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Northeast Pasture Consortium
Linking Graziers, Researchers, Extension, and Technicians
http://www.grazingguide.net

2019 Northeast Pasture Consortium Conference Technical Sessions Descriptions
Session 1 – How to Transition a Dairy Farm from Confinement Feeding to Pasture
The economics of switching from confinement feeding year-round to pasturing lactating dairy cows for as long as weather permits is explored by Dale Johnson.  He will also present some financial tools helpful to assess the financial condition of farms during low milk prices.  AFGC CEU = 0.5 unit.  Economics of forage and grassland management.
A farmer panel of Eric Ziehm and Doug Martin will lay out how they made the transition from total confinement to pasture by creating pastures for the first time or incorporating more pas-ture into their landuse plans for their farms.  Preparing the herd to adapt to grazing.  Their thoughts on whether or not to supplement pasture with a partial total mixed ration or feed grains.  Going organic at the same time or later after they learned how to stock their cows on pasture and stay profitable.  The costs, layout planning, and labor involved in building fences, laneways, and providing drinking water to livestock to get their grazing system in place.  AFGC CEU = 0.5  Animal management.  AFGC CEU = 0.5 Conservation planning on grass-lands or grazing lands.  Total AFGC CEUs = 1.5
Session 2 –  Promoting Clover Growth in Pastures:  Why? – New & Old reasons, and How?
Clover is an ideal companion crop with grasses in pastures since it can provide an essential nutrient, nitrogen, to the grass crop.  It also is more digestible than grasses.  Red clover, in particular, has a natural chemical in it that counteracts the effect endophyte infected tall fes-cue has on livestock.  An ARS researcher has isolated what this chemical is and will share with us his findings.  Biggest problem farmers have had with clovers is that it is hard to main-tain a stable amount of them in pastures within season or from year to year.  Two forage agronomists, one from King’s AgriSeed and one from West Virginia University, will give some advice on how to maintain an abundant stand of clover in pastures.  AFGC CEU = 1.5  Vegetative Management.
Session 3 – Meat Marketing Strategies with Small Meat Processors
Mike Smucker, President of Smucker’s Meats, LLC will give our members insight into how small meat processors can work with farmers who want to have their livestock prepared for sale as meat cuts for local markets.  It takes planning and coordination between farmer and processor to get livestock scheduled for slaughter and processing.  Once that is done, the farmer must be able to move the product through vigorous attempts to sell the meat so as not to tie up freezer space at the processing plant or have properly-sized freezer space at the farm.  This session is geared towards farmers trying to capitalize on grass-fed and -finished livestock meat sales as there is a growing demand for “natural” beef and lamb.  They are hop-ing for a better profit margin by selling a value-added meat products rather than selling live-stock on the hoof. AFGC CEU = 0.5  Economics of forage and grassland management.
Poster Session
Poster papers will be presented by the authors in this 30-minute session.  There will be a range of topics covered on research, education, and case studies of grassland and grazing management. Four poster papers are on forage and pasture management.  Three are on livestock management.  There will be 2 to 3 papers dealing with educational and technical as-sistance programs.  AFGC CEU = 0.5 Conservation planning on grasslands or grazing lands 
Session 4 – Dairy Issues: Grass-Only Milk, A1 versus A2 beta-casein milk, and Milk Fatty Acid Testing to Adjust Dairy Rations
Consumer demand for 100% grass-fed dairy products is growing, and dairy farmers are being offered premiums for milk produced without grain.  The pay price is $5 per hundred pounds over the usual organic pay price, which is attractive to dairy farmers, however the transition away from grain can create unique problems and risks for the farm and the animals.  The SARE project created the Grass-fed Monitor (GFM) to collect monthly data from 20 grass-fed dairies for the past two years to create benchmarks for the dairy farmers as well as for others who are interested in the market.  Fay Benson will present the results of the GFM and share other interesting findings from this project. 

