2015 Northeast Pasture Consortium Annual Conference & Meeting Minutes held at the

Waterfront Place Hotel & Conference Center in Morgantown, WV, March 11-12

A small but enthusiastic membership turned out for the 2015 Northeast Pasture Consortium Conference  that was held at the well-appointed and service-oriented Waterfront Place Conference Center in Morgantown, West Virginia.  Our conference numbers were down dramatically this year (43 attendees) in large part due to agency travel funds being severely curtailed for Extension and Natural Resources Conservation Service.  Yet, the program itself was very well received by those people that did attend.  Our thanks goes to the Pennsylvania Grazing Coalition who funded two Pennsylvania pasture-based farmers to attend our Conference and the University of Vermont Pasture Network that paid the hotel room rentals for other farmer members in attendance with grant money from a NRCS Conservation Innovation Grant Program.  Without these funds, we would not have been able to pay all the bills with just the registration fees.  We were also heartened by the attendance of Mr. Michael Morris, West Virginia Farm Bureau.  He was very much interested in the findings of the literature review of riparian grazing effects on water quality, our first technical session.

The Conference offered 10.5 continuing education credits to Certified Crop Advisors and Certified Forage and Grassland Professionals from ASA-CSSA-SSSA and the American Forage and Grassland Council respectively.

After Jim Cropper, Executive Director, welcomed all the attendees at the opening session and gave them a brief overview of what was to take place over the two-day conference, a round-the-table self-introduction by each of the attendees was given.  Our first session, Findings of the literature review of riparian grazing effects on water quality, was opened by Dr. Peter Kleinman, Research Leader of the ARS Pasture Systems and Watershed Management Research Unit (PSWMRU) at University Park, PA.  They have set up a Riparian Conservation Team within their research unit and with the Pennsylvania State University Riparia Center Director, Dr. Robert Brooks.  They also have a graduate student from Washington State, Ms. Joy Drohan, to act as a publicist to keep everyone informed on the outcomes of their research and progress on building a tool to aid conservation agencies and farmers in evaluating the effects of grazing different types of riparian areas and type of grazing management employed.  Dr. Kleinman projected that the Riparian Conservation Planning Tool would be a 4-year project.  Two years will be needed initially to develop the tool.  A third year would be required to build the tool.  A fourth year will be used to introduce the tool to everyone interested in managing riparian pastures.  He said there are trade-offs on issues of grazing riparian areas.  There are many different issues that need to be explored.  Riparian areas vary much in their sensitivity to grazing as stream size, its sinuosity, water depth, grade, armoring, streambank height above the water and its erosivity, vegetative cover, nature and distribution of hydrologically active zones along their course, and other physical properties that make each riparian area somewhat unique from others depending on what watershed they reside in or within a single watershed.  A study done in the New York City Cannonsville Watershed on some pastured riparian areas showed that the cattle spend 12-13 percent of their daylight time in near-stream areas and 6 percent of their time in-stream.  Twelve percent of the agricultural loading of phosphorus came from in-stream fecal loading.  However, it should be noted that some of these pasture areas in the study were more like loafing areas and often had stored feed feeding stations near the stream.  This would heighten the activity of cattle near the stream.  Other pastures where cattle must rely on most of their intake from the pasture forage itself would tend to spend less time in or near any stream running through those pastures depending on whether the stream is their sole source of water or if they can drink water from a stock tank or trough set well away from the stream.  An exception would be in pastures that are narrowly linear along a stream.  The livestock are fenced-in in close proximity to the stream so they have no choice but to be close to the stream.  Rotationally grazed pastures also would have less access to the stream for long periods of time as well or no access except at a constructed stream crossing if a temporary paddock fence or an electrified single-strand permanent fence prohibited access to the stream when a stream-side paddock was occupied by grazing livestock.
Dr. Kleinman pointed to some research findings from the Stroud Water Research Center in PA.  They find that streams in wooded areas are wider and have more biological activity.  However, researchers in Minnesota feel that wider is not better from a fishery standpoint (Sovell et al).  "Fish species richness did not appear to be related to differences in grazing practices. However, fish density and abundance were related to riparian condition on stream 3, where substantially fewer fish were found at the wood-buffer site during both years. The extremely low density of fish may be related to the limited amount of suitable habitat available at the wood-buffer site (high width-to-depth ratio, percentage of fines, and embeddedness), and/or to reduced sampling efficiency."  Narrow streams occur in grassy areas.   Streams are good in processing nitrogen, but do not process phosphorus well, carrying it mostly unprocessed to estuaries or reservoirs. 
He wrapped up his presentation acknowledging that riparian pastures do provide valuable source of forage to grazing livestock.  To totally forgo the use of this land for providing a forage resource is not a palatable choice to the landowner who may be land poor to begin with.  Timely mechanical harvest of these forages may not be an option if the land is often wet, or physically difficult to harvest if broken into isolated patches by side channels, gullies, and oxbows.
Dr. Howard Skinner from PSWMRU was the second speaker for this session.  His presentation was Riparian Grazing Management.  He started out with the question, "Why Graze Riparian Zones?" He listed several reasons.  (1) Utilize all forage/acreage on the farm.  (2) Utilize forage when other pastures are dormant (i.e. drought). (3) Provide shade for livestock. (4) Provide water in areas remote to well water.  (5) Biological weed control (Some fenced-off riparian areas have issues with invasive plant growth). (6) Provide access to other parts of farm (i.e. stream crossing for livestock and machinery).  The loss of productive land is a big issue with the farm landowner if the riparian zone ends up being a fenced-off corridor.  In a farmer survey that was conducted recently, fencing was the biggest issue mentioned.  It was also the biggest issue in chapter 3, Prescribed Grazing on Pasturelands, in the Pastureland Conservation Effects Assessment Program book, Conservation Outcomes from Pastureland and Hayland Practices. The second biggest issue was water distribution.  Fencing is difficult and time-consuming if doing it yourself, and expensive, if hiring a fencing contractor.  Fencing to keep livestock out of an area represents a high cost for something that will unutilized by the farm rather than making for more efficient utilization of that resource.  The only time this would be worthwhile is if by fencing-off the riparian area, the livestock would be protected from harm either from drinking contaminated water or from injury or death by hazards within the stream or riparian zone.  In this latter case, most farms will opt for the narrowest corridor possible to keep the loss of productive land to a minimum.
Dr. Skinner asked a second question, "What grazing tools are available for stream-side/riparian areas?"  He enumerated these responses:

· Flash / rotational grazing

· Timing of grazing

· Off-site shade (portable preferred)

· Off-site watering (portable preferred)

· Temporary fencing

· Stream crossing (hardened in some fashion, preferably at a riffle area if one exists)

· Silvopasture establishment
In a series of slides, he showed that short duration rotational grazing (stocking) is better at protecting riparian areas and their streams than continuous grazing (stocking).  Stocking rate is a big issue regardless of stocking method used.  However, a much higher degree of stocking density and forage allocation can be done using short duration rotational stocking than can be done using continuous stocking.  As soon as the livestock have consumed the forage in a paddock down to a reasonable amount of residual forage mass left to foster quick regrowth recovery, the livestock are moved to another paddock.  This option is rarely available in a continuous stocked pasture unless there are other pastures left in reserve (rarely if ever), or fields cut for hay have regrowth ready for grazing and this can be diverted to pasture instead of making more hay and not leave the farmer short of stored forage.

Importantly, complete livestock exclusion from portions of pasturelands, such as riparian areas, may not be the best solution for the ecosystem. Some level of vegetation disturbance is likely needed to maintain or improve biodiversity on pasturelands. 

The greatest knowledge gaps with respect to water quality from pastures and hayland involve comparative efficacies of best management practices and their cost-effectiveness.  Does an exclusionary fence's cost return at least the same dollar amount in reducing nitrogen, phosphorus, and sediment delivery to the stream and downstream waters?  Do we even know the economic impact of reducing nitrogen, phosphorus, and sediment to a targeted water body in real dollars?

Dr. Ed Rayburn noted that he lost woodcock when he put in an ungrazed stream buffer.  He attributed it to forming a habitat that was unsuitable to woodcock.  If he had known that he would not have done the practice.  Dr. Geoff Brink also noted that phosphorus can be released by unfertilized bermudagrass.  If it is not harvested, as in a grass buffer along a stream, we may actually do little to reduce phosphorus loading  to a stream.  Mr. Richard Swartzentruber also said that he heard that phosphorus leached from weathered vegetation is similar to direct deposit of dung and urine into water.

Dr. Skinner also illustrated what ecosystem services riparian area pasture perform.  The first one was provisioning services.  A riparian pasture provides forage, water, shade, weed control, incentive based income to the farmer, manure spreading (grazing animals themselves spread dung and urine themselves seasonally; giving the farmer more time to do cropping system work during the growing season), and often access to other parts of the farm if it is divided by a stream.

The second set of ecosystem services was regulating services.  This provides water flows, flood storage and desynchronization effects, erosion control (retain soil and sediment), soil health and climate regulation as a source and sink for carbon, and nutrient mitigation (retain, remove (principally nitrate), and transform (nitrate to gaseous nitrogen).  Grazing animals can adversely affect water flows by creating concentrated flow paths when they create bare animal paths on sloping ground, compact the soil surface with their hooves, and destabilize streambanks at crossing areas or on banks they attempt to graze more intensely if overstocked.

The third set of ecosystem services was supporting services that revolved around biodiversity issues:  Biodiversity of fish and macroinvertebrates in the water, terrestrial and aquatic plants, birds, pollinators/insects, and mammals, reptiles, and amphibians.

The second technical session followed a mid-morning break.  This session delved into the orchardgrass (OG) die-off problem currently occurring in the Mid-Atlantic states.  Dr. Les Vough, Professor Emeritus, University of Maryland, moderated this session.  It has been most noticeable in Virginia that lies just south of the Northeast Region, but early loss of OG stands is also occurring quite frequently in the southern part of the Northeast Region - Pennsylvania, West Virginia, and Maryland.

The session was entitled Orchardgrass Die-off, Possible Causes and Preliminary Findings.  The first speaker was Mr. Gordon Jones, doctoral candidate Department of Crop and Soil Environmental Sciences, Virginia Tech, Blacksburg.  His presentation was entitled, Understanding the causes of reduced persistence in orchardgrass hay stands in the Mid-Atlantic.  The problem of OG die-off was a personal issue with Mr. Jones as his Grandfather grew OG in southeastern Pennsylvania to sell as hay to horse owners and as a mushroom substrate to mushroom growers.  His Grandfather found that OG was becoming less persistent over the many years that he had been growing it.  His personal interest in the cause or causes of OG die-off was demonstrated by his keen insight into the problem and the great breadth of his research into the problem.  He started his remarks by saying 1.1 million acres of OG exist in the Mid-Atlantic states.  Farmers have noticed reduced yield and longevity of their OG hayfields.  Lifespans used to be on the order of 7 to 8 years.  Now they are lasting only 3 to 5 years.  This represents a loss of $90 million dollars to OG producers in replanting costs and lowered orchardgrass yields.  A 17-member Mid-Atlantic Orchardgrass Task Force was formed in the Fall of 2008.  They cited three potential causes of decreased OG persistence: soil fertility, pests or diseases, and harvest management.  Forty-three producers participated in a 2010 Mid-Atlantic Orchardgrass Survey.  Seventy-four percent of the producers thought OG stands were declining faster than expected.  Most producers first noticed problems between 2005 and 2010.  Both well-managed and poorly-managed OG stands experienced poor persistence.  
Mr. Jones began to verify or eliminate each of the potential causes for loss of OG stands.  He began with the soil fertility cause.  In the fall of 2012, he set up a nitrogen (N), potash (K), and sulfur (S) fertilization rate experiment on OG yield: 3 rates of N (0, 80, 160 pounds/acre), 2 rates of K (80 and 160 pounds/acre), and 2 rates of S (0 and 30 pounds/acre).  Sulfur was included in the fertilizer experiment due to the reduction of sulfur deposition by coal fired utilities.  Sulfur deposition in the Mid-Atlantic Region was reduced from a peak of 15 to 20 pounds per acre to 5 to 10 pounds per acre currently.  2013 yields of OG were significantly increased by N and K fertilization with the highest yield of OG occurring when both N and K were applied at the 160 pounds per acre rate.  Sulfur had a minimal effect on OG production.  Actually, the 30 pounds per acre rate of S was slightly depressive to orchardgrass yields at the 160 pounds per acre rate of N at both levels of K application rates.  In early spring of 2014, Mr. Jones did a field survey of 53 OG fields on 35 farms in four Mid-Atlantic states (MD, PA, VA, and WV).  The Northeast Pasture Consortium participated in this survey by providing him farmer names and locations who we knew grew OG and had reported persistence issues.  Soil and plant tissue samples were taken to be tested for nutrient sufficiency and production practices recorded.  Most fields had adequate pH, phosphorus (P), and K levels.  Most OG tissue tested adequate for N, P, K, and S.  The N:S ratio is critical to determining tissue sample adequacy.  It should be no greater than 13:1.  Based on this survey, Mr. Jones concluded that soil fertility does not appear to be driving decreased OG persistence.  However, he did suggest these fertility recommendations:  (1) Apply lime, P, and K according to soil test recommendations - increased K levels should help with persistence.  (2) To maintain stands without a legume, apply about 75 lbs N/acre in March and an additional 75 lbs N/acre following each cutting except the last.  (3) Consider a sulfur application in low organic matter soils.
Mr. Jones went to the next potential causative factor, pests and diseases.  In the 2010 farmer survey mentioned earlier, 63% of producers reported no insect or disease problems.  However, during the 2014  field survey conducted by Mr. Jones, leaf disease was found in 71% of the fields observed while insect damage was found in only 8% of the fields.  

The commonly found OG leaf diseases are: 

· Leaf Streak

· Anthracnose

· Purple Leafspot

· Summer Blight

· Powdery Mildew

· Scald

Leaf streak and anthracnose are the top two leaf diseases of OG.  As prevalent as the leaf diseases are in OG, they do not seem by themselves to reduce OG longevity.  Management of these diseases is difficult in pure stands of OG.  No fungicides are labeled for pure OG.  If considering reestablishment, rotate out of cool-season grass crops for at least one season.  Plant resistant cultivars?  Most cultivars do not state their resistance to various leaf diseases.  Fertilizing to soil test recommendations may be helpful, but the 2014 survey would seem to refute that.  Remove infected plant material is often stated as a helpful practice, but is easier said than done.  Most haying operations are going to leave some infected leaf material in the fields.  The process of baling the hay alone is likely to scatter disease spores about the field as the spores are beaten off of the grass blades in the baler and fall to the ground.  Grazing OG will remove most of the spores, but the grazing disturbance will still spread some spores around as the muzzle of animal and their hooves can transfer spores from one plant or leaf to the next. 

