to estimate residual feed intake.  J. Anim. Sci. In press.
Cockrum, R.R., R.H. Stobart, S.L. Lake, and K.M. Cammack.  2011.  Evaluation of residual feed intake in rams using the GrowSafe System.  J. Anim. Sci. 89(E-Suppl. 2):175.
Effects of dietary aflatoxin on hepatic gene expression in swine.  2011.  S.M. Rustemeyer, W.R. 
Lamberson, D.R. Ledoux, K. Wells, and K.M. Cammack.  J. Anim. Sci. 89(E-Suppl. 2):60.

Heritability of hepatic expression of apoptosis genes affected in pigs fed aflatoxin B1.  2011.  K.S. Roberts, S.M. Rustemeyer, M.M. Rolf, K.M. Cammack, and W.R. Lamberson.  J. Anim. Sci. 89(E-Suppl. 2):60.
3. Collected, extracted DNA, and stored samples from >400 rams on the University of Wyoming Ram Tests.  DNA samples have been genotyped using the Ovine SNP50 chip in collaboration with AgResearch of New Zealand, and tested for SNPs associated with various performance traits.  Results will be used for comparative analysis with beef cattle SNP data.
4. Large-scale gene expression data on steers administered high-sulfate water.  Data was generated using RNA-Seq in collaboration with the University of Missouri.  
5. Large-scale gene expression data on steers administered high-sulfate water.  Data was generated using a microarray platform; differentially expressed genes of interest were confirmed via real-time RT-PCR.

Outcomes:

1. Increased knowledge on phenotypic and genetic variation of feed efficiency measures.

2. Generation of preliminary SNPs associated with feed efficiency measures in ruminants.

3. Increased understanding of biological mechanisms regulating the response to high dietary sulfur in ruminants.
Impact:

Current Funding

1. Improving Profitability and Sustainability of Sheep Production.  USDA-NIFA.

2. Microbial Ecology Associated with Improved Feed Efficiency.  University of Wyoming AES Program.

3. Opportunities for Education and Research Enhancements through Partnerships with New Zealand.  USDA-NRI.

4. Residual Feed Intake – Producer Adoption and Genetic Selection Potential.  Western SARE.

Mark Enns, Colorado State University

Accomplishments
1. Served as genetic evaluation service and research for over 15 beef cattle breed associations and producer groups.
2. Served as a coordinator and instructor for online genetic courses.
3. Completed gene network analyses of first-service conception in Brangus heifers
Outputs: 

1. Seventeen peer-reviewed publications
Crowley, J. J., R. D. Evans, N. Mc Hugh, D. A. Kenny, M. McGee, D. H. Crews, Jr., and D. P. Berry.  2011. Genetic relationships between feed efficiency in growing males and beef cow performance.  J. Anim. Sci.. 89:3372-3381. 
Crowley, J. J., R. D. Evans, N. Mc Hugh, T. Pabiou, D. A. Kenny, M. McGee, D. H. Crews, Jr., and D. P. Berry.  2011. Genetic associations between feed efficiency measured in a performance test station and performance of growing cattle in commercial beef herds.  J. Anim. Sci.  89:3382-3393
DeAtley, K. L., G. Rincon, C. R. Farber, J. F. Medrano, P. Luna-Nevarez, R. M. Enns, D. M. VanLeeuwen, G. A. Silver, and M. G. Thomas.  2011.  Genetic analyses involving microsatellite ETH10 genotypes on bovine chromosome 5 and performance trait measures in Angus and Brahman-influenced cattle.  J. Anim. Sci.  89:2031-2041.

Enns, R. M., B. W. Brigham, C. M. McAllister, and S. E. Speidel.  2011.  Evidence of genetic variability in cattle health traits: Opportunities for improvement.  Proceedings of the Beef Improvement Federation’s 43rd Annual Research Symposium and Annual Meeting.  Pp. 22-26. Bozeman, MT.

Gruber, S. L., J. D. Tatum, T. E. Engle, P. L. Chapman, R. M. Enns, K. E. Belk, and G. C. Smith.  2011.  Effects of genetic markers and implant strategy on longissimus and gluteus muscle tenderness of calf-fed steers and heifers.  J. Anim. Sci. 89:1401-1411.

Huff, E. M., C. M. McAllister, D. H. Crews Jr., and R. M. Enns.  2011.  Genetic parameters for ultrasound measurement in Brangus cattle.  Proceedings of the Western Section of the American Society of Animal Science.   62:98-100.

Lawrence,  P., D. A. Kenny, B. Earley, D. H. Crews, Jr., and M. McGee.  2011.  Grass silage intake, rumen and blood variables, ultrasonic and body measurements, feeding behavior, and activity in pregnant beef heifers differing in phenotypic residual feed intake .  J. Anim. Sci. 89:3248-3261.
McAllister, C. M., B. W. Brigham, S. E. Speidel, R. K. Peel, J. J. Wagner, H. Van Campen, G. H. Loneragan, R. L. Weaber, J. L. Salak-Johnson, C. C. L. Chase, and R. M. Enns.  Genetic associations between bovine respiratory disease and carcass traits in feedlot steers.  Proceedings of the Western Section of the American Society of Animal Science.   62:89-92.

McAllister, C. M., S. E. Speidel, D. H. Crews, Jr., and R. M. Enns. 2011.  Genetic parameters for intramuscular fat percentage, marbling score, scrotal circumference, and heifer pregnancy in Red Angus cattle.  J. Anim. Sci.  89:2068-2072.
 

Speidel, S. E., D. H. Crews, Jr., R. M. Enns.  2011.  Random regression methodologies used for a days to weight genetic prediction in beef cattle.  Proceedings of the Western Section of the American Society of Animal Science.   62:93-97.

S.O. Peters, K. Kizilkaya, D.J. Garrick, R.L. Fernando, J.M. Reecy, R.L. Weaber, G.A. Silver, and M.G. Thomas. 2012. Bayesian quantitative loci inference from whole genome analyses of growth and yearling ultrasound measures of carcass traits in Brangus heifers. J. Anim. Sci. 90:doi:10.2527/jas.2011-4507.
Fortes, M. R., W.M. Snelling, A. Reverter, S. H. Nagaraji, S. A. Lehnert, R. J. Hawken, K. L. DeAtley, S. O. Peters, G. A. Silver, G. Rincon, J. F. Medrano, A. Isla-Trejo, M. G. Thomas. 2012. Gene network analyses of first service conception in Brangus heifers: use of genome and trait associations, hypothalamic-transcriptome information, and transcription factors. J. Anim. Sci. 90:doi:10.2527/jas.2011-4601.

M.A. Elzo, G.C. Lamb, D.D. Johnson, M.G. Thomas, I. Misztal, D.O. Rae, C.A. Martinez, J.G. Wasdin, and J.D. Driver. 2012. Genomic-polygenic evaluation of Angus-Brahman multibreed cattle for feed efficiency and postweaning growth using the Illumina3k chip. J. Anim. Sci. (in press).
M.L. Russell, D. W. Bailey, M. G. Thomas, and B.K. Whitmore. 2012. Grazing distribution and diet quality of Angus, Brangus, and Brahman cows in the Chihuahuan Desert. Range Ecol. Mgt. (in press).

P. Luna-Nevárez, G. Rincón, J.F. Medrano, D.G. Riley, C.C. Chase, S.W. Coleman, K. L. DeAtley, A. Islas-Trejo, G.A. Silver, and M.G. Thomas. 2012. Identificación de un polimorfismo del gen PAPP-A2 asociado a la fertilidad en vaquillas de la Raza Romosinuano criadas bajo un ambiente subtropical. Rev. Mex. Cienca Pecur. 3:185-200. 
T.G. McDaneld, L.A. Kuehn, M.G. Thomas, W.M. Snelling, T.S. Stonstegard, L.K. Matukumalli, T.P.L. Smith, E.J. Pollak, and J.W. Keele. 2012. Y are you not pregnant: identification of Y chromosome segments in female cattle with decreased reproductive efficiency. J. Anim. Sci. 90:1-10 doi:10.2527/jas.2011-4581.
W.M. Snelling, R.A. Cushman, M.R.S. Fortes, A. Reverter, G.L. Bennett, J.W. Keele, L.A. Kuehn, T.G. McDaneld, R.M. Thallman, and M.G. Thomas. 2012. How SNP chips will advance our knowledge of factors controlling puberty and aid in selecting replacement females. J. Anim. Sci. 90:1152-1165. 

Future Plans

1. Merge three sources of genomic information for development of improved selection tools for heifer and cow fertility.
a. GWAS 

b. RNA-Seq

c. Proteome

2. Develop genomic and phenotypic information associated with high 


mountain disease with expected outcome of improved selection tools.

3. Continue to develop online education program in breeding and genetics.
4. Continue to amass feed intake and genotypic data for pooling with other regional centers for development of genetic improvement programs.
Holly Neibergs, Washington State University

Accomplishments

1. Serve as the repository for the collection, DNA extraction and storage of 2033 Holstein calf samples (cases/controls) from California and 795 Holstein heifer calf samples from New Mexico as part of the BRD consortium. All of these samples have diagnostic testing for Histophilus somni, Pasturella multicoda, Mannheimia haemolytica, Mycoplasm spp, Arcanobacterium pyrogenes, bovine corona virus, bovine respiratory synctial virus, bovine viral diarrhea virus, and interstitial bovine respiratory virus completed. 

2. High density genotyping and GWAS of 2000 Holstein calves from California has been done. Loci identified as associated with BRD; confirmation of previous results.

3. SNPs at conserved regions at the locus associated with tissue infection of Johne’s disease investigated. Two functional mutations identified. 

Outputs: outcomes

1. Increased knowledge on causal mutation for Mycobacterium avium paratuberculosis tissue infection. 

a. Collection of 500 additional tissue samples from cull dairy cows in California and Idaho for verification of initial association and causal mutation results.

b. EMSA differences in transcription binding sites; identification of proteins binding to these sites is ongoing.

c. MicroRNA site investigation is negative.

2. Preliminary study identified loci associated with fertility.

3. Seven peer-reviewed publications:

Minozzi, G., J.L. Williams, A. Stella, F.S.M. Luini, M. Settles, J.F. Taylor, R.H. Whitlock, R. Zanella, H.L. Neibergs. Meta-analysis of two genome wide association studies of bovine paratuberculosis. PlosOne. 2012;7(3):e32578. Epub 2012 Mar 2. 

Garrick, D., L. Baumgard, H. Neibergs. 2012. Genomic analysis of data from physiological studies. Journal of Dairy Science. 95: 499-507.

Zanella, R., E.G. Casas, G.D. Snowder, H.L. Neibergs. 2011. Fine mapping of loci on BTA2 and BTA26 associated with bovine viral diarrhea persistent infection and linked with bovine respiratory disease in cattle. Frontiers in Livestock Genomics. 2:82. doi: 10.3389/fgene.2011.00082 

Neibergs, H.L., K.A. Johnson. 2011. Invited manuscript: Nutrition and the genome. Journal of Animal Science. 10.2527/jas.2011-4582 

Zanella, R., R.H Whitlock, H.L. Neibergs. Short communication: Fine mapping of genetic regions associated with Mycobacterium avium subspecies paratuberculosis tissue infection and tolerance to Johne’s disease. 2011. Journal of Dairy Science 94:4230-4236. 

Neibergs, H.L., R. Zanella, E. Casas, G.D. Snowder, J. Wenz, J.S. Neibergs, D. Moore. Loci on BTA2 and BTA26 are linked with bovine respiratory disease and associated with persistent infection of bovine viral diarrhea virus. 2011. Journal of Animal Science 89:907-915. 

4. One non peer-reviewed publication:

Neibergs, H.L. 2011. Invited Review: Feeding the world through improved animal health and genetic selection. Proceedings American Association of Bovine Practitioners. Pgs 1-7. 

5. Nine abstracts:

Bovine Respiratory Disease Consortium, H.L. Neibergs presenting. 2012. Late breaking abstract: Identification of loci associated with bovine respiratory disease in Holstein Cattle. Joint American Dairy Science Association-American Society of Animal Science Annual Meeting, Phoenix, Arizona.

Thomas, M.G., G. R. Hagevort, T. T. Ross, R. M. Enns, H. Van Campen, A. L. Van Eenennaam, H. L. Neibergs, C. Chase, S. V. Dindot, N. D. Cohen, J. E. Womack. 2012. Integrated program for reducing bovine respiratory disease complex (BRDC) in beef and dairy cattle, coordinated agricultural project (CAP): overview of teaching program. Joint American Dairy Science Association-American Society of Animal Science Annual Meeting, Phoenix, Arizona.

Davis, J. H., P.C. Blanchard, B.M. Crossley, S.S. Aly, P.V. Rossitto, H.L. Neibergs, A.L. Van Eenennaam, T.W. Lehenbauer. 2011. Prevalence of viral and bacterial pathogens in nasopharyngeal and pharyngeal recess regions of Holstein calves with and without signs of clinical bovine respiratory disease. Fifth Bovine Viral Diarrhea Virus Symposium, San Diego, California 

Taylor, J.F., J.E. Beever, S.C. Fahrenkrug, D.B. Faulkner, H.C. Freetly, D.J. Garrick, K.A. Johnson, S.L. Hansen, M.S. Kerley, D.D. Loy, H.L. Neibergs, E.J. Pollak, D. Pomp, C.M. Seabury, R.D. Schnabel, D.W. Shike, T.S. Sonstegard, M.L. Spangler, J.R. Tait, R.L. Weaber. 2011. US Consortium for the genetic improvement of feed efficiency in beef cattle. French National Institute for Agricultural Research (INRA) Genomic Workshop, Clermont-Ferrand, France. 