Peggy Tomasula will present information on a1 versus a2 beta-casein milk.  A2 is being tout-ed by its bottlers as a milk that is more easily digested by humans.  Sales of this milk got started in New Zealand and Australia.  The US now has milk processors selling this a2 milk.  It requires selecting and breeding cows that only produce a2 beta-casein milk.  Holsteins pro-duce mainly a1 milk.  The so-called colored breeds such as Jerseys, Guernseys, and Brown Swiss are more likely to produce a2 milk but it varies from individual to individual.  Thus, in the US if a2 milk was to really catch on, wholesale revamping of dairy herds would have to take place that produce purely a2 milk.  Human breast milk is a2.  However, a1 is better for cheese-making.
Kevin Harvatine will cover the milk fatty acid testing of farm herd milk to adjust dairy rations.  A farmer member of the Consortium is sending in milk samples from his herd to determine the levels of omega-3 and omega-6 to see what the ratio between the two is throughout the grazing season.  A ratio of omega-6:omega-3 that is 4.0 or below is considered best for a consumer’s cardiovascular health.  This farmer’s herd average hovers around 1.0.  His con-cern is that the milk test is expensive and is wondering if there are any new techniques that would be less expensive to do on a regular basis.  He likes to know if his grass-only milk is consistently maintaining a low 6:3 ratio.  AFGC CEUs = 1.5  Animal Management.
Evening Session - Producer Showcase
Two Pennsylvania pasture-based farmers will describe their management of their livestock on pastures to produce milk or meat.  Glen Cauffman will talk about his Angora goats being on pasture and the value-added products that can be made from their mohair.  Glen had a brush problem on his farm that could be best cured by having hungry goats prune them.  Doug Martin will talk about his dairy farm, Pleasant Valley Jerseys, that is near Chambersburg, PA.  AFGC CEUs = 1.5  Animal Management.
Session 5 – Managing Pastures before, during, and after Weather Extremes
Joshua Faulkner will lead this session on managing pastures to anticipate drought, heavy rain and flooding, and extreme heat or cold to protect the forage resource while adequately feed-ing the livestock being pastured.  A farmer panel of Matt Bomgardner and Duane Hertzler that have been pasturing their cows will give their experiences dealing with wildly variable ex-tremes in weather over the years through planning ahead to lend flexibility to their grazing system by adjusting livestock numbers or bringing more pasture into the system or having conserved forage on hand to use.  AFGC CEUs = 1.5  Conservation planning on grasslands or grazing lands
Forage Management

Accurately Measuring Available Pasture Forage Mass using Ruler or Plate Meter Pasture Height

Ed Rayburn, Forage & Pasture Specialist, West Virginia University, Morgantown, WV

Measuring available pasture forage mass is tedious and time consuming when taking clipped forage samples. However, measuring pasture height with a ruler or falling plate meter is relatively simple. The key when using pasture height is having the proper cali-bration between height and forage mass for both pre- and post-grazing events. Having conducted plate meter calibrations across numerous pastures across the Northeast we have found a continuum of plate meter calibrations that provide estimates of available pasture mass within 10-percent. First pre-grazing pasture height is measured. Then a goal post-grazing pasture height is identified. The pre-grazing and post-grazing pasture forage mass are found in the calibration chart. Forage Mass available for grazing is found by subtracting the post-grazing forage mass from the pre-grazing forage mass. When used within the normally recommended pre- and post-grazing forage heights this estimate is usually within 10 percent of the mean across pastures differing in basal tiller density.
Forage Brassicas: Extending the Grazing Season with an Alternative Forage

E. Billman, S.L. Dillard, and K. Soder, Pasture Management & Watershed Management Research Unit, University Park, PA
Fluctuations in perennial cool-season forage growth patterns can results in the inability to meet nutrient needs of grazing livestock during certain seasons of the year. This necess-itates either a.) large stores of hay or balage to last upwards of four to five months, or b.) stockpiling of forage into winter months, in which case quality and nutritive value can be low. Forage brassicas offer a potential alternative to these issues. They accumulate bio-mass rapidly, have high leaf to stem ratios, will continue to grow until temperatures remain below freezing for several days, and also maintain their quality for far longer than peren-nial grasses and legumes. The objective of this project was to evaluate performance of different annual forage brassica species, compared to traditional winter annual options, in northeastern forage production systems. Three brassica species, ‘Barisca’ rapeseed (RAP; Brassica napus L.), ‘Inspiration’ canola (CAN; B. napus L.), and ‘Appin’ turnip (TUR; B. rapa L.) were compared against ‘KB Supreme’ annual ryegrass (Lolium multi-florum Lam.) for dry matter yield and forage quality over two autumn production seasons. Plots were 18 x 30 ft. and were seeded with a no-till drill (Wintersteiger AG, Austria) in August of 2015 and 2016 with all brassicas seeded at 5 lbs. ac-1, and annual ryegrass at 20 lbs. ac-1. Results indicated that harvest date had no significant impact on yield, and that mean yield of all brassicas (653-767 lbs. ac-1) were significantly greater (P < 0.001) than annual ryegrass (307 lbs. ac-1) over the two-year test period. This indicates that bras-sicas potentially haver greater forage yield under environmental stress conditions that hinder annual ryegrass growth, such as warm temperatures in late summer, or colder temperatures in late fall. This also indicates that regrowth potential of brassicas is far greater than annual ryegrass. Fiber fractions affecting intake (neutral detergent fiber, NDF) were also significantly less (P < 0.001) in brassica species (15-20%) than in annual ryegrass (35%), potentially allowing for increased dry matter intake when consuming diets containing brassicas. These results indicate that forage brassicas can serve as viable alternative forages for producers who desire high yielding, rapidly growing crops that meet high animal productivity standards.
Let it snow! Snow Cover Reduces Freezing Mortality in Perennial Ryegrass

Jeff Gonet, Agricultural Science Research Technician and Sarah Goslee, Ecologist, USDA-ARS Pasture Systems & Watershed Management Research Unit, University Park, PA

Perennial ryegrass is a productive and palatable forage species, but its use in the north-eastern United States is limited by its winter hardiness. New cultivars are more freeze-tolerant, but temperatures in much of the Northeast still regularly fall below the level that even the hardiest cultivars can survive. We used both growth chamber tests of freeze tolerance and small plot field studies of perennial ryegrass winter survival to understand current limitations on this important forage species. In the field, perennial ryegrass can survive low temperatures that were shown to kill it in the growth chamber, but only if there is enough snow cover to provide insulation. Climate change predictions show warmer winter temperatures, but still regularly cold enough to kill exposed perennial ryegrass. Reduced snowfall and fluctuating temperatures can further reduce survival in cold years, even as the average temperature becomes more favorable for perennial ryegrass.

Yield and Forage Nutritive Value of Reduced Lignin and Reference Alfalfa Varieties Subject to Diverse Cutting Treatments