The harvest management potential cause was the last to be discussed.  Cutting height is frequently considered important, yet out of 20 studies no consistent conclusions could be reached.  Sometimes a low cutting height is better; sometimes a high cutting height seems to be better.  One study indicated that a 2-inch stubble height had an 88 percent of stand rating while uncut only had a 76 percent of stand rating and the 8-inch stubble height measured 79 percent.  The 4-inch and 6-inch stubble heights went from 85 percent to 82 percent of stand rating.  However, the range is rather narrow and the difference between each cutting height is not necessarily significant even though it did show a definite trend.  

It appears that climate change may be playing a role in harvest management as it relates to cutting height, however.  Since 1970 to 2012, Virginia nighttime temperatures have increased.  In Poland, earlier flowering dates have been observed.  In the thirty years from 1972 to 2002, flowering has advanced on average about one third of a day per year (days after April 1).  Warming temperatures coupled with low cutting heights and late harvests (beyond boot stage) are possibly causing OG stands to thin out quickly.  Mr. Jones will be observing cutting heights versus air temperatures as his next experimental investigation.  Using 3 cutting regimes, 1 inch, 3 inches, and uncut orchardgrass versus the range of temperatures observed when cuttings are made, he will measure stand percentage at the end of growing season and the following spring for stand recovery and persistence.  Duane Hertzler said he thought stand density plays a role in orchardgrass persistence.  Thicker stands would tend to protect each individual plant better from temperature extremes.  A question was raised about whether or not grazing animals reinfect stands with diseases by grazing orchardgrass or be eating disease-infected hay.  There were no studies to indicate this.

Dr. Marvin Hall, Professor, Department of Plant Science, Penn State University, University Park, PA presented Observations from Pennsylvania on OG die-off.  He noted that southeastern PA does have issues with OG stand loss. However, in the northern tier of counties and western PA, no or very little premature stand loss occurs.  He showed a slide on the average OG stands after 3 production years in PA variety trials over a 21-year period from 1993 to 2013.  No trend was apparent as there were ups and downs in percent of stand count from year to year.  The highest percent of stand was 86 percent in 1998.  The lowest percent of stand, 58 percent, occurred in 2004, a drought year.  Years 2002 and 2011 had 83 and 84 percent of stand readings, while the other years were at various levels of percent of stand count between 65 percent of stand and the readings recorded in 2002/2011.  These trials were conducted at the Rock Springs Research Farm in central PA near University Park.  

He showed three additional slides where different fungicide products and combinations were used pure OG stands and alfalfa-orchardgrass stands.  Although there were some fluctuations in yield and stand persistence, none of those differences were statistically significant.  In the case of the 2013 alfalfa-OG fungicide trials, the fungicide did reduce disease ratings significantly, yet yield and stand counts were not significantly different.  It appears that most leaf diseases are rather benign.  This work lent support to Mr. Jones observations on leaf disease impact on OG persistence.

Dr. Sid Bosworth, Extension Agronomist, Dept. of Plant & Soil Science, University of Vermont, Burlington, VT  presented Observations on orchardgrass die-off in New England.  Orchardgrass stands are most affected by winterkill or ice sheets in New England.  Even lost reed canarygrass due to ice sheet formation over them.  Interior New England has harsh winters and constitute the northern limit for OG survival except for Maritime areas in Canada in Nova Scotia and Newfoundland where winters are milder or have more persistent snow cover to insulate the plants from severe cold snaps.  He thought some of the winter kill may be induced by soil compaction on wetter soils and a short cutting height.  A short cutting height could exacerbate ice sheet damage because there would be no stubble poking up above the ice sheet.  A high residual height going into the winter could allow the stubble to stick up above thin ice sheets allowing air vents to occur to reduce carbon dioxide formation under the ice sheet that actually is the cause of plant death.  
Dr. Bosworth also thought in mixed grass hayfields a lack of soil fertility, weed encroachment of bedstraw and poison parsnip, and late harvests due to rainy weather could also reduce OG stands.  Another cause of loss seems to be heightened leaf disease in recent years when followed by summer drought.

Dr. Ed Rayburn, Extension Forage Agronomist, West Virginia University, Morgantown, was the last presenter for this session.  His presentation was Orchardgrass Die-off and Management in West Virginia.  Orchardgrass die-off is not a common reported problem in WV.  When it is observed, it is on sandy soils in the Ohio River Valley and on low potassium (K) testing fields.  The latter problem is related to the wholesale use of 19-19-19 fertilizer broadcast on fields that shorts hay crops such as OG on K.  Probable reasons for lack of OG die-off in WV is (1) few pure stands of OG, (2) mostly occurs in mixed stands of grasses and legumes, (3) low N rates applied to hayland and pastureland, and (4) hay meadows with OG are cut for first crop hay with aftermath grazing the rest of the growing season.

He pointed out that there are grass forage alternatives to orchardgrass, naming tall fescue, smooth bromegrass, timothy, and reed canarygrass.

In a 1970's published OG cutting study done at WVU over an 18-year period at several sites, there was no stand loss by cutting OG to a 1.5-inch stubble height.  Eighty-two percent of the time there was no differences in hay yield by cutting it to a 3.5-inch versus a 1.5-inch stubble height.   However, when OG was grown with Ladino clover in a 10-year study and it was harvested at a 2-inch stubble height versus 4 inches, the lower cutting height produced more hay and decreased yield variability while having a higher clover content.

In more recent studies, high N fertilizer rates applied to OG tended to reduce ground cover the most when the OG was only cut 3 times (50% reduction in ground cover).  When cut 5 times yearly, the ground cover was reduced 20%.  When cut 8 times yearly, the ground cover was still 100%.  At a lower N fertilizer rate, the loss of ground cover was slight, dropping only 10% when cut 3 times a year.  If K was not applied at a high N fertilizer rate of 330 pounds/acre and the OG was cut to a 2-inch stubble height, stand loss was 60 percent at the 0 rate of K.  When 160 and 330 pounds of K were applied per acre at the high N rate, the stand loss decreased to 30 percent and 25 percent, respectively when OG was cut to a 2-inch stubble height.  In this latter study, regardless of N rate and K rate, leaving a 4-inch stubble height kept stand loss to less than 10 percent.  Orchardgrass needs adequate soil K to be productive.  However, it will luxury uptake K if over-fertilized with K.  1.75 to 2.0% K in forage dry matter (DM) will maximize yield without luxury consumption.  This is equivalent to 42 to 48 lbs. K2O per ton of forage DM.  Potassium below 1.6% of forage DM disrupts N metabolism in plant.  Current recommendations of K fertilizer rate of application to high production orchardgrass fields tend to be conservative at WVU and Virginia Tech.

Dr. Les Vough ended the session by observing that in southern Maryland, OG is only lasting one year.  He attributed it to farmers cutting back on K fertilizer while still applying N at normal rates of application.  Dairy farmers are putting manure back on OG hayfields especially in summer.  This exacerbates the problem by applying much more N than K as the manure is much higher in N than K content.  Sometimes OG is being planted on fields that are more adapted to growing timothy.  Disc mowers have hurt OG stands.  Operators tend to cut too low and actually scalp areas of a hayfield.  Some operators with a wry sense of humor say they even-off the field with their disc mowers.  Dr. Vough said Benchmark Plus OG has better persistence than European varieties being sold in the US.

After lunch, session 3, Progress of the "Assisting Organic Dairy Producers to Meet the Demands of New and Emerging Milk Markets" research project - Flaxseed supplementation & Ryegrass Trials began.  It was moderated by Dr. Andre Brito, Assistant Professor, Dairy Nutrition Research Center, University of 
New Hampshire, Durham.

Dr. Heather Darby, Extension Associate Professor, Agronomic and Soils Specialist, University of Vermont, Burlington presented her presentation via webinar.  This was the first time we had used this presentation vehicle.  It went quite well in a seamless fashion with the other speakers who presented their papers in person.  Her topic was Integrating Annual Forages into Northeast Pasture Systems.  Dr. Darby said that annual grasses can be a great addition to the forage resources on the farm.  They can enhance or extend the grazing season.  The cold tolerant ones begin spring growth earlier than perennial forages providing forage before the perennial forage pastures reasonably can, without sacrificing their yield potential by grazing them too early and reducing their vigor for the rest of the season.  Their quick growth response in late winter to early spring allows pasture producers to begin stocking their cattle on an annual pasture allowing their perennial pastures to grow ungrazed until later in the spring.  Summer annuals can also take heat and drought better than our cool season pasture grasses.  Therefore, they can fill gaps in forage availability that often occur in mid-summer as cool season grass growth rates slow down considerably or go completely dormant.  In 2012, July and August produced less than a ton of cool season grass forage per acre.  Typically, those two months require twice as much pasture acreage to feed the same number of grazing animals that were on the same pastures in the spring due to the slow growth rate of cool season perennial grasses and legumes.  Summer annual forages typically produce more biomass especially during hot weather than our cool season perennial grasses.  Another advantage is that they are multipurpose forages.  They can be used for grazing, balage, and silage.  Depending on the weather and the need for pasture, the annual forages can be harvested mechanically if approaching maturity and quality would be lost if grazing livestock could not be cycled through all the acreage quickly enough without wasting feed.  
Dr. Darby reported that grazing corn was not successful in Vermont.  Producers there liked sudangrass best for grazing.  It is fine-stemmed, leafy, and regrows well after being grazed and allowed to recover before being regrazed.  Sorghum and sorghum-sudangrass have stems too big for grazing livestock.  They are better utilized as mechanically harvested forage.  Japanese millet is free of prussic acid that can cause cyanide poisoning in livestock.  It has even finer stems than sudangrass and is leafier too.  Regrowth potential is good.  It also tolerates cooler and wetter weather than sudangrass.  Teff, a rather new annual forage introduction to the US, looks like annual ryegrass.  It tolerates many different types of soil conditions.  It is best, however, as a hay crop.

Establishment of summer annuals requires soil temperatures to be 60-65o F.  Grain drills work well as these annual grasses have relatively large seeds compared to cool season grass seed.  For Vermont, plantings can be made from early June to early July.  However, by early July, it may be too dry for good germination to occur unless some rain falls after planting.  For grazing, thicker seeding rates are warranted to get a dense stand to promote finer stems.  It is also good to do successional plantings of these annual grasses so that they do not all mature at once, and also as a hedge against weather-related damage to stand establishment.  These annual forages grow best with some nitrogen (N) fertilization.  Millet needs less N than sudangrass.  Manure can have enough N for these annual grasses if the farm is an organic operation.

Sudangrass can be harvested up to 3 times.  However, crude protein decreases from 23% at first harvest to 12% by third harvest.

One farmer lets some of his Japanese millet go to seed.  He harvests the seed to plant it again next year and harvests the straw for bedding.  The millet has better feed value and higher crude protein than brown midrib sorghum or sorghum-sudangrass and is a much cheaper seed to buy.

Experimenting with summer seedings of brassicas, they found that only one year out of three was successful.  Brassicas lower the yield of the grasses since they take up some of the space and are broadleaf plants so they also shade the surrounding grasses. 

Summer annuals can be used on pastureland needing renovation and slated to be reestablished.  The farmer can have his livestock graze the pasture rotationally one or two times before tilling the field and planting the summer annuals.

Winter annual grasses such as triticale can be sown in the fall and grazed the following spring.  Grazed triticale can be 19% crude protein and have an NDF value of 48.5%.   Triticale yields one grazing.  Other winter small grain annuals can yield two grazing by May 3 before the perennial grass pastures are ready to be grazed.
Dr. Sid Bosworth was the next speaker for this session.  His presentation was entitled Productivity and Persistence of Multi-Cultivar Perennial Ryegrass Mixtures.  This was cooperative research effort done around the Northeast Region by the researchers: Howard Skinner: USDA-ARS, University Park, PA, Richard Smith: University of New Hampshire, Sid Bosworth: University of Vermont, Rick Kersbergen: University of Maine, Fred Pollnac: University of New Hampshire.  Many studies have shown that increasing species diversity can increase yield, stabilize seasonal productivity and possibly extend the grazing season.  Work done from 2005 to 2013 in the Northeast demonstrated that a 5 forage species mixture was most often more productive than a 2 species mixture during that time period.  The researchers thought that perhaps multiple cultivar mixtures of perennial ryegrass might be more productive as well than just a single perennial ryegrass cultivar planted with a companion legume or a 2 cultivar ryegrass mixture with a legume.
The Perennial Ryegrass Mixture Study consisted of six mixture  treatments (plus optional 7th) with five replications.  Criteria for formulating mixtures were:

· Number of cultivars in the mixture

· Relative heading date

· Winter hardiness (WH) rating

· Ploidity level (2N verses 4N)
All the treatments included white clover as a companion crop.  Their main hypothesis was:  Cultivar diversity will add productivity, stability, and season extension potential in a perennial forage stand.
	Treatment
	Cultivar
	Ploidy
	Winter Hardiness
	Heading date

	1) Most Adapted
	Remington/Mara
	4N/2N
	6/7
	31/28 May

	2) Early/Later Heading
	#1 plus
	
	
	

	
	Barutti
	2N
	7
	17 May

	
	Barelan
	4N
	6
	1 Jun

	3) Even Earlier/Later
	#2 plus
	
	
	

	
	Kilrea
	2N
	5
	15 May

	
	Barnhem
	2N
	6
	7 Jun

	4) Heading date within Ploidy (2N)
	Barata
	2N
	6
	24 May

	
	Barnhem
	2N
	6
	7 Jun

	
	Barutti
	2N
	7
	17 May

	
	Barsprinter
	2N
	7
	22 May

	
	Mara
	2N
	7
	28 May

	5) Heading date within Ploidy (4N)
	Bargala
	4N
	6
	19 May

	
	Remington
	4N
	6
	31 May

	
	Barelan
	4N
	6
	1 Jun

	
	Baraudi
	4N
	6
	1 Jun

	
	Barsintra
	4N
	6
	11 Jun

	6) Commercial Blend
	BG-24T/BG34
	2N/4N
	
	

	7) WH within Heading Date
	Barmotta
	2N
	4
	25 May

	
	Glenariff
	2N
	5
	25 May

	
	Barata
	2N
	6
	24 May

	
	Barsprinter
	2N
	7
	22 May

	
	Mara
	2N
	7
	28 May


Ploidity is the number of sets of chromosomes within a cell or organism.  Each set is designated N so one set is N is haploid, two sets is 2N is diploid, three sets is 3N is triploid, four sets is 4N is tetraploid, and so on.  Perennial ryegrass is either 2N or 4N.  Most turf type perennial ryegrasses are diploids.  Tetraploid ryegrass cultivars tend to be forage types.  Perennial ryegrass is naturally diploid; however, tetraploids have been developed to improve forage quality and productivity.  Tetraploid ryegrasses have low summer survival, but under Northeast weather conditions where summers are shorter and cooler it was felt that the tetraploids should be included to see if they would survive since they are are more productive than diploids.
Different cultivars that respond differently to environmental conditions would tend to smooth out the seasonal distribution of forage production.  Therefore, heading date differences among cultivars were used to provide different times to maturity.  Winter hardiness is a must for longevity of forage stands in the Northeast so winter hardiness ratings were used to select cultivars with varying degrees of winter hardiness (7 - most winter hardy).  The ryegrass study confirmed that tetraploids are not as winter hardy as diploids.  Mara, Barsprinter, and Barutti, all diploids, had some survival when subjected to a temperature of - 4o F in greenhouse trials.  All were rated a 7 in winter hardiness.  Mara, however, had the best survival of slightly over 50% at that low temperature.  Survival of Barsprinter and Barutti was less than 20% at - 4o F.  Since winters in the Northeast can be much colder than that for a few days of and on, snow cover during those days is imperative for winter survival of perennial ryegrass.  Ten centimeters (4 inches) of snow cover has been reported to be enough to maintain soil surface temperatures near 32o F.  In the winter of 2013-2014, the minimum temperature recorded at each trial with less than 4 inches of snow on the ground was Maine (-5o F), New Hampshire (4o F), Pennsylvania (-9o F), and Vermont (-2o F).
Summary of trends in main plot ryegrass biomass are:
· No significant treatment effects for mid or late season harvests.

· Biomass differences most detectable early in the season - Highlights potential for season extension 

· Treatment 5 - Heading date within Ploidy (4N) was consistently low yielding.

· Mixtures had consistently higher early season mean yields than recommended cultivar in NH and PA, but not in ME and VT.

· Except for treatment 5, none of the mixtures yielded less than the recommended cultivar at any point in the growing season, i.e. no yield penalty for planting mixtures.

The winter of 2014 was hard on perennial ryegrass persistence in 3 locations.  Perennial ryegrass proportion of total biomass dropped regionally from 60-67% in the fall of 2013 to 25-32% in the spring of 2014.  Production was cut in half or more.  The drop in proportion of total biomass in the Spring of 2014 was most noticeable in Maine (12% ryegrass), New Hampshire (28%), and Pennsylvania (7%).  Vermont in the spring of 2014 still had a very respectable proportion of total biomass coming from perennial ryegrass of nearly 70%.  This superior overwintering at Vermont might be due to the trials being conducted on a sandy soil.  However, it is also important that there is sufficient snow cover at the time that minimum air temperatures for the winter occur.  This insulates the plants from those extreme low temperatures.
In summary, planting perennial ryegrass in multi-cultivar mixtures did not necessarily improve yield.  The one mixture treatment that consistently yielded lower in the first harvest was made up of all tetraploid cultivars (#5).  This seems to refute that tetraploids are better yielding than diploids, at least in this Region.  The proportion of ryegrass declined significantly between fall 2013 and spring 2014 regardless of treatment.  Winter survival in Vermont was much greater than would be predicted based on extreme cold weather alone.  Although conditions are expected to become more favorable for perennial ryegrass cultivation in the Northeast as the climate warms, cold winters such as we experienced in 2013-2014 will continue to pose a threat to persistence.

Mr. A. Fay Benson, Project Manager NY Organic Dairy Initiative, Cornell University, Cortland, NY presented next on Using Brassicas to Extend Grazing Seasons.  He started his talk listing the good attributes brassicas can bring to a grazing operation.  First of all, they are nutritious.  Their nutritional attributes are: 

· Provide high quality feed in summer and autumn when perennial pasture quality is often low.

· High digestibility, energy (11-14 M Joules ME/kg DM) and protein (15-25% in brassica leaves, 9-16% in turnip and swede bulbs) 

· Reported livestock weight gains while grazing brassicas:



¾ to 1.2 lbs/head/day for lambs



1.5 to 2.25 lbs/d for growing cattle
Brassicas can be used as a catch crop when preparing to reseed a pasture.   They are fast growing in cool weather (less than 50o F), so plant in early spring or late summer.  They produce grazing forage in 2 months.  They can be grazed through November since they are frost resistant.  Sugar content actually increases with freezing temperatures.  The frozen plants retain their feed value.  Their roots have beneficial effect on soil health by reducing surface soil compaction.  Any residue can be disked in the following spring for early planting of new grazing stand.  Kale and swedes planted in spring provide grazing in November and December.  Rape, turnips, and stemless kale planted in spring provide summer grazing.  Rape, turnips, and turnip hybrids planted in late summer provide grazing in November and December.
Brassicas can improve soil health in a number of ways:
1. Heavy feeder, good to take up nutrients in sacrifice areas in pastures.

2. Non-Mycorrhizae, add diversity to soil

3. Tubers and root hairs loosen soil and feed biology.

One dairy farm operation seeds oats and kale or oats and turnips in August fertilizing it with pig manure.  The turnips and oats yielded 2.8 tons of dry matter per acre in November.  It was 30% crude protein with an acid detergent fiber (ADF) of 21% and a neutral detergent fiber (NDF) of 28%.  Its potassium content (2.8%) was too high to be fed to dry cows.

A large sheep operation overwinters sheep on 170 acres with 40 acres of it being turnips that are planted in the fall on a 4-year rotation.  These turnips are grazed rotationally on a 3-day cycle.  The first day the turnips tops are eaten, the second day the tubers are eaten, and on the third day the sheep eat balage before being moved to a new paddock of turnips.  This provides enough dry matter intake to feed the sheep for 100 days of winter weather. 

There are some feeding concerns with brassicas that need to be addressed by management.  They are:

1. Cool season growth along with nitrogen fertilization can lead to Nitrate Poisoning.

2. High protein content can cause bloat.

3. Hypothyroidism or thyroid condition

4. Potassium level is too high for dry cows, do not feed to them.

5. Keep away from dairy cows 4 hours before milking to avoid off flavors in the milk.

Use these very important management techniques:

1. Introduce grazing animals to brassica pastures slowly.

2. Avoid abrupt changes from dry summer pastures to lush brassica pastures.  Do not turn hungry animals that are not adapted to brassicas into a brassica pasture.

3.  Brassica crops should not constitute more than 75 percent of the animal’s diet. Supplement with dry hay if continually grazing brassicas or allow grazing animals access to grass pastures while grazing brassicas. 

4. Feed Kelp or other Iodine Source

5. No-till establishment into existing sod will reduce the risk of these disorders because of grass in the brassica pasture (Be sure to get an effective burndown of the grass though).

6. Avoid using high rates of nitrogen fertilizer or nitrogen-rich manures.

Brassicas compare well with organic corn in economic return for the cost of production.  Yet, brassica use has not caught on well yet with producers.  The following table shows the pros and cons to brassica production on pasture-based farms.

	PROS
	CONS

	RAPID GROWTH AFTER PLANTING
	SHORT GROWING SEASON

	MINERAL PROFILE GOOD FOR DAIRY
	CAN HAVE HEALTH AND FLAVOR ISSUES

	INEXPENSIVE SEED
	DOES NOT PERSIST

	GOOD AS NURSE OR CATCH CROP
	DOES NOT TOLERATE DROUGHT

	TILLAGE IS PREFERED METHOD OF ESTABLISHMENT
	


No-Till seeding into existing pastures would solve many of the issues by reducing cost of establishment.  These over-seeded pastures would already have grasses to balance diet in crude protein and nitrogen.  It could lengthen the grazing season on those pastures, and it would allow adding additional seed of legumes or grasses for future grazing.

To burn-back existing grasses in pastures organically in order to get no-till establishment of brassicas on green pastures, acetic acid was used on three test farms.  Two concentrations were used, 10% and 20% acetic acid.  There was not too much difference in forage quality between the two rates of acetic acid application.  Burn-back was excellent, but rainy weather allowed the existing grass sward to come back faster than was desirable for getting turnips established on two of the farms.  The third farm had a noticeable difference in the composition of the pasture sward.  This allowed some comparisons to be made between the control pasture and a pasture that had good amount of turnips in it.  Cows can eat 1.3% of their body weight of NDF from forage on a dry matter (DM) basis.  The turnips changed NDF from 50 to 36 over the control.  This allows cows to eat 43 lbs. Pasture w/Turnip versus 31 lbs. of Control Pasture (DM basis).  Greater intake means more milk flow.  In an example Mr. Benson gave, a 1,200 lb. cow, giving 50 lbs of milk requires 23 lbs. control pasture + 8 lbs. Corn Meal, OR 43 lbs. of pasture with turnip.  This is a cost difference of $1.60/ cow/day in favor of the pasture with turnips.

In another study funded by Northeast Sustainable Agriculture Research and Education (NESARE) and Organic Research and Education Initiative (OREI), Daikon radishes were used to alleviate soil compaction in pastures.  It was noticed that grass growth was much better under hot wires at paddock divisions than in the paddocks themselves.  Soil was not compacted under the break wire by livestock hooves, but it was in the paddocks on either side of the wire.  To establish the radishes no-till, 10% acetic acid at 20 gallons per acre was used to burn-down growing grass on the organic plots.  Unfortunately, even though the burn-down was thorough, it only lasted about 4 weeks and the grass was too competitive with the radishes turning them yellow.  At two months, the over-seeded plot looked the same as the control plot with just grass and no radishes.  On the conventional plots, Roundup herbicide was used as a burn-down.  Radishes grew better there but were still yellow.  It was due to lack of biological activity in the soil.  It turned out that a no-till drill with shoe-type seed slot openers increased biological activity by disturbing the soil more along (aeration) the seed slot than no-till drills with disc openers.  The radishes were not yellow where the shoe type no-till drill was used.  Next year Mr. Benson plans to use some Chilean nitrate or other small amount of nitrogen fertilizer in the seed box to feed the soil biology to get healthier radishes.  Using the Cornell soil health test that looks at physical, biological, chemical properties of soils, it was found the chemical test was good, but the biological and physical properties were poor.  The most limiting factors were surface hardness (compaction) in the physical property, and low mineralizable nitrogen and active soil carbon in the biological properties.

Dr. Kathy Soder, Animal Scientist, USDA-ARS, Pasture Systems & Watershed Management Research Unit, University Park, PA spoke next.  The title of her presentation was OREI On-farm Study.  The study objectives were:

1. Monitor pasture, feeding and management strategies over a 4-year period (grazing and non-grazing season)

2. Enrich fatty acid profile of milk in winter by feeding flaxseed 

3. Include forage-only farms for controls (3).

This is an on-farm supplementation study using flaxseed during the winter feeding period when cows are not on pasture, but instead eat stored forages.  A total of 14 organic dairy farms in NH, ME, VT, NY, and PA are collaborating with the project by conducting on-farm research.  All farms are enrolled in Dairy Herd Improvement (DHI) record-keeping.  This enables the research team to collect information about herd milk production and composition, animal management strategies, and reproductive health at each farm.  Twice monthly visits have taken place for the last 4 years to collect data including pasture biomass, quality and intake.  Feed concentrate samples and body condition scores of the dairy cows are also collected monthly.  Of the 14 farms, 8 farms in the winter of 2013-2014 fed flaxseed to half their cows.  The other cows on the farms were a control group.  There were 205 cows for each treatment, flaxseed fed at 6% of the ration and no flaxseed in the feed ration.  This was repeated again during the winter of 2014-2015.  During the grazing season, no flaxseed supplement was fed while the cows were on pasture.  Information was collected on pasture yield and quality, botanical composition, cow productivity, conserved feeds fed, milk samples for fatty acid analysis.  They used some of the information to estimate dry matter intake (DMI) of pasture using the Large Ruminant Nutrition System (LRNS).  They also did an economics survey.

Challenges involved in doing this on-farm research study was insuring the farmers were feeding proper level of flax (one farm avoided feeding flaxseed altogether) and keeping good farmer records, communicating with farmers, communicating with collaborators, and impromptu changes in farm management.

Proportion of pasture fed of the total ration used on grazing dairy farms in this study was 60% pasture on farms using a partial total mixed ration (TMR) or moderate feed input (MI), 90% pasture on those farms supplementing pasture with grain (GS), and 96% pasture on forage only (FO) farms.  The latter group fed some dry hay to round out the feed ration.  Only 7% of the pastures in the study did not meet crude protein content of 14.1% of DMI for lactating dairy cows.  On average, pastures with excessive CP provided 143% of requirement.  The most limiting nutrient was energy.  Thirty-nine percent of the pastures were below 1.37 Mcal/kg of net energy lactation (NEL).  On average, the deficient pastures only met 89% of the energy required.  Thirty-five percent of the pastures were also low on calcium to meet dietary needs of a lactating Holstein and 18% were low on phosphorus and 10% low in sulfur.

Milk production was highest on MI farms (averaging 50 lb/d), and comparable between GS and FO farms (averaging 33 lb/d).  Rumen-N balance was negative on farms that supplemented pasture with a grain mix.

The overall nutritional quality of pastures was high.  Mineral supplementation of Ca, P, and S should be considered for grazing dairy cows.  More research is needed on the use of grain-only (and alternatives) supplementation with high-quality pasture and the potential impacts on rumen-N balance.  High quality pasture and diverse supplementation strategies allow farmers to use feed resources such as pasture and homegrown forages and grains to meet goals for milk production on their farm.

