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Fifty-seven people attended and participated in the Northeast Pasture Consortium (NEPC) Conference 
held at the Holiday Inn Harrisburg-Hershey Hotel and Conference Center on February 19 and 20, at 
Grantville, PA.  Even though our Conference was held almost a month later than last year, we again had 
to contend with another federal government shutdown that threatened to keep all our USDA partners 
from attending.  However, by Friday evening, February 15, just in the nick of time - the furloughed 
USDA employees were able to return to work the week of our Conference.  It still hurt our attendance 
for Natural Resources Conservation Service grazing lands employees, but Agricultural Research Service 
was able to send a nice contingent to our conference including two scheduled speakers.  Weather also 
was a factor as a February 19 and 20 snow and ice storm dampened attendance somewhat and caused us 
to cut our conference short.  We held an abbreviated business meeting the evening of February 19 after 
our Producer Showcase session.  We closed our Conference at 12 noon on February 20 after we finished 
our work on priority research and education needs and reported them to the full conference that morning.  
This allowed people to begin their journey home before the roads iced up as the storm went from snowing 
to freezing rain later in the afternoon on the 20th. 
 
The 2019 Conference focused on the research and education priorities that our stakeholders had devel-
oped for us at the 2018 conference.  Eight and a half continuing education units were approved for 
Certified Crop Advisers and Certified Forage and Grassland Professionals by ASA-CSSA-SSSA and the 
American Forage and Grassland Council, respectively.  Our first technical session on February 19 began 
at 10:30 AM on How to Transition a Dairy Farm from Confinement Feeding to Pasture.  For the first 
time, we included a farmer panel in a technical session.  Two farmers who had transitioned their dairy 
farms from confinement operations to a pasture-based system were featured after an Extension economist 
gave his presentation on the economics of switching from a confinement feeding operation to a pasture-
based feeding system that stocks milk cows on fresh, standing forage when available for grazing.  Fay 
Benson, NEPC Executive Committee, Public Sector Chairman-Elect, moderated the session. 
 
Dale Johnson, Principal Agent, Farm Management, Western Maryland Research and Education 
Center from Keedysville, MD first presented The economics of grazing systems and the financial tools 
you need to use to assess the financial condition of your farm during this difficult economic climate 
of the dairy industry.  Dale quoted Dr. Danny Klinefelter of Texas A&M University, “The function of a 
competitive market is to drive the economic return to the average farmer to breakeven.  This means that 
top farms are profitable, average farms just barely get along, and bottom farms are losing money and will 
go out of business.  This is the economic reality.  It means that your farm success and survival depends 
on your continuous improvement to stay in the front of the pack.  If you don’t constantly improve, then 
you will just barely get along or go out of business.  You are in competition with other farms locally, 
nationally, and internationally.  You have to improve your management faster than other farmers improve 
their management to stay in business.  Maintaining your status quo will lead to failure.”  This is very true 
in the Dairy Industry regardless of feeding regime: organic, conventional confinement, or pasture-based 
- grass-fed only or fed supplements.  One has to pencil out for an individual farm if the premium paid for 
grass only and organic milk can offset the loss in overall farm milk production.  In Maryland, the number 
of dairy farms have declined from approximately 2200 farms in 1985 to about 400 in 2019.  Some of this 
is due to farm consolidation as the remaining farms have larger herds, but most of the attrition has 
occurred as profitability has declined and the land sold for development or more profitable or gentrified 
(e.g. hobby farms) agricultural use. 
 
From a chart labeled 1995 – 2009 Average Annual Income, Expenses, and Profit, MD graziers per cow 
milk production was about 4400 pounds less than that of confinement dairy farmers.  However, their 
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costs of milk production per cow were nearly $900 less than of confinement dairy farmers.  Their profit 
per cow was $638 versus $472 for confinement farms.  As the organic milk market grew, it became ap-
parent to most pasture-based dairy farmers that the next step to increased profitability was to get certified 
organic.  In Dale’s chart 2015-2017 Average of Maryland Dairy Farms Income, Expenses, and Costs Per 
COW, 7 organic farms had the lowest average total income per cow ($3608) of the farms in the survey 
that compared the 7 organic farms to 21 non-organic farms.  The non-organic farms were broken down 
into the average of all 21, the top 5, and the bottom 5.  Income per cow of the non-organic farms was 
$4578. $4647, and $5068 for the average of all 21, the top five and the bottom five, respectively.  The 
interesting thing here is that the lowest five farms in profitability had the highest income per cow.  Their 
downfall was it was costing them too much money to get that extra income per cow.  It was costing them 
$5015 per cow to get $5068 in income – just barely above breakeven.  Meanwhile, the other non-organic 
farms’ expenses were a $1000 -$1200 (top 5) less and the 7 organic farms’ expenses were half that of the 
lowest 5 non-organic farms, $2523.  Profit per cow was $1083 for the 7 organic farms double that of the 
average of 21 organic farms, $481, and over $200 more than the top 5 non-organic farms, $854.  For 
years, bragging rights have always focused on milk production per cow rather than income per cow.  As 
seen here, the lowest 5 non-organic farms are producing plenty of milk per cow, they are simply spending 
too much money to get that production.  Most of that extra expense is coming from purchased feed and 
hired labor.   
 
Herd size of the 21 non-organic farms was 143 cows on average with both the top 5 and lowest 5 being 
about 170 cows.  Meanwhile, the 7 organic farms’ average herd size was only 75 cows.  This becomes 
important when net farm yearly income is looked at.  Can it sustain a family?  Or, is off-farm income 
needed to supplement family income? 
 
Understanding farm economics requires looking at solvency, profitability, liquidity, and efficiency.  Much 
of the previous statistics looked at efficiency [per unit (cow, hundredweight of milk) analysis of 
productivity of resources] and profitability (income statement).  A balance sheet can analyze solvency or 
long-term financial condition.  Cash flow (ability to pay current bills) determines liquidity.  Dairy farms 
(except seasonal calving dairies) tend to have better cash flow as a biweekly milk check tends to distribute 
income more evenly than most other farm types with less regularly occurring income. 
 
An example organic dairy farm (IRS Schedule F trend summary) was compared to the 7 organic farms 
for the same 2015-2017 time frame.  The rolling herd average for the example farm was 9000 pounds of 
milk per cow while the 7 organic farms’ rolling herd average was just over 7800 pounds of milk per cow.  
The example farm had 80 milk cows versus 75 cows average for the 7 organic dairies.  In this comparison, 
the cost of production was higher for  the example farm than for the other 7 organic dairies, $202,000 (3-
year average) versus $189,500 (both figures rounded).  It appears the example farm was producing more 
of its own stored forage (depreciation, interest, repairs & maintenance expenses).  Yet, the 7 organic 
dairies’ loss of milk production dragged down their average net farm profit to approximately $81,500 
versus $101,200 for the example organic dairy farm even though their expenses were lower.  This was 
the result of a loss of $45,000 in forgone farm milk sales in producing 1200 pounds less milk per cow 
per year.  In an attempt to reduce the purchased feed bill, some organic dairy farmers have chosen to go 
to grass-only milk production.  Later in the conference, this feeding method will be examined.  There is 
a premium paid for grass-only milk due to its enhanced fatty acid composition over supplement-fed 
organic cow’s milk.  However, there tends to be a further lowering of milk production per cow and more 
skill involved in maintaining herd health and milk flow. 
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Trend Analysis was done on a per cow and per CWT basis (shown below) for the example organic farm 
and the seven organic dairies.  The example farm weaknesses and strengths were shown in a color code.  
Green indicated income was more than 20 percent higher or that cost is more than 20 percent lower than 
average (a strength in the farm business).  Red indicated income was more than 20 percent lower or that 
cost is more than 20 percent higher than average (a weakness in the farm business).  The example farm’s 
depreciation, interest payments, repairs and maintenance, and taxes costs were colored red indicating 
these costs were 20 percent higher than average, or a weakness in the farm business.  This would indicate 
that more depreciable property was owned than the average dairy farm would have.  Interest payments 
and repairs and maintenance would indicate more machinery/equipment had been purchased and required 
more repair and maintenance than the average dairy farm.  Taxes more than 20 percent higher than ave-
rage would indicate more taxable real property.  The seven organic dairies costs for these four schedule 
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F (1040) expense categories were all considerably lower indicating less machinery/equipment and less 
taxable real property to operate their dairy farms.  However, when it came to the example farm’s strengths 
(green colored entries) it included feed, fertilizer and lime, rent or lease, seed and plants, and other 
expense costs than were 20 percent lower than average.  These same schedule F (1040) entries were very 
high for the seven organic dairies or weaknesses in the cost of producing milk in their operations, running 
from 56%-69% higher to 3 times higher (rent or lease).  The higher rent or lease costs may be due to 
renting cropland for stored forage production freeing up the home farm’s open land to be converted total-
ly to pasture to maximize milking/dry cow herd size. 
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The last chart shown was a projection and cash flow analysis of the example farm that showed what 
would happen if milk prices fell from current levels during the years 2015-2017 to approximately $8.00 
lower.  This penciled out to a breakeven cost of $28.08 per CWT of milk selling for $28.00.  If the farm 
family was withdrawing $35,000.00 for family living expenses, cash flow for the year would be in the 
red $14,284.00.  Belt tightening would have to occur or extra family income from outside sources.  Fall-
ing farm prices on milk have been the norm recently.  This was a good example showing how this would 
impact dairy farm families if continued weakness in milk prices at the farm occur.   
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Two dairy farmers then gave their experiences in shifting from confinement feeding to pasture-based 
feeding of their milking herd.  Eric Ziehm from High Meadows of Hoosic LLC, Hoosic, NY was the 
first speaker and a new convert.  He originally was a partner with his two brothers in a conventional 
confinement dairy operation.  A neighbor and friend of his offered him a partnership in a nearby 300-
acre farm that had been left mostly fallow for several years.  He accepted this offer as he was not happy 
with the high turnover of milk cows caused by confinement feeding.  This farm having been mostly fal-
lowed for several years allowed him and his new partner to go organic immediately from the land 
standpoint.  He transitioned heifers out of the co-owned conventional herd with his brothers; a lot of 
Jersey, Jersey crosses and smaller breed cattle that would be good grazers.  He followed the organic cer-
tification requirements to get them certified organic in a year.  He was also able to purchase two small 
organic cow herds.  They shipped their first organic milk in June of 2018.  They secured a contract with 
Stonyfield.  High Meadows is part of the Stonyfield Direct Milk Supply program, which aims to support 
Northeast family farms by providing resources and technical assistance during their first two years of 
operation. They started out with 80 head of milk cows.  Since the cows are on grass, he is hoping that 
they will have greater longevity than confinement-fed cows.  So far, herd health has been better.  Due to 
the late start in 2018, the spring flush of grass was missed so the grass was more mature than he wanted 
the cows to graze.  They do supplement their cows with 14-15 pounds of grain to provide more energy 
in the dairy ration.  Eric asked a lot of dairy graziers for advice on how to get started pasturing milk cows.  
Since the new start-up, a new milking parlor and a free stall barn have been built so that they can expand 
their herd size to about 200-head and house their cows as needed during bad weather. 
 

 
      
Doug and Julie Martin, owners of Pleasant Valley Jerseys LLC, spoke about how they started their 
350-cow grazing dairy operation 25 years ago.  The Martins began dairy farming with Doug’s parents.  
Doug’s path to grazing and raising Jersey cows took international influence beginning in 1978.  He was 
influenced by Queen Elizabeth of England whose farm had Jersey cows.  He visited Jersey Island in the 
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English Channel where the cows were originally selected and bred.  A Mennonite from Paraguay who 
had visited their farm asked why they did not graze their fields close to the barn.  He was also influenced 
by Titus Martin, a long-time PA grazier and Allan Nation, former publisher and editor of The Stockman 
Grass Farmer magazine.  He quoted Allan as saying, “Ryegrass-clover to a dairy farmer is like oil to an 
Arab.”   In 1997, he and Julie traveled to New Zealand to learn about rotational grazing of dairy cows on 
pasture.  They first started stocking their cows on pasture in 1993.  By 1998, they had a herd of 320 milk-
ing cows that produced 9 million pounds of milk per year.  They were able to double their income without 
investing in more buildings and equipment.  They go by the adage that “the cow herd is the foundation 
of all wealth on a dairy farm”.  They now have 25 years of experience stocking dairy cows on pasture.  
They had started with Holstein cows and switched to Jerseys.  Their children are following their path in-
to dairy farming.  As the years have passed, they have added additional farmland under their operation 
renting an additional farm before purchasing it, and now renting another farm under a long-term lease to 
run their replacement heifers on pasture.  Orchardgrass and ryegrass are the primary grasses growing in 
their pastures.  In 2018, they were 100% grass farming; no longer growing any commodity crops.  They 
became an limited liability corporation (LLC) in July of 2017.  Blue silos made Doug hard of hearing so 
they now preserve their stored forage as balage. 
 

 
 
Session 2, Promoting Clover Growth in Pastures:  Why? – New & Old reasons, and How?, began after 
lunch at 1:00 PM.  Michael Flythe, Research Microbiologist, USDA-ARS, Forage-Animal Produc-
tion Research, from Lexington, KY was the first speaker.  The title of his presentation was New 
Research on Isoflavones: Animal Growth & Vascular Health Benefits of Red Clover and other Forage 
Legumes.  He first introduced the research team at the Agricultural Research Service Forage-Animal 
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Production Research Unit at Lexington.  They are: 
Team Member    Role In Project 
Isabelle Kagan –  What compounds are in the forages 
Michael Flythe –  What the compounds do to the bacteria 
Brittany Harlow –  What the bacteria do to the animals 
Glen Aiken –   What the animals do to the forages (Glen recently retired.) 
Tracy Hamilton & technical staff – assist the scientists. 
 