A.M. Grev1, M.S. Wells2, D.A. Samac3, K.L. Martinson1, and C.C. Sheaffer2
1Department of Animal Science, University of Minnesota; 2Department of Agronomy and Plant Genetics, University of Minnesota; 3USDA-ARS Plant Science Research Unit
Reduced lignin alfalfa varieties have potential to improve the digestibility and utilization of alfalfa by livestock animals and to provide increased management flexibility for producers.  The objectives were to compare the yield and forage nutritive value of reduced lignin and reference alfalfa varieties when subject to diverse cutting treatments.  In 2015, alfalfa was seeded in a randomized complete block with a split-plot arrangement of treatments at four locations in Minnesota.  Whole plots were four cutting treatments with harvest intervals ranging from every 30- to every 45-days.  Sub-plots were four alfalfa varieties, which in-cluded ‘54R02’, ‘DKA43-22RR’, ‘WL 355.RR’, and the reduced lignin variety ‘54HVX41’.  Alfalfa was harvested throughout the seeding (2015; data not shown) and first production (2016) years.  At harvest, alfalfa plots were hand-sampled for maturity and forage nutritive value determination and then mechanically harvested to determine yield.  Cutting treat-ment by variety interactions were not significant; therefore, the main effects of cutting treatment and variety are reported.  First production year yields ranged from 14.7 to 21.9 Mg ha-1 and were generally highest under a 40-day cutting schedule.  The 30- and 35-day cutting treatments increased forage crude protein (CP; ≥ 19% DM), decreased neutral detergent fiber (NDF; ≤ 41% DM) and acid detergent lignin (ADL; ≤ 7.7% DM), and increased neutral detergent fiber digestibility (NDFD; ≥ 35% DM) compared to the 40- and 45-day cutting treatments, which contained ≤ 16% DM CP, ≥ 45% DM NDF, ≥ 8.3% DM ADL, and ≤ 28% DM NDFD.  Yields were similar for all alfalfa varieties at Rosemount and St. Paul but ‘54HVX41’ was lower yielding at Becker.  Concentrations of CP and NDF did not differ among alfalfa varieties and averaged 18 and 42% DM, respectively.  Acid deter-gent lignin concentrations were reduced (7.7% DM) and NDFD was increased (34% DM) for ‘54HVX41’ compared to all reference varieties (≥ 8.1% DM ADL; 31% DM NDFD).  Compared to reference varieties harvested under a 30-day cutting sched-ule, ‘54HVX41’ harvested under a 35-day cutting schedule showed a 21% gain in yield and a 3% reduc-tion in relative forage quality.  These results demonstrate that the reduced lignin variety ‘54HVX41’ can be harvested for improved forage quality or for higher yields while main-taining forage quality.
Livestock Management
Are our cattle causing an increase in global warming?
C. Alan Rotz, Agricultural Engineer, USDA-ARS Pasture Systems & Watershed Management Research Unit and Alex N. Hristov, Professor of Dairy Nutrition, Penn State University, University Park, PA
The short answer to this question is no, but this requires some explanation. Cattle do pro-duce a lot of methane gas, primarily through enteric fermentation in their rumen and fermentation in their manure. Methane is a powerful greenhouse gas that, along with ni-trous oxide, carbon dioxide and some other compounds in the atmosphere, create a blanket around our planet to keep us warm. Our current problem is that our blanket is thickening. Over the past decade, we have seen the media place a lot of blame on cattle for greenhouse emissions and their impact on climate. For cattle here in the U.S., this has been misleading at best. The methane that cattle produce is part of a natural carbon cycle that has been happening since the beginning of life on our planet. This methane is oxi-dized in the atmosphere through a chain of reactions. Within about 10 years of its release, over 90% of the methane is removed from the atmosphere with the carbon in the methane ultimately transformed back to carbon dioxide. This replaces the carbon dioxide that was originally drawn from the atmosphere and fixed in crops to produce feed. In contrast, when we burn fossil fuels, we are taking carbon that has been stored in the earth since pre-historic times and converting it to “new” carbon dioxide released to the atmosphere where it will be with us for 1000s of years. So, whereas cattle are part of a natural cycle with short term impact, burning of fossil fuels has a much more permanent impact. The other consideration is that cattle numbers are not increasing, so the amount of methane they produce is not increasing. Looking further back, cattle today are not contributing a substantial increase in the methane emissions from U.S. lands compared to the ruminants (primarily buffalo) on the land in pre-settlement times. The fact remains that cattle produce a lot of methane. This methane is essentially wasted energy escaping the rumen. Re-ducing this waste by increasing the efficiency of the rumen may provide a substantial ben-efit by producing more meat or milk with less feed consumed. Dietary changes and feed supplements can reduce enteric methane emissions and improve feed efficiency. So, although cattle in the U.S. are not really contributing to the increase in global warming and related climate change, they may become part of the solution by reducing the green-house gas they produce.
Milk Production of Organic Dairy Cattle is Influenced by Altering Supplemental Feed Protein Content.