The results of the flaxseed supplementation during the non-grazing season (November-April) showed, on average, an omega-3 content increase in milk of 60% when lactating cows were fed flaxseed over those who were not.  Season, grazing versus non-grazing, did not change average Omega-3 overall over all the farms, but there was a high farm-to-farm variation.  Omega-6 levels were not affected on average across all farms studied that fed flaxseed, but again there was some farm-to-farm variation.  There was no seasonal change either.  As a result, the omega-6 to omega-3 ration declined 36% when flaxseed was fed.  Season did not change average Omega-6:3 ratio, but again there was a high farm-to-farm variation.  Pasture-fed cows have higher omega-3 content in their milk.  Organic dairy cows fed a flaxseed supplement in their winter feed ration mimics the pasture effect so these cows' milk always has a higher omega-3 content than confinement-fed cows fed conventional dairy rations.

There was also a 34% increase in conjugated linoleic acid (CLA) fatty acid in the milk when flax was fed to dairy cows on a non-grazing feed ration.  Even with this increase, there was still a 40% decrease in CLA during the non-grazing season to cows fed flaxseed compared to milk being produced from pasture during the grazing season.

To do this on-farm study, each trip covered 1800 miles to visit 11 farms over 5 days from University Park to Maine and the Canadian border and back.  Some of the northern dairy herds were not grazing in mid-May yet in 2014.  There was great variation in pasture composition and quality from farm to farm and as well in cows.  Cows were Jerseys, Jersey/Holstein crosses, Holsteins, and some other herds of several breeds or crosses.

Dr. Andre Brito, session moderator, was the last speaker for this session.  His presentation was Feeding Flaxseed to Organic Dairy Cows.  To produce organic milk with better fatty acid content and do it economically on a farm requires pasture ecology and management, perhaps small grains, summer annuals, brassicas, flaxseed supplementation during the non-grazing period, and paying attention to animal health, reproduction, and methane emissions.

To discover the effects of ground flax on milk production and fatty acids (FA) profiles in organic Jersey cows, this team of researchers was involved: André F. Brito (UNH), Kathy Soder (USDA-ARS), Jana Kraft (UVM), Brianna Isenberg (UNH), Tales Resende (Federal University of Minas Gerais-Brazil, Diego Oitschach (Federal University of Viçosa-Brazil), André Pereira (UNH), and Melissa Rubano (USDA-ARS).  Two experiments were set up.  Experiment 1 involved twenty lactating organic Jersey cows that received (% of diet DM): 0, 5, 10, or 15% of ground flaxseed during the winter season.  Experiment 2 involved twenty lactating organic Jersey cows that received (% of diet DM): 0 or 10% of flaxseed during the grazing season.

Ground flax nutrient composition is:

· Crude protein (CP(, % DM


22.8

· Neutral detergent fiber (NDF), % DM
25.2

· Organic matter, % DM


96.5

· Crude fat, % DM



33.6

· Oleic acid, g/100 g FA


19.2

· Linoleic acid (-6 FA), g/100 g FA

15.4

· α-Linolenic acid (-3 FA),  g/100 g FA
53.8

	Ingredient Composition of TMR Fed During the Winter Season 

	
	Flaxseed % diet

	Item
	0%
	5%
	10%
	15%

	Amount of flax fed, lb/day
	  0.0
	  2.1
	  3.9
	  6.0

	
	------------% diet dry matter-------------

	Balage
	55.0
	55.0
	55.0
	55.0

	Grass hay
	  8.0
	  8.0
	  8.0
	  8.0

	Ground flax
	  0.0
	  5.0
	10.0
	15.0

	Soybean meal
	  6.0
	  4.8
	  3.5
	  2.0

	Roasted soybean
	  2.0
	   2.0
	  2.0
	  2.0

	Corn meal
	27.0
	23.3
	19.7
	16.0

	Minerals & vitamins
	  2.0
	  2.0
	  2.0
	  2.0


Winter Ground Flax Study Methods were:

· 20 lactating organic Jersey cows (111 ± 62 DIM) were used in 5 replicated 4 × 4 Latin square design. 

·  Each period lasted 21 days with 14 days for diet adaptation and 7 days for data and samples collection.

·  Animals were individually fed twice daily with refusals recorded daily before each feeding.

·  Milk production was recorded throughout the 84-day study.

·  Blood, rumen, urine, feces, and feed samples were also collected.

Increasing ground flax from 0 to 15% diet DM, reduced milk production from 46.7 pounds per day to 43.9 pounds per day, respectively, and yield and content of milk components (but not drastically) during the winter season.  However, 15% dietary flax improved milk FA profile (i.e., more omega-3 fatty acids and CLA) during the winter season.  CLA increased linearly 96% at the 15% dietary flax level over no flax in the diet.  Vaccenic acid, 18:1 trans-11, increased linearly 95% at the 15% dietary over no flax in the diet.  (Vaccenic acid is the main trans FA isomer present in milk fat.  Mammals convert it into rumenic acid, a conjugated linoleic acid, where it shows anti-carcinogenic properties.) Milk α-linolenic acid increased linearly 227% in cows fed ground flax during the winter season at the 15% dietary level.  (Alpha-linolenic acid is an essential omega-3 FA.  It is called “essential” because it is needed for normal human growth and development.)   Milk omega-6 decreased 19% and milk omega-3 fatty acids increased 92% linearly in cows fed ground flax during the winter season from no flax being fed to 15% of the dietary intake.  The milk omega-6 to omega-3 ratio declined 144% linearly in cows fed ground flax during the winter season.  (This too is good for humans drinking whole milk.)

In the second experiment, Effects of Ground Flax on Milk Production, Milk Composition, and Methane Emissions in Organic Dairy Cows During the Grazing Season, more researchers were involved.  They were André F. Brito (UNH),  Brianna Isenberg (UNH),  André Pereira (UNH),  Kathy Soder (ARS-USDA), Nancy Whitehouse (UNH),  Alexandra Catalano (UNH),  Kelly O’Connor (UNH), Monica Stimmel (Virginia Tech), and Milena Lima (UESC).  In this experiment, grazing organic milk cows either received no ground flax or 10% of their feed ration was ground flax.

	Diet Composition During the Grazing Season

	
	Ground Flax

	Item
	0%
	10%

	
	-------------------% of diet DM1-------------------

	Amount of flax, lb/day
	  0.0
	  4.2

	Pasture
	40.0
	40.0

	TMR2
	

	  Balage
	25.0
	25.0

	  Liquid molasses
	  1.9
	  1.9

	  Ground flaxseed
	  0.0
	10.0

	  Organic grain meal
	33.1
	23.1


1Dry Matter  2Total Mixed Ration
	Nutrient Composition

	
	Diet
	
	Ingredient

	Nutrients
	0% Flax
	10% Flax 
	
	Pasture
	TMR
	Corn/Soy Mix 
	Flax

	Dry matter (DM), %
	45.8
	45.3
	
	21.5
	52.9
	91.6
	92.7

	Crude protein, % DM
	16.5
	17.4
	
	19.9
	13.4
	21.7
	28.1

	Neutral detergent fiber, % DM
	39.7
	42.8
	
	50.0
	39.4
	10.5
	33.9

	Acid detergent fiber, % DM
	23.9
	26.4
	
	30.1
	24.2
	  4.2
	23.8

	Crude fat, % DM
	  3.8
	  6.4
	
	  3.8
	  3.4
	  5.8
	30.8

	α-linolenic acid, % fatty acids
	25.2
	30.0
	
	46.6
	15.6
	  5.0
	42.2

	IVDMD1, % of DM
	74.4
	71.1
	
	72.5
	74.3
	84.9
	50.4


1In vitro dry matter digestibility
Grazing season ground flax study methods were:

· 20 lactating organic Jersey cows (112 DIM) were used in a completely randomized design. 

·  Each period lasted 30 days with the last 7 days used for data and samples collection.

·  Animals were individually fed TMR twice daily with refusals recorded daily before each feeding.

·  Milk production was recorded throughout the 120-day study.

·  Blood, rumen, urine, feces, and feed samples were also collected.

Milk production, milk fat content, and milk protein content were not affected by ground flax during the grazing season.  Milk alpha-linolenic acid was highest in cows fed flax during the grazing season.  Milk omega-6 FA decreased and milk omega-3 FA increased with ground flax during the grazing season.  Milk omega-6 to omega-3 ratio lowest in cows fed ground flax during the grazing season.  The ratio dropped from 3.0 to 1.5.  In general, supplementing pasture with ground flax (i.e., 10% diet DM) did not negatively affect milk production and composition, but increased milk omega-3 fatty acids. 

An economic analysis is important to determine how to best utilize ground flax in organic dairy diets.

The poster paper session occurred next from 3:00 PM to 4:00 PM.  The poster papers remained on display for the rest of the conference.  See 2015 Poster Paper Abstracts for details.  Papers displayed with authors present were: 

Advantages of Pasture-based Milk Products
Authors: Van Hekken, D. L.1 *, Tunick, M. H.1 , and Tomasula, P.T.2*
1Research Chemists and 2Research Leader, USDA-Agricultural Research Service, Dairy and Functional Foods Research Unit, Eastern Regional Research Center, Wyndmoor, PA 19038
Effect of beet pulp or barley grain supplementation of a pasture-based diet on ruminal fermentation and methane output in continuous culture
Authors: Soder, Kathy1 *, Aimee Hafla1 (formerly USDA-ARS, now with Agri-King), Andre Brito3, Melissa Rubano1, and Curtis Dell2
1Animal Scientists and 2Soil Scientist, USDA-Agricultural Research Service, Pasture Systems & Watershed Management Research Unit, University Park, PA 16802
3Assistant Professor, Dairy Nutrition Research Center, University of New Hampshire, Durham, NH
Long-Term Trends in Climate, Hydrology, And Water Quality In a Central Pennsylvania Watershed: More Grazing?
Authors: Kleinman, Peter J. A.1*, Haiming Lu2, Kyle R. Elkin3, Anthony R. Buda4, Amy S. Collick4, Gordon J. Folmar5, and Ray B. Bryant6
1Research Leader & Soil Scientist, 3Research Chemist, 4Research Hydrologists, 5Hydrologist, 6Research Soil Scientist, USDA-ARS, Pasture Systems & Watershed Management Research Unit, Building 3702, Curtin Road, University Park, PA 16802, USA
2Nanjing Hydraulic Research Institute, State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, 223 Guangzhou Road, Nanjing 210029, China
Management characteristics of grass-finished beef operations in Pennsylvania
Authors: Dillon, Jasmine1*, Al Rotz2
1Graduate Assistant, Animal Science Department, Penn State University, 324 Henning Building

University Park, PA16802
2Agricultural Engineer, USDA-ARS Pastures Systems and Watershed Management Research Unit, University Park, PA 16802

Environmental footprints of grass-finished beef production in Pennsylvania
Authors: Dillon, Jasmine1*, Al Rotz2
1Graduate Assistant, Animal Science Department, Penn State University, 324 Henning Building

University Park, PA16802
2Agricultural Engineer, USDA-ARS Pastures Systems and Watershed Management Research Unit, University Park, PA 16802

Vermont and New York Energy Life Cycle Case Studies
Authors:  Eric Garza1, Jennifer Colby2*, Bob Parsons3, Mark Cannella4, Juan Alvez2
1University of Vermont Rubenstein School of Natural Resources and the Environment
2University of Vermont [Extension] Center for Sustainable Agriculture
3University of Vermont Extension and Community Development and Applied Economics Dept.
4University of Vermont Extension Farm Viability Program, Burlington, VT 05405
*Presenter
The last technical session for the afternoon was Results of Energy Audits on Grazing Farms in Northeast US.  Ms. Jennifer Colby was moderator of this session and the first presenter.  Ms. Colby is Program Coordinator of the Vermont Pasture Network, University of Vermont, Burlington, VT.  She gave an overview of  Developing a tool to assess farm energy impacts.  Tool development approach was based on “Economic uncertainty and financial performance” research by Mark Cannella (2009) and Organic dairy data (Bob Parsons, 2004-2013).  The dairy data showed that there was wide variation between farms in milk produced, feedstuffs used and the proportions of each feedstuff, and the amount of equipment and purchased inputs.  Daily decisions arrived at by each farmer caused this wide variation in management and output.  The pocketbook drives better decisions.  Examples of daily farm decisions are:

· Value of a grazing day versus a day feeding stored feed

· Cost of timing forage harvest

· Renting versus purchasing equipment; versus purchasing harvested forages

· Fuel use through stages of feed production, harvesting and feeding, and manure management.

Historical energy measures were:

· Fuel use

· Electricity use (often tied to milking parlor)

· Labor expense

· Distinctions between direct and indirect energy.

CIG Energy project goals were to use this opportunity to look at energy in a new way and incorporate that perspective into day-to-day farm-level decisions to reduce energy inputs while making the farm more profitable.

The tool being developed is based heavily on the type of data collected by Lazarus, University of Minnesota.  For instance, collecting data on fuel usage by tractors.  Tractor horse power rating is used to classify the size of a tractor used on a farm.  Then, the screen below captures the amount of fuel used  per hour and the cost of that fuel and then determines how much it costs to do an activity with that tractor.
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This way a specific farm operation use of energy can be captured uniquely for each farm wanting to do an analysis on the cost of performing that operation, such as planting a 20-acre field, in a certain way, such as with complete tillage and planting (as shown below) or using a no-till planter with a burn-down herbicide and comparing the costs of each method analyzed.
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A draft assessment tool has been prepared.  They will now refine tool using:

· Case studies

· Farmer input (tomorrow during the conference and by survey)

· Testing

They will distribute the tool in the summer of 2015 to farmers wanting to do a self assessment and to  service providers that work with farmers on assessing farm energy use and making modifications to daily decisions that they have done in the past if the assessment shows a more efficient way to do them with less energy inputs.

Dr. Eric Garza was the second presenter for this session.  He did his presentation via a recorded video as he teaches classes Tuesday through Thursday at Green Mountain College in Vermont and was unable to attend the conference in person.  This too was a first for us but was done very efficiently and effectively.  He went into the theory behind the assessment tool development.  He started out with a simple efficiency equation: 






Efficiency = ends/means

This can be converted for farm energy use and substitute dollars as a proxy for energy input and output:

Efficiency = Eo / Ed + Ei, 

where Eo = Energy output, Ed = Direct Energy inputs, and Ei = Indirect Energy inputs.

A holistic approach is used to capture all the energy inputs used by a farm to produce food energy.  There is a bigger impact on the environment than just what energy use occurs at the farm.  For example, there is a pollution cost to produce electrical energy used at the farm.  Indirect energy costs include such things as producing and distributing fertilizers, machinery, herbicides, and fuels before they arrive at the farm.  It is also necessary to use a common way to quantify different energy costs from disparate inputs, such as fuels, machinery, and labor.  For instance, fuel usage has both direct (burning it in a tractor) and indirect costs (extracting, refining, and distributing) associated with it.  Farm labor has associated with it the energy burned by the worker to perform the various tasks on the farm, and also, if commuting back and forth from the farm, the energy used to get back and forth.   The annual cost of owning a piece of machinery needs a realistic estimate of its expected life span in years that is divided into the purchase cost to arrive at a yearly cost estimate.  Other physical structures, such as buildings, roads, bunker silos, and tower silos, use a wide array of building materials so the energy required to build them varies accordingly.

Three different farms were analyzed to show differences in energy efficiency: Vermont lamb farm, NY heifer farm, and VT dairy farm.  The Vermont lamb farm used 9.5 kilocalories (Kcal) of energy input to produce 1 kcal of food energy.  This is more than double the energy input (3.8 kcal) required on an average meat producing farm in the US.  The sheep farm transports sheep to some pastures, utilizing fuel. They also make meat deliveries. These are two areas that the farm may be able to change to increase their return on investment (ROI).  Dr. Garza emphasized that the metric used only counts the calorie value of meat sold, not meat produced.  Selling all of the meat produced would therefore have an impact on the farm’s data, and potentially decrease the amount of energy the farm uses to raise one calorie of food.  Here economy of scale also plays a part as larger farms can more efficiently use energy and generally do not sell meat direct to consumers.

The New York heifer raising farm used 10.5 kcal of energy input to produce 1 kcal of food energy.  However, this farm was not pasture-based but fed balage and hay to the heifers.  The operation would fare much better if they put their heifers on pasture to harvest the forage instead of either buying-in hay and balage or harvesting it themselves.  The weight gain the heifers made while at the farm was the proxy for food output value until they left to become producing dairy cows.

The Vermont pasture-based dairy farm was more efficient than the average US dairy farm.  It used 0.8 kcal of energy input to produce one kcal of food energy in contrast to national average of 2.2 kcal of energy inputs to produce one kcal of food energy.  A dairy cow can produce a lot of milk for its body weight so the dairy enterprise has a built-in advantage in producing food energy from energy inputs. 

After the conference's dinner, the Producer Showcase began at 7:00 PM.  Mr. Joe Hatton, was moderator.  Ms. Jennifer 'Tootie' Jones, owner and operator of Swift Level Farm, Lewisburg, WV presented Seasonal finishing and the market trends, All Grass Beef.  She gave us the history of the farm.  Her family moved to the farm in 1843.  Greenbrier County, WV is in Karst topography (A landscape formed from the dissolution of soluble rocks such as limestone, dolomite, and gypsum. It is characterized by underground drainage systems with sinkholes, dolines [depressions formed above caves], and caves.).  Petrified coral is found in streambeds there.  The farm is situated on land that was a savanna when the family moved there.  Cherokee Indians were the original inhabitants and were still present in 1843.  Drovers drove cattle from Greenbrier County to Baltimore.  Jennifer grew up on the farm but then went west to live for a number of years before coming back east to live and work in Pennsylvania for awhile.  She worked at an embryo transplant farm there.  It took her about 20 years to get title to the farm as it had been bequeathed to her and her siblings.  She worked with the Natural Resources Conservation Service to develop a conservation plan for the farm and install conservation practices.  For awhile, she raised corn, hay, and cattle at the 151-acre farm.  An Iraqi wounded warrior convinced her to raise cattle.  She had been into horses.  She went to all grass beef and set up a rotational grazing system on the farm.  She also developed a brand of grass-fed beef called Swift Level Farm & Cattle with a logo.

Her main forages are bluegrass, white clover, red clover, orchardgrass, tall fescue, alfalfa, and timothy.  She has over-seeded perennial ryegrass and crimson clover by frost crack seeding to introduce two more forages into the mix.  She rotates her feeder cattle by nature, not by calendar days, moving them when they signal it is time for them to move to fresh grass.  She moves winter feeding to fields or areas of a field that need the additional nutrients that the waste hay and manure from the animals leave behind.  Hay is contract harvested by a neighbor.

She buys weaned calves from a local farm so hers is strictly a grass feeding operation.  The calves come in at slightly over 500 pounds and are slaughtered at 1350 pounds.  These feeders are marketed at 30 to 36 months of age.  Forty feeders are processed per year; a few each month so that her customers can order it fresh cut if they desire rather than frozen.  The meat is hand cut and trimmed of excess fat.  The beef is aged for a minimum of 40 days but longer than that in wintertime.  Most of the feeders are Angus, but color is not important to her.  The beef is cut and packaged at a USDA inspected processing plant in Roanoke, VA.  The beef is sold by the pound and packaged vacuum sealed.  She takes time to educate the consumer on the cuts of meat.  Philly cheese steak meat currently sells for $9.99 per pound under the farm's label rather than $7.99 for unbranded meat.

Ms. Jones wanted to make sure that she told us that NRCS needs field technicians rather office computer bound people.  She has valued the field work that NRCS has done at her farm.

Mr. Gary Walls from Bruceton Mills, WV was the next farmer to make a presentation.  It was about his award winning pasture-based farm and was entitled, Managing livestock, grass, and water in a rotational grazing system.  This farm had been a dairy farm, but they switched to beef cattle.   There is a 130 acres of grassland for pasture and hay production on two farm tracts.  The two farm tracts are near Cooper's Rock State Park. They run 65 Limousin-Angus cow/calf pairs on their pastures now.  A neighbor does the hay making.  Gary devotes all his time to managing his cows.  He has bred 60% of the cows using artificial insemination (AI), but will increase the percentage to 75% this year.  Predators to watch out for are bears, coyotes, and vultures.

He divides his pastures up into 3- to 4-acre paddocks.  The cattle are rotated to a new paddock about every 3 days once the grass is grazed down to a 4-inch stubble height.   The pastures are native grasses that have naturalized there similar in composition to the Swift Level farm.  One of his photographs showed a very nice mix of grasses and clovers.  When the pasture forage grows faster than the cattle can eat it rotationally, some of the pastureland is cut for hay.  He follows an adage of old timers of feeding hay in the summer when cool season forage production is low and stockpile fescue for winter grazing.  The home farm has two pastures that are eleven and twelve acres that are stockpiled for winter grazing.  When the snow gets deep, he rolls out round hay bales for them to eat.  Since increasing the herd size, he will use two other nearby farms to graze while stockpiling more tall fescue on the home farm for winter grazing so that the whole herd is back at the home farm where he can keep a watchful eye on them.

He has a varied water system for his pastures.  He has Ritchie freeze-proof water fountains.  As needed he tears down the fountains and washes them with bleach to keep them free of algae.  He also has construction machinery tire troughs that are set in concrete.  The tire troughs are fitted with Jobe valves with floats.  He has found a problem with the tire troughs.  The cattle can work the tires out of the concrete pad that they are sunk into.  He uses public water and private well and pump.  The water is piped to the fountains and troughs.  Four waterers provide water to 22 cows on the farm tract owned by his Father.  He likes the flexibility of his pipeline distribution system.

He also has a system of laneways.  Some sections, 150 to 200 feet long, are paved with stone.  The paved laneways are used to move cattle in heavily used lanes, move hay into paddocks in the winter, and load cattle onto trucks or cattle trailers without creating ruts or getting mired down in wet weather.

Mr. Walls belongs to the Morgantown Calf Pool that has 14-15 members.  They shipped 3 trailer loads of feeder cattle this past season.  Red cattle are docked twenty cents per pound.  He recommends crossbreeding Angus to Herefords and Herefords to Angus either with bulls or by AI to get mostly black calves (black baldies [white faces]).  With AI, heat detection of cows by the farmer is critical.  However, some cows do not show heat.  Giving them GnRH (gonadatropin-releasing hormone) induces ovulation so that AI can be done at the right time to get conception.

Mr. Walls is cooperating with West Virginia University to test methods of controlling autumn olive, a very invasive shrub that was released as a wildlife habitat plant material.  It is particularly invasive in WV and Virginia.

Mr. Walls is extremely pleased with his rotational grazing system and sees the need for many more rotational grazing systems on many of WV pastures.

Mr. Joe Hatton, the moderator for this session, wrapped up the Producer Showcase by giving a presentation about his 40-acre farm near Morgantown, WV.  His presentation was Using livestock as a pasture management tool.  Mr. Hatton runs 50 brood cows and 45 ewes on the home farm and on 7 to 9 nearby farms that he has a grazing arrangement with.  He has found that cows are good brush and small tree controllers.  In the fall of 1999 he had a large area on his farm that was beginning to revert back to forest.  There was a variety of woody plants growing on it: hawthorn, tree of heaven, multiflora rose, autumn olive, yellow locust, and blackberry.  There was also a heavy infestation of goldenrod.  He showed us a picture of the area back in 1999 and then a recent picture after the cows had helped restore the site back to grassland.  It was a striking contrast.  The plant life cycle is important; as timing is critical in eradicating unwanted plant species.  Tree of heaven is one species that can get tall and require being cut down.  However, cows will eat the leaves and twigs so there is some forage value to even more mature trees.  There are three main types of brush control: mechanical - brush hogs and chippers, chemical - such as Ally and Crossbow herbicides that are sprayed on brush, and biological - cows and goats.  Brush killing chemicals were used to eradicate multiflora rose, but it is not so much a problem in WV anymore due to rose rosette disease.

The cows are the heavy equipment in biological control.  Round bales can be pulled into brush to get cows to level the brush and destroy it in order to get to the bale of hay and eat it.  Alfalfa bales, he has found, provide an incentive to cows to clean-off briar patches.  These areas then can be seeded to grass and legume mixtures to quickly restore the grassland.  Two of his favorite forages are ladino clover and Benchmark orchardgrass.   He too uses short duration rotational grazing.  He provides water to his livestock using Rubbermaid troughs that are connected to a pipeline with a quick connect coupler.

He noted that in WV 80 percent of the farmers work off the farm as he does.

On Thursday, March 12, the last technical session, Dung Beetles - Their usefulness in the pasture ecosystem and what affects their populations, began at 8:00 AM.  Dr. Thomas Griggs, Assistant Professor of Forage and Grassland Agronomy, West Virginia University, Morgantown was session moderator.

Dr. Griggs introduced the first speaker, Dr. Scott Bowdridge, Assistant Professor of Food Animal Production, Department of Animal & Nutritional Sciences, West Virginia University, Morgantown, WV.  Dr. Bowdridge presented Anthelmintic resistance in cattle, and livestock health management to improve survivability of dung beetles in pastures.  Dr. Bowdridge presented first since he had a class to teach at 10:00 AM back on campus.  This had been scheduled to be the last paper of the session.  Problem parasites in livestock, such as Haemonchus contortus, Haemonchus placei, Ostertagia ostertagi, Cooperia spp., Trichostrongylus spp., and Oesophagostomum specie, caused a need for cattle, sheep, and goats to be treated with parasiticides.  The life cycle of the parasites includes a time when these parasites live in the grass sward of a pastures on leaf blades.  Livestock grazing these pastures drop dung that contains the eggs of the parasites.  Once on the pasture surface, they hatch and crawl onto grass leaves.  Livestock get reinfected by the larvae when they eat the grass.  Fecal egg counts (FEC) can be done from sampling fresh dung pats.  If the parasiticides are effective, FEC is reduced 90% or more.  A 60 to 90% reduction constitutes a moderate level of resistance.  If they are ineffective, less than a 60% reduction occurs, indicating severe resistance to the particular parasiticide.  Three classes of drugs are approved for use in cattle:

1.) Macrolytic lactones


Include: Cydectin, Eprinex, Dectomax, Ivomec

2.) Benzimidazoles


Include: Valbazen, Safe-Guard, Panacur, Synanthic

3.) Neonicotinoids


Include: Levamisole, Tramisole

The Ivermectin class of chemicals have lost their effectiveness in controlling parasites.  Ivomec only reduced FEC 42 percent in a southern WV bull test study in 2007 while Safe-Guard reduced FEC by 95%.  Safe-Guard is Benzimidazole put in a polymer.  As the polymer breaks down in the gut of cattle, the parasiticide is slowly released.  It works well on cattle, but does not work in sheep.  Anthelmintic resistance in WV indicates a lack of efficacy of macrolytic lactones (Ivomec) especially in the pour-on formulation.  The injectable formulation of Ivomec gives somewhat better control but only reduced  FEC by 63%.  Meanwhile macrolytic lactones demonstrated a negative impact on dung beetle larvae, although Moxidectin has less impact on dung beetles.  Therefore, the use of these macrolytic lactones is ineffective in controlling stomach worms in livestock, while killing off the dung beetles who are beneficial insects in a pasture.  The other two classes of drugs, Neonicotinoids and Benzimidazoles have no effect on dung beetles.

In another study, 300 calves were treated at weaning time with Safe-Guard by 5 producers and 1 producer used Synanthic in the WV North Central Calf Pool.  Seventy-five percent of the calves had no worms at weaning time.  Forty-five days after weaning FEC goes up as the wormer wears off and calves are reinfected.  Less than 20% of the calf herd contributes more than 80% of FEC.

Pyrethrins and their derivatives that are used for lice and fly control on cattle are also bad for dung beetle survival.

Since benzimidazoles do not kill dung beetles, why don’t all producers use benzimidazoles?

There are 3 principal reasons:

1.) Not available in pour-on formulation so ease of application is lacking.

2.) No endectocide effect (active against both endoparasites [e.g. stomach worms] and ectoparasites [e.g. lice])

3.) Not as safe as other parasiticides to treated cows.

Dr. Bowdridge rounded out his talk explaining the concept of refugia and how it might help retain dung beetles in pastures.  Every time you treat an animal with an anthelmintic you change the population of parasites.  We assume that all dewormers are 100% effective when in reality they may only be 80-90%.  The remaining worms in the animal after deworming have survived treatment, and therefore, have been selected to reproduce a more resistant population.  Maintaining a population of parasites that are still susceptible to dewormers is creating a refugia.  It is accomplished through selective deworming.  By not deworming some cattle, you are allowing a “refuge” for susceptible genetics to live so that the dewormer being used still has some effectiveness.  The goal of deworming is not parasite-free.  Select a percentage of the herd to deworm, 20% of cows and 10-20% of replacement calves.  Selective deworming in cattle needs to be addressed as it may be a source of balance between parasite control and dung beetle survivability.  Since much fewer cows or calves being treated with dewormers, the untreated livestock's dung is dewormer free.  The dung beetles feeding on those dung pats will not be ingesting the parasiticide.