Neibergs, H.L., K. A. Johnson. 2011. Nutrition and the genome. Joint American Dairy Science Association-American Society of Animal Science Annual Meeting, New Orleans, Louisiana. 

Neibergs, H.L. 2011. Feeding the world through improved animal health and genetic selection. American Association of Bovine Practitioners Annual Meeting, Saint Louis, Missouri. 

Minozzi, G., H.L. Neibergs, F. Strozzi, M. Settles, J.F. Taylor, R.H. Whitlock, J.L. Williams. 2011. Meta-analysis of two whole genome association studies of bovine paratuberculosis. Plant & Animal Genome XVIII, San Diego, California. 
Wilson, K., R. Zanella, C. Ventura, H. Lind Johansen, T. Framstad, A. Janczak, A. J. Zanella, H. L. Neibergs. 2011. Identification of Chromosomal Regions Associated with Tail Biting in Pigs. Plant & Animal Genome XVIII, San Diego, California. 

Zanella, R.,  E. Casas, G. D. Snowder, J. Wenz, J. S. Neibergs, D. Moore,  H.L. Neibergs. 2011. BTA2 and BTA26 are linked with bovine respiratory disease and associated with persistent infection of bovine viral diarrhea virus. Plant & Animal Genome XVIII, San Diego, California. 
Impact

Funding:

a. Current Federal Funding

National Program for Genetic Improvement of Feed Efficiency in Beef Cattle. Agriculture and Food Research Initiative. US Department of Agriculture. P.I. J.F. Taylor and Co-PIs:  H.L. Neibergs, C. Seabury, D. Faulkner, D. Loy, D. Pomp, D. Shike, D. Garrick, H. Freetly, J. Pollak, J. Beever, M.S. Kerley, K. A. Johnson, M. Spangler, R. Tair, R. D. Schnabel, S. C. Fahrenkrug, S. Hansen, T. Sonstegard, R. Weaber (4/11-3/16) 

Integrated Program for Reducing Bovine Respiratory Disease Complex in Beef and Dairy Cattle. Agriculture and Food Research Initiative. US Department of Agriculture. P.I.: J.E. Womack and Co-PIs: H.L. Neibergs, J.F. Taylor, C. Seabury, S. Dindot, N.D. Cohen, A. Dabney, A. Van Eenennaam, C. Van Tassell, L. Gershwin, L Falconer, L. Skow, J.S. Neibergs, M. Enns, M. Thomas, R. Hagevoort, S. Aly, T. Lehenbauer, T. Ross (4/11-3/16) 

Systems Biology Approach to Understanding Endometrial Receptivity and Pregnancy Loss. National Institutes of Health. P.I.: T.E. Spencer and Co-PIs: H.L. Neibergs, T. Geary. (7/12-6/17) 
b. Other Current Funding

Identification of Cattle Infected with and Susceptible to Mycobacterium avium subsp. paratuberculosis (Map) through Mucosa Associated Lymphoid Tissues. Anonymous donor. PI: H.L. Neibergs, Co-PI: A. Allen (1/12-1/13) 

c. Pending

PREPARE: Mitigation and Resilience in the Face of Climate Variability. Agriculture and Food Research Initiative. US Department of Agriculture. PI: K.A. Johnson and Co-PIs: H.L. Neibergs, D. Meyer, J. Bowman, R. Endicott, P. Hatfield, J. Paterson, C. Marlow, A. Ganguli, C. Mueller, T. Delcurto, D. Bohnert, R. Cooke, G. Carstens, H. Johnson Rossow, N. Silva-del-Rio, C. Hunt, K. Launchbaugh, L. Vierling, J. Taylor, E. Salathe, J. Adam, M. Brady, S. Brown, J. Harrison, B. Lamb, T. Norton, D. Shinew, P. Tozer. (1/13-12/17). 

Improving Fertility of Dairy Cattle using Translational Genomics. Agriculture and Food Research Initiative. US Department of Agriculture. PI: T.E. Spencer and Co-PIs:  H.L. Neibergs, J.B. Cole, J.C. Dalton, A. J. De Vries, P.J. Hansen, D.A. Moore. (1/13-12/17).

STATION REPORTS

WERA1 2012

Kristi Cammack

University of Wyoming

Accomplishments

1. Collected, extracted DNA, and stored samples from >400 rams on the University of Wyoming Ram Tests.  DNA samples have been genotyped using the Ovine SNP50 chip in collaboration with AgResearch of New Zealand, and tested for SNPs associated with various performance traits.  Results will be used for comparative analysis with beef cattle SNP data.

2. Large-scale gene expression data on steers administered high-sulfate water.  Data was generated using RNA-Seq in collaboration with the University of Missouri.  

3. Large-scale gene expression data on steers administered high-sulfate water.  Data was generated using a microarray platform; differentially expressed genes of interest were confirmed via real-time RT-PCR.
Short-term Outcomes

4. Increased knowledge on phenotypic and genetic variation of feed efficiency measures.

5. Generation of preliminary SNPs associated with feed efficiency measures in ruminants.

6. Increased understanding of biological mechanisms regulating the response to high dietary sulfur in ruminants.

Outputs

2011 – 2012 Peer-reviewed Publications

Malherbe, C., T.N. Holt, J. Marquard, K.M. Cammack, and D. O’Toole.  2012.  Right ventricular hypertrophy with heart failure in Holstein heifers at 1,600 m.  J. Vet. Diagn. Invest.  In press.

Mesa, H., T.J. Safranski, J.A. Green, K.M. Cammack and W.R. Lamberson.  2012.  Selection for placental efficiency in swine:  Conceptus development.  J. Anim. Sci.  In press.

Kessler, K.L., K.C. Olson, C.L. Wright, K.J. Austin, K. McInnerney, P.S. Johnson, R.R. Cockrum, A.M. Jons, and K.M. Cammack.  2012.  Effects of high-sulfur water on hepatic gene expression of steers fed forage-based diets.  J. Anim. Phys. Anim. Nutr.  In press.

Kessler, K.L., K.C. Olson, C.L. Wright, K.J. Austin, P.S. Johnson, and K.M. Cammack.  2012.  Effects on performance of forage-fed steers supplemented with molybdenum and receiving high-sulfur water.  J. Anim. Sci.  In press.

Moriel, P., V. Nayigihugu, B.I. Cappellozza, E.P. Goncalves, J.M. Krall, T. Foulke, K.M. Cammack, and B.W. Hess.  2011.  Camelina meal and crude glycerin as feed supplements for developing replacement beef heifers.  J. Anim. Sci.  In press (e-pub available).

Austin, K.J., R.R. Cockrum, B.M. Alexander, and K.M. Cammack.  2011.  Renin mRNA is upregulated in testes and testicular cells in response to treatment with aflatoxin B1.  Theriogenology.  In press (e-pub available).

Breton, A.B., R.R. Cockrum, K.J. Austin, K.M. Cammack, S.P. Ford, B.W. Hess, G.E. Moss, P.W. Nathanielsz, and B.M. Alexander.  2011.  Hypothalamic expression of genes for appetite regulators and estrogen α, estrogen β, and leptin receptors in obese dams and their fetuses.  Animal.  5:1944-1948. 

Rustemeyer, S.M., W.R. Lamberson, D.R. Ledoux, K. Wells, K.J. Austin, and K.M. Cammack.  2011.  Effects of dietary aflatoxin on the hepatic expression of apoptosis genes in growing barrows.  J. Anim. Sci.  89:916-925.
2011 – 2012 Abstracts & Proceedings

Kessler, K.L., R.M. Lewis, J. Cassady, and K.M. Cammack.  2012.  Student learning in undergraduate breeding courses is improved through play of an on-line genetic simulation game.  J. Anim. Sci. In press.

Austin, K.J., R.R. Cockrum, L.E. Speiser, and K.M. Cammack.  2012.  The potential effects of dietary nitrate on pregnancy mechanisms in ewes.  J. Anim. Sci.  In press.

Cockrum, R.R., N.K. Pickering, R.M. Anderson, D.L. Hyndman, M.J. Bixley, K.G. Dodds, R.H. Stobart, J.C. McEwan, and K.M. Cammack.  2012.  Identification of single nucleotide polymorphisms associated with feed efficiency in rams. J. Anim. Sci.  In press.

Cockrum, R.R., N.K. Pickering, R.M. Anderson, D.L. Hyndman, M.J. Bixley, K.G. Dodds, R.H. Stobart, J.C. McEwan, and K.M. Cammack.  2012.  Single nucleotide polymorphisms identified in polygenic traits through the use of the Ovine BeadChip.  J. Anim. Sci. In press.

Cockrum, R.R., S.L. Lake, R.H. Stobart, and K.M. Cammack.  2012.  Effects of concentrate versus forage diet on feed intake and reproductive traits in crossbred ewes.  J. Anim. Sci. In press.

Meyer, A.M., K.M. Cammack, S.I. Paisley, P. Moriel, W.J. Means, M. Du, J.S. Caton, and B.W. Hess.  2012.  Correlation of feed efficiency and small intestinal growth in finishing cattle born to dams fed varying levels of nutrients during early to mid-gestation.   J. Anim. Sci.  In press.

Cockrum, R.R., S. Watts, L. Rempel, and K.M. Cammack.  2012.  Single nucleotide polymorphism in sheep varying in tolerance to elevated dietary nitrate.  Plant & Animal Genomes XX Conference.  P207.

Kessler, K.L., R.M. Lewis, K.M. Cammack, and J. Cassady.  2011.  CyberSheep: Improving student understanding of animal breeding concepts with a virtual sheep flock.  J. Anim. Sci. In press.

Austin, K.J., R.R. Cockrum, K.L. Speiser, and K.M. Cammack.  2011.  Caspase 3 is upregulated in murine spermatogonia and Leydig cells treated with aflatoxin B1.  J. Anim. Sci. In press.
Jons, A.M, K.L. Kessler, K.J. Austin, C. Wright, and K.M. Cammack.  2011.  Iron carbonate supplementation of lambs administered high-sulfur water.  J. Anim. Sci. In press.
Cockrum, R.R., R.H. Stobart, S.L. Lake, and K.M. Cammack. 2011. Effect of using different performance traits to estimate residual feed intake.  J. Anim. Sci. In press.
Cockrum, R.R., R.H. Stobart, S.L. Lake, and K.M. Cammack.  2011.  Evaluation of residual feed intake in rams using the GrowSafe System.  J. Anim. Sci. 89(E-Suppl. 2):175.
Effects of dietary aflatoxin on hepatic gene expression in swine.  2011.  S.M. Rustemeyer, W.R. 
Lamberson, D.R. Ledoux, K. Wells, and K.M. Cammack.  J. Anim. Sci. 89(E-Suppl. 2):60.

Heritability of hepatic expression of apoptosis genes affected in pigs fed aflatoxin B1.  2011.  K.S. Roberts, S.M. Rustemeyer, M.M. Rolf, K.M. Cammack, and W.R. Lamberson.  J. Anim. Sci. 89(E-Suppl. 2):60.
Activities

1. W-039 Representative to the National Animal Genome Research Program.

2. University of Wyoming Agricultural Experiment Station Field Day Bulletin contributor.

3. Provided reports to Wyoming livestock producers regarding Bull and Ram Tests results.

4. Western Section ASAS Program Committee member.

5. Participation in the International Consortium on Animal Selection, Genetics, and Genomics for Greenhouse Gas-associated Traits.
Impact

Current Funding

5. Improving Profitability and Sustainability of Sheep Production.  USDA-NIFA.

6. Microbial Ecology Associated with Improved Feed Efficiency.  University of Wyoming AES Program.

7. Opportunities for Education and Research Enhancements Through Partnerships with New Zealand.  USDA-NRI.

8. Residual Feed Intake – Producer Adoption and Genetic Selection Potential.  Western SARE.
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University of Alaska Fairbanks

School of Natural Resources and Agricultural Sciences

Matthew A. Cronin and collaborators; Ninh Vu, University of Alaska Fairbanks; Mike MacNeil USDA ARS Fort Keogh, Miles City, MT; Juan Medrano, Gonzalo Rincon, Alma Islas-Trejo , Department of Animal Science, University of California, Davis; Robert Baker, Texas Tech U, Lubbock.

Projects

Dr. Cronin spent a large part of 2011 as a visiting scientist at the USDA ARS Fort Keogh Livestock and Range Research Lab in Miles City, Montana working on these projects.  Funding support was provided by the Alaska Governor’s office, Department of Commerce, Community, and Economic Development, and Department of Fish and Game. 

Polar bear and Brown bear

We are studying the phylogenetics of polar bears and brown (= grizzly) bears because polar bears have been designated as an endangered species under the Endangered Species Act (ESA).  The research includes assessment of microsatellite allele frequencies and genetic distances (with MacNeil at Fort Keogh), AFLP’s (with Robert Baker, Texas Tech U), nuclear gene sequencing (with Ninh Vu, U of Alaska), genome sequence and assembly and SNP development (with Juan Medrano at U C Davis).  The bear genome was sequenced at U C Davis and presented at the 2012 PAG conference.  A panel of 180 SNP was developed and 384 bears genotyped.  These data are being analyzed at present.  Data will be used to assess the extent of genetic divergence and time of speciation between the bear species.  This will be integrated with paleontology and paleo-climate data on sea ice conditions over the last several hundred thousand years to assess the conditions experienced during polar bears’ history as a species.  Models predicting polar bear extinction will be assessed in collaboration with the USDA National Wildlife Research Center in Colorado.  
Wolf species subspecies in southeast Alaska 

A proposed ESA listing of the wolf subspecies in southeast AK is being assessed.  The subspecies status is not certain.  Genetic analysis is underway to compare wolves from southeast Alaska and other areas across North America.  This includes genotypes for 170,000 canine SNP, 48,000 of which have been previously genotyped in wolves worldwide.  

Wood bison and Plains bison subspecies:

Two subspecies of bison are recognized, plains bison and wood bison.  However, their subspecies status is questionable based on molecular genetic data and herd history that includes mixing of the subspecies.  We generated data for 33 microsatellite loci at USDA-ARS Fort Keogh for comparison of genetic distances of the subspecies relative to those among cattle breeds.  Assessment of the extent of cattle gene introgression in bison is underway with Texas A&M.  The subspecies are not supported by genetic and other data.  Additional analyses are underway and a paper is being written.  

Wildlife genetics 

Research is underway with several endangered species issues including the bear, wolf, and bison projects described above.  Other species under consideration include assessment of marine mammal (sea lion, sea otter, seal, and whales), flying squirrels, and sage grouse population genetics.
Livestock-Cattle
There is interest in USDA ARS to obtain germ plasm from the feral cattle on Chirikof Island, Alaska.  We are continuing comparison with other cattle breeds and assessment of the herd’s genetic origin from Russian and U.S. sources.  
Livestock-Reindeer 
We are planning application of SNP genotyping of domestic reindeer and wild caribou to aid in herd management.

Recent publications

Cronin, M.A. and M.D. MacNeil.  Submitted*.  Genetic relationships of extant North American brown bears (Ursus arctos) and polar bears (U. maritimus). Journal of Heredity.  
Cronin, M.A., M.D. MacNeil, N. Vu, and L. J. Alexander.  In Preparation.  Genetic relationships of bison subspecies and cattle breeds. For Journal of Animal Science.  

Brannon, E.L., K. Collins, M.A. Cronin, L.L. Moulton, A.W. Maki, and  K.R. Parker. 2012 Review of the Exxon Valdez oil spill effects on pink salmon in Prince William Sound, Alaska.  Reviews in Fisheries Science 12:20-60.  

Brannon, E.L., M.A. Cronin, A.W. Maki, and K.R. Parker. In Press.  Oiling effects on pink salmon.  Chapter 11 in: Oil in the Environment: Lessons of the Exxon Valdez Oil Spill.  John A. Weins, editor.  Cambridge University Press.
Cronin, M.A. and L.D. Mech. 2009.  Problems with the claim of ecotype and taxon status of the wolf in the Great Lakes region. Molecular Ecology 18:4991-4993. 

Cronin, M.A., S.C. Amstrup, S. Talbot, K. Sage, and K.S. Amstrup.  2009.  Genetic variation, relatedness, and effective population size of polar bears (Ursus maritimus) in the Beaufort Sea, Alaska.  The Journal of Heredity 100:681-690. 

Cronin, M.A., L.A  Renecker, and J.C. Patton.  2009.  Genetic variation in domestic and wild elk (Cervus elaphus).  Journal of Animal Science 87:829-834.

Cronin, M. A.  2007.  Limitations of molecular genetics in conservation.  Nature Vol. 447 no 7145:638.

Cronin, M. A. 2007.  The Preble’s meadow jumping mouse: subjective subspecies, advocacy and management.  Animal Conservation 10:159-161.  

MacNeil, M.D., M.A. Cronin, H.D. Blackburn, C.M. Richards, D. R. Lockwood, and L. J. Alexander.  2007.  Genetic Relationships between feral cattle from Chirikof Island, Alaska and other breeds.  Animal Genetics 38:193-197.

Cronin, M. A., M. D. MacNeil, and J. C. Patton.  2006.  Mitochondrial DNA and microsatellite DNA variation in domestic reindeer and relationships with wild caribou.  Journal of Heredity 97:525-530.  

*Revision in review Journal of Heredity

Genetic relationships of extant brown bears (Ursus arctos) and polar bears (U. maritimus)

Matthew A. Cronin, University of Alaska, School of Natural Resources and Agricultural Sciences, Palmer Research Center, 1509 South Trunk Road, Palmer, Alaska 99645

Michael D. MacNeil, USDA Agricultural Research Service, Fort Keogh Livestock and Range Research Laboratory, Miles City, MT 59301

Abstract

Polar bears (Ursus maritimus) and brown bears (U. arctos) are closely related species for which extensive mitochondrial, and limited nuclear, genetic comparisons have been made.  We used previously-published genotype data for 8 microsatellite DNA loci from 930 brown bears in 19 populations and 473 polar bears in 16 populations to compare the nuclear genetic relationships of extant populations of the species.  Genetic distances (Nei standard distance = 1.157), the proportion of private alleles (52% of alleles are not shared by the species), and Baysian cluster analysis differentiate the species and are consistent with the recognition of extant polar bears and brown bears as different species.

WERA1 2012

Holly Neibergs

Washington State University

Accomplishments

4. Serve as the repository for the collection, DNA extraction and storage of 2033 Holstein calf samples (cases/controls) from California and 795 Holstein heifer calf samples from New Mexico as part of the BRD consortium. All of these samples have diagnostic testing for Histophilus somni, Pasturella multicoda, Mannheimia haemolytica, Mycoplasm spp, Arcanobacterium pyrogenes, bovine corona virus, bovine respiratory synctial virus, bovine viral diarrhea virus, and interstitial bovine respiratory virus completed. 

5. High density genotyping and GWAS of 2000 Holstein calves from California has been done. Loci identified as associated with BRD; confirmation of previous results.

6. SNPs at conserved regions at the locus associated with tissue infection of Johne’s disease investigated. Two functional mutations identified. 

Short-term outcomes

6. Increased knowledge on causal mutation for Mycobacterium avium paratuberculosis tissue infection. 

a. Collection of 500 additional tissue samples from cull dairy cows in California and Idaho for verification of initial association and causal mutation results.

b. EMSA differences in transcription binding sites; identification of proteins binding to these sites is ongoing.

c. MicroRNA site investigation is negative.

7. Preliminary study identified loci associated with fertility.

Outputs

a. Peer-reviewed publications:

1. Minozzi, G., J.L. Williams, A. Stella, F.S.M. Luini, M. Settles, J.F. Taylor, R.H. Whitlock, R. Zanella, H.L. Neibergs. Meta-analysis of two genome wide association studies of bovine paratuberculosis. PlosOne. 2012;7(3):e32578. Epub 2012 Mar 2. 

2. Garrick, D., L. Baumgard, H. Neibergs. 2012. Genomic analysis of data from physiological studies. Journal of Dairy Science. 95: 499-507.
3. Zanella, R., E.G. Casas, G.D. Snowder, H.L. Neibergs. 2011. Fine mapping of loci on BTA2 and BTA26 associated with bovine viral diarrhea persistent infection and linked with bovine respiratory disease in cattle. Frontiers in Livestock Genomics. 2:82. doi: 10.3389/fgene.2011.00082 
4. Neibergs, H.L., K.A. Johnson. 2011. Invited manuscript: Nutrition and the genome. Journal of Animal Science. 10.2527/jas.2011-4582 

5. Zanella, R., R.H Whitlock, H.L. Neibergs. Short communication: Fine mapping of genetic regions associated with Mycobacterium avium subspecies paratuberculosis tissue infection and tolerance to Johne’s disease. 2011. Journal of Dairy Science 94:4230-4236. 

6. Neibergs, H.L., R. Zanella, E. Casas, G.D. Snowder, J. Wenz, J.S. Neibergs, D. Moore. Loci on BTA2 and BTA26 are linked with bovine respiratory disease and associated with persistent infection of bovine viral diarrhea virus. 2011. Journal of Animal Science 89:907-915. 

b. Non peer-reviewed publications:

1. Neibergs, H.L. 2011. Invited Review: Feeding the world through improved animal health and genetic selection. Proceedings American Association of Bovine Practitioners. Pgs 1-7. 

c. Abstracts

1. Bovine Respiratory Disease Consortium, H.L. Neibergs presenting. 2012. Late breaking abstract: Identification of loci associated with bovine respiratory disease in Holstein Cattle. Joint American Dairy Science Association-American Society of Animal Science Annual Meeting, Phoenix, Arizona.

2. Thomas, M.G., G. R. Hagevort, T. T. Ross, R. M. Enns, H. Van Campen, A. L. Van Eenennaam, H. L. Neibergs, C. Chase, S. V. Dindot, N. D. Cohen, J. E. Womack. 2012. Integrated program for reducing bovine respiratory disease complex (BRDC) in beef and dairy cattle, coordinated agricultural project (CAP): overview of teaching program. Joint American Dairy Science Association-American Society of Animal Science Annual Meeting, Phoenix, Arizona.

3. Davis, J. H., P.C. Blanchard, B.M. Crossley, S.S. Aly, P.V. Rossitto, H.L. Neibergs, A.L. Van Eenennaam, T.W. Lehenbauer. 2011. Prevalence of viral and bacterial pathogens in nasopharyngeal and pharyngeal recess regions of Holstein calves with and without signs of clinical bovine respiratory disease. Fifth Bovine Viral Diarrhea Virus Symposium, San Diego, California 

4. Taylor, J.F., J.E. Beever, S.C. Fahrenkrug, D.B. Faulkner, H.C. Freetly, D.J. Garrick, K.A. Johnson, S.L. Hansen, M.S. Kerley, D.D. Loy, H.L. Neibergs, E.J. Pollak, D. Pomp, C.M. Seabury, R.D. Schnabel, D.W. Shike, T.S. Sonstegard, M.L. Spangler, J.R. Tait, R.L. Weaber. 2011. US Consortium for the genetic improvement of feed efficiency in beef cattle. French National Institute for Agricultural Research (INRA) Genomic Workshop, Clermont-Ferrand, France. 

5. Neibergs, H.L., K. A. Johnson. 2011. Nutrition and the genome. Joint American Dairy Science Association-American Society of Animal Science Annual Meeting, New Orleans, Louisiana. 

6. Neibergs, H.L. 2011. Feeding the world through improved animal health and genetic selection. American Association of Bovine Practitioners Annual Meeting, Saint Louis, Missouri. 

7. Minozzi, G., H.L. Neibergs, F. Strozzi, M. Settles, J.F. Taylor, R.H. Whitlock, J.L. Williams. 2011. Meta-analysis of two whole genome association studies of bovine paratuberculosis. Plant & Animal Genome XVIII, San Diego, California. 
8. Wilson, K., R. Zanella, C. Ventura, H. Lind Johansen, T. Framstad, A. Janczak, A. J. Zanella, H. L. Neibergs. 2011. Identification of Chromosomal Regions Associated with Tail Biting in Pigs. Plant & Animal Genome XVIII, San Diego, California. 
9. Zanella, R.,  E. Casas, G. D. Snowder, J. Wenz, J. S. Neibergs, D. Moore,  H.L. Neibergs. 2011. BTA2 and BTA26 are linked with bovine respiratory disease and associated with persistent infection of bovine viral diarrhea virus. Plant & Animal Genome XVIII, San Diego, California. 
d. Submitted/In preparation:

Two manuscripts are in review and two are in preparation.
Activities
1. Cattle/sheep workshop organizer and chair for 2012 Plant and Animal Genome meeting
2. Presentations for Beef 300 to cattle producers

3. Experiential labs for middle school science class

4. Chair animal health session at 2012 American Society Animal Science meeting

5. Chair 2012 Western Section ASAS graduate student research competition
Milestones
1. Completed collection of biological samples, phenotypes and genotypes for California BRD population.

Impact

Funding:

a. Current Federal Funding
National Program for Genetic Improvement of Feed Efficiency in Beef Cattle. Agriculture and Food Research Initiative. US Department of Agriculture. P.I. J.F. Taylor and Co-PIs:  H.L. Neibergs, C. Seabury, D. Faulkner, D. Loy, D. Pomp, D. Shike, D. Garrick, H. Freetly, J. Pollak, J. Beever, M.S. Kerley, K. A. Johnson, M. Spangler, R. Tair, R. D. Schnabel, S. C. Fahrenkrug, S. Hansen, T. Sonstegard, R. Weaber (4/11-3/16) 

Integrated Program for Reducing Bovine Respiratory Disease Complex in Beef and Dairy Cattle. Agriculture and Food Research Initiative. US Department of Agriculture. P.I.: J.E. Womack and Co-PIs: H.L. Neibergs, J.F. Taylor, C. Seabury, S. Dindot, N.D. Cohen, A. Dabney, A. Van Eenennaam, C. Van Tassell, L. Gershwin, L Falconer, L. Skow, J.S. Neibergs, M. Enns, M. Thomas, R. Hagevoort, S. Aly, T. Lehenbauer, T. Ross (4/11-3/16) 
Systems Biology Approach to Understanding Endometrial Receptivity and Pregnancy Loss. National Institutes of Health. P.I.: T.E. Spencer and Co-PIs: H.L. Neibergs, T. Geary. (7/12-6/17) 
b. Other Current Funding

Identification of Cattle Infected with and Susceptible to Mycobacterium avium subsp. paratuberculosis (Map) through Mucosa Associated Lymphoid Tissues. Anonymous donor. PI: H.L. Neibergs, Co-PI: A. Allen (1/12-1/13) 

c. Pending

PREPARE: Mitigation and Resilience in the Face of Climate Variability. Agriculture and Food Research Initiative. US Department of Agriculture. PI: K.A. Johnson and Co-PIs: H.L. Neibergs, D. Meyer, J. Bowman, R. Endicott, P. Hatfield, J. Paterson, C. Marlow, A. Ganguli, C. Mueller, T. Delcurto, D. Bohnert, R. Cooke, G. Carstens, H. Johnson Rossow, N. Silva-del-Rio, C. Hunt, K. Launchbaugh, L. Vierling, J. Taylor, E. Salathe, J. Adam, M. Brady, S. Brown, J. Harrison, B. Lamb, T. Norton, D. Shinew, P. Tozer. (1/13-12/17). 

Improving Fertility of Dairy Cattle using Translational Genomics. Agriculture and Food Research Initiative. US Department of Agriculture. PI: T.E. Spencer and Co-PIs:  H.L. Neibergs, J.B. Cole, J.C. Dalton, A. J. De Vries, P.J. Hansen, D.A. Moore. (1/13-12/17).
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CURRENT BEEF CATTLE PROJECTS
Evaluation of composite and/or purebred cow productivity and profitability under stressful environmental conditions and subsequent progeny performance in the feedlot.  D.W. Schafer and J.A. Marchello.

The V Bar V Ranch is currently evaluating various beef composites and/or purebreds for potential use in the arid Southwest.  Data are being collected on the cattle from conception to consumption.  Using Hereford cows, both registered and commercial, as our control population, other purebreds and/or composites are being introduced into the herd for evaluation not only on the ranch but also progeny performance in the feedlot and carcass.  Currently, we have two composite groups that we are evaluating and one purebred breed that we are introducing for evaluation.  The first composite is from the Bar T Bar Ranch in Winslow, AZ, comprising 25% Hereford, 25% Red &/or Black Angus, 25% Gelbvieh, 25% Barzona or Senepol. The second composite is the CGC Composite from the USDA Fort Keogh Research Laboratory in Miles City, MT.  The CGC breed composition is 50% Red Angus, 25% Tarentaise, 25% Charolais.  Half-blood Waguli (Wagyu-Tuli cross) females are currently being introduced into the herd for evaluation.  The experimental design is to introduce a minimum of 150 single source animals into the herd over a three-year period to reduce year effects.  The evaluation of each composite/purebred continues until less than 50 head remain in the herd at which time another composite/purebred is introduced.  Each of the groups will be evaluated against constant control of Hereford cows which also provides ties to the national Hereford database.  Additionally, through the donation of semen and cattle as well as the purchase of some cattle, the Hereford breed at the V Bar V is genetically tied to San Carlos Apache Tribe’s R-100 Ranch, the Colorado State University-San Juan Basin Research Center and the USDA Fort Keogh Livestock Research Laboratory allowing for direct comparison of the genotypes from these locations in a single environment.

Remote monitoring of individual animal mineral supplement intake by range cattle.  T Dal Molin*1, D Tolleson1, J Sprinkle1, M Sprinkle2, D Schafer1, B McMurray3; University of Arizona, Tucson, AZ, USA1, Intel Corporation, Hillsboro, OR, USA2, Cargill Animal Nutrition, Elk River, MN, USA3.

Individual animal intake and behavior associated with mineral supplementation of cattle on rangelands is largely undocumented. Our objective was to develop instrumentation to remotely obtain such information. We designed and constructed a solar powered high precision load cell and continuous (every 0.25 sec) data acquisition system, configured to a standard range mineral feeder. The system was field tested in November 2010 and October 2011 at the V Bar V Ranch in central Arizona. Load cell precision varied with temperature and wind. Wind speed (kph) ranged

from 0 to 23 and averaged 14 ± 0.3 in 2010. Corresponding values were 0 to 32 and 11 ± 0.4 respectively, in 2011.  Temperature (C) ranged from -7 to 4 and averaged -2 ± 0.9 in 2010. Corresponding values were -1 to 11 and 2 ±1.1 respectively, in 2011. In pre-dawn hours when ambient conditions were relatively consistent, baseline variation of the load cells was ± 2 g. This value increased to ± 17 g during mid-day. Individual cow identification was accomplished via time-stamped, motion activated digital photography. Feeding bouts were classified by predetermined acute weight change thresholds and matched to a cow by visual inspection of images. Duration of

feeding bouts (min) ranged from 1 to 25 and averaged 6 ± 0.8 in 2010, and 1 to 21 and 4 ± 0.4 respectively, in 2011 (P > 0.1). Mineral intake (g/feeding bout) ranged from 1 to 679 and averaged 121± 21.7 in 2010, and 2 to 1598 and 229 ± 26.2 respectively, in 2011 (P < 0.05). Measured total daily intake (g/cow) ranged from 1 to 1008 and averaged 190 ± 26.0 in 2010, and 2 to 1009 and 218 ± 48.6 respectively, in 2011 (P < 0.05). Intake rate (g/min) ranged from 0 to 151 and averaged 45 ± 4.8 in 2010, and 1 to 349 and 82 ± 7.3 respectively, in 2011 (P < 0.05). Correlation of the classification protocol was tested between two independent observers. For discrete (n = 5)

bouts, r2 = 0.95, SE = 5.3 (P < 0.05), and for multiple animal (n = 7) bouts, r2 = 0.75, SE = 18.0 (P < 0.05). This system, as tested, is capable of providing individual animal intake of mineral supplement under rangeland management conditions.

Reproductive performance of beef heifers supplemented with StrataG or EnergII compared to heifers fed an isocaloric diet with no bypass fat source.  Dr. Nathan M. Long and Dr. David W. Schafer.

Introduction

Many producers struggle with getting heifers developed and bred.  Recent research has been focused on management practices that may influence and improve reproductive efficiency in yearling heifers. Genetics and nutrition have the greatest effects on age at puberty in beef heifers. Wiltbank et al. (1966) demonstrated that a high level of nutrition decreased the age at onset of puberty. Gasser et al. (2006) reported that increasing dietary energy intake in early-weaned heifers through the feeding of a high-concentrate diet decreased age at puberty regardless of the diet fed.  Conception occurring earlier during the first breeding season for a heifer results in positive effects on reproductive performance of that cow for the rest of her lifetime (Lesmeister et al., 1973). 
The use of dietary fats in beef heifers have been thoroughly reviewed by Hess et al (2008) and indicated that feeding fat to heifers resulted in increased pregnancy rates, but it raised concerns of differences in response between well developed and underdeveloped heifers.  It also indicated that feeding before the breeding season is probably the most effective time to supplement fat to heifers. 
Rumen-protected fat has been utilized to meet or exceed energy needs of cattle while minimizing dry matter intake (DMI) reductions and decreased organic matter (OM) digestion associated with fat supplementation (Spicer et al., 1993; Moallem et al., 1997; Filley et al., 2000).  Feeding heifers a rumen protected fat source for 60 days before the start of the breeding season resulted in increased pregnancy rates compared to heifers fed only the carrier (Long et al., 2007). Recent research has shifted to feeding fat for a shorter time before breeding and extending this supplementation for a period post insemination. 
Heifers fed oilseeds (soybeans or flaxseed based pellets) 9 days before timed artificial insemination (AI) through 18 days post AI resulted in no difference in conception rate to AI (Scholljegerded et al., 2011). Using rumen protected fat sources in lactating postpartum beef cows resulted in no difference in reproduction when supplemented from 10 days before to 30 days post timed AI.  There appears to be no research utilizing rumen protected fats that are saturated or unsaturated fed before and after AI. 
The period of supplementation before AI should allow the difference in plasma lipids to develop and influence the ovary and possibly the uterus. The post AI supplementation should allow for fatty acids to possibly effect pregnancy loss. In dairy cattle, feeding flaxseed results in improved embryo quality (Thangavelu et al 2007), decreased pregnancy loss (Ambrose et al., 2006) and increased conception rate (Petit et al., 2002, Ambrose et al., 2007).  These observations suggest that feeding a rumen-protected fat source prior to and after AI could affect beef heifer conception or recognition of pregnancy with possible different effects of either saturated or unsaturated fatty acid source.
Experimental Design

To evaluate the effects of adding fat to the diet, 120 head of the University of Arizona V Bar V Ranch heifers were blocked by age, breed, weight, and body condition score into one of three groups resulting in 40 heifers per treatment groups. All heifers were pen fed alfalfa hay to gain 2.5 kg per week at 0800 each day.  Heifers were individually fed a supplement that is isocaloric and contains the only the carrier (90 % beet pulp and  10 % molasses ~1.0 kg as fed) or either 0.5 kg of the carrier with 200mg of StratG or EnerGII fed 5 days a week at 1700 hours. 
Heifers received the supplement for 3 weeks prior to having an EAZI-BREED CIDR inserted for 7 days.  Blood samples were collected every 4 days for 12 days before the CIDR insertion and progesterone concentrations were evaluated to determine the percent of heifers in each group that were cycling at start of the synchronization. 
Heifers were detected for estrus every 12 hours after the PGF2α injection when the CIDR was removed and then artificially inseminated 12 after estrus was detected. Estrus detection will be aided with the use of Estrotect heat detection patches (Rockway Inc., Spring Valley, Wisconsin).
Heifers remained on the treatment supplementation regime for 21 days after insemination.  A blood sample was collected at the end of the supplementation period. 
Pregnancy will be detected at 30 days post AI via transrectal ultrasonography to determine AI conception rate. Heifers will be exposed to a bull for cleanup starting at 5 days post insemination.  At 60 days after the bulls are removed pregnancy will be determined via rectal palpation. Serum samples (10 randomly chosen per treatment per time) from before CIDR insertion and at the end of the supplementation will be analyzed for plasma lipid profile via gas chromatography. Therefore we will be able to determine estrus activity rates, conception rates to initial AI, and also timing of mating with bull if initial AI was unsuccessful, along with overall pregnancy rates. 
Detection of pregnancy in Arizona range cattle using near infrared spectroscopy of feces.

D. R. Tolleson*, D. W. Schafer; University of Arizona, V Bar V Ranch, Rimrock, Arizona, USA.

Near infrared spectroscopy (NIRS) of feces has been used to determine pregnancy in cattle but has not been researched in the southwestern US. A single herd of ~ 375 mature Bos taurus beef cows was used in a study designed to evaluate the ability of fecal NIRS to determine pregnancy under commercial-scale rangeland conditions in central Arizona. All cows were synchronized using the 5 day CO-Synch+CIDR protocol in mid-June of 2011. Cows were then turned out with bulls (1:25 ratio) for 75 days. Fresh fecal samples (~100g) from individually identified cows were collected off the ground in the pasture on the day of AI, 2 weeks later, and ~ monthly thereafter until mid-October. Samples were frozen and later analyzed by NIRS. Pregnancy was determined by rectal palpation in

mid-September and used to estimate day of pregnancy for each cow on the date feces were collected. Fecal spectra (1100 to 2500nm) were paired with the corresponding pregnancy values to create a discriminant calibration data set (n = 78). Previous research has identified 30 days of gestation as the minimum threshold for detection of pregnancy via fecal NIRS. Validation was accomplished with ~25% of the samples randomly selected and removed from calibration (n = 17). Successful identification of cows greater than 30 days gestation was 4/5 (80%) and for cows not-pregnant, or pregnant less than 30 days was 8/12 (67%). Discrimination was also attempted for arbitrary

groupings (A versus B) of the calibration set. This exercise yielded a validation success rate of 1/5 (20%) for group A and 7/12 (58%) for group B, respectively. The proportion of successful individual identifications for the biological (71%) versus arbitrary (47%) group validation was numerically greater (X2 = 1.94, P = 0.16). A comparison between the observed and fecal NIRS predicted percent of the herd pregnant in late June, mid-July, mid-August, and mid-September was 0 versus 2, 34 versus 16, 63 versus 50, and 72 versus 79, respectively (r2 = 0.88, P = 0.06). Herd pregnancy status of range beef cows was accurately predicted enough to inform forward planning for reproductive management.
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IMPACTS/OUTCOMES
Provide producers with information on beef cattle performance from conception to consumption of selected purebreds and/or composites.  Provide educational materials and conduct workshops for students, ranchers and the general public.