A. Ayers, H. Darby, J. Colby, S. Ziegler, J. Alvez, S. Bosworth, J. Kraft, and S. L. Greenwood, University of Vermont, Burlington, VT

As demand for organic dairy products grows, it is important that the industry focuses on feeding and management strategies that can optimize milk production.  Dietary crude pro-tein (CP) profile is variable across farms, and is a factor that impacts animal health and production during the grazing season. Over- and under-feeding of protein can be identi-fied through milk urea nitrogen (MUN) content. This study evaluated the impact of altering the CP content of dietary supplements included in dairy rations on milk production and MUN profile from grazing cattle. Six Vermont organic dairy farms participated in a six-week trial during the 2018 summer grazing season (June to August).  Farms were paired by their 2017 summer MUN profile, and farms within each pair were assigned to either 1) continuation of their regular supplements (n=3, control group, CON), or 2) a 16% CP (% of DM) supplement formulated using an organic barley and roasted soybean mix (n=3, treatment group, TRT). All farms were maintained on their regular supplements during the first two weeks of the trial (baseline), and then continued on either the CON or TRT supplements, respectively, for the last four weeks of the trial (experimental period).  Dur-ing the 6-week trial, milk samples were collected at two consecutive milkings every week. Individual milk yields were recorded at each sampling, and samples were collected in bro-nopol preservative and commercially analyzed for protein, fat, and MUN content.  Data were statistically analyzed using the mixed procedure of SAS for all parameters, and effects of treatment, week, and their inter-action (treatment x week) were determined.  Milk weight, fat percent, protein percent, and MUN content were all affected by treatment x week (P<0.0001).  Across the 4-week experimental period, milk yield was higher in the TRT group versus the CON group (11.89 kg vs 9.92 kg, respectively).  Fat percent was higher in the CON group versus TRT group (4.20% vs 3.71%), as well as protein percent (3.15% vs 3.07%). MUN profile was higher in the TRT group versus the CON group (13.24 mg/dL vs 11.62 mg/dL).  These results suggest that modifying the CP content of the sup-plement was an appropriate and effective method in increasing milk yield while moderat-ing MUN levels.
Yield, Preference, and Forage Nutritive Value of Small Grains and Annual Grasses under Horse Grazing

A.M. Grev1, C.C. Sheaffer2, D.N. Catalano1, M.L. DeBoer1, and K.L. Martinson1

1Department of Animal Science, University of Minnesota; 2Department of Agronomy and Plant Genetics, University of Minnesota

In the upper-Midwest, cool-season perennial grasses are the foundation of productive horse pastures. However, there may be opportunities to utilize alternative forages such as small grains or annual grasses to extend the grazing season earlier in the spring when perennial species are not yet growing or later in the fall when perennial species are no longer productive. In addition to extending the grazing season, annual grasses can be used to provide forage in emergency grazing situations following events such as winterkill, flooding, or drought. These grasses have not yet been evaluated under horse grazing.  Therefore, the objectives of this study were to evaluate a variety of small grains and ann-ual grasses for yield, preference, and forage nutritive value under horse grazing during the spring and fall seasons.  Spring grasses were planted May 8, 2013 and April 22, 2014 and included spring oat, spring wheat, winter wheat, spring barley, and annual ryegrass.  Fall grasses were planted August 1, 2013 and August 5, 2014 and included the same five species plus winter rye, winter barley, and a forage variety spring oat.  Before grazing was initiated, forage samples were hand-harvested to determine yield and forage nutritive value.  On June 18, 2013, June 5, 2014, September 17, 2013, and September 9, 2014, horses grazed all plots for four hours at a vegetative stage.  After grazing, horse pre-ference was determined by visually assessing the percentage of available forage removal on a scale of 0 (no grazing) to 100 (100% grazed). Plots were mowed and grazing was repeated when spring forages regrew to the target maturity on July 9, 2013; June 24 and July 18, 2014; and when fall forages regrew on October 15, 2013; October 7 and Novem-ber 4, 2014. Within each season, preference and quality measurements were averaged across grazing events and yield was totaled for all grazing events.  In the spring, annual ryegrass and spring oat were among the highest yielding species (≥ 3.7 Mg kg-1), while spring wheat, spring barley, and winter wheat were among the lowest yielding species (≤ 4.0 Mg kg-1).  Winter wheat, spring wheat, and annual ryegrass were among the most preferred species with ≥ 67% removal, while spring oat was the least preferred species with ≤ 16% removal. In the fall, winter barley and spring forage oat were among the highest yielding species (≥ 3.4 Mg kg-1), while spring barley and spring wheat were among the lowest yielding species (≤ 4.2 Mg kg-1). Annual ryegrass and spring wheat were among the most preferred grasses with ≥ 50% removal, while spring oat, spring forage oat, winter barley, and winter rye were among the least preferred (≤ 32%).  Although differences in forage nutritive value were observed, all annual grasses had ≤ 58% neutral detergent fiber (NDF), ≥ 18% crude protein (CP), ≤ 17% nonstructural carbohydrates (NSC), and ≥ 2.08 Mg kg-1 of equine digestible energy (DE). Based on these results, ann-ual ryegrass is high yielding and highly preferred and appears to be a viable option for alternative or emergency pasture in the spring and fall.

Educational & Technical Assistance Programs

Professional Development Project in Weed and Forage Identification and Management
Sid Bosworth1, Deb Heleba1, Rick Kersbergen2 and Richard Brzozowski2
1University of Vermont Extension and 2University of Maine Extension
Because high quality perennial forages are critical to sustaining dairy and livestock agri-culture in New England, proper identification and management of both weed and forage species are needed. Weeds in these systems pose important management challenges for livestock farmers as they often compete for both above- and below-ground resources that may reduce forage yields, seasonal pasture distribution, and stand life.  Being able to identify weeds and understanding their biology, as well as understanding forage quality, are key in helping farmers develop effective forage management strategies. 

Survey results indicate that many New England agriculture service providers lack the proper knowledge, skills, and confidence to identify both weed and forage species, as well as developing appropriate strategies to manage them on our dairy and livestock farms.

This project provided a two-year training for beginning and mid-level professionals to enhance their knowledge and skills in weed and forage plant identification and management.  They also attended the 2016 NE Pasture Consortium meeting.

Current Grazing Research Projects at USDA-ARS ‘Pasture Lab’

Title: Advancing Grass-Fed Dairy: A Whole Systems Approach to Enhancing Productivity, Quality, and Farm Viability in the U.S.  

External Funding: (USDA-NIFA-OREI grant)

Participants: Heather Darby and Sid Bosworth (UVM); Andre Brito (UNH); Roy Desrochers (Tufts); Kathy Soder (USDA-ARS), Eric Billman (USDA-ARS Post Doc).

Objectives: 
1: Understand the economic and production metrics for grass-fed dairy systems through implementing benchmarking on farms in throughout the U.S. 

· Survey 400 grassfed dairy farms nationally

· Of those 400 farms, sub-set will be included in more intensive survey

· 15 farms will have monthly benchmarking data collection 

2: Understand nutrient cycling dynamics and the subsequent impacts on crop, soil, and animal production and health. 

· Select 5-10 benchmarked farms and calculate nutrients imported and exported on the farm. 

· Evaluate milk urea nitrogen (MUN) as an indicator of production efficiency

3: Investigate the impacts of soil and forage management on nutrient cycling, forage production, forage quality, and farm economics. 

· ID forages with high energy values

· Evaluate yield, quality and economics of soil fertility management strategies. 

4: Develop an understanding of market demands and potential for grass-fed market growth and expansion. 

· Benchmark sensory quality of grass-fed milk currently on the market (taste panels). 

· Assess sensory qualities of grass-fed milk from participating farms. 

· Develop consumer insights and quality index

5: Strengthen knowledge, skills, and networks among farmers, processors, and technical service providers (outreach). 

Progress:  Project just started Oct 1, 2018 

Title: Unraveling challenges and opportunities of kelp meal supplementation in

Northeastern organic dairies

External Funding: NE SARE

Investigators: Andre Brito (UNH); Kathy Soder (USDA-ARS), Eric Billman (USDA-ARS Post Doc).

Objectives: Engage Northeastern dairy farmers in a research and educational program focused on fine-tuning kelp meal supplementation for improving farm profitability and animal health, while assessing the concentration of iodine in organic retail milk for the first time in the US.

Progress:  Kelp feeding study completed at UNH. Commercially available organic milk samples throughout the Northeast were collected seasonally and are being analyzed for iodine concentrations. Year 1 of on-farm data collection (kelp feeding) completed, will be repeated in 2019. 

Title: Forage brassicas to mitigate methane emissions and increase economic sustainability of forage-based dairy systems
External Funding: NE SARE

Investigators: Kathy Soder (USDA-ARS), Eric Billman (USDA-ARS Post Doc).

Objectives: Evaluate brassicas as a forage alternative to decrease animal methane production and feed costs, while offering a high-quality feedstuff to support milk production for environmental and economic sustainability of the dairy industry in the northeastern U.S.

Progress: Continuous culture fermentor study showed that brassicas reduced methane production by 84% while maintaining similar nutrient digestibility compared with annual ryegrass. In forage plot studies, brassicas increased forage yield by over 400% compared with annual ryegrass during wet years and had similar forage yield during dry years. Year 1 of a dairy grazing study with brassicas at UNH was completed fall 2018. Year 2 slated for 2019. 

Title: Extending the Grazing Season with Alternative Forages in Pennsylvania

Internal Funding: LTAR (USDA-ARS Long Term Agricultural Research) 

Participants: Jessica Williamson (PSU), Kathy Soder (USDA-ARS)

Objective: Extend the forage production and grazing season through the utilization of harvested or grazed winter annuals and corn residue

· Annual forage (e.g. annual ryegrass) interseeded into corn (June)

· Annual forage grazed after corn harvested (Nov/Dec) and again in spring (if there is regrowth)

· Measurements: forage yield (corn and annual), carrying capacity, forage quality, soil compaction, subsequent crop yield. 

Progress: Year 1 data collected in 2018, Year 2 ongoing in 2019

Title: Genomic selection and crossbreeding for health in organic dairy cattle
External Funding: USDA-NIFA-OREI

Investigators: Chad Dechow (PSU), Brad Heins (Univ. of MN), Kathy Soder (USDA-ARS)

Objectives: 

1. Establish associations of mastitis and cow health with genomic evaluations for specific diseases and general fitness; determine associations of the same characteristics with breed composition in crossbreeding systems. 

2. Establish associations of respiratory disease, general health, and growth in organic dairy calves with genomic predictions of respiratory disease resistance, breed composition, and dam A2 genotype. The incidence of respiratory disease in organic dairy calves and effects of respiratory disease on future performance will be determined. 

3. Evaluate the influence of genetic merit and breed composition on pasture behavior and fly infestation and associated health outcomes.

Progress: Kathy Soder is directly involved with behavior component of Objective 3. New and improved cattle behavior recorder (aka The “Munchinator”, patent pending) has been developed and is being beta-tested. Behavior recorder will be used on crossbred herds at U of MN and Alfred State College in 2019 to evaluate breed differences in grazing behavior.  
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· Monitor grazing behavior


· Grazing, ruminating, resting time

· Bites/minute

· Number of bites/day

· GPS tracking

· Where and when cows are grazing

· Grazing patches of forages or sensitive areas (e.g., riparian areas)

· Interfaces remotely with computer or Smartphone for data download/troubleshooting

Title: Assessing the sustainability of U.S. beef

External funding: The Beef Checkoff

Investigators: C. Alan Rotz and Senorpe Asem-Hiablie (USDA-ARS), Sara Place (National Cattlemen’s Beef Association), Greg Thoma (University of Arkansas)

Objective: Quantify important environmental impacts of beef cattle production systems for each of seven regions across the U.S. and to use those regional assessments to determine national impacts of cattle production. 

Progress: Surveys and visits of farms, ranches and feedlots were conducted throughout seven regions of the country (Northeast, Southeast, Midwest, Northern Plains, Southern Plains, Northwest and Southwest) to determine common practices and characteristics of cattle production. These data along with other information sources were used to create representative production systems throughout the country, which were simulated with the Integrated Farm System Model using local soil and climate data to evaluate performance and environmental impacts of beef cattle production. The average annual greenhouse gas emission related to beef cattle production was determined to be 243 ± 26 Tg carbon dioxide equivalents (CO2e). This is approximately 3.3% of the reported total emission of the U.S.  Fossil energy use was 569 ± 53 PJ, which is less than 1% of total U.S. consumption. Fresh water use was 23.2 ± 3.5 TL, which is on the order of 5% of estimated total fresh water use for the country. Finally, reactive N loss was 1,760 ± 136 Gg N, which indicates that about 15% of the gaseous emissions of reactive N for the nation may be related to beef cattle production. These farm-gate values are being combined with sources in packing, processing, distribution, retail, consumption and waste handling to produce a full life cycle assessment of U.S. beef. Further work is ongoing to complete this full LCA, to better quantify the human edible feeds consumed in beef production, and to more fully assess opportunities for improving the sustainability of beef.

Title: Updating the Pennsylvania Forage Selection Tool

External funding: USDA-NRCS Conservation Effects Assessment Program

Investigators: Sarah Goslee (USDA-ARS) and Doug Miller (Penn State)

Objectives: Use quantitative methods to produce new abundance maps of forage species for the northeastern United States based on climate, soils, and topography.

Progress: The first series of maps have been published. We are updating the methods, adding new datasets, and planning a web-based decision support tool.

Title: Freeze Tolerance in Perennial Ryegrass

External funding: None
Investigators: Sarah Goslee (USDA-ARS)
Objectives: Measure the freeze tolerance of perennial ryegrass, an important forage species that may be limited in usefulness by cold winters.

Progress: Completed and published a study of perennial ryegrass freeze tolerance under controlled conditions. Future work will expand this study to other forage species, and to collaborate with researchers performing field trials. 

Title: Modeling Integrated Crop-Livestock Systems in the Northeastern US

External funding: USDA-NRCS Conservation Effects Assessment Program
Investigators: Sarah Goslee (USDA-ARS)
Objectives: Adapt parameters and processes of the APEX farming systems model for use in Northeastern pastures, to enable simulation of environmental effects of management practices.

Progress: Current work is to parameterize the model for cool-season perennial pastures, rather than annual crops or rangeland species. The results of this modeling work will contribute to CEAP, and complement information available from the IFSM model and on-farm studies.

Title: Climate Change Impacts on Pastures

External funding: None
Investigators: Sarah Goslee (USDA-ARS)
Objectives: Use statistical models of forage species abundances and the APEX farming systems model to improve understanding of the effects of climate change on pasture-based agriculture in the northeastern United States.

ARS Updates

· Hiring freeze has been lifted, and we are slowly back-filling open positions

· Forage Agronomist – still in the hiring queue (indefinite fill date)

· Financial Technician for location - hired

· Research Chemist for location - hired

· Biological Science Technician for Soder- hired

· Animal Science Support Scientist for Soder- Advertised

· Kathy Soder recently hired new post doc, Dr. Eric Billman who will conduct grazing research.

· Dr. Sonny Perdue (USDA Secretary) and Dr. Chavonda Jacobs-Young (ARS Administrator) visited the Pasture lab this year – we were able to showcase our research to them as our program is gaining a lot of visibility.

· We are slated to have a new building constructed. Details are still sketchy- it may be on the current Pasture Lab site, but with additional floors added, and may be in combination with Penn State- discussions ongoing.  Dr. Jacobs-Young met with Penn State personnel in Sept. regarding this matter. 