Michael started out his technical talk explaining how man-made antimicrobial growth promoters work 
in the ruminant animal, such as cows, sheep, and goats.  This was done to set the stage for how a red clo-
ver isoflavone, biochanin A, that is a natural antimicrobial growth promoter, aids the grazing ruminant.  
An antimicrobial growth promoter is an antibiotic or other anti-bacterial that selectively kills certain bac-
teria in the rumen that alters how nutrients are used.  A ruminant gains more weight or gains the same 
weight with less feed intake making forage go further in producing meat or milk.  A ruminant has a differ-
ent digestive system than a non-ruminant or monogastric animal, such as a horse or pig.  Forage ingested 
by a ruminant passes through an esophagus, the rumen, a gastric stomach, the small intestine and lastly 
the large intestine.   The rumen is a large muscular vat where bacteria and other microbes live and break-
down or digest the forage entering it.  Michael compared the rumen to another biological system that the 
Consortium members know well… the pasture.  Just like a pasture, there are forage species (beneficial) 
and weed species (wasteful) to animal nutrition in the rumen.   
 

   
 
Protozoa in the rumen harbor methane-producing microbes called methanogens.  This diverts some of 
the carbon that could produce animal tissue to a potent greenhouse gas that is released to the atmosphere.  
There are also hyper ammonia-producing bacteria that divert nitrogen (N) that could be used to produce 
animal tissue protein.  This heightened ammonia concentration in the rumen is detrimental to ruminant 
health and must be eliminated from the body in the urine. 
 
Antibiotic growth promoters:  the herbicides for weed rumen bacteria.  Ionophores such as Monensin 
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(Rumensin™) and Lasalocid (Bovitec™) are fed to cattle to selectively eliminate the weed rumen bac-
teria.  Other Antibiotics, such as Tylosin (Tylan™) and Chlortetracycline (CTC), work as well. 
 
Michael posed two questions: “Are there alternatives to antibiotic growth promoters?  Can we find them 
in forage plants?”  The answer is yes.  He went on to explain how.  Starting out with what we have known 
for some time about the value of legumes growing in pastures. 
 
Why grow legumes in pastures?   Legumes can harbor nitrogen-fixing bacteria that form nodules on their 
roots.  As these roots die and slough off, this nitrogen can be utilized by grasses growing in association 
with the legumes thus requiring low N inputs from chemical fertilizers.  Legumes are high in protein 
content.  They are highly digestible.  They increase forage diversity, offering some grazing animals a 
more preferred grazing choice.  Improved performance, such as rate of gain and greater milk lactation 
and components, occurs.  “My cattle just do better on clover,” is a common grazier comment. 
 
An isoflavone found in red clover is another advantage recently discovered.  Red clover and other leg-
umes are rich in isoflavones.  Isoflavones are a group of compounds in the flavonoid family.  The isofla-
vone, Biochanin A, acts as an antimicrobial growth promoter as it: 

• Decreases the bacteria that convert feed protein-N to ammonia 
• Decreases ammonia in the rumen and increases bypass protein, and 
• Promotes faster animal growth. 

 
Biochanin A Supplemented Pasture Trials were done at Lexington: 
v 63-day (spring) and 61-day (fall) trials 
v Cool season grasses, no clovers 
v 36 calves, 4 calves per pasture, 3 pastures per treatment 
v Treatments 

Ø Pasture Only (control) 
Ø Pasture + dry distiller’s grains (DDG) 
Ø Pasture + dry distiller’s grains + biochanin A (BA) 

v Biochanin A (5.3 g/head/day) 
• equal to about 1/3 red clover diet 

 
As seen in the adjacent graph, biochanin A significantly improved 
rate of gain over just adding dry distiller’s grains to the diet of grazing 
cattle.  (P value is a statistical measure that helps scientists determine 
whether or not their hypotheses are correct.  The smaller the p-value, 
the stronger the evidence that the null (no effect) hypothesis be re-
jected.)  What happens to biochanin A and the other isoflavones after 
the rumen?  Isoflavones are metabolized by rumen bacteria (Changed 
to make them more soluble). These metabolites enter the blood stream 
where they act as antioxidants, anandamide promoters “runner’s 
high”, and decrease hypertension by acting as vaso-relaxants.   
 
The last property is extremely important when cattle are on tall fescue 

dominant pastures.  Fescue toxicosis causes vasoconstriction (blood vessel constriction).  This restricts 
blood flow especially in the extremities (tail, legs).  This impacts heat dissipation (animals run a low-
grade fever), nutrient absorption, and reproduction.  Cattle grazing endophyte-infected tall fescue often 
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wallow in the mud to cool-off.  The impacts of fescue toxicosis could be mitigated if vasoconstriction 
was reversed.  The alkaloids made by the fungal endophyte in toxic tall fescue are vasoconstrictors.  The 
isoflavone metabolites are vaso-relaxants. 
 
It has long been recognized that cattle in toxic tall fescue pastures perform better if there is clover in the 
pasture.  This was attributed to better nutrition or to “dilution” of the alkaloids – the animals take in less 
alkaloid because they have another forage to eat.  But is it all dilution, or is there vaso-relaxation? 
 
Using rumen fistulated goats (n=6), a trial was done feeding Kentucky 31 (endophyte-infected) seed or 
extracted alkaloids and red clover extract for a few days to see what effect feeding fescue alkaloids and 
red clover isoflavone extract had on blood vessel constriction and expansion.  If fed just fescue alkaloids, 
the measured luminal (inner open space or cavity of a tubular organ, as of a blood vessel) areas of carotid 
and interosseous arteries shrunk quickly and remained constricted.  If fed clover isoflavones along with 
fescue alkaloids, the arteries began to expand back to near normal in 4 days. 
 
Therefore, there are two new things to consider when making decisions about legumes: 

1) We knew clovers and other legumes were good, high-protein forages.  Now we know that they 
also influence how that protein is utilized in the rumen by inhibiting wasteful bacterial weed 
species, which promotes faster animal growth. 

2) We knew that you could dilute toxic fescue alkaloids with clover.  We now believe that the so-
called dilution effect is actually vaso-relaxation or -dilation – a reversal of vaso-constriction. 

 
How do we feed the isoflavones to ruminants?  
 
v Can we graze red clover? 

Ø Yes, 25% stand as red clover to get weight gain benefits, less for vasodilation. 
 
v Can we feed red clover hay? 

Ø Yes, isoflavones are found in the hay.  We have fed hay and gotten a response.  Data will be ready 
for presentation soon. 

 
v Can we feed another legume?  Possibly.  It needs further investigation. 

Ø Soy hulls 
Ø Soybean meal 
Ø White clover 

 
v Are isoflavones available in a supplement or mineral? 

Ø Currently working on it. 
Ø Would a supplement be useful to you?  (Cost vs. benefit ratio: growing clover or feeding suppl.) 

 
v What about reproductive effects? 

Ø Our experiments were with growing animals. 
Ø Isoflavones are less (about 1/10,000) estrogenic than estradiol. 
Ø How much is too much for cows? 

 
Tracy Neff, Genetic Advancement/Sales & Support, King's AgriSeeds, Inc., Manchester, PA was 
the second speaker at this session.  Tracy covered clover establishment into pastures.  As with all 
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legumes, clover seed should be inoculated with the Rhizobium strain specific for the legume species 
being planted to get optimum nitrogen fixation to grow legumes and the associated grasses supplied with 
a natural source of nitrogen fertilizer.  Many commercial clover seeds now come with the Rhizobium 
bacteria al-ready applied to them by a seed coating that encapsulates each individual seed.  Since many 
of our farmer members raise their crops and livestock certified organic, Tracy mentioned that there is an 
organic seed coating (OC) that they can use meeting Organic Materials Review Institute (OMRI) 
standards.  Organic clover seed with such a coating will have the initials OC on the seed label or tag.  
The seed bags them-selves if reviewed by OMRI will have the OMRI logo somewhere on the bag.  
Coated conventional clo-ver seeds will have the initials CT on the seed tag.  They have a clay-based 
coating with a fungicide such as Apron XL and a Rhizobium inoculant in it.  Their Barenbrug seed line 
have a seed coating called Yellow Jacket TM (YJ).  This is a starch-based coasting with Apron XL and 
Rhizobium inoculant in it.  The coating holds moisture and other nutrients around the seed – making 
them available as needed for faster and surer germination and establishment.  Nitrogen fixation by 
legumes depends on the species, length of growing season, and harvest regime.  The coatings do drop 
the number of seeds in a pound.  However, the ones with a fungicide in them and that absorb water 
enhance seedling survival.  Therefore, even though there is less pure live seed in a bag of seed, the 
establishment year stand is likely to have more surviving seedlings per square foot.  Always check the 
pure live seed content of the seed being purchased, and adjust planting rate to get the appropriate seeding 
rate that is recommended.  This will better ensure that a full stand count is achieved. 
 

 
Although clovers do enhance pasture nitrogen availability and feed value, not all pastured livestock prefer 
them and may avoid them if other forages can be selectively grazed instead.  Too much clover in pastures 
can be a hazard for horses.  For instance, red clover, other clovers, and alfalfa can be infected with a Rhi-
zoctonia fungus when the legumes are under stress from drought, humidity, and continuous grazing.  A 
toxin called slaframine is produced.  When consumed while grazing or as hay, clover infected with this 
fungus will often cause horses to slobber excessively.  This is known as slaframine poisoning but is not 
life-threatening.  
 
Red clover and other clovers, such as white clover, often called wild types that come from a seed bank 
already present in pastures where clovers grew before, can often become dominant in pastures that are 
grazed too close frequently (usually under continuous grazing management).  This can be too much of a 
good thing if they become more than 50-60 percent of the standing forage mass.  These clovers can cause 
bloating in ruminant animals if eaten in excess.  An unusually wet late winter and early spring can also 
spawn a heavy growth of clover too.  Most of the time this is beneficial as long as the clover content does 
not go beyond 50-60% of the standing forage mass for cattle and sheep pastures. 
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Frost crack seedings are useful in current grassy pastures.  All clover species can be seeded this way with 
success.  The best time to do this is in late winter when overnight temperatures drop below 28 degrees 
Fahrenheit for a few days and daytime temperatures go above 32.  The alternate freezing and thawing 
works the seed into the soil to a depth that will spark germination when soil temperature is ideal.  It is 
important to graze close or scarify the grass turf to have mostly bare soil for the seed to fall on when 
broadcast on the soil surface. 
  
To get robust clover growth the soil pH should be at least 6.0.  Clovers are more tolerant of soil acidity 
than alfalfa.  It is also important that phosphorus (P) and potassium (K) are at adequate levels for good 
legume growth.  Before planting clovers, take soil samples of the pasture to be seeded, and lime and ferti-
lize as necessary following the soil test laboratory recommendations received.  It is best to collect soil 
samples at least 6 months in advance, so that if lime needs to be applied to the pasture, it can be done as 
soon as possible after getting the soil test recommendations back.  This allows the lime enough time to 
react with the soil since it will only be surface applied and not tilled and mixed into the soil. 

 
The last speaker at this session was Dr. 
Ed Rayburn, Forage & Pasture Spe-
cialist, West Virginia University Ex-
tension, Morgantown.  His presentation 
was Promoting Legume Growth in 
Pastures, Positive Aspects and Chal-
lenges.  Ed started his presentation by 
naming and showing pictures of the most 
important legumes in the Northeast: al-
falfa, white clover, red clover, and birds-
foot trefoil.  He displayed another slide 
(shown on the left) pointing out that red 
clover and white clover often grow in 
association with each other and with 
grasses and other forbs (e.g. dandelion) 
in our northeastern pastures.   

 
He said the positive aspects of using legumes in pastures and hay fields were: 

1. Nitrogen (N) fixation 
a. 100 to 200 lbs./acre/year. 
b. Saving $50 to $100 /acre/year in applying nitrogen fertilizer costs. 

2. Increase forage quality [low neutral detergent fiber (NDF), high crude protein (CP) & 
nonstructural carbohydrates (NSC)] 

a. Higher dry matter intake (DMI) that increases average daily gain (ADG) and milk 
production 

i. ADG increase 0.25 to 0.5 lbs./day 
ii. Milk production increase of 6 to 10 lbs./day 

 
When legumes make up 25-30% of forage dry matter production, they provide adequate nitrogen to 
grasses and non-leguminous forbs on soils with high levels of soil organic matter (SOM).  In a series of 
graphs, Ed demonstrated this was the case when red clover and birdsfoot trefoil were used in forage yield 
trials.  The graph that displayed red clover and birdsfoot trefoil yield on a high SOM soil was a classic 
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step-plateau response.  Yield of red clover/birdsfoot trefoil rose rapidly in straight line fashion to approx-
imately 25% of total forage mass and then flat-lined at 100% of relative yield to 50-60% of forage mass 
the highest observed percent of total forage mass in this trial.  When birdsfoot trefoil only was grown 
with grasses, a low SOM soil pasture required a much higher percentage of birdsfoot trefoil in the total 
forage mass, 60%, double that of the high SOM soil to get a 100% of relative forage yield.  On a medium 
SOM soil, red clover and birdsfoot trefoil needed to be at least 55 to 60 percent of total forage mass to 
get to 100% of relative yield.  The reason for this response based on soil organic matter is that more soil 
nitrogen is released in a high SOM soil than on a soil with a lower level of SOM.  This decreases the 
need for increasing red clover or birdsfoot trefoil content in the forage mass to provide adequate nitrogen 
to the grasses to get to 100% of relative yield. 
 
The next graph compared yield of ladino clover growing in tall fescue (4-yr. average April clover stand: 
24% 0-N) versus tall fescue fertilized 120 pounds of N per year with 8% ladino clover stand.  In years 1 
and 2, the ladino clover-fescue yielded 86% and 88%, respectively of the fescue that was fertilized with 
120 pounds per acre of N with a minor component of ladino in it.  However, in years 3 and 4 this yield 
difference was narrowed to 95% of the fescue fertilized with chemical N.  This narrowing of the yield 
difference between ladino clover/fescue and N-fertilized tall fescue may be due to more residual organic 
N from root sloughing and decay being released as the years went by.  Any unused chemical N is likely 
to disappear from the soil through leaching or denitrification.  Organic N is released slowly as roots decay 
and used by plants before it can be lost from the soil. 
 
Ed next explained that our common Northeast grass species differ in yield potential when fertilized at 
150 – 220 lbs. N per acre.  Using orchardgrass as the standard (relative yield (RY) value = 1.0), tall fescue 
is the highest yielder at 1.07, reed canarygrass is 0.92, smooth bromegrass is 0.87, timothy is 0.87, and 
perennial ryegrass the lowest at 0.73 (bluegrass would be similar).  This then makes a difference in how 
big a percentage of the total forage mass has to be in legume content, as a higher yielding grass would 
require a higher percentage of legume forage mass growing with them.  There is also a great variation in 
legume yield potential.  Here he compared alfalfa with red clover.  In comparing the two legumes in rela-
tive yield to orchardgrass (RY value =1.0), alfalfa had a RY = 1.26 while red clover had a RY of 0.94.  If 
the alfalfa can maintain its stand percentage as well as red clover, it will produce more N through fixation 
than red clover will, everything else being equal. 
 

Following up on the positive aspects of using 
legumes in pastures, Ed used a series of slides 
to show how legumes in pasture increase ADG 
and milk production.  The first slide (on the 
left) showed how legumes stack up against 
fertilizer N in providing good rates of ADG and 
gain per acre. 
 
As seen in 3 charts below, forage quality of leg-
umes is much better than grasses, legumes tend 
to have much less NDF in them than do grasses 
throughout the grazing season.  Grasses tend to 
run 55% NDF in spring to about 62% in mid-
summer and then dropping to about 50% in the 
fall of the year.  Meanwhile, legumes tend to 
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run 32% NDF in the spring to 
42% by mid-June to mid-July 
and then drop to about 35% in 
the fall.  The fact that legumes 
are so much lower in NDF, es-
pecially in midsummer, a big 
percentage of legume in the for-
age mass consumed by livestock 
will enhance digestibility of the 
forage and promote better ADG.  
Other forbs (broadleaf weeds - 
BLW) in pastures also have rela-
tively low NDF in them but run 
about 4 percentage points higher 
than legumes. 
 
Looking at seasonal variations in 
CP (adjacent chart) between leg-
umes and grasses, legumes run 
higher than grasses by about ten 
percentage points in CP.  Both 
grasses and legumes slump in CP 
during midsummer, but grasses 
may be only 12% CP while leg-
umes are still at 19-20% CP.  In 
late fall, CP is only 2-3 percent-
age points lower in grasses than 
in legumes.  Non-leguminous 
forbs (BLW) mirror the grasses 
generally 1-3 percentage points 
higher in CP than grasses and 
from midsummer on, the forbs 
tend to rebound in CP more so 
than the grasses. 
 
 
 
 

 
With NSC (sugars), legumes and non-leguminous forbs (BLW) are about the same, running from 23-
32% NSC being lowest in late summer in NSC while being highest in early spring and again in the fall 
as shown in the chart below.  Meanwhile, grasses run about 19% NSC in early spring to a low of 13% 
NSC in midsummer and rising up to 22% NSC in late fall.  Again, legumes are higher in sugars than the 
grasses and therefore are more digestible than the grasses. 
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Grasses also tend to have less 
zinc (Zn) content in them except 
at either end of the pasture sea-
son than legumes (Second chart).  
It is an essential livestock min-
eral that is required by grazing 
livestock (30 ppm).  Legumes 
tend to have just enough Zn to 
meet the 30 ppm level, but may 
be slightly deficient in midsum-
mer.  Meanwhile, non-legumin-
ous forbs tend have about 50 
ppm of Zn in them the entire 
pasture season.  Broadleaf forbs 
that you think are weeds are 
actually forages selected by 
grazing animals in an effort to 
fulfill a dietary need.  (Editor’s 
Note: A 2016 Kansas State study 
found that when finishing cattle, 
they should be supplemented 
with an additional 60 ppm.  At 
this level, feed efficiency is opti-
mized and thus more weight 
gain. Cattle receiving supple-
mental zinc were 3.8% more ef-
ficient in weight gain than cattle 
receiving no supplemental zinc.  
They required less feed intake to 
get the same weight gain.) 
 
 
 
 
 
 
 
 

 
Perceived and actual challenges to using legumes in pastures are wide ranging.  They include: 

1. Producer and advisor lack of understanding 
a. Value of legumes to improve soil N status and forage quality 
b. Fertility requirements for legume health – correct soil acidity & adequate P and K 
c. Timing and intensity of grazing for legume health  
d. Legume cycles due to soil N status along with weather, pests, and seed bank. 

2. Inexpensive fertilizer N historically, yet it is quicker in disappearing than legumes are. 
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3. Low N fertilization rates in spring can 
a. Set established legumes back and 
b. Kill legume seedlings 

4. Perceived problems with legumes 
a. Bloat – depends on legume choice and percent of forage mass present 
b. Deer damage 
c. Lack of persistence - self-fulfilling prophecy by not appreciating challenges raised above 
d. Cost – depends on legume species and variety, clover seed is relatively inexpensive. 

 
Legumes need adequate soil fertility for good stand establishment and to prolong stand life: 

1. pH 6.0 for grass-clover 
2. pH 6.5 for grass-alfalfa 
3. Soil test P in High range (30 ppm Mehlich-3 (M3) P)  [If clover seedlings only come up and grow 

in dung pats, pasture soil is P deficient.] 
4. Soil test K in High range (90 ppm M3 K) 
5. Legumes often respond to boron (clover as well as alfalfa) 
6. Legumes less competitive than grasses for K uptake 
7. Legumes take up more magnesium than grasses.  (Reduces grass tetany in freshening cows.) 

 
Grazing timing and intensity needs to be tailored to legumes.  Alfalfa responds better to a set rest period 
of 28 to 30 days after first rotational grazing in the spring, while clovers and trefoil can handle variable 
rest periods (4 weeks during the spring flush and up to 6 weeks in midsummer) as they are indeterminate 
in growth.  Trefoil, although a shorter legume, needs a stubble height of 2 to 3 inches so that it can regrow 
from axillary buds located on the remaining stem bases after grazing or cutting.  Meanwhile alfalfa is 
more dependent on basal buds for regrowth and this growth is triggered when most of the old stems are 
grazed or cut close to the plant crown.  White and ladino clover are stoloniferous, so their stems trail 
along the soil surface; only their leaf petioles are upright.  They can be grazed close as long as the stolons 
are not pulled up extensively when petioles are grasped by the grazing muzzle.  Follow stubble height 
guidance tailored to the different legumes and the geographical area that the pasture is in.  Be sure the 
legume(s) you select for interseeding is/are compatible with the grasses already there.  Orchardgrass and 
tall fescue rely on stem bases for most of their stored food reserves so they should have a stubble height 
of 3 to 4 inches left after grazing.  This requires a legume that can begin regrowth at the same stubble 
height and similar to the growth rate of the grass so as not to be shaded out and eventually lost from the 
pasture forage stand.   Both carbohydrate reserves (CHO)  and forage mass need to be back to near 100% 
replaced before the forage is grazed again to maintain the most vigorous grass and legume stand.  Root 
health is strongly related to frequency (timing) and extent (intensity) of defoliation.  By restoring CHO 
reserves before regrazing legumes and grasses, root mass is maintained.  If grazed low and frequently, 
roots will die and not be entirely replaced, eventually weakening the forage stand by cutting off an 
adequate supply of water and nutrients. 
 
Legumes are suppressed when: 

1. Soil fertility inadequate 
a. Low pH  (below 6.0 for clover, 6.5 for alfalfa)  Most soils in the Northeast are acidic. 
b. Low to medium soil test P and K 
c. Low Boron 
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2. Regrowth/rest period inadequate 
a. Most need 4-6 weeks 
b. Reduced CHO reserves 

3. Grass competition is high 
a. Competition for light with young legume leaves 
b. Competition for soil K 

4. Soil available N is high 
a. Legume-fixed N 
b. Manure 
c. Fertilizer N 

 
Ed ended his presentation by summarizing the positive aspects of using legumes in pastures.  They fix 
100 to 200 pounds of N per ace in their plant roots in association with rhizobia bacteria.  This is worth 
$50 to $100, a savings from not having to supply fertilizer N in lieu of it.  They increase forage quality  
by having low NDF and high levels of CP and NSC.  This promotes higher DMI that increases ADG and 
milk production.  An ADG increase of 0.25 pound to 0.5 pound per day is possible.  If ADG increases 
by 0.25 pound per day and a pound of live weight gain is worth a $1.00 on an acre of pasture that supports 
180 animal unit days (AUD) per year, this yields an extra $45/acre/year in gross income.  Milk production 
can increase 6 to 10 lbs./day with a strong legume component in the pasture.  If an extra 8 pounds of milk 
is produced by a 1250 pound dairy cow that is worth $15.00 per hundred-weight on a pasture that 
provides 180 AUD’s, this yields an extra $173/acre/year in gross income. 
 
Session 3 – Meat Marketing Strategies with Small Meat Processors was moderated by Kevin Jablonski, 
NEPC Executive Committee Private Sector Member-at-Large.  J. Michael Smucker, President of 
Smucker's Meats, LLC, Mount Joy, PA was the speaker at this session.  Smucker’s Meats is a local 
small meat processor that specializes in processing grass-fed and -finished livestock.  Smucker’s Meats 
is a custom processor under USDA inspection.  Beef, bison, and hogs are the species processed allowing 
farmers to market their own livestock across state lines.  Smucker’s caters to the niche markets such as 
grass-fed beef, heritage hogs, and no nitrate curing and smoking. This allows customers to purchase 
products they feel confident in; from producers they can trust. 
 
They have such a demand from farmer customers for their meat processing that they no longer process 
deer meat as many other small meat processing plants do.  They are often booked solid for slaughter and 
butchering for a year or more out.  They check by calling their scheduled customers every week to make 
sure the customers have their animals ready for processing.  If a customer needs to cancel bringing his/her 
livestock in until a later time, they keep a waiting list of customers on their cancellation list that failed to 
schedule soon enough to get on the processing schedule.  The customer first in line from the cancellation 
list is called, and if they still have livestock ready for slaughter and processing, that customer fills the 
time slot.  Smucker’s Meats does collaborate with three other processors to help provide enough capacity 
so that customers do not have wait too long to get their livestock processed.   
 
For more information on how Smucker’s Meats operates their slaughter and processing of meat, use this 
URL: https://www.smuckersmeats.com/how-we-operate.php 
 
Michael said he recently found out that a New York small processor was closing down.  Meat processing 
capacity is tight and getting tighter in the Northeast Region   It is cost-prohibitive to build a new process-
ing plant as the cost can be over a $1,000,000.  Even some renovation work of an existing processing 
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plant to meet new USDA inspection standards or build more cold storage facilities can run well over 
$100,000.  It can be difficult to get business loans for meat processing facilities. 
 
Michael recommended that those interested in meat processing and how to work with local meat pro-
cessors go to the Internet and visit the Niche Meat Processor Assistance Network (NMPAN) website at 
http://www.nichemeatprocessing.org.  The website is very comprehensive, dealing with many different 
aspects of niche market meat processing facilities.  They also offer advice on where and how to get loans. 
 

Smucker’s Meats has processing custom-
ers from Maryland, New Jersey, New 
York, and Pennsylvania.  They are pro-
cessing more fresh meat products now 
rather than frozen.  They are lucky in that 
the offal left from slaughter goes to a local 
rendering plant just down the road about 
10 to 15 minutes away.  They also have a 
hide buyer even though the hides are not 
worth much.  This is important to keep 
costs down for hauling wastes away or by 
seeking out alternative means of getting 
rid of processing wastes that charge for 

disposing of the wastes. 
 
The Poster Paper session followed Session 3.  Nine poster papers were displayed in the Congressional 
Room.  Abstracts of the poster papers are available on http://grazingguide.net/.  Their titles and authors  
are listed below: 
 

Forage Management 
 

Accurately Measuring Available Pasture Forage Mass using Ruler or Plate Meter Pasture Height 
Ed Rayburn, Forage & Pasture Specialist, West Virginia University, Morgantown, WV 
 
Forage Brassicas: Extending the Grazing Season with an Alternative Forage 
E. Billman, S.L. Dillard, and K. Soder, USDA-ARS Pasture Management & Watershed Management 
Research Unit, University Park, PA 
 
Let it snow! Snow Cover Reduces Freezing Mortality in Perennial Ryegrass 
 
Jeff Gonet, Agricultural Science Research Technician and Sarah Goslee, Ecologist, USDA-ARS Pasture 
Systems & Watershed Management Research Unit, University Park, PA 
 
Yield and Forage Nutritive Value of Reduced Lignin and Reference Alfalfa Varieties Subject to 
Diverse Cutting Treatments 
A.M. Grev1, M.S. Wells2, D.A. Samac3, K.L. Martinson1, and C.C. Sheaffer2 

 
 

1Department of Animal Science, University of Minnesota; 2Department of Agronomy and 
Plant Genetics, University of Minnesota; 3USDA-ARS Plant Science Research Unit 
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Livestock Management 
 
Are Our Cattle Causing an Increase in Global Warming? 
C. Alan Rotz, Agricultural Engineer, USDA-ARS Pasture Systems & Watershed Management Research 
Unit and Alex N. Hristov, Professor of Dairy Nutrition, Penn State University, University Park, PA 
 
Milk Production of Organic Dairy Cattle is Influenced by Altering Supplemental Feed Protein 
Content. 
A. Ayers, H. Darby, J. Colby, S. Ziegler, J. Alvez, S. Bosworth, J. Kraft, and S. L. Greenwood, 
University of Vermont, Burlington, VT 
 
Yield, Preference, and Forage Nutritive Value of Small Grains and Annual Grasses under Horse 
Grazing 
A.M. Grev1, C.C. Sheaffer2, D.N. Catalano1, M.L. DeBoer1, and K.L. Martinson1 
1Department of Animal Science, University of Minnesota; 2Department of Agronomy and Plant 
Genetics, University of Minnesota 
 

Educational & Technical Assistance Programs 
 

Dairy Grazing Apprenticeship in NY and VT 
Jennifer Colby, Vermont Pasture Network, UVM Center for Sustainable Agriculture, Burlington, VT 
and A. Fay Benson, Small Dairy Support Cornell Univ. SCNY Regional Team -  Education Coordinator 
NY Dairy Grazing Apprenticeship & Project Manager NY Organic Dairy Initiative, Cortland, NY 
 
Professional Development Project in Weed and Forage Identification and Management 
Sid Bosworth1, Deb Heleba1, Rick Kersbergen2 and Richard Brzozowski2 
1University of Vermont Extension and 2University of Maine Extension 
 
Session 4 was on – Dairy Issues: Grass-Only Milk, A1 versus A2 Beta-Casein Milk, and Milk Fatty 
Acid Testing to Adjust Dairy Rations.  Kathy Soder, USDA-ARS Technical Advisor to the NEPC 
Executive Committee was the moderator.  Fay Benson, Small Dairy Support Cornell Univ. SCNY 
Regional Team -  Education Coordinator NY Dairy Grazing Apprenticeship & Project Manager 
NY Organic Dairy Initiative, Cortland, NY, covered the Grass-Only Milk subject and presented SARE 
Grass-Fed Dairy Research Project.  Kathy Soder in introducing Fay as a speaker posed this question to 
him and the conference attendees: “MUN (milk urea nitrogen) levels found in cow’s milk fed an all 
forage diet should be high, but they are not always that way.  Why?”  [Editor’s note: Some of this may 
have been explained by Dr. Ed Rayburn’s presentation in Session 2 based on low crude protein (CP) 
levels (less than 17%) in grass especially during midsummer after perhaps having excessive amounts of 
CP during the spring flush and again in the fall.  This would be particular true if the pastures lack a 
meaningful legume component.  The other extenuating cause could be the penchant for grazing grass 
“tall” or mature grass where CP levels tend to drop off quickly and NDF levels are high.  Too often dairy 
cows are pictured in grass swards that have seedheads present, and grass hayfields invariably are cut and 
harvested after seedhead emergence despite Extension and forage consultant recommendations to cut 
them at boot stage (seedhead still enclosed in leaves).  Some of this is due to avoid having drying hay or 
wilting haylage on the ground during rainy weather, but there is also a penchant for putting up the most 
tonnage rather than the best dairy quality grass hay or haylage.  It has been my observation that if it is 
alfalfa being harvested, it tends to follow the guidelines for flowering stage pretty well, but with grasses 
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hardly ever.  This MUN thread will be picked up again during Fay’s presentation where a management 
practice impinges on it.]   
 
Fay began his presentation by explaining the SARE project that he, Heather Darby (UVM Extension), 
and Sarah Flack (Sarah Flack Consulting) started in the Fall of 2016.  They did a survey on production 
practices and established benchmarks for dairy farms in the Northeast feeding 100% grass fed rations to 
their lactating dairy cows.  Grass-fed milk is a new market and presents new challenges for grazing dairy 
farmers.  Consumer demand has caused grass-fed milk labeled cartons to appear on supermarket dairy 
shelves.  Grass-only fed dairy milk is different from conventional fed  milk in these nutrients: 

• Higher in antioxidants including beta-carotene, vitamin E, and vitamin B, 
• Increased conjugated linoleic acid (CLA) and vaccenic acid, which can metabolized into CLA, 
• Higher in omega-3 fatty acids, and a  
• Healthier ratio of omega-6 to omega-3 (less than 4.0) for cardiovascular health. 

 
Their study concentrated on the challenges dairy farmers have in feeding a grass-only ration to their 
cows.  An initial survey was sent to 140+ dairy farms.  Eighty-three surveys were received.  Fay thanked 
CROPP/Organic Valley and Maple Hill Creamery for help mailing out the surveys.  The Cornell Uni-
versity – Grass-fed Monitor enlisted 20 grass-fed dairies to supply monthly feed and milk data to it track 
performance.  The University of Vermont did research trials on high energy forage crops to boost forage 
energy levels fed to grass-only fed dairy cows.  Grass tends to have less energy than necessary to meet 
dairy cows dietary needs.  The other element of their SARE project was outreach to farmers and the dairy 
industry.   
 
The initial survey from 83 farms yielded this information: 

• Average number of years are… 
 Dairy Farming: 22    Organic: 8.5 (29 max)    Grass-fed: 3.7 (20 max) 

• Average number of cows is 46 (range is micro dairy farms to over 200 head). 
• Very wide range of milk production varying from most making just over 6,000/cow to 10,500 

(self-reported). 
• 50 farms feed an energy supplement at least occasionally. 
• Of farms that do not report sales or purchase of any forages, 5.6 acres per cow is the average 

number of total harvested and grazed land per cow.  
• 20 farms grow some annual crops for harvest or grazing with an average of 8 acres. 

 
There was a wide range of successful production systems within the group of participating farms: 

• Fully seasonal farms  
• Partially seasonal farms 
• Farms milking once per day or twice per day 
• Farms with different milk production goals from low to high or focusing on components  
• Different calving intervals, and 
• Variety of calf rearing methods 

 
A second survey of data was collected from 38 farms that was more detailed on how the farms were 
operated.  This yielded the following information: 

• Calves on Milk: 
o 3 months or less: 7 herds 
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o 4-5 months: 13 herds 
o 6-7 months: 10 herds 
o 8 months or more: 5 herds 

• Calf Rearing: 
o On dams: 9 herds 
o Nurse cows: 7 herds 
o Combo of individual bottle and group feeder: 23 herds 

• Calving Intervals: 
o 12 months or less: 10 herds 
o 12-14 months: 16 herds 
o 14-16 months: 11 herds 

• 18 report they are raising all heifer calves 
• 4 send heifers off farm 
• 2 farms milk once/day 

o Others at late lactation 
• 33 do intensive or holistic planned grazing 

 
The study found these common challenges faced by grass-fed dairy farms: 

• Many are starting with land that has depleted soils, but using different methods to rebuild soil 
health. 

• Getting enough energy from forages each year with weather related difficulties. 
• Having enough acreage to meet higher forage intake needs. 
• Providing the right amount and mix of mineral supplement. 
• High MUNs (above 14 mg/dl) or low MUNs (less than 8 mg/dl)?  (Values from PSU Extension)  
• How many replacements to keep and the cost (in milk) to raise them well. 

 
Benchmarking so far has revealed these requirements: 

• We are learning what information is easier, and harder to collect  
• AND which ones are most useful for participating farmers. 
• Range of numbers seen is probably more useful than averages, since farms in the study are using 

different production models and have different goals.  This is most evident looking at the Grass-
Fed Monitor data in the picture below. 

 
The picture below shows results from May 2017 from the Grass-Fed Monitor for 21 farms that parti-
cipated in that program that month.  Note that milk production per cow varied widely among the 21 
participating farms in the bar graph.  Since the average milk production per cow was 57 pounds per day, 
it is obvious that comparing that figure to the bar graph at the bottom of the picture that a few farms (3,7, 
and 8) with more cows and higher milk production skewed the average up.  The average number of cows 
per farm was 56 and total cows were 1178.  The month of May would be a peak milk month for those 
farms doing late winter – early spring seasonal calving.  Grass quality would be high at that time too if 
grazed timely.  Looking at the average percent fat (4.1%) and percent protein (2.9%) is of interest.  The 
average percent fat is above the national average.  (A summary of milk shipped in the Mideast Federal 
Order from 2000 through 2002 showed that herd average milk protein ranged from 1.57% to 4.66%, with 
an average of 3.05%. Milk fat ranged from 1.77% to 5.98%, with an average of 3.76%. From PSU 
Extension.)  This indicates more colored dairy breeds are likely in the mix of cow breeds and fewer Hol-
steins.  Percent protein is below the national average of 3.05%.  Although not that much lower, it does 
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show that percent protein in grass-only milk could be improved for a better milk check especially when 
4.66% is the ceiling.  Here again the average values tend to washout the data.  The range of values by 
individual herd would be more useful among the participating farmers and others viewing the results of 
the study.  In the picture below the MUN levels for each farm are all shown on the scatter graph with the 
average shown by a red line. 
 
The average MUN level for the participating farms for the 7 months shown on this scatter graph by month 
remained around 12 to 13 mg/dl.  The farm that received this report was very close to being at the average 
MUN for all farms (blue dots).  While most farms were within the range of 8 to 14 mg/dl,  there were 
two farms consistently above 15 mg/dl and two others that were above in June and August and a few 
farms at 8 mg/dl or below on the low side.  [Editor’s Note: Why the concern?  (Low MUNs (<8-10 mg/dl) 
indicate a possible dietary protein deficiency, which can result when the rumen bacteria yield is reduced, 
thereby limiting milk production and milk protein yield.  Could explain low average percent milk protein 
produced by the study group in May.  High MUN levels (>12-14 mg/dl) can be associated with excess 
dietary protein or an imbalance of ruminal protein, protein fractions and energy (NSC).  The study group 
as a whole is flirting with being too high and 4 were consistently high or at times during the pasture 
season.  These factors can also be related to reduced milk yield, true protein, and feed efficiency.  High 
MUN values indicate wasted feed protein, and more energy being used by the cow to excrete that extra  
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protein.  It also means that excess nitrogen is being excreted into the environment.  From PSU Extension 
except for italicized editor comments about study farms.)] 
 
First grazing season (2017) preliminary data yielded these basic statistics: 47 cows/farm average, an 
average of 1.7 acres of pasture per lactating cow, 5.5 forage acres needed per cow on farms NOT buying 
or selling any forage (6 farms) out of the 20 that remained in the monitoring program the whole grazing 
season, and most were using soil fertility inputs (lime, blended fertilizer, poultry manure, wood ash).  
More specific data elements were: 

• 184-day grazing season, 
• 36.5-day average maximum pasture grass recovery period, 
• Feeding an average of 5.7 ounces of minerals per cow per day, 
• 36% feed some energy source (mostly molasses) but some only on an as-needed basis, and 
• MUNs were high on some farms throughout the grazing season, while others stayed within the 

acceptable range with just a few at or below 8 mg/dl.  
o Did not seem to correlate with feeding molasses. 

• But, still lacking solid reproductive data since many farms lack records. 
 
Average MUN levels in 2018 pasture season started out at the 2017 level of approximately 12 mg/dl, but 
as the pasture season progressed into August and September, the average rose to 15 mg/dl which is above 
the upper acceptable range of 14 mg/dl.  This is worrisome.  It appears that more CP than is needed is 
creeping in.  Are pasture forage CP levels going up?  Why?  Increase in soil N from previous years’ urine 
being mineralized and taken up by the forage?  Is there any correlation between number of years feeding 
grass only and the MUN levels for the farm?  Fertilizer regime?  Poultry litter can be high in N.  Grows 
great pasture, but N uptake by grass can be excessive if litter is applied in excess. 
 
Somatic cell counts are low on most farms in the study earning them a premium from their milk processor.  
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(Editor Notes: Somatic cell count, SCC, indicates milk quality.  The SCC shows the amount of white 
blood cells that are present in milk.  A higher presence of white blood cells means the cow is sending 
more cells to her udder to guard or fight off invading microorganisms.  SCC is a measurement of the 
cow’s immune system. The lower the SCC, the fewer white blood cells in milk mean the cows are less 
stressed and have less invading microorganisms.  From http://www.dairymoos.com/what-is-somatic-cell-
count/) 
 
University of Vermont found sorghum-sudangrass supported 30 pounds/day milk production during mid-
summer weather which is similar to typical average daily milk production by grass-only herds in the 
study when grazing cool season grasses.  The dairy cows also maintained good body condition while on 
the sorghum-sudangrass rotational pasture. 
 
The risks involved with grass-only feeding of dairy cows are: 

• Farmers reported 5-6 generations to select animals suitable for grass-fed diets. 
• In seasons with forage harvest challenges, these farms have no fall back to grain. 
• Pasture shortages, 
• Stored forage quality and or quantity issues, and 
• If herd vitality lowers, they are susceptible to disease. 

 
Conclusions reached so far from the study: 

• Success depends on a farmer’s management more than other feeding programs where supple-
ments are used to balance the dairy ration and increase intake. 

• We have enough initial benchmarks to help new farmers interested in this production system to 
make better informed decisions and be better prepared for the challenges. 

• We will be producing a grass-fed booklet by the end of the project in July of 2019. 
• Filling out the GFM report each month helps farmers review their progress towards their goals. 

 
Dr. Peggy Tomasula, Research Leader, USDA-ARS, Dairy & Functional Foods Research, Wyndmoor, 
PA was the next speaker.  She spoke about a1 versus a2 beta-casein milk.  A2 milk is being touted as 
easier to digest and healthier for the consumer than a1.  Bottling a2 only milk began in New Zealand.   
 
The Dairy and Functional Food Research Unit of the U.S. Department of Agriculture’s Agricultural 
Research Service had planned on determining whether or not milk processing affects the functional prop-
erties of a2 beta casein in milk.  That study never happened, due at least in part, to the recent government 
shutdown according to Dr. Tomasula.  
 
More than 80 percent of the milk protein in ruminants comes from casein, while only half of the protein 
in human milk does.  There are four categories of casein in cows’ milk: beta casein, kappa casein, and 
two types of alpha casein.  Whey makes up most of the rest of bovine milk protein. 
 
 All of the whey and casein proteins found in cows’ milk have genetic variants.  Beta casein itself has a 
dozen genetic variants, including the a1 and a2 mutations, which happened more than 5,000 years ago, 
but are receiving a lot of attention today.  Dairy cows have a combination of the two and can carry the 
genes: a1a1, a1a2 or a2a2.  Health claims involving the superior digestibility of a2 milk (milk harvested 
exclusively from cows with the a2a2 gene) are making news.  
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Peggy said that there would not be any differences between the a1 or a2 beta casein proteins as a result 
of pasteurization alone, but the differences would appear upon digestion of the milk.  Theoretically, a1 
would produce casomorphin and a2 would not. However, in one study using human enzymes to digest 
milk in vitro, both a1 and a2 milk produced casomorphin, but a1 produced more than a2.  The release of 
casomorphin during digestion is said to cause gastrointestinal upset and inflammation.  A2 milk 
proponents advocate that the a1 variant of beta casein is primarily responsible for these effects. 
 
The a1 variant of milk produces histidine, an amino acid that has immunomodulating properties, at 
position 67 in the chain of 209 amino acids that make up the beta casein protein. This mutation causes 
the protein to break down differently during the digestion process. The histidine, which is the only 
difference between a2 milk and a1 milk, allows the formation of the casomorphin, a member of the opiate 
family, to break free during the digestive process.  See diagram below. 
 

 
 
A2 milk has the amino acid proline in place of the histidine. This single difference prevents the 
undesirable break in the amino acid chain from occurring.   
 
Peptides, which are compounds of two or more amino acids linked in a chain, can and do have effects on 
humans.  To date, however, studies only show that inflammation can sometimes occur with the casomor-
phin peptide. 
 
The only difference between the two are these two different amino acids with the a1 beta casein histidine 
breaking down into a casomorphin peptide while proline in a2 does not.  “However, does this mean a2 is 
a healthier milk?” asked Peggy.  She then presented what is currently being said. 
 
The a2 Milk Company, founded in New Zealand, has received various patents for their branded milk, 
which is free of the a1 variant.  The a2 Milk Company introduced its products to the U.S. in 2015, and 
the company is currently expanding its sales nationwide.  Their milk receives a premium price over con-
ventional milk.   
 
The company has made various health statements warning against drinking milk from cows with the a1a1 
or a1a2 gene.  They’ve claimed a2 milk is more readily digested, and several of their patent filings claim 
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that milk with a1 contributes to heart disease and diabetes. 
 
However, these health claims did not go through the US Food & Drug Administration for review and 
approval.  Often things that can’t be explained are blamed on the milk.  Also, a lot of protocols on these 
studies have been called into question. 
 
Some of those studies claiming health differences between the two have been questioned due to 
subjectivity, small sample sizes, or lack of repeatability.  Meanwhile, other research studies have seemed 
to disprove many of the health claims related to the a2a2 gene.  
 
Further testing is needed to prove any health claims being made about a2 milk’s inherent benefits.  Two 
current studies in the U.S. are being conducted and both are expected to finish in 2023.  It is hoped that 
these two studies will help to better clarify if there are digestibility differences between a1a1 and a1a2 
versus a2a2 milk.  
 
The production of a1 and a2 beta casein milk is an inherited trait of the dairy cow.  Peggy quoted Chad 
Dechow, Penn State University associate professor of dairy genetics, saying any claims that have been 
made about a2 milk being the result of human intervention are false (except through cattle selection and 
breeding). Beta casein protein mutations are found in every lactating species and are natural incidences. 
 
Cows inherit either an a1 or a2 beta casein gene from each of their parents.  There is no dominance or 
recessiveness, and therefore, both genes are expressed.  A cow can be typed as a1a1, a1a2 or a2a2.  Cows 
with the a2a2 gene only produce a2 milk. Jersey, Guernsey, Norwegian Reds and Brown Swiss have a 
higher percentage of a2 genes than Holsteins.  
 
Using a2 bulls and culling a1a1 cows will increase the amount of a2a2 genetics in a herd.  Currently, at 
major bull studs in the U.S., 47 percent of the Holstein bulls are a2a2, and 10 percent are a1a1.  Guernsey 
bulls are all a2a2.  Brown Swiss and Norwegian Red have a small proportion of a1a2 bulls, but no a1a1 
bulls.  Dechow recommends selecting a2a2 bulls for sires if all other traits are equal.  
 
The a2 Milk Company has patented its own genetic tests for cows.  Yet, methods available for testing 
milk for the beta casein protein variant have been available since the 1960s.  These tests are now much 
easier for the laboratories to run, making DNA testing of the cow unnecessary.  Peggy said  that you can 
type the milk from each cow’s milk, not the cow herself.  
 
Peggy urged producers to be cautious when marketing the a2 properties of their milk.  It is untested 
territory as to what producers not associated with the a2 Milk Company can legally say without infringe-
ment upon the company’s claims that they alone can market a2 milk, or with their various patents and 
trademarks. 
 
Milk from a2a2 cows is considered a value-added specialty product, so it is typically priced higher than 
conventional milk.  Yet it seems to be priced slightly lower than Organic Valley’s Grassmilk, at least in 
the regional Northeast marketplace.  Cheese and yogurt made with a2 milk are now available, although 
there has been some controversy about whether or not good cheese can be made from a2 milk. 
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The third and last speaker for the Dairy Issues session was Dr. Kevin Harvatine, Associate Professor 
of Nutritional Physiology, Penn State University, Department of Animal Science, University Park.  
The title of his presentation was Fatty acid testing and use in dairy nutrition and lactation.  He began 
his talk by outlining what he was going to present. 

• What is milk fat, 
• Options for analysis of milk fatty acids, 
• Quick summary on milk fat depression, 
• Some basics of rumen biohydrogenation, and 
• Omega-3 fatty acid metabolism 

 
He started telling us how milk fat is 
synthesized.  Almost all of them are 
triacylglycerides coated with phos-
pholipids and proteins.  There a large 
number of fatty acids coming from 
two means, either through de novo 
synthesis (made in the mammary 
gland from glucose and acetate) or 
preformed (coming from diet and 
body stores of fat).  The fatty acids are 
named, but on this chart they are de-
scribed on the X-axis by their carbon 
chain lengths and where any double 
bonds are located on the chain.  The 
graph gives the relative amount of 
each fatty acid by weight percentage 
of total milk fat typically produced. 
 
He went on to then show the molecular structure of the fatty acids and how they differ from each other 
based on the length of the carbon chains, the presence or absence of double bonds, and when double 
bonds occur where they are positioned and how they are oriented on the carbon chains.  Saturated fats 
are single bond, straight chain isomers.  Polyunsaturated fats, omega-6 and omega-3, are positional iso-
mers with more than one double bond.  Trans bonds (geometrical isomers) give rise to trans fatty acids, 
a type of unsaturated fat that occurs in small amounts in meat and milk fat. (Editor’s Note: Trans fats 
became widely produced industrially from vegetable oils in the early 20th century for use in margarine 
and later also in snack food, packaged baked goods, and for frying fast food.  Consuming these industrial 
trans fats has been shown to increase the risk of coronary artery disease in part by raising levels of low-
density lipoprotein (LDL, "bad cholesterol"), lowering levels of high-density lipoprotein (HDL, "good 
cholesterol"), increasing triglycerides in the bloodstream, and promoting systemic inflammation.  Trans 
fats, vaccenic acid and some CLA isomers, occur naturally in meat and dairy products from ruminants. 
Butter as an example contains about 3% trans-fat.  However, the naturally occurring trans fats [vaccenic 
acid even found in human breast milk] do not have the same impact as do the industrially produced ones 
in raising on triglyceride and LDL levels in the bloodstream.  The Word Health Organization in 2018 
proposed a 6-step guide to eliminate industrially-produced trans-fatty acids from the global food supply.) 
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The following table shows the more commonly occurring fatty acids found in feed and milk.  The first 
two listed, palmitic and stearic acid are saturated fats.  Oleic acid is a monounsaturated fatty acid that has 
a cis bond, hydrogen atoms are on the same side of the double bond, rather than a trans bond  where they 
are on opposite sides of the double bond.  (Editor’ note: This is important because the trans bond causes 
the carbon chains to assume a linear conformation. This induces rigid packing causing plaque formation. 
The geometry of the cis double bond induces a bend in the molecule, thereby precluding rigid plaque 
formations in blood vessels.  This is why industrial trans fats usage is declining or even banned in some 
countries and by local governments in the US.)  Vaccenic acid is a trans-fat, but in this case, is ruminant-
derived.  Linoleic acid is more commonly referred to as omega-6 fatty acid.  It along with the other four 
fatty acids further down the list on the following table have a cis bond.   Three different isomers of ome-
ga-3 fatty acid are listed, α-linolenic acid, eicosapentaenoic acid (EPA), and docosahexaenoic acid 
(DHA).  α-linolenic comes from plant oils.  The other two come from marine sources primarily.  Arachi-
donic acid is another omega-6 fatty acid.  At the bottom of the table, conjugated linoleic acid (CLA) mo-
lecular structure is described.  Two forms of it can develop depending on the pathway involved.  Trans-
10, cis-12 conjugated linoleic acid (CLA) has been identified as an intermediate of rumen fatty acid 
biohydrogenation that caused milk fat depression (MFD) in the dairy cow. 
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In the Fatty Acid Profile chart, it is quite evi-
dent that, depending on the dairy ration provid-
ed, the balance between omega-6 and omega-3 
ratio in milk can be changed significantly.  
Grass and alfalfa hay are low in 18:2, n-6 
(omega-6) while confinement feedstuffs are 
high in omega-6 (numbers highlighted by an 
orange box).  Meanwhile grass, as pasture or 
silage, and alfalfa hay are high in 18:3, n-3 
(omega-3) (numbers highlighted by red box) 
while confinement feedstuffs are low to ex-
tremely low in omega-3.   Although there were 
health guidelines that proposed that the omega-
6 to omega-3 ratio be no greater than 4.0, 
newer studies are suggesting that this may no 

longer be valid (Wu et al, 2019).  Both palmitic (16.0), a saturated fat, and oleic (18:1), a monounsaturated 
fat, are high in beef tallow (orange box) and in calcium hydroxide salt of palm fatty acids (by-pass fat 
for ruminants).  Rumen protected fat increases the energy value in feed rations for dairy cows, cattle, 
sheep, and goats. 
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The adjacent table shows seven-
teen fatty acids that make up 86 
percent of the fat found in milk.  
Yet, there over 400 different fatty 
acids in milk.  Omega-3 (linolen-
ic) is a very minor component, 
0.6 percent, in conventional milk 
as shown in the table.  Omega-6 
(linoleic) is 3 percent of total 
milk fat.  This would yield a 6:3 
ratio of 5 that is above the health 
guideline standard of 4.   
 
 
 
 
 
 
 
The adjacent figure on Metabolic 
Pathways of Fatty Acids shows 
where the milk fatty acids come 
from.  Acetate, β-hydroxybuty-
ric acid (BHBA), and glucose are 
converted into milk fatty acids de 
novo (in the cow’s mammary 
gland). (Editor’s Note: Blood 
BHBA testing of individual cows 
is done by taking a small blood 
sample from the tail tip and using 
a meter that reads a ketone strip.  
It is ideal for herd-based ketosis 
monitoring. Herd-level problems 
with energy nutrition can be di-
agnosed inexpensively by moni-
toring blood BHBA in the fresh 
cows among other actions.)  Sat-
urated fats in the blood stream 

may be unchanged or changed by the enzyme desaturase into monounsaturated fats.  Microbial fatty 
acids that have odd or branched carbon chains remain unchanged as they go into the mammary glands.  
The trans and unsaturated fats going from the blood stream into the mammary glands are also unchanged.   
These two sets of fatty acids are, therefore, preformed fatty acids before they reached the mammary 
glands, only a portion of the saturated fatty acids in the blood stream are left unchanged. 
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“What can we get from these 
two test procedures?”, asked 
Kevin.  MIR or FTIR mea-
sures de novo, 16 carbon, 
and preformed fatty acids, 
the average chain length, 
and the average unsatura-
tion.  It is increasingly avail-
able at DHIA and plant/pay-
ment labs.  D. M. Barbano 
from Cornell and H. M. 
Dann from the Miner Insti-
tute are making a major 
contribution in upgrading 
the methodology by using a 
broader light spectrum (mid-
FTIR) Milk Analysis.  This 
procedure has found that 
high de novo producing Jer-
sey and Holstein herds pro-
duce the most milk fat and 
protein.  This is related to di-
et composition and intake, 
and various forms of stress.  
Kevin thought this is great, 
but care must be taken on 
how we interpret the data as 
many things impact it be-
sides the rumen and milk fat 
depression (MFD).   
 
To measure individual un-
saturated FA and trans FA, 
gas chromatography is re-
quired and is offered comer-
cially.  It will find  biohydro-
genation-induced MFD, in-
dicated by the production of 
trans-10 C18:1.  See the lower 
right insert in the gas chro-

matography figure.  Note the trans-10 C18:1 peak on the printout.  Kevin thinks it can be useful informa-
tion, but its cost is going to limit its use (>$100/sample). 
 
Newest generation of “Lipidomics” will lend more sophisticated methods of characterizing and 
quantifying individual fatty acids.  (Editor’s Note: Lipidomics is a relatively recent research field that 
has been advanced by technologies, such as mass spectrometry (MS), nuclear magnetic resonance (NMR) 
spectroscopy, fluorescence spectroscopy, dual polarization interferometry, and computational methods.  
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Since individual lipids and their metabolites impact many metabolic diseases such as obesity, athero-
sclerosis, stroke, hypertension, and diabetes, it is necessary to use techniques that can readily identify 
and quantify them.)  These techniques characterize specific phospholipids and triglycerides, and other 
potential bioactive fatty acids, such as oxylipids or oxylipins (e.g. resolvins and protectins) from 
unsaturated fatty acids.  (Editor’s Note: Resolvins and protectins are recently identified molecules that 
are formed from omega-3 PUFA precursors and have an anti-inflammatory effect on people afflicted with 
inflammation.)   There are many other potential bioactive compounds in milk fats. 
 

Note that the non-nutritional factors 
set the boundaries or expectations of 
how much milk fat is produced based 
on genetics, season, stage of lacta-
tion/level of production, and parity.  
Genetics, for example, have a big role 
in milk fat production.  Jerseys inher-
ently have a higher milk fat level than 
do Holsteins.  The other factors are 
covered later except parity.  (Editor’s 
Note: Parity, as it relates to dairy 
cows, is the number of pregnancies 
reaching viable gestational age (in-
cluding live births and stillbirths) they 
have had.)  Age of the animal tends to 
cause both milk fat and protein to de-
cline.  Milk fat falls about 0.2% points 

each year from the first to fifth lactation, likely as a result of higher production and more udder infections. 
Protein decreases 0.02 to 0.05% points each lactation as animals age. 
 
On the nutritional side, feeding strategies are often looked at to change milk fat composition.  However, 
there are a number of other factors that often are unintended consequences of the feeding strategy chosen.  
Other ones may be due to a non-nutritional factor setting some limits.  Non-esterified (“free” or unsaturat-
ed) fatty acids (NEFAs) are the major component of triglycerides (the fat stores in the body).  In healthy 
animals (when they are eating or not in energy-deficient status), NEFAs mainly come from breakdown 
of triglycerides ingested in the diet.  However, under fasting conditions or states of negative energy bal-
ance, the main source of NEFA is the hydrolysis of body fat or adipose tissue found primarily under the 
skin.  This latter event occurs commonly during early lactation.  The cows are “taking it off their backs”.  
It can also occur on pasture if intake is restricted by lack of available forage or insufficient supplemen-
tation to keep the cows in good body condition (skinny cows). 
 
Acetate is displayed in the above figure.  It is formed in the rumen.  Three distinct volatile fatty acids are 
produced by rumen fermentation: acetate, propionate and butyrate.  Under optimal conditions the 
acetate:propionate ratio should be greater than 2.2 to 1.  High levels of acetate indicate a high fiber/low 
starch ration, producing a generally slower, more stable fermentation.  High levels of propionate indicate 
a high starch/low fiber ration producing a faster rate of fermentation which can lead to reduced rumen 
pH, depressed fiber digestion, and even acidosis.  High forage diets stimulate higher rates of saliva pro-
duction, better rumen buffering, and greater acetate production which supports  milk fat levels.  Excessive 
amounts of concentrates, on the other hand, increase propionate production, decrease rumen pH, reduce 
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feed intake and microbial production, and depress milk fat levels. 
 

 
The graph above shows milk fat depression occurring during the first 3 months of lactation, and then 
rebounding, peaking out at 10 months usually when the dairy cows are “dried off” for two months before 
calving “freshening” again.  (Editor’s Note: This would be particularly seen with seasonal spring calving 
dairy herds where it is important to time the lactation cycle with the grass growth cycle year after year.)  
It also shows that dairy cattle vary in their genetic potential to produce milk fat.  Jerseys produce more 
milk fat than Holsteins generally.  There can also be differences between cows within a dairy breed.  Ge-
netics and inheritance account for 55% of the difference between cows in protein and fat content of milk. 
 
The graph below shows the seasonal variation of milk fat and protein.  This is caused by weather and 
stage of lactation of all the herds in the Mid-East US Milk Market pool.  The hot, humid months (July & 
August in the Northeast) depress fat and protein content.  There is a gradual increase of protein and fat 
in milk through the fall and peak levels occur in the colder months of winter.  As temperatures increase 
through the spring, component levels are gradually decreased.  These changes may be indicative of feed 
intake patterns, which are lower in summer due to changes in weather and temperature.  The rhythms of 
milk fat percent and milk fat yield vary from region to region.  The humid Northeast has cold and hot 
weather so it has a greater range in percent milk fat due to the fluctuation in temperature.  Florida is also 
humid but nearly always warm to hot.  It has the lowest milk fat yield and percent, but a limited range in 
percent milk fat of the 4 regions reported.  Texas, although warm to hot most of the year, is sub-humid 
to semi-arid where most of the dairy animals are, so milk fat percent variability is low due to the drier 
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climate.  The Upper Midwest is quite cold in winter and subhumid but is similar to the Northeast in both 
milk percent and yield.  Its variability is slightly lower, but this would be due to housing the cattle in 
winter and slightly cooler, drier weather in summer. 
 

 
 
The graph below shows how the production of de novo milk fat closely tracks the percent milk fat 
throughout a series of years.  It explains half of the seasonal variation in milk fat.  Generally, as de novo 
milk synthesis increases or decreases so does milk fat with just a few exceptions where other factors 
interfere with the relationship.  The year 2016 (beginning in the Fall of 2015) deviated the most from the 
other years shown.  Even there, a similar range of troughs and peaks occur but something is going on to 
depress percent milk fat to levels below that of the de novo production line.  It appears that forage quality 
may be the problem.  Corn silage harvest quality or the linoleic acid (C18:2) concentration in the silage in 
2015?  Or, possibly a ration change due to the lack of sufficient corn silage to feed until next harvest that 
increased linoleic acid in the ration?  This deviation between de novo milk fat and percent milk fat dis-
appears with the advent of corn silage harvest in the fall of 2016.  “Corn silage and high-moisture corn 
grain are commonly recognized as risk factors for biohydrogenation (BH)-induced milk fat depression 
and may be due to the high concentration of linoleic acid (C18:2) in corn.  Corn silage and corn grain have 
a low concentration of fatty acids (FA), but due to their high inclusion rate in diets they contribute sub-
stantially to unsaturated FA intake (M. Baldin, J. Dairy Sci., 2017).” Certain types of diets cause a marked 
reduction in milk fat secretion, commonly referred to as milk fat depression (MFD).  Current research 
suggests that diet-induced MFD is related to rumen biohydrogenation and requires two conditions: 1) a 
change in rumen environment resulting in a shift in the rumen bacteria population which is often asso-
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ciated with a reduction in rumen pH (acidosis) and 2) consumption of a diet containing polyunsaturated 
fatty acids (PUFA). 
 

 
 

The chart to the left shows the difference in 
where the double bond occurs in trans-18:1 
between normal milk fat and milk fat from 
cows suffering from milk fat depression.  Gas 
chromatography is the technology needed to 
detect this difference.  The double bond at the 
10th position is increased im milk fat depress-
ed cows mostly at the expense of the 11th 
double bond position.  Diet-induced MFD re-
sults in an increase in the milk fat content of 
trans-10 C18:1. This particular fatty acid, as 
well as others, is thought to depress milk fat 
synthesis so its presence confirms MFD is 
occurring. 
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The rumen complicates lipid (FA) nu-
trition. Rumen biohydrogenation con-
verts unsaturated fats like linoleic 
acid into a succession of other fatty 
acids and, in the case of the diagram 
to the left, ultimately to saturated fats, 
such as stearic acid.  In a MFD cow’s 
rumen, an alternate pathway forms 
CLA isomers, such as trans-10, cis-12 
CLA, and the trans-10 C18:1 isomer 
before forming a saturated fat, such as 
stearic acid.  In fact, the trans-10, cis-
12 CLA isomer has an even greater 
effect on depressing milk fat synthesis 
in the rumen than does trans-10 C18:1.  
See its effect on milk fat depression 
once it is infused into the rumen (pink 
line on the graph below).  

 
 

Risk factors for “Biohydrogenation (BH) - Induced MFD” 
• Associative Effects 

• Dietary fatty acid level and profile 
• Availability of fatty acids 
• Rumen modifiers - ionophore 
• Dietary carbohydrate profile 
• Rate and extent of fermentation 
• Effective fiber 
• Ruminal N balance 
• Feeding strategies/management 
• Silage fermentation/quality 
• Forage types 
• Individual cow effect (level of intake, etc.) 
 

An elevated rumen unsaturated fatty acid load can induce MFD, especially if linoleic acid (C18:2) is the 
main unsaturated fat.  High producing cows normally are the most susceptible.  This imbalance causes 
some of the linoleic acid to be shunted off to the alternative pathway that forms trans-10, cis-12 CLA and 
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the trans-10 C18:1 isomers, both depress milk fat synthesis.  Milk trans-10 C18:1 is specific for BH-induced 
MFD.  When trans-10 C18:1 levels in milk is at 0.3 to 0.5% = normal fat or above 3.5% for Holsteins.  If 
it ranges from 0.6 to 1.0%, milk fat decreases to between 3.2 to 3.5%.  If it is above 1%,  milk fat will be 
at or below 3.2%.  As trans-10 C18:1 increases, also expect decrease in de novo synthesized FA. 
 

 
 
The above scatter diagram is divided into 4 quadrants, each blue dot on the graph of percent milk fat 
versus de novo fatty acids in grams per 100 grams of milk represents a milk sample taken that was ana-
lyzed for total milk fat and de novo fatty acids.  Depending on where the blue dot lands, the milk sample 
is showing how well the dairy herd is meeting the goal of 3.8% milk fat while sustaining a good level of 
de novo fatty acid synthesis as well.  The upper right hand quadrant is achieving a better than 3.8% milk 
fat level while keeping de novo fatty acids level above 0.85 gram per 100 grams of milk.  This is where 
good rumen function is occurring and the milk fat level goal of 3.8% is being met or exceeded.  The other 
three quadrants indicate that there is a problem maintaining one or both types of fat production.  The 
notes in each quadrant suggest what those problems might be. 
 
The challenge is that de novo is impacted by a number of factors other than MFD and acetate supply.  
Ideally, do a MIR analysis on every tank of milk.  Watch for a change to get a heads up.  For monitoring 
milk trans-10 C18:1, sample quarterly (maybe focus on high group or when troubleshooting moderately 
low milk fat).  Next best option is to do a MIR analysis on different groups and across herds with similar 
feeding strategies.  Just be careful to not overinterpret! 
 
Dr. Harvatine then went on to talk about the challenges of raising omega-3 levels in milk through feeding.  
Extensive rumen biohydrogenation takes place converting omega-3 quickly to other fatty acids.  There 
is low synthesis of the very-long chain omega-3 fatty acids such as C20:5 n-3 (EPA) and C22:6 n-3 (DHA) 
in cattle.  Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are considered the two 
beneficial omega-3’s for human health.  They can be synthesized in the human gut from alpha-linolenic 
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acid (C18:3) but the conversion rate in humans is also very low.  C18:3 is a true “essential” omega-3 because 
the human body cannot make it on its own.  There is also a low transfer of those very-long chain omega-
3 FA to milk in the cow’s udder.  Most EPA and DHA are kept by the cow because both are needed by 
the cow to promote the fluidity, flexibility, and/or the permeability of its body’s cell membranes.  In the 
end, there is a need to calculate mg/d consumed by a consumer based on their daily intake of dairy 
products of all types. 
 
How does grazing increase C18:3?  The fodder part of a plant is higher in C18:3.  Lush, vegetative pastures 
have a higher concentration of fatty acids than stored forages.  Green forage has a higher passage rate 
than stored forages, but also have a very high rate of release of  unsaturated FA.  The best chance to in-
crease omega-3 in milk is to have a significant amount of red clover in the pasture.  Red clover has 
polyphenol oxidase enzyme and substrate that increases bypass protein and unsaturated FA.  This allows 
the fat to escape the rumen before conversion to another FA.  There is potential to increase C18:3 from 0.5 
to about 1.5% of total milk FA. 
 
The conference adjourned for dinner and returned to the conference room for the Evening Session, the 
Producer Showcase. 
 
Evening Session - Producer Showcase was presented the evening of February 19.  The first speakers 
were Julie and Doug Martin, owners and operators of Pleasant Valley Jerseys, Chambersburg, PA.  
Doug, in reference to Peggy Tomasula’s presentation of a1 and a2 beta-casein milk earlier in the 
afternoon, proudly announced that he had purchased an a2 bull from New Zealand.  He also showed us 
his favorite Jersey milk cow in his opening PowerPoint slide.  She is grazing a really nice stand of  8-10-
inch tall vegetative grass with a good legume component of red and white clover.  His motto is “Being 
different is the difference.” 
 

 
 
They then showed wedding pictures of two of their children and their spouses along with the rest of the 
Martin family.  All are in the grass dairy farming business.  When Doug took over the farm from his 
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father, he was going to pasture his cows.  His father was supportive of the idea.  Their main farm is 
three miles south of Chambersburg Square.  Their herd has New Zealand genetics in it.  
 
As mentioned during their appearance at the opening session of the Conference, they traveled to 
England and Jersey Island to learn more about the Jersey dairy cow breed.    
 
In March and April, they calve about 200 head and in the Fall a little less than 200.  The calves are fed 
milk replacer and nurse on nipple tanks and troughs.  See picture below.  Heifers are now raised on the 
original farm that he took over from his father. 
 
For harvested forage they put up all their forage as balage.  Feed quality is better as it can be round-
baled and wrapped sooner than if left to dry for hay.  Less labor is involved than chopping and storing 
it as haylage.  It is also easier to feed than chopped haylage.  A tube wrapper is used to store the balage. 
 
On July 1, 2017 Pleasant Valley Jerseys, the Martin Family became a limited liability corporation 
(LLC).  They farm 700 acres; 500 acres of it are fenced.  Fenced acreage consists of 200 pastured acres 
and 300 acres that are pastured and harvested as balage.  They have built a large hoop structure to 
house their cows and a smaller one to store solid manure until it can be spread on fields.  They have 
also built a new milking parlor that uses New Zealand pulsators. 
 

 
 
The Martins ended their presentation by quoting from Proverbs.  “Be thou diligent to know the state of 
thy flocks, and look well to thy herds.  The hay appeareth, and the tender grass sheweth itself, and 
herbs of the mountains are gathered.  The lambs are for thy clothing, and the goats are the price of the 
field.  And thou shalt have goats' milk enough for thy food, for the food of thy household, and for the 
maintenance for thy maidens.”  Their operation certainly does the same thing with a Jersey dairy herd. 
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Glen Cauffman, owner and operator of Pure American Naturals Angora Goat Farm, Millersville, 
PA, was the first person to ever talk about a goat farm on the Producer Showcase.  His is a unique opera-
tion in several respects as the goats are primarily raised for their mohair, and rather than selling it as 
mohair, he has a partner that has it made into a blend of mohair and merino wool yarn and finished 
apparel items.  He also grows some rather exotic forage plant materials as well.  He and his marketing 
coordinator, Lynn Reisinger, later showcased their products after their presentation.  He has strong ties 
to Penn State as he is the director of farm operations at Penn State University at State College, PA. 
 
Glen covered a wide range of topics: 

• Angora Goats 
• Grazing Program 
• Paddocks 
• Forage Species 
• Commodities vs Products, and 
• Opportunities in Northeast Agriculture. 

 

 
 
Glen’s Angora goats are from the nation of Turkey.  They are sheared twice a year for their mohair.  He 
rotationally stocks his goats on 20 acres.  On the steeper pastureland, he fences across the slope, as shown 
in the picture below. 
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He uses the NUTBAL nutritional management program created by the Grazing Animal Nutrition (GAN) 
Lab at the Texas A&M and was widely promoted by USDA-Natural Resources Conservation Service 
grazingland specialists and range conservationist around the Nation.  Access to NUTBAL is available 
via the interactive website, NUTBAL Online.  The online application allows users to submit their infor-
mation for NIRS analysis of a livestock fecal sample that is then mailed to the GAN Lab.  Once the GAN 
Lab completes and records the sample's NIR analysis, the interactive website automatically generates 
NUTBAL reports for the sample based on data entered by a user.  NUTBAL calculates what animals will 
consume ad libitum under grazing conditions.  In most cases, voluntary intake of ruminants in free-
ranging conditions exceeds that predicted by NRC or ARC intake equations that are gathered from 
feedlot-raised livestock.  Rotationally stocked livestock that are moved frequently may have voluntary 
intake intermediate to confined animals and animals allowed to travel more freely over many acres.  They 
are confined enough to decrease their movement and maintenance energy requirements.  If water is also 
provided in the paddock, this also decreases their movement and maintenance energy requirements.  
NUTBAL Reports include the following information: 

• plane of nutrition 
• weight gain or loss (body condition) 
• the nutrient most limiting animal performance 
• least cost feeding solution, and 
• amount of feed and forage consumed. 

 
Glen also employs different types of movable shelters and a mineral feeder using wagon modified 
wagon gears.  Two are shown below. 
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Mobile mineral feeder – Note llama guard animal 
behind the feeder. 
 
 

   Portable shelter using a wagon gear base 
 
Glenn believes in forage diversity for goat pas-
tures.  He thinks goats can select what they need.  
The diversity increases forage yield over the graz-
ing season, especially if a broad range of maturity 
dates are used within species.  Combining a mix-
ture of species that perform well when others are 
dormant or slow growing can improve forage 
availability over the grazing season.  Diversity im-
proves animal health since they can select for their 
nutritional needs.  Legumes provide nitrogen to the 
other forages growing in the sward.  The picture to 
the right shows a very nice legume component in 
it that Glen says is needed to grow mohair.  He also 
feels that a diverse sward of grass, legumes, and 
grazable forbs outcompete weeds and enhances soil health.   Managing for plant diversity is always chal-
lenging, as it includes adjusting soil fertility and using proper grazing management, selective herbicides, 
and compatible plant species.  He has a long list of forage species that he grows.  They are alfalfa, red 
clover, kura clover, native white clover, birdsfoot trefoil, forage chicory, sunn hemp, sericea lespedeza, 
cup plant, sainfoin, orchardgrass, reed canarygrass, perennial ryegrass, KY 31 fall fescue, endophyte-
safe tall fescue, bluegrass, downy bromegrass, hop clover, timothy, and forage turnips. 
   

Upper left -birdsfoot trefoil, upper middle – 
cup plant paddock, upper right – timothy, left 
middle – ryegrass, lower left – orchardgrass, 
lower middle – alfalfa, and lower right – hop 
clover. 
 
 
 
 
 
 



2019 Northeast Pasture Consortium Conference Proceedings 

43 

Glen grows what he considers to be novel forages – kura clover, forage chicory, sericea lespedeza, sunn 
hemp, and cup plant.  He frost-seeded kura clover into reed canarygrass in 2011.  It is imperative to get 
the right Rhizobium inoculant for kura clover.  Once it is established, it will spread as it is rhizomatous 
(subsurface stems).   
 
Forage chicory is a biennial forage that is much leafier than the chicory seen growing along roadsides.  
It is a forage forb.  Since it is a biennial, it flowers and produces seed the second year.  It tends to bolt 
early to produce the seed stalk in the second year so it is less leafy in the second year. 
 
Sericea lespedeza, a legume, is an anti-parasite forage due to the condensed tannins found in it.  
Depending on the animal species grazing it, there are newer varieties that have less tannin in them that 
should be used if livestock avoid grazing older varieties.  Sericea is con-sidered a noxious weed in the 
Great Plains where cattle will not graze it and it spreads to take over pastures.  Sericea is adapted to the 
southeastern US.  In the Northeast, it is likely to winter kill.   
 
Sunn hemp is a plant materials release from USDA-NRCS.  It grows quite tall and is a legume, providing 
fixed nitrogen to the soil for a future crop.  Sunn hemp’s vigorous growth rate and nitrogen fixing 
capabilities make it an attractive cover crop to build residue, sequester nitrogen, suppress weeds, and 
improve soil health.  When planted as a summer annual it regularly produces 2.5 tons of biomass and 
120 pounds of N/acre.  Sunn hemp is a tropical plant and requires a warm soil temperature (70o F) for 
germination and when planted it needs at least 45 days to accumulate growth before the first frost.  Sunn 
hemp grows extremely fast in the heat and can reach heights of 6-7 feet in 60 days.  Goats thrive on this 
crop as it has as much as 25 percent crude protein in its leaves.  Grazing it at 35 to 45 days gains the most 
nutritive value and may produce a second grazing that is a thicker stand than the first, weather permitting. 
 

 
Angora goat browsing on sunn hemp. 
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Cup plant (shown on the left) is a perennial 
forage that is also high in protein content.  
It is native of eastern North America.  It is 
winter hardy with early spring growth sim-
ilar to a dandelion.  It will grow well in wet 
soils and can produce forage yields similar 
to silage corn.  It provides a high browse 
and has condensed tannins in it.  Both help 
reduce stomach worm loads in goats.  It 
grows well without nitrogen or other ferti-
lizers.  Cup plant gets its name from the 
way the opposite leaves on the stalk form 
a cup around the stalk. 
 
 
 

Glen is frustrated with the prices received for farm raised commodities.  An important economic feature 
of commodities is that the long-term average price equals the average cost of production.  Farmers are 
forced to sell often below the cost of producing their products regardless of the care and expense taken 
to produce them.  They must continually strive to be the lowest cost producer to stay solvent.  He decided 
that instead of selling mohair as a wholesale commodity, he would produce a finished product that takes 
the mohair and turns it into a retail product.  There are consumers who want to know the origin of the 
food they eat and the apparel they wear.  They often like to know it was produced locally.  Glen’s quality 
control is to test every fleece for its strength and durability.  He also thinks products need certification 
through a third person validation that certifies the products are of highest quality.  He and his partner 
produce a branded Pure American Naturals line of mohair products. 
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Glen thinks that producing value-added farm products is the best way for Northeast Region livestock 
farmers to market their products at a profit.  Produce a product rather than a commodity!  Differentiate 
your commodity, it becomes a product.  We are close to large consumer markets with so many large 
metropolitan areas scattered along the Atlantic Seaboard.  There are more opportunities for farmers to 
sell value-added products to upscale consumers, if not individually, at least through cooperatives, farmers 
markets, and aggregators.  With the power of the Internet today though, product differentiation can be 
attained at the farm level and excellent stewardship rewarded in the marketplace. 
 
Business Meeting 
The business meeting was held after the Producer Showcase ended Tuesday evening, February 19 as the 
snowstorm was predicted to change over to an ice storm Wednesday afternoon.  We decided to end the 
Conference Wednesday morning at 12:00 noon.   
 
A report from Sarah Goslee on Internet and Social Media was handed out to attendees that covered 
calendar year 2018 achievements.  It is shown immediately below. 
 
Northeast Pasture Consortium  
2018 Internet and Social Media Report 
Sarah Goslee, sarah.goslee@usda.gov or grazingguide@gmail.com 
 
Website: grazingguide.net 
 
The website: 
• In 2018, had 3,300 users, viewing 3,700 pages. 
• 54% of visits came from the United States; six continents were represented. 
• The most popular facts sheets described research on dung beetles, intestinal parasites, and 

pasture biodiversity.  
• Popular pages include: 

ü events calendar. 
ü grazing dashboard. 
ü pasture plant guide. 

 
Social media 
 
• Grazing Guide Facebook page has 87 followers 
• @grazingguide twitter account has 82 followers 
• NEPC also has Grazing Guide Flickr and YouTube channels. 
 
New in 2018 
• A NEPC MailChimp mailing list service, configured with both administrative and general 

membership email lists. This will allow people to sign themselves up for the general 
membership list to receive newsletters.  

 
• The Northeast Pasture Consortium collection at the Internet Archive* (archive.org) has been 

created as a repository for consortium archives and past documents. This collection will enable 
permanent online storage for valuable information. All archive documents will also be indexed 
at grazingguide.net 
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If you have materials you think would be a good fit for a NEPC archive,  
please contact grazingguide@gmail.com to discuss next steps. 
 
*"The Internet Archive, a 501(c)(3) non-profit, is building a digital library of Internet sites and other 
cultural artifacts in digital form. Like a paper library, we provide free access to researchers, historians, 
scholars, the print disabled, and the general public. Our mission is to provide Universal Access to All 
Knowledge." 
 
After briefly discussing Sarah’s report, Executive Director Jim Cropper opened up nominations for 
Public Sector 2019 Member-at-Large.  Jessica Williamson nominated Amanda Grev of the University of 
Maryland.  Jana Malot moved to close the nominations.  Cliff Hawbaker seconded the motion and the 
motion carried.  Amanda Grev accepted the nomination.  Jim Cropper then opened up the nominations 
for Private Sector 2019 Member-at-Large.  Cliff Hawbaker nominated Glen Moyer, a Pennsylvania dairy 
farmer.  Clyde Bailey moved to close the nominations.  Kevin Jablonski seconded the motion and the 
motion carried.   
 
In other business, Jim Cropper was directed to write a letter to Director, J. Scott Angle, of the National 
Institute of Food and Agriculture congratulating him on his appointment to head the Agency.  Scott is a 
former professor of soil science and Director of the Maryland Agricultural Experiment Station and 
Maryland Cooperative Extension at the University of Maryland. 
 
Dr. Ed Rayburn requested that Jim Cropper send him the Northeast Pasture Consortium letterhead to him 
for some technical sheets he was developing for the Consortium. 
 
Jim Cropper closed the business meeting by thanking Jennifer Colby and Gary Burley for their service 
on the NEPC Executive Committee for the past 4 years.  Jennifer had been a big help in writing and 
receiving approval for a grant proposal to put on the 2017 NEPC Conference that explored the scientific 
evidence on how fat intake affects human health and how animal diets can be manipulated to achieve 
less fat by feeding them more fresh grass and increasing the better fats in meat and milk.  Gary filled a 
vacated spot on our Executive Committee and with his vast experience as a pasture-based dairyman gave 
us sage advice at our teleconferences or later on via email.  Jim then announced that Fay Benson and 
Don Wild will be co-chairs of the Executive Committee in 2019 and until the end of the 2020 Conference. 
 
Session 5 – Managing Pastures before, during, and after Weather was held on February 20 at 8:00 AM 
and was moderated by Jenn Colby.  Joshua Faulkner, Research Associate, Farming & Climate 
Change Coordinator, Department of Plant and Soil Science, University of Vermont, Burlington, 
VT was the first speaker.  The title of his presentation was Climate Change Challenges and a Resilient 
Northeastern Agriculture.  He began his presentation by saying that the Northeast Region is getting 
wetter.  Looking at rainfall data from the Northeast Region as a whole from 1895 to 2013 annual precipi-
tation has increased 4.15 inches.  Over the last 30 years, annual precipitation has increased 9 inches in 
northeastern and 5 inches in southeastern VT. 
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Sixty percent of crop insurance pay-
ments paid out in Vermont is due to 
excess moisture reasons.  Meanwhile, 
drought only represents 7% of crop 
insurance payments.  (Editor’s Note:  
This statistic is misleading in that for-
age crops have only recently been in-
cluded for insurance coverage and the 
ease of making a claim enhanced.  It is 
not nearly as much related to climate 
vagaries as it is with crop insurance 
program ones.)  Hail damage comes in 
second to excess moisture at 26% of 
insurance payments.  Row and grain 
crops are much more susceptible to 
hail damage than pastures and hay 

crops.  Excess moisture concerns are also amplified by one-day intense rainstorm events that are on the 
increase.  The Northeast Region has seen the highest increase (74%) in these types of storms compared 
to all other regions in the US.  These storms are more likely to produce hailstorms.  They create the worst 
soil erosion events, ideal conditions for soil compaction by wheeled machinery and livestock hooves, 
and greatest streambank erosion – more bank-full flows to generate water velocities that tear at banks 
and the vegetation growing on them. 
 
Other regions see more drought than the northeast, but even in Northeast drought occurrence is likely to 
slightly increase as rainfall is less evenly distributed and more concentrated in intense events.  More 
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runoff can occur during intense events, even on permanent sod.  Thus, the amount of effective rainfall to 
enter the soil is reduced, and if another rainfall event of a quarter inch or more does not occur afterwards 
within a week or two depending on the moisture-holding capacity of the soil, drought conditions may 
ensue as plant available water decreases to near zero within the rooting zone. 
 
One climate phenomenon that is not necessarily 
bad is the lengthening of the frost-free period 
across contiguous states of the US.  The latest data 
shows that the Northeast Region frost-free period 
had increased by 10 days for the years 1991-2012 
compared to the years 1901-1960 (See picture on 
left).  This means a longer growing season for all 
crops, but particular for pasture crops, requiring 
less stored forage to overwinter livestock.  It is 
likely to enhance the growth of cool season ann-
uals to extend the grazing season later into the fall 
and earlier in the spring.  However, it could entice 
some farmers to grow more silage or grain corn in 
lieu of perennial forage crops as the growing sea-
son lengthens.  Lengthening frost-free periods do require a managerial adjustment to a changing climate, 
but one that can be used to good advantage to have fewer days feeding livestock stored forages. 
 
Increasing landscape storage capacity is an approach that can make the best of a bad situation when wet 
weather occurs.  

• Benefits: 
ü Reduces runoff peak flow and volumes 
ü Helps prevent erosion and nutrient loss 
ü Allows for nutrient cycling to occur 
ü Reduces drought risk 

• Shift in perspective… 
• Approaches: 

ü Managerial 
ü Structural 

 
One managerial way to increase landscape storage 
capacity is to prevent or minimize soil compaction 
caused by machinery wheels, tillage pans, or livestock 
hooves.  Machinery wheels tend to drive soil compac-
tion deep into wet soils while cattle hooves cause 
shallow compaction usually within 4 inches of the soil 
surface.  Tillage pans occur at the depth where the bot-
tom of tillage tools press downward and smear the wet 
soil particles together.  Soil compaction especially at or 
close to the soil surface can cause significant runoff as 
the soil is too dense to allow water to infiltrate past it 
easily.  This occurs whether the soil is sodded or tilled.  
Wheel tracks that traverse the ground up and downhill 
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funnel runoff water into narrow channels that are readily washed out as the wheel rut gets longer and/or 
steeper.  Do implement passes on tilled fields on the contour as much as possible on sloping ground.  
Plant root systems are greatly impacted by soil compaction producing weaker plant root systems to 
anchor soil in place and producing less canopy cover that allows openings for rainfall to strike the soil 
surface and dislodge soil particles.  This means staying off of wet soils after a heavy rain or seasonally 
when fields remain wet due to cooler temperatures and frequent precipitation.  Livestock should be 
moved to a sacrifice lot, paved or wood chipped barnyard, or freestall barn especially in fall and early 
spring to preserve sod and prevent soil compaction and pugging.  Pugging is particularly harmful as it 
creates small puddles that keep the soil wetter longer.  See early spring pasture picture later.  Note ponded 
water in one badly pugged area.  Pugged areas are very slow to dry so they perpetuate themselves. 
 
If soil compaction has already occurred or 
cannot be avoided, remediation of the 
compaction can sometimes be effective, 
either through biological means or with 
tillage options.  A 3-year UVM research 
study looked at both options on three 
farms, two farms were pasture/hay plots 
and the other farm was corn silage plots.  
All farms were on Covington or Vergen-
nes clay.  The biological approach tested 
three plant species mixtures, mixture #1 
contained 40 pounds per acre of triticale, 5 
pounds per acre of sweet clover, and 4 
pounds per acre of tillage radish, mixture 
#2 had the same amount of triticale and 
sweet clover but contained 15 pounds per 
acre of annual ryegrass, while mixture #3 substituted a sorghum-sudangrass cross at 15 pounds per acre 
in lieu of radish or ryegrass.  The tillage implements used were a key-line plow for pasture/hay plots and 
a sub-soiler for the corn silage plots.  The implements tilled the soil in the first year only.   Data for the 
two pasture/hay farms was presented.  Overall, there was little soil compaction remediation accomplished 
by the treatments.  Where alfalfa can be grown, it could lessen soil compaction over time significantly 
with its large, deep tap root. 

Here is the summary of statistically significant results for the 
2 pasture/hay farm sites (PR and HH): 
• At PR, penetration resistance for Keyline plow was signi-
ficantly lower in Y3 at <8” depth. 
• At HH, penetration resistance for Mix #3 was significantly 
lower in Y3 at <8” depth. 
• Sorghum-sudan is preferred biological treatment (of those 
used in the study), when accounting for aboveground biomass 
(i.e., feed production). 
• Keyline may slightly increase compaction at depths > 10” 
(plow pan) with repeated passes? 
• Timing of operations (competition and soil moisture) and 
cost should be carefully considered... 
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An example of  a structural approach to increasing landscape storage capacity is building runoff water 
detention basins that may include a permanent pool of water in them (ponds).  However, one must remem-
ber that the permanent water pool does not act to store runoff water, it is the temporary storage of water 
above the permanent pool between the principal spillway and the emergency spillway that stores runoff 
water temporarily that reduces peak runoff flows immediately downstream of the detention basin.  The 
permanent pool can be used as a source for irrigation or livestock water as needed. 
 
At the end of the presentation, Joshua presented information on woodchip barnyards.  For overwintering 
cattle, they can be used very effectively to keep hillside pastures from being badly mucked-up from 
livestock traffic when the soils are wet from snow melt and frost thaw, and winter rains.  They are less 
costly to construct that paved barnyards, especially ones built to reduce or treat manure-laden runoff 
water coming off them.  This reduces soil erosion and compaction on heavily treaded-on pastures (See 
picture below).  Note inset picture of a newly constructed paved barnyard with collection basin at the 
downstream end of the barnyard to capture manure solids and treat manure-laden runoff water. 
 

Below is a cross sectional view of a wood 
chip barnyard showing its construction in a 
typical situation.  Any effluent that per-
colates through the wood chips is collect-
ed by perforated drainpipes at intervals of 
ten feet.  A layer of woodchips one foot 
thick is placed over a one foot thick un-
derlayer of stones.  A geotextile fabric is 
laid under the bed of stones to prevent 
them from pushing and mixing into the 
compacted soil underneath.  
 
 
 
 
 

 
90-95% nitrogen (N) and phosphorus (P) bound in manure is held in woodchips (French and Hickey, 
2003).  Effluent coming out of a woodchip barnyard is half of that coming from a paved barnyard, 24% 
of the precipitation versus 48% for the paved lot.  Meanwhile, typical barnyard runoff has total N levels 
ranging from 50 – 2100 mg/L and total P levels ranging from 5 – 500 mg/L.  With a woodchip barnyard, 
measured runoff values and ranges were much lower, total N ranged from 62.6 – 153.5 mg/L and total P 
ranged from 2.6 – 12.9 mg/L. 
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We had another farmer panel for this session.  However, due to the inclement weather, one of our panelists 
was unable to be present.  Matt Bomgardner, who lives and farms within minutes of the Conference 
Center, was able to get to the conference to give us his insight in managing his farm pasture resource as 
weather dictates.  Matt owns and operates Blue Mountain View Farm near Annville, PA.  He briefly 
told us how he started dairy farming.  He first invested in dairy cows.  He has also purchased some rare 
breeds, Norwegian/ Swedish Reds and Linebacks.  The Lineback is a purebred remnant of lineback-
patterned cattle once common in New England.  The origins of the breed is likely to have originated in 

New England from a combination of Dutch, 
English, and French cattle. Historically, Linebacks 
were multi-purpose, used for dairy, beef, and oxen, 
and served as an integral part of rural New England 
life in the early history of the US.  The "lineback" 
part of the breed's name describes the characteristic 
lineback color pattern.  The cattle are blue-black 
with a white line down their backs (See adjacent 
picture).  The roan coloring on their sides varies 
from almost black to nearly white, with black noses, 
eye rings, ears, feet, and teats.  Between the 
extremes are many animals that are blue roan or 
speckled (The Livestock Conservancy website).  
Matt uses crossbred dairy cattle so he has a mixed 
herd.  Matt then bought the family farm from his 
Father.   

 
Matt renovates his rotational pastures using annual forages first to prepare a good seedbed to plant pe-
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rennial forages.  He uses a variety of annual forages for that including oats, radish, and turnips.  He now 
prefers an alfalfa and perennial grass pasture.  Alfalfa gives good midsummer forage growth compared 
to other legumes commonly used in the Northeast.  This avoids having a bad summer slump in forage 
production due to heat and/or lack of rain.  He also likes to extend the grazing season using cool season 
annuals and some summer annuals as an emergency forage source if heat and drought are prolonged. 
 
Matt also considers wet weather situations.  A structural way to avoid trouble in wet weather is to have 
paved laneways to move the dairy cows back and forth from rotational paddocks to the milking parlor.  
  

Matt’s herd starts grazing perennial grass-
es at 10 to 12 inches height (not in headed 
stage), with fresh grass provided every 12 
hours.  Paddock rotation varies from 10 to 
45-plus days depending on grass growth 
and weather. Post-grazing height is 4 to 6 
inches. After October, rotation increases 
to 60 days. 
 
Milking herd grazes perennial pasture for-
ages starting in late June after finishing up 
grazing annual forages.  Matt keeps cows 
grazing at least 200 days per year and has 
gotten greater than 240 days with 
meaningful grass intake from his 100 
acres of pasture. 
 

 
Matt uses a diverse pasture mix for his grazing dairy, using both perennial and annual pastures.  He bases 
his perennial pastures on ryegrass, orchardgrass, festulolium and meadow fescue, with 40 percent of the 
mix being multiple red and white clovers or alfalfa.  Mixed throughout are forbs: forage chicory (which 
he adds to the mix) and volunteer dandelions among other forbs.  He plants annuals - cereal rye for fall 
and early spring grazing and sorghum/sudangrass for summer grazing. 
 
Matt laid out some pros and cons of managing some of the annuals used in his pastures. 
Sorghum/sudangrass 

Pros: best summer growth, very drought-tolerant 
Cons: nitrates, prussic acid (Matt, himself has not had any issues with either, but he’s been careful 
after drought and frost) and high management during planting and grazing 

Cereal rye 
 Pros: very early, very hardy 
 Cons: Seed is usually a variety not stated and quick to mature 
Barley, triticale and wheat 
 Pros: Good selection of varieties, better-quality than rye and good for mixes 

Cons: Best growth at same time as perennial grass; limits suitability to extend grazing season. 
Annual ryegrass 
 Pros: High-quality, great for mixes, thick root mass 

Cons: Same growth time as perennial grass; its thick root mass is hard to penetrate with no-till 

Cattle laneway and water trough with Blue Mountain on the horizon 
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planters.  Reminder: Italian ryegrass is not a perennial. 
Oats and brassicas (turnip, radish) 
 Pros: High fall yield, root-type growth (tillage radish, turnip), nutrient cycling (brassicas) 
 Cons: Most don’t overwinter and can have establishment issues 
Mixes 
 Pros: diversity, where species benefit from each other and fill in the gaps of each other 

Cons: complexity (different seed depth, seed rate), mixing rate (you have to manage what you 
want to dominate), matching growth patterns of different species 

 
Matt suggests a 70 percent perennial and 30 percent annual pasture landbase.  It seems to work best for 
his operation.  He finds that his pasture program can compete with confinement based dairy farms.  He 
is able keep his costs of production low enough to be profitable. 
 
Research, Education, and Technical Assistance Priority Needs Determinations 
With the end of the technical sessions, the private sector and the public sector met in separate rooms for 
an hour to formulate changes to our pasture research, education, and technical assistance priorities.  
These two breakout sessions were chaired by Don Wild, Private Sector Co-Chair Elect and Fay 
Benson, Public Sector Co-Chair Elect of the Executive Committee.  We were pleased both sectors were 
able to identify and prioritize their priorities and how to proceed with them in an hour when Don and 
Fay reported back at the 11:00 AM Reports session.  The combined report is below: 
 
2019 Research Priorities (2/20/19): 
1. Explore new methods to transfer knowledge and information to increase adoption of research 

findings within the agriculture community; incorporate social science research into increased 
adoption and technology transfer. 

A. Including Farm Bureau to additionally influence regulations and legislations. 
B. USDA-ARS—keep working with and building partnerships. 
C. Seek new contact with USDA-NRCS Chief, commitment to encourage reps from every 

state. (electronic options for joining?) 
D. Strengthen Extension research connections, work listservs and across communication 

methods. 
E. University research connections, work listservs and across communication methods—use 

OREI funding opportunity. 
F. Invite farmers from all NEPC states (Cedar Tree grant—NE states, could apply to USDA-

OTT, USDA-NIFA Scott Angle) 
2. Ecosystems Services and Disservices from Pasture Systems and Grazing Management: 

A. Impacts to riparian areas 
B. Impacts to water quality (citizen involvement) 
C. Wildlife benefits to adaptive grazing management 
D. Impacts of permanent stream and streambank exclusion from livestock grazing riparian area 

pastures 
E. Economic models for ecosystem service payments (measurement, payment, structure) 
F. Silvopasture contributions to carbon sequestration; adaptive strategy in changing climate 

conditions 
3. Research adjustments in forage management needs in a changing climate;  

A. Regional management approaches (understanding variability) 
B. Species adaptation and evaluation (meadow fescue, use of annuals, increase in invasive 
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plants) 
4. Soil biology and management impacts on animal health and human health 

A. Small ruminant parasite research at WVU, Rhode Island, Cornell 
B. Red and white clover functions in animal and soil health, pollinators, forage and animal 

production 
C. Grazing management as it affects soil health (compaction, worms) 

5. Further research in meat and dairy products regarding human nutrition and health;  
A. Fatty acid updates, importance of side chains on long chain FAs (Jana Kraft), and short 

chain FAs 
B. Artificial gut for milk digestibility 
C. Whole milk/fats 
D. Probiotics/prebiotics 
E. C3, C4 grasses, forbs, and effects on omega-3 content in milk and meat 

6. Addressing the Heavy Use Area/Pasture interface (vegetation management) 
A. Comparison of options (deep-bed packs, composted packs, wood chips) 
B. Biological composition of bedded packs and livestock health (mastitis—John Barlow & Deb 

Neher) 
C. Bale grazing & in-field winter management/calving 
D. Species evaluation for vegetated heavy use areas 

7. Farm profitability and upcoming cultural/societal changes 
A. Compare different philosophies, results, benchmarks. 
B. Development of artificial meat (and other animal products), and how will that affect our 

work, audience, research? 
C. Ecological/carbon footprint of animal production compared to ecological footprints of 

alternative products. 
D. Quality assurance program requirements; impacts on profitability 

 
Conference adjourned at 12:00 PM to allow people to travel before the ice storm hit. 