Dr. Matt Bertone, Extension Associate, Entomologist, NCSU Plant Disease and Insect Clinic, North Carolina State University, Raleigh, was the next speaker.  His topic was the Natural history of dung beetles and commonly-encountered pasture species.  Dr. Bertone described beetles as little tanks that rule the world.  They are the most diverse group of organisms on Earth.  There are over 350,000 named species.  They live on land and in water.  They are characterized by hardened or leathery outer wings

(elytra) that protect the inner wings from harm.  They haunt many habits.  Dung beetles themselves could be loosely described as any beetle that visits dung.  Some are predators, while others feed on dung directly.  True dung beetles belong to two families, Scarabaeidae – Subfamilies Aphodiinae and Scarabaeinae, and Geotrupidae.  They are characterized by lamellate (leaf-like) antennae.  They are the most important dung-feeding beetles.  Dung beetles are quite diverse.  There are approximately 5,000 spp. world-wide, composed of  234 genera with approximately 1,800 species in Onthophagus.  In the US, there are 150 specie in 17 genera.  Dung beetles are most diverse in the Southwest.

Dung feeding activity was described next.  Adults cannot feed on fibers since they have soft filtering

mouthparts.  They eat microbes and small particles of dung.  Larvae have biting mouthparts and do feed on fibers in the dung mass.  They are limited to feeding on a dung ball/mass and often eat their own feces a few times.  Adults often feed larvae until they are sexually mature.  Dung preferences: omnivore then herbivore and carnivore last.  

There are three types of dung beetles: rollers, tunnelers, and dwellers.  Rollers form dung into a ball and roll it away to bury it in the ground just below the surface after laying an egg in it.  Tunnelers burrow several inches below a dung pat to deposit dung balls with eggs embedded in them.  Dwellers as the name implies live in the dung pat or (rarely) just below it.

Dr. Bertone used a series of slides of common eastern US dung beetles so the audience could recognize them in a pasture setting.  The first dung beetle shown was the genus Aphodius.  Most are dwellers,   generally small (~4-7 mm), pill-shaped with elytra covering rear. Their legs have spiny ridges.  They are black to copper colored and some have black heads and pronotums and copper elytra.  Many native and introduced species are present in the eastern US.  They have more diverse diets than other dung beetles.  These are the common Aphodius dung beetles: A. erraticus (black head and pronotum - dull copper elytra), A. distinctus (black head and pronotum - copper elytra with dark blotches), A. fimetarius (black head and pronotum- bright copper elytra), A. granarius (all black - shiny), A. haemorrhiodalis (mostly black - copper tinged elytra at rear), A. prodromus (black head with pronotum black on top with tinged copper at sides - dirty copper elytra), and A. pseudolividus (all brownish copper).  All have a scutellum (a small triangle between the two elytra directly behind the pronotum).  Pronotum is the first segment of the thorax immediately behind the head.

The next genus displayed was Onthophagus.  They are tunnelers.  They are small to medium sized 

(~3-12mm).  Many of the males have horns.  Some are brightly colored but most black.  They have a  round shape and lack a scutellum.  Onthophagus concinnus has a metallic green head and pronotum and dark copper elytra.  Onthophagus tuberculifrons is metallic gray.  Onthophagus hecate is a native dung beetle ~5-8mm in size.  It has bumps (granules) on pronotum and is black and hairy.  A  major male has a spatula-like horn on pronotum and pointed horn on nose.  Onthophagus taurus is ~6-8mm long.  It is shiny with fine punctures on pronotum.  The elytra are reddish to dark brown.  The major male has bull horns.  This species is Eurasian in origin but was introduced to the US in the 1970's.  Other native Onthophagus are O. pennsylvanicus (also similar: O. oklahomensis) and O. tuberculifrons.

These dung beetles are oval in shape and are shiny black.  Their front feet look like mole feet.  O. nuchicornis is a non-native dung beetle that has a brownish gray head and pronotum with copper and black mottled elytra.

The genus Digitonthophagus is a non-native that was imported into the US.  Digitonthophagus gazella is a common species in the southeastern US.  Oval in shape without noticeable protrusions, it has a black head with a black pronotum with copper fringed sides.  The elytra are copper to brownish copper.  It is the most widespread dung beetle in tropical and subtropical pastures north to North Carolina.

Phanaeus vindex (rainbow scarab) are tunnelers.  They are large (~11-22 mm) and  brightly colored (iridescent green & red).  Males have a “rhinoceros” horn.  Pairs bury dung for offspring.  The dung balls are coated in soil.

Other tunnelers are Copris minutus and Dichotomius carolinus.  They are shiny black.  D. carolinus is twice the size of the C. minutus and is copper tinged on the legs, at joints between head and pronotum, and the joint between pronotum and elytra.

The genus Canthon are rollers.  They are small to large (~4-25mm).  They never have horns – males and females are similar.  Their hind legs are thin.  Most are black or with a bronze/green sheen.

They have strong odor.  Two species are C. vigilans (black)  and C. chalcites (bronze).

The last genus shown was Geotrupes.  They are tunnelers that go deep into the soil.  They are large (~12-25mm) and have exposed mouthparts .  Their antennas have 11 segments.  They are shiny black with metallic blue, green, or bronze tinge.  

Dung beetles are seasonal with different species appearing at different times during the year.  Aphodius erraticus are active in the springtime.  Aphodius distinctus and Geotrupes blackburnii are most active in the fall.  Aphodius lividus is active from early spring to late summer.  Onthophagus gazella is most active from midsummer to mid-fall.

Adult dung beetles are preyed upon by birds and small mammals.

The final presenter at the dung beetle session was Dr. Wes Watson, Interim Department Head - Entomology & Professor and Extension Specialist, Livestock & Poultry, North Carolina State University, Raleigh.  His presentation was Dung beetle contributions to pasture nutrient cycling.  Dr. Watson started his presentation by saying dung is key.  Dung quantity (cows defecate 6 times a day) and distribution are important for nutrient cycling.  A research study, Spatial and time distribution of dairy cattle excreta in an intensive pasture system, by S. L. White et al., J. Environ. Qual. 30: 2180-2187 was cited.  He showed how the dung and urine was distributed over a one year period in 2 paddocks that were grazed over 2 days served by one water trough near the gate of the first paddock at a far corner.  Paddock 1 was grazed day 1 and day 2 paddock 2 was grazed but cows had to go back into paddock 1 for water and exited from the gate in paddock 1 to be milked twice daily.  Distribution uniformity was reasonably good although the dung and urine spots were more concentrated near the water trough and gate in the first paddock since they had to go to water in paddock 1 for both days that they were on these 2 paddocks and also stood at the gate for some time to wait to go back to the farmstead to be milked on 4 separate occasions.  A sequence of dung and urine spot patterns were shown after the first grazing event in July, 1997, after the second grazing event in August, 1997, and then after 6 grazing events had occurred from July, 1997 to April, 1998.  It shows that short duration rotational grazing tends to make dung and urine distribution rather even.  However, it also shows that a short duration rotational stocking of cattle can also be better if each paddock is grazed separately having its own water trough and gate opening.  After 6 grazing events in a year, there is a lot of fouling of the pasture by dung so dung beetles are necessary to clean up the mess and help recycle nutrients for use by grass regrowth after a grazing event.  

Dr. Watson showed us what the effects Onthophagus taurus and Onthophagus gazella have on nutrient recycling.  They are tunnelers.  Tunnelers produce a lot of holes beneath the dung pat as they tunnel into the soil to deposit dung balls at the bottom of the tunnels.  They improve soil conditions by improving permeability by their burrowing, and soil tilth by mixing soil and dung together.  Soil from the tunnel digging is forced up on top of the dung pile.  Nutrient cycling is done by the adults and their larvae ingesting the dung and excreting their wastes and by the burial of dung balls by the adults a few inches into the soil.

Dr. Watson noted that there has been some limited research on the positive impact that dung beetles have on yield and quality of plants - three studies in all, one from Georgia on coastal bermudagrass and two from Australia.  Therefore, two annual pasture grasses were selected for study by NCSU, annual ryegrass and sorghum-sudangrass.  Three mediums were used to grow the 2 forages, Coastal Plain loam, Piedmont red clay, and play sand.  A dung beetle, Onthophagus taurus, was selected as it is the most common dung beetle at two sites in NC, Goldsboro (Coastal Plain) and Salisbury (Piedmont).  It makes up about two-thirds of the dung beetle population at those two sites.  This was a pot study, but it mimicked a rotational grazing system.  There was a sequence of deposition of dung and a grass growth period (40 days) followed by a grazing period with a deposition of dung and then another rest period as if cattle were moved to another paddock.  This was repeated a second time to yield two cuttings.  On each of the 3 soil types, the experiment had a control, a dung only treatment, a dung plus dung beetles treatment, and an ammonium nitrate fertilizer treatment.  The pots were in a randomized arrangement.  The dung plus dung beetles treatment had 5 pairs of dung beetles placed in the pots after each manure treatment.  The two annual grasses were planted and allowed to grow 40 days before being cut to leave a 3-inch stubble height then treated again with dung only or with dung beetles and allowed to grow another 40 days before being cut and treated again.  The cuttings were dried and weighed to determine yield.  The first cutting sorghum-sudangrass yield was significantly higher on the sterile play sand when treated with dung plus dung beetles.  The Coastal Plain loam yield was higher with dung plus dung beetles but the variability of the data kept it from being significantly different from the dung only treatment or the control.  On the Piedmont clay, the dung plus dung beetle treatment was not significantly different in yield from the dung only treatment, but was significantly different from the control.  At the second cutting of the sorghum-sudangrass, yield differences were more pronounced on the play sand and the Coastal Plain loam, the dung plus O. Taurus yield of sudangrass was significantly higher than the dung only and control yields showing a cumulative effect of dung beetle activity of recycling nutrients and improving soil health.  The Piedmont clay dung plus O. Taurus was higher in yield but not significantly over the control and dung only treatments.  When both cuttings were pooled together, it was very similar to the second cutting results with the dung plus O. Taurus being significantly higher in yield than the control and dung only treatment on the play sand and Coastal Plain loam while becoming significantly different in yield over the control on the Piedmont clay and higher in yield but not significantly over the dung only treatment.  Meanwhile, the annual ryegrass results were opposite of the sorghum-sudangrass.  The dung plus O. Taurus treatment was significantly different in yield on the Piedmont clay for both cuttings, first and second cut, than the control or the dung only treatment as well as the fertilizer treatment used on this grass.  It also produced a significantly higher yield on the play sand over the control and dung only treatment at the first cutting, but only over the control in the second cutting.  It also yielded higher than the fertilizer treatment, but not significantly.  On the Coastal Plain loam, the dung plus O. Taurus treatment yielded annual ryegrass significantly higher than the control but not against the dung only treatment.  The fertilizer treatment yielded more than all the other treatments, but only significantly over the control.  At the second cutting of ryegrass, the fertilizer treatment was significantly higher than the other three treatments.  The dung plus O. Taurus treatment came in second in yield being significantly different than the control while yielding more than the dung only treatment but not significantly.  When both ryegrass cuttings were pooled together, the dung plus O. Taurus out-yielded the other three treatments significantly on the Piedmont clay and on the play sand.  However, on the Coastal Plain loam, the fertilizer treatment out-yielded significantly the dung plus dung beetle, the dung only treatment, and the control in order of descending yield.  The dung plus O. Taurus out-yielded the dung only and control treatments significantly even though it yielded less than the fertilizer treatment.  Bottom-line, O. taurus significantly increased total dry weights from two cuttings of Sudan and Ryegrass over the control and dung only treatments.

More regional studies on dung beetle role in ecosystem services are needed.  Soil types, microbes, forages, and species complex must all be taken in account to gauge how dung beetles influence different ecosystem services as a result of the situation involved.  There are still a lot of unsolved questions yet to get a better understanding of dung beetles and what it takes to keep them abundant.  Dung beetles must be homegrown in your own pastures.  They cannot purchased for introduction.  Do not overstock pastures with animals to avoid trampling dung piles which would destroy their suitability for dung beetle habitat.

This concluded our technical sessions.  After a mid-morning break, we began our Pasture-Based Farming Research and Demonstration Needs Discussion Concurrent Sessions.  This was held from 10:00 AM to 12:00 PM.  Due to the lower than usual turnout of participants this year, we decided to have our private sector and public sector people participate in the discussions together.  We had pre-arranged to have several researchable topics listed for discussion.  They were: 

· Riparian Pasture Grazing Management to protect water quality

· Orchardgrass Die-Off Investigation Action Plan

· Supplementation of Dairy Cows to enhance omega-3 content in milk

· New Forage Crops & Varieties to enhance and extend pasture productivity

· Energy Audits on Grazing Farms using the Self-Audit Form

· Promoting Dung Beetle Activity in Pastures

· Goat and sheep parasitology progress on pastures

Participants were to discuss progress, funding initiatives, demonstration projects, coordination efforts, collaboration opportunities, and explore new directions in doing research and demonstration work.  Below are the list of topics and the people assigned to them to discuss research and demonstration needs based on their stated interests on the conference registration form.

Riparian Pasture Grazing Management to protect water quality
Leader - Peter Kleinman, USDA, ARS

First Hour Participants:

Jenn Colby - University of Vermont, Pasture Network

James Cropper - Northeast Pasture Consortium

Michael Morris - West Virginia Farm Bureau

Al Rotz - USDA, ARS

Howard Skinner - USDA, ARS & NEPC Ex. Committee

Lawrason Sayer - MD Farmer

Second Hour Participants:

Fay Benson - Cornell University

Ken Miller - MA farmer & NEPC Ex. Committee

Peter Miller - CROPP-Organic Valley

Kevin Ogles - USDA, NRCS

Susan Parry - USDA, NRCS & NEPC Ex. Committee

Les Vough - University of Maryland & NEPC Ex. Committee

Orchardgrass Die-Off Investigation Action Plan
Leader - Geoff Brink, USDA, ARS

First Hour Participants:

Sid Bosworth - University of Vermont & NEPC Principal Investigator

Joe Hatton - WV Farmer & USDA, NRCS & NEPC Ex. Committee

Gordon Jones - Virginia Tech

Ed Rayburn - West Virginia University & NEPC Ex. Committee

Les Vough - University of Maryland & NEPC Ex. Committee

Don Wild - NY Farmer & King's AgriSeed

Second Hour Participants:

Sid Bosworth - University of Vermont & NEPC Principal Investigator

Jim Cropper - Northeast Pasture Consortium

Joe Hatton - WV Farmer & USDA, NRCS & NEPC Ex. Committee

Gordon Jones - Virginia Tech

Michael Morris - West Virginia Farm Bureau

Tracy Neff - King's AgriSeed

Ed Rayburn - West Virginia University & NEPC Ex. Committee

Howard Skinner - USDA, ARS & NEPC Ex. Committee

Genevieve Slocum - King's AgriSeed

Richard Swartzentruber - DE Farmer

Promoting Dung Beetle Activity in Pastures - 10:00 - 11:00 AM

Leader: Tom Griggs, West Virginia University

Participants:

Fay Benson - Cornell University

Matt Bertone - North Carolina State University

Jasmine Dillon - Penn State University

Kimberly Hagen - UVM, Pasture Network

Jana Malot - PA Farmer

Kevin Ogles - USDA, NRCS

Susan Parry - USDA, NRCS & NEPC Ex. Committee

Diane Schivera - ME farmer & Maine Organic Farmers & Gardeners Association & NEPC Ex. Committee

Wes Watson - North Carolina State University

Supplementation of Dairy Cows to enhance omega-3 content in milk - 10:00 - 11:00 AM

Leader: Andre Brito, University of New Hampshire

Participants:

Duane Hertzler - PA Farmer & PA Grazing Lands Coalition

Ken Miller - MA farmer & NEPC Ex. Committee

Peter Miller - CROPP-Organic Valley

Kathy Soder - USDA, ARS

New Forage Crops & Varieties to enhance and extend pasture productivity - 10:00 - 11:00 AM

Leader: Eric Noel, VT Farmer & NEPC Stakeholder Action Committee Chairman

Participants:

Tracy Neff - King's AgriSeed

Genevieve Slocum - King's AgriSeed

Richard Swartzentruber - DE Farmer

Goat and Sheep Parasitology progress on pastures - 11:00 AM - 12:00 PM

Leader: Scott Bowdridge, West Virginia University

Participants:

Matt Bertone - North Carolina State University

Tom Griggs - West Virginia University

Kimberly Hagen - UVM, Pasture Network

Diane Schivera - ME farmer & Maine Organic Farmers & Gardeners Association & NEPC Ex. Committee

Kathy Soder - USDA, ARS

Wes Watson - North Carolina State University

Energy Audits on Grazing Farms using the Self-Audit Form - 11:00 AM - 12:00 PM

Leader: Jennifer Colby

Participants:

Jasmine Dillon - Penn State University

Jana Malot - PA Farmer

Eric Noel - VT Farmer & NEPC Stakeholder Action Committee Chairman

Al Rotz - USDA, ARS

Reports were prepared for each session and these were presented in the afternoon of March 12 during the Reports Session.

At 1:00 PM, the Research/Demonstration Directions and USDA Agency Reports began.  James Cropper moderated this session.  Tom Griggs led the session off with the Dung Beetle report on research and education needs.  Below are the group's findings:

NEEDS: 

· Need for educational resources in terms of parasite control that lessen impact on dung beetles. (i.e., Fact Sheet, You Tube videos, a web “guide to dung beetles” – NC – Traps/on-farm monitoring)

· Pasture Walks

· Parasitoids that work in barns and feeding areas, but not in dung patches in pasture

· Database on various modes of action for treatment (Insecticide Resistance Action Committee?)

· Advocating for more research on “modes of action” on insecticides.

· IPM updates from PSU/Cornell

· Management Methods/Cultural Controls

· Dung beetle dispersion rates – research needed

· Connection to Soil Health/Nutrients/Biology

· The Impact of Climate Change on dung beetles

· Funding Opportunities

· CIG – Nutrient Management/IPM /Soil Health

· NESARE

· Match – Salaries, Farmers

· CSP Enhancement

What can we do/Promote?

· On-Farm demonstrations/monitoring 

· NRCS CIG program- Nutrient Management, IPM, Soil Health

· USDA CSP Enhancements could also support Dung Beetle through on-farm demonstrations 

· NESARE Farmer Grants Programs

· Survey to assess conditions/baseline

· Youth Program (4-H, FFA)

· Flotation method, education, monitoring

· Training on methods of trapping and monitoring

· Along fence line? Bait made by scooping dung into paper towel then freezing

· Delay rotation with chickens following cattle - wait for a few days for beetles to burrow

· Pheromone Traps?
· Molecular Study of Fly vs Beetles vs Grasshopper
The next report was given by Dr. Geoff Brink, Research Agronomist, USDA-ARS,  U.S. Dairy Forage Research Center, Madison, WI.  He covered the Orchardgrass Die-Off research and demonstration needs concurrent session.  
Needs:

 1. Variety evaluation based on seed origin, including older varieties, to gauge susceptibility to 
premature loss of stands.

 2. Evaluation of harvest management practices

 a) Cutting frequency and timing

 b) Cutting/grazing height effects a various times throughout the growing season

 c) Early versus late cut for hay

 3.  Involve grass breeders in efforts to ascertain cause of premature die-off - Dr. Michael Casler at 
US Dairy Forage Center, Edzard van Santen at Auburn University, and the Oregon Orchardgrass 
Seed Producers Commission
Current Research:

 1. Gordon Jones' experiments at Virginia Tech

a)  Fertility variables with best management practice harvest management

b)  Orchardgrass, orchardgrass/alfalfa cut at 4 heights (2, 4, 6, 8 inches)

c)  Growth chambers - temperature by cutting height interactions

d)  Literature review of 18-year experiment - early versus late first cutting by cutting height on                                                        
regrowth

2. Sid Bosworth - summer cutting heights

Action Items:

1. Gordon Jones reports results of doctoral experiment work at next conference.

2. Update Mid-Atlantic Orchardgrass Task Force with report and presentation.

3. Ask Marvin Hall to more closely monitor stand persistence in orchardgrass yield trials.

4. Summary of potential research directions sent to Experiment Station Directors and Extension Directors as part of the Northeast Pasture Consortium reports.

5. Evaluation of historical weather data to assess stress periods across the Region by Gordon Jones and Dr. Edward Rayburn, WVU.

6. Sid Bosworth will evaluate current plots and consult with Gordon Jones regarding summer defoliation management.

7. If funds are available, conduct experiment using variety by management by environment variables.  Pathogen impacts should be noted.
Dr. Peter Kleinman gave the Riparian Pasture Grazing Management to protect water quality concurrent session report. 
Needs:

1. Explore the impacts of changing landuses in riparian areas on ecosystems services.  Weigh the pros and cons that impact both the farmer and resource health.  Do ungrazed grass buffers add any measure of additional water quality benefits over a rotationally grazed pasture?  Are forested riparian buffers superior to grassed buffers? Or, do they have different attributes that make either one an effective tool depending on the circumstance?

2. The first audience that needs to be trained in riparian area management are the various state and federal agencies involved in environmental policy making, regulation, and financial and technical assistance.

3. In Karst topography areas that are pastured, best management practices need verification that they do in deed have an impact on reducing contamination of groundwater.

4. For exclusionary fencing along water courses or bodies, there needs to be a more comprehensive set of prescriptive measures on when and where to use either permanent fencing materials or portable fencing materials.  To cut down on livestock access to a stream with a floodplain, will a single fence on just one side be effective enough to limit direct contamination?  Half the cost to install and maintenance required of fencing both sides.

5. Develop a framework for riparian area conservation planning.

6. Build a tool to help planners arrive at alternative plans to protect pastured riparian areas that meet landowner objectives and TMDL goals.

7. Build a predictive model that shows the impacts on ecosystem services based on a suite of best management practices or alternative suites of practices being proposed or evaluated for a site.

Current research and synthesis work:

The Pasture Systems and Watershed Management Research Unit and the Pennsylvania State University Riparia Center have formed a  Riparian Conservation Team.  This is a 4-year project.  They will develop and test a Riparian Conservation Planning Tool during this time.
Dr. Andre Brito followed with the report for the Supplementation of Dairy Cows to enhance omega-3 content in milk concurrent session.

Needs:

1. More research on why grass pastures increase omega-3 fatty acids and lower omega-6.

2. Cow supplement research to cut down on nitrogen excretion and methane output from grass fed dairy cows.

3. Effect of annual and perennial forage dietary choices on fatty acid and protein composition in milk and animal performance – reproductive efficiency, methane generation, milk flow.

4. To counter high feed costs in supplementing lactating dairy cows, develop low cost supple-mentation rations that still produce the desired effect on fatty acid and protein composition and milk flow while decreasing nitrogen excretion and methane emissions.

5. More collaboration among animal scientists, plant scientists, soil scientists, and milk chemists to produce milk with the desirable fatty acid and protein composition.  For instance, cheese properties are affected by lactating dairy cow diets due to the protein composition of the milk. If the right kind of raw milk is produced, how does homogenization and pasteurization affect the desirable milk components?

Current on-farm and university research work:

Several different projects have been done by Dr. Kathy Soder and Dr. Andre Brito with other collaborators for some time now and presently for both organic and conventional dairy farms on supplementation of barn fed and pasture fed dairy cows.  Other studies have looked at molasses and beet pulp supplementation of dairy cow rations.  An all pasture diet tends to fall short of net energy of lactation requirements; therefore, requiring energy (carbohydrate) supplementation.

Funding has been primarily through the National Institute of Food and Agriculture research grant programs, such as the Organic Agriculture Research and Extension Initiative (OREI), and Sustainable Agriculture Research and Education (SARE) program.

Mr. Eric Noel, Chair of the Northeast Pasture Consortium Stakeholder Action Committee, presented the next concurrent session report, New Forage Crops & Varieties to enhance and extend pasture productivity.
Needs:

1. New varieties of warm season annuals that are suited for grazing to fill the gap created by the summer yield depression of cool season perennials for beef and dairy cattle.

2. University research trials on brown midrib nonearing corn which tillers profusely.

3. University research trials on brown midrib (BMR) dwarf pearl millet – higher leaf to stem ratio, better standability (less lodging), high digestibility, and extensive tillering makes it a good grazing forage.

4. University research trials using different means of preparing forage seedbeds on lake-laid clay soils.  Mr. Noel has a 5-acre plot using three techniques of preparing forage seedbeds: (1) rotavator,  (2) field grazed, subsoiled, and lightly tilled, and (3) grazed, subsoiled, and no-till seeded.

5. Investigate the use of tree-of-heaven as a drought hedge.  (Editor's note: Although tree-of-heaven is very drought tolerant, it is an invasive plant species propagating itself by prolific seed production (>300,000 wind-dispersed seeds per mature tree annually) and vegetative reproduction by suckering off roots of mother trees.  It is extremely difficult to eradicate once established.)

6. Fertility trials on annual warm season grasses to investigate what rate is needed to keep them adequately fed with nitrogen during successive harvests.
Current on-farm and university research work:

Dwarf varieties of millet, sorghum, sorghum-sudangrass, and sudangrass have been developed with the BMR gene inserted in them.  The dwarf varieties have shorter stem internodes than the conventional varieties. There are four major annual warm season grass breeders in the US currently developing these new varieties.  The dwarf varieties, except for sorghum, tend to make better grazing varieties as they are leafier and tiller more.  The BMR varieties have improved forage quality over the non-BMR ones, having more sugar, digestible fiber (less lignin), and protein.  Dwarf variety yields are lower than conventional varieties, but with their improved quality, produce similar or better livestock performance.  MasterGraze corn is a new grazing BMR variety that is non-earing and multi-tillering.  Its stems have a high sugar content.  It is ready for harvest in 60 days.

Mr. Don Wild, Wild Acres Family Farm and Stakeholder Action Committee Liaison to the Executive Committee, gave the Goat and Sheep Parasitology progress on pastures concurrent session report.
Needs:

1. More genetic resistance to stomach worms in sheep and goats.

2. More persistent forage varieties with condensed tannins in them, such as birdsfoot trefoil, that act as natural dewormer feeds.  Birdsfoot trefoil has the right kind of tannins, but is not as persistent as it could be with more resistance to disease.  Seedling vigor improvement would also be a plus.

3. More producer awareness of the loss of sheep and goats to meningeal brain worms (Parelaphostrongylus tenuis) that are hosted by wild deer populations.  These worms can cause high mortality rates in flocks infected by them.  Wormers must be administered to reduce losses.

Current on-farm and university research work:

West Virginia University, in cooperation with Virginia Tech, is running trials on crossbreeding hair sheep, such as Katahdin and St. Croix, that have a natural resistance to stomach worms with wool sheep, such as Dorsets and Suffolk.  Genetic selection of ewes and rams that have a genetic resistance to worm infestation is also being done.  WVU researchers prevent new infections by keeping sheep on raised metal floors.  All their feces fall through the floor, so if there are eggs in the feces, they cannot get reinfected with worms from their feces.  They have also fed fishmeal to sheep and got an immune system response to it.  They are also feeding some small doses of copper to sheep that act as a wormer without also being toxic to the sheep.  Birdsfoot trefoil is being fed to small ruminants in a study being conducted cooperatively among WVU, Cornell University, Rhode Island, and the University of Maine to see how well its condensed tannins control worm infestations.

Action items:

1. Letters of support from the Northeast Pasture Consortium when Dr. Scott Bowdridge applies for research grant money.

2. Follow-up to get updates on WVU and other cooperating land grants' work on parasite control.

Ms. Jennifer Colby reported on the concurrent session, Energy Audits on Grazing Farms using the Self-Audit Form.  

On-Farm Demonstration Needs:

1. More energy audits of Northeast Pasture Consortium farmer members to fine tune the self-audit form.

2. Energy use of all terrain vehicles needs quantification for the tool similar to what was presented for tractors since ATV's are commonly used on many farms, especially grazing ones.

3. Subsoiler energy use needs to be quantified as well since they exert a heavy draft on tractors that pull them above that of other tillage implements.

4. Further background information needs to be put in the modeling tool.

5. Initiate a website for grazing farms energy audits.

Current demonstration work: 

See Results of Energy Audits on Grazing Farms in Northeast US session beginning on page 18.
USDA-Agricultural Research Service Report

Dr. Peter Kleinman, Research Leader at the Pasture Systems and Watershed Management Research Unit at University Park, PA led the presentation by ARS.  The Research Unit has seen a fifty percent increase in their budget.  This is due to their being a Long Term Agro-Ecosystem Research (LTAR) for the Upper Chesapeake Bay drainage basin and the Northern Crescent Farm Resource Region (encompasses the northern Great Lakes States to northeastern MN, the Susquehanna River basin, Delaware River Basin, and the Hudson Valley, and New England).  LTAR will conduct comprehensive research that supports the development of agricultural management practices and systems that improve ecological integrity and heath.  LTAR will provide a framework for assessing agricultural economics and sustainability at the scales relevant to producers, agribusiness, policy makers, and society as a whole.  LTAR will coordinate the assessment of agricultural production, sustainability and resilience across multiple scales.  LTAR will coordinate the development of improved varieties, crops, management practices and systems that are resilient to anticipated variations in climate.  LTAR will coordinate research that links production practices, climate variability and land use change on water resources across broad spatial and temporal scales.  To this last end, Dr. C. Alan Rotz is involved in Climate Change work as a modeler.  The Research Unit is a part of the Northeast Climate Hub.  Dr. Howard Skinner is a co-leader in that effort.  They are looking at agriculture vulnerability to climate change.
Dr. Geoff Brink, Research Agronomist at the Dairy Forage Research Center (DFRC), Madison, WI, reported on their work there.  A dairy initiative at the DFRC is research to maximize nitrogen and phosphorus utilization (and minimize loss) as a major goal.  Some confinement dairy farms are facing lawsuits due to their alleged pollution of groundwater.  An example of their products is a fact sheet, Snap-shot assessment of nutrient use efficiency on confinement dairy farms.  Dr. Brink has published several research papers on pasture management that have added greatly to our knowledge on how to manage short duration rotational stocking of livestock and some of the ecosystem services that those pastures provide, such as protecting water quality from nitrogen, phosphorus, and sediment runoff.
Diane Van Hekken, Research Chemist at the Dairy and Functional Foods Research Unit, Eastern Regional Research Center, Wyndmoor, PA, reported on their work.  They are embarking on their next five year program.  They will be looking closely at biologically active compounds in milk and how they are affected by processing procedures, such as pasteurization.  They will also study the effect of processing milk has on its bioactive compounds in fresh high-moisture cheeses.  They will be installing a simulator this year that emulates how people digest milk products.  They will be studying mature adults' ability to digest milk products first.
USDA-National Institute of Agriculture and Food (NIFA)
Dr. Jim Dobrowolski spoke in person this year.  He is the Program Leader for Water, Wildlife, Pasture, and Range at NIFA.  His formal presentation was Beyond NIFA’s Integrated Programs: Requiring Stakeholder Co-production As An Incentive To Link Science With Management.  He observed that “Practitioners who look for 'actionable' knowledge seldom refer to academic research.”  Therefore NIFA is encouraging integrated programs in their funding grants to get research, education, and extension functions together to solve a problem area or issue.  Research, extension, and education components complement one another and are truly necessary for the ultimate success of a project to solve an issue with answers and action.  Research should fill knowledge gaps that are critical to the development of practices and programs that will address the problem properly and really solve it.  Education should strengthen institutional capacity and curricula and train the next generation of scientists, educators, practitioners, and citizens in the techniques that truly solve a problem.  Extension should lead to measurable documented changes in learning, actions, or conditions in an identified audience or stakeholder group, such as pasture-based farmers.  Integrated projects have these important characteristics: Stakeholder Driven (just how much)?, Problem Focused, and Outcome Oriented.  
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Dr. Dobrowolski went on to explain what co-production means:

· Co-production means delivering public services with people rather than to them;

· It implies an equal relationship between professionals, the people using the services, their families and their neighbors; 

· When public services are delivered in this way, the services themselves and the people who use them, become far more effective agents of change.

NIFA has tailored the Agriculture and Food Research Initiative (AFRI)  Coordinated Agricultural Projects (CAPS) to use the co-production concept of requiring a management plan and having project teams with stakeholder advisory boards (true co-production?) or involving stakeholders in planning and executing research, education, and extension functions.  Another NIFA program, the National Water Quality Program, required an evaluation plan from the beginning.  Without an evaluation plan, the project is not reviewed—a model for forcing the issue toward Co-P?  It certainly brings into focus that results must occur as an outcome of research, education, and extension.  We need to know what we want to achieve and why.  What rangeland/pasture issues are you trying to address that will deliver to management (methodology that, and the people who will, actually be instrumental in solving the issue)?  How will a project help address the issue?  How will you evaluate the impact of your project?  Ask yourself “So What?”  Co-production as a part of impact is the quantifiable difference a project makes in the quality of life for clients, citizens, or stakeholders.  In other words, what will be different as a result of your project?  Did management change the situation for the better?  What are the project activities that will lead to the desired impact(s)?  Do they include research?  Do they include extension?  

Do they include education?  Do they include building relationships?  Develop a strategic response:

· Research:  What are the knowledge gaps?

· Education:  How will you train the next generation?

· Extension:  How will you reach those who need the information?

· Co-P:  How will this work relate to management?

Dr. Dobrowolski then moved on to show how convergence of disciplines was also an essential part in getting a funding grant approved.  Applying the concepts of convergence:

· How they apply to rangeland and grassland issues;

· How they apply to NIFA’s funding portfolio.

Convergence is the merging of technologies, processing disciplines, or devices into a unified whole that creates a host of new pathways and opportunities.  Citing Sharp et al (2011), “It involves the coming together of different fields of  study—particularly engineering, physical sciences, and life sciences—through collaboration among research groups and the integration of approaches that were originally viewed as distinct and potentially contradictory.”  Citing Wickson et al. (2006), Dr. Dobrowolski defined transdisciplinary: Engaging with different ways of knowing the world, generating new knowledge, and helping stakeholders understand and incorporate the results or lessons learned by the research.  This is the result of convergence.

He went on to say that NIFA's role is to:

· Support transdisciplinary approaches

· Fund rangeland and grassland science, education and outreach innovations in the realm of convergence

· Disciplines of soils, hydrology, biology, chemistry, nanotechnology, robotics, engineering, computational science, teaching, social sciences, others

· Identify opportunities for convergence

· Science to address societal challenges

· Structures to facilitate transdisciplinary interactions

· Evaluate if convergence is occurring

· Supporting culture, environment, structures, opportunities

As an example of applying convergence, he cited the Cropland Watershed CEAP Synthesis: Transforming Knowledge for Evaluating Impacts of Conservation Practices on Water Quality, Improving Management of Ag Landscapes (NC State and 15 other institutions):

· Over 150 years of watershed and water quality (WQ) experience, with specialties in WQ monitoring, agronomy, soil science, biological and ag engineering, rural sociology, economics, statistics, and modeling. 

· Assess and plan conservation practices at the watershed scale for better WQ outcomes; identify pollutants of concern and sources before selecting practices; prioritize practices in critical areas; select and apply practices effective for pollutants of concern; adoptable and maintained; keep track of practices for assessment, treatment needs; and establish monitoring protocols specifically for WQ changes from practices.

How will we know if convergence is working?  Network of NIFA-funded rangeland and grassland science researchers today and ?????  (Editor's note: This may be more a matter of funding dollars available for applicants.   Many more applicants than money to go around causing feast and famine for each applicant depending on their ability to write impressive proposals.)

Challenges and opportunities for NIFA’s rangeland and grassland programming:

· Challenge: Maintain balance between fostering transdisciplinary research and maintaining robust disciplinary research.

· Opportunity: Include a convergence option in AFRI Foundational BENRE Program

· Challenge: Provide opportunities to interact formally and informally.

· Opportunity: Focus annual project director meetings and special symposia on convergence, encourage teams of researchers.

· Challenge: Identify rangeland and grassland as potential areas for convergence cultivation and evaluation.

· Opportunity: Fully develop data management tools to help elucidate where rangeland and grassland activities across government converge to have the greatest impacts on societal challenges.

NIFA is working to make rangeland and grassland studies one of the defining issues:

“I know many of the issues on rangelands and grasslands….just their prominence as a land type in the U.S. and the world helps to ensure their place as an important part of NIFA’s portfolio.”—Sonny Ramaswamy, NIFA Director.  

Potential Funding for Rangeland and Grassland Issues:

· AFRI Foundational

· Invasive Weeds--herbicide resistance, ecology ($5M)

· Bioenergy, Natural Resources and Environment—N&P cycling; biodiversity and ecosystem services ($9M)

· Environment and NR Economics—economic impacts or implications of ag and mgt on the environment ($5M)

· Climate Variability—Climate resilient land use for agriculture and forestry ($5M)  (Editor's note: Humid East pastures are resilient.

· Alfalfa and Forage Research Program—improving alfalfa forage and seed yield; persistence; harvesting and storage systems; quality of alfalfa as animal feed; and breeding to address abiotic and biotic stresses on production and seed yield ($1.3 M, FY 2014)

· Renewable Resources Extension Act ($300,000)—Rangeland eXtension web presence.

USDA-Natural Resources Conservation Service (NRCS)

Mr. Sid Brantly, National Range and Grazing Land Ecologist, Washington, DC, gave the NRCS report.  He started with an analogy saying that grazinglands specialists are in the patrol car and walking the beat.  Across the Nation there are 375 full time grazinglands specialists and a 1000 more that spend 50% of their time roughly on grazinglands issues.  These numbers are slowly shrinking.  As witnessed by the East National Technology Support Center in Greensboro, NC, they have only one grazinglands position filled out of three on paper.  The 1985 Farm Bill was the catalyst for the hiring of more grazinglands specialists.  At the time of its passage, there were only 240 grazinglands positions, nearly all west of the Mississippi.  However, the 2014 Farm Bill has a flat-lined budget and the Grassland Reserve Program has been folded into Agricultural Conservation Easement Program (ACEP).  Since it has been folded into ACEP, it lost some of the funds it had been receiving as a stand-alone program.  Meanwhile, the Conservation of Private Grazing Lands (CPGL) that was established in the 1985 Farm Bill and then authorized to spend $60 million annually in the 1996 Farm Bill has languished.  This authorization of funds for CPGL was never met with any appropriations in any fiscal year, but instead what money was used for grazing lands came out of the Conservation Operations Program that provides conservation technical assistance to landowners and operators on all landuses.  Until recently, this was better than nothing until it became nothing specifically allocated and dedicated to grazing lands technical assistance.  It is now up to the State Conservationist in each State whether or not they have people on staff to provide technical assistance on grazing lands.  Conservation Operations appropriations have been dwindling year after year.  This is where conservation technical assistance comes from so unless CPGL gets funded separately, the future is not bright for grazing lands technical assistance.

Ecological site description work continues on rangeland and forestland sites.  Eighty-five people has received training on doing site descriptions.  Training of NRCS people also continues on pastureland issues.  Susan Parry, PA-NRCS State Grassland Specialist, who is member of the NEPC Executive Committee, is an example.  

Financial assistance programs, such as the Environmental Quality Incentive Program (EQIP), are funded well.  Sixty percent of the EQIP funds goes to livestock farms and ranches.  Pasture issues on these farms and ranches must be addressed to qualify for cost sharing.  The Conservation Stewardship Program has cost sharing assistance for pasture management enhancements.

Just completed task force recommendations on how to determine pasture soil health.

Pastureland National Resources Inventory is still on-going.  Training of NRCS people to gather the data from the randomly selected sampling points across the Nation begins in April.  Most of the data needs to be collected in late Spring to mid-Summer.

A new financial and assistance program created by the 2014 Farm Bill is the Regional Conservation Partnership Program.  This provides grants up to $10 million to do innovative conservation measures in a partnership with NRCS.  Organizations that can partner with NRCS are: 

· City or township governments

· Private institutions of higher education

· Nonprofits having a 501(c)(3) status with the IRS, other than institutions of higher education

· State governments

· Public and State controlled institutions of higher education

· Special district governments

· Native American tribal governments (Federally recognized)

· County governments

This program is available in only eight designated critical areas in the US.  Chesapeake Bay is one of the eight.

This concluded the Reports Session.

A brief Business Meeting was held.  Ms. Jennifer Colby,  Program Coordinator of the Vermont Pasture Network, University of Vermont, was nominated and unanimously elected to be our new Public Sector Member-at-Large for 2015-2016.  Mr. Richard Swartzentruber, Swartzentruber Homestead, Greenwood, DE, was nominated and unanimously elected as our new Private Sector Member-at-Large.

Jim Cropper was charged with sending letter to all US representatives and Senators in the Northeast Region and Jason Weller, Chief of NRCS introducing them to the Northeast Pasture Consortium and telling them about our work.

Jim Cropper was also charged with writing a letter specifically to Glenn Thompson, Chairman of the Subcommittee on Conservation & Forestry of House Agriculture Committee, introducing the Northeast Pasture Consortium to him and providing him information on our function of promoting pasture-based farming and our connection to the Pasture Systems and Watershed Management Research Unit at University Park, PA that is in his home district.  Diane Schivera asked that she be sent a copy of the letter.

Jim Cropper also volunteered to draft a resolution to be sent to the House Agriculture Committee and the Senate Agriculture Committee to document the need for the Conservation of Private Grazing Lands program of NRCS be funded for the first time since its authorization in 1996.  For some time funding of grazing lands technical assistance came out of the Conservation Operations program.  However, this has been discontinued and as the appropriations continue to dwindle for Conservation Operations, it is unlikely that funds will be set aside expressly for grazing lands assistance under this program.  Joe Hatton asked that a copy of the resolution be sent to him.

The Farmer Survey questionnaire sent out earlier in the year to all farmer members was briefly discussed.  The deadline extension for sending in the questionnaires is April 1.  It was estimated that it would take 10 days to analyze the input received from pasture-based farmers around the Northeast.  A conference call for Private Producers to discuss the results was scheduled for April 10.  Susan Parry, USDA-NRCS, Harrisburg, PA and Executive Committee member, is the contact person for this survey.

Jim Cropper thanked Joe Hatton and Tom Akin for their service on the Executive Committee of the Northeast Pasture Consortium over the past four years.  He further thanked Joe Hatton for his help in setting up the Conference at the Waterfront Place Hotel and Convention Center this year.  The Waterfront Place was a great venue for this year's conference.

Jim Cropper asked for approval to adjourn the business meeting.  It was approved and the business meeting was adjourned and the Conference was at it's end.
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