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2017 Steuben County Crop Symposium 
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7220 State Route 54 
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March 7, 2017 

9:00 – 2:00 
 

9:00 – 9:30 Registration 
 
9:30 – 10:30 Jerry Cherney - Alfalfa-Grass Mixtures in New York State 
The vast majority of alfalfa acreage in NY is sown with a perennial grass. Until recently, there has been 
very little research on grass species selection or management of mixtures. We do not know what the 
optimum percentage of grass should be in mixtures, and it is unclear how consistent grass percentage 
is across species, varieties and environments. We also are not sure how well the new reduced lignin 
alfalfa varieties fit with alfalfa-grass mixtures, particularly the Round-Up Ready varieties. 2016 alfalfa-
grass research trials will be discussed, along with current alfalfa-grass management recommendations.  
 

10:30 – 11:30 Henry Kelsey – Overview of the 2016 season with an update on the most common corn 
and soybean insect and disease pests. Pest identification, biology, and management will be discussed. 
There will be an overview in particular of the spider mite in soybeans and why the population was so 
large this past season.  
 

11:30- 12:30 Lunch 
 

Cost to attend is $15.00 per person, lunch will be provided.  Pre-registration is requested by Tuesday, 
February 28, 2017 by calling the CCE office at 607-664-2300 or email Stephanie Mehlenbacher at 
sms64@cornell.edu 
 

“Please contact the Cornell Cooperative Extension of Steuben County office if you have any special needs.” 
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NWNY Team to Host  
Forage Congress 

 
New to the team’s lineup this year is Forage 
Congress scheduled for February 28th at the 
Genesee River Restaurant & Reception Center, 
134 N. Main St, Mt. Morris. This event covers 
timely topics recommended by the team’s 
advisory committees.  
 
Always a favorite, the afternoon will feature a 
panel of producers answering your questions on 
double cropping. The discussion will be led by 
Tom Kilcer, Advanced Ag Systems, who will 
provide the latest update on the topic.  
 
Other topics to be discussed by a Cornell 
University researcher, Cornell Cooperative 
Extension and local crop consultant: 
 

 Building your Whole Farm Plan From 
the Ground Up 

 Precision Feeding – High Forage 
Economics  

 Low Lignin Alfalfa in Mixture with 
High Quality Grass 

 Bag vs. Bunk Storage – Pros & Cons, 
a Large Dairy Case Stud 

 Soybean Insect and Weed Pest 
Management 

 

Registration fee is $35 per person for those 
enrolled with the team, $50 if not enrolled, 
includes morning refreshments & hot buffet 
lunch. Late registration after February 21 and 
walk-ins will be $50. Certified Crop Adviser 
credits will be available. Lunch is sponsored by 
King’s AgriSeeds. 
 
PLEASE PRE-REGISTER to guarantee a 
lunch: Call Cathy Wallace, 585.343.3040. ext. 
138 or cfw6@cornell.edu. Registration is also 
available on the team’s website at 
http://nwnyteam.cce.cornell.edu/ under 
Upcoming Events.  
 

New York Farm Show, Feb. 23-25 
 
The 32nd annual New York Farm Show will be 
held on February 23 – 25, 2017 at the NYS 
fairgrounds in Syracuse. The Northeast’s 
premier indoor farm show is packed with new 
and practical equipment, services and products 
just right for your farming operation. Over 400 
exhibitors covering more than 230,000 sq. ft. will 
be waiting for you. Show hours 8:30 a.m. – 4 
p.m. daily. 
 
“The parking is new and has improved,” said 
Scott Grigor, New York Farm Show 
Manager.  “Last year we faced many challenges 
with parking because of the construction project 
at the fairgrounds and visitors had to park in the 
distant parking lots.  Not this year, with phase 
one of the projects complete there will be more 
parking and closer to the buildings. I appreciate 
and thank our visitors last year for their patience 
and understanding. Parking will remain free and 
bus shuttles will be available.” Grigor added. 
 
This year’s show features the latest 
technologies and equipment in the agricultural 
industry. Visitors can shop, compare and buy 
the latest practices and efficiencies. Visit our 
website (www.newyorkfarmshow.com) to see a 
full list of our over 400 exhibitors, new products, 
directions to the show and much more. 
 
 
 

 Agricultural Program Committee 
 Bill Brown Hammondsport 
 Linwood Ford Savona 
 Jason Gerber Addison 
 Drew Heisey Hornell 
 Gary Mahany Arkport 
 Greg Muller Bath 
 Legislative Representatives: 
 Hilda Lando Corning 
 Bob Nichols Addison 
 Agricultural Program Staff: 
 Stephanie Mehlenbacher, Horticulture 
 Hans Walter Petersen, Grapes 
 Brett Chedzoy, Forestry 
 

Cornell Cooperative Extension of Steuben County 
Website:  www.putknowledgetowork.org 

Phone:  607-664-2300 
 

Yearly Membership-$15.00 
 

“Cornell Cooperative Extension of Steuben County provides 

equal program and employment opportunities.”    

mailto:cfw6@cornell.edu
http://nwnyteam.cce.cornell.edu/
http://www.putknowledgetowork.org/
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Many organizations will be offering workshops 
and presentations including the beef industry; 
Forest Management workshops and Agricultural 
Safety Program workshops will be available 
throughout the show. “These organizations 
have dedicated a lot of time and effort to provide 
high quality programs for the show visitors,” said 
Grigor. 
 
The Robert Watson Memorial Toy Auction on 
February 24 at 5:00 p.m. will be in the Empire 
Room of the Arts and Homes Building. Nearly 
200 Farm Toys will be sold to the highest bidder 
and all proceeds to benefit the New York FFA. 
 
Visitors can view and purchase farm toys at the 
toy show in the Art & Homes building. 
 
“It’s the premier indoor farm show in the 
northeast and an opportunity to showcase the 
agricultural industry.” Grigor added. 
 
Tickets are available to you free from your 
Northeast Equipment Dealers or by writing to 
New York Farm Show, P.O. Box 3470, 
Syracuse, NY 13220. Include a selfaddressed 
stamped envelope with your request by 
February 15. Admission is $ 5.00 at the door and 
children under 18 are free. Free parking and bus 
shuttles are available. For additional information 
visit our official website 
at www.newyorkfarmshow.com. New York 
Farm Show is co-sponsored by the Northeast 
Equipment Dealers Association and American 
Agriculturist Magazine. 
 

Not-So-Obvious Signs of  
Respiratory Disease 

Morning Ag Clips, January 2017 
 

Calves impacted by pneumonia during the first 
90 days of life are more likely to experience 
increased age at first calving, higher incidence 
of dystocia and greater mortality before first 
calving. (Dave Young via Flickr) 
 
PARSIPPANY, N.J. — Calves impacted by 
pneumonia during the first 90 days of life are 
more likely to experience increased age at first 

calving, higher incidence of dystocia and greater 
mortality before first calving.1 

“Bovine respiratory disease (BRD) is far too 
common on dairies,” said Greg Edwards, 
managing veterinarian, Dairy Technical 
Services, Zoetis. “Detecting respiratory disease 
symptoms early in a calf’s life can help prevent 
chronic infections and lead to better future 
lifetime productivity.” 
 
Are producers looking for the right signs to know 
if a calf has contracted BRD? Both the 
University of Wisconsin-Madison and University 
of California, Davis, offer scoring systems to 
help determine whether calves are showing 
clinical signs of respiratory disease, which could 
include: 
 

 Eye discharge 
 Nasal discharge 
 Ear droop 
 Head tilt 
 Cough 
 Increased breathing rate 
 Elevated temperature 
 Slow, reduced or zero milk intake during 

feeding 
 Slow to rise at feeding time 
 Slow to lie down after eating 

 
Producers can use either the UW-Madison 
scoring system or UC Davis scoring system to 
record their calves’ symptoms on a daily basis 
to help determine which animals are sick. Early 
detection and treatment with an antibiotic 
approved for use in calves, such 
as DRAXXIN® (tulathromycin) Injectable 
Solution, may reduce the risk of treatment 
failure to help get its health back on track. 
 
Take the opportunity to head off the disease 
before it affects long-term wellness by 
identifying animals at high risk, such as those 
experiencing: 
 

 Commingling 
 Weaning 
 Seasonal temperature change 
 Introduction to new animals 
 Transportation 

http://www.newyorkfarmshow.com/
http://www.vetmed.wisc.edu/dms/fapm/fapmtools/8calf/group_pen_respiratory_scoring_chart.pdf
http://www.vetmed.wisc.edu/dms/fapm/fapmtools/8calf/group_pen_respiratory_scoring_chart.pdf
http://articles.extension.org/pages/73380/simplified-scoring-system-to-identify-respiratory-disease-in-dairy-calves
https://www.zoetisus.com/Products/Pages/DraxxinDairy/index.aspx
https://www.zoetisus.com/Products/Pages/DraxxinDairy/index.aspx
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Research shows control of BRD during high-risk 
times can improve dairy heifer growth and 
performance.2 

 
Vaccinate to help prevent pneumonia. The 
cost to raise a heifer from birth to freshening can 
exceed $2,000 per head.3 Does it pay to put a 
calf’s future at risk before she even has a 
chance to return her profit as a lactating cow? 
Producers should work with their veterinarian to 
set up a vaccination program for young calves. 
Ask him or her about introducing an intranasal 
vaccine, such as INFORCE™3 respiratory 
vaccine, that helps protect against three major 
viral pathogens that cause pneumonia in dairy 
calves — bovine respiratory syncytial virus 
(BRSV), infectious bovine rhinotracheitis (IBR) 
virus and parainfluenza 3 (PI3) virus. Vaccines 
are an important part of helping the immune 
system fight off BRD. 
 
IMPORTANT SAFETY INFORMATION: 
 DRAXXIN has a pre-slaughter withdrawal time 
of 18 days in cattle. Do not use in female dairy 
cattle 20 months of age or older. Do not use in 
animals known to be hypersensitive to the 
product. See full Prescribing Information. 
 
About Zoetis 
Zoetis (zô-EH-tis) is the leading animal health 
company, dedicated to supporting its customers 
and their businesses. Building on more than 60 
years ofexperience in animal health, Zoetis 
discovers, develops, manufactures and markets 
veterinary vaccines and medicines, 
complemented by diagnostic products and 
genetic tests and supported by a range of 
services. Zoetis serves veterinarians, livestock 
producers and people who raise and care for 
farm and companion animals with sales of its 
products in more than 100 countries. In 2015, 
the company generated annual revenue of $4.8 
billion with approximately 9,000 employees.  
 
 
 
 
 
 
 

Anatomy of a Rare Drought: Insights 
from New York Field Crop Farmers 

Shannan Sweet and David Wolfe 
School of Integrative Plant Science,  

Cornell University 
 

Key Findings 
 The record-breaking 2016 drought 

affected farmers across New York State 
(NYS) with more severe effects in 
Western and Central NY than Eastern 
NY. 

 Crop loss estimates from a late summer 
survey of ~200 field crop farmers 
suggest that more than 70% of field crop 
and pasture acreage had losses greater 
than 30%, with some reporting nearly 
total crop failure. 

 Common suggestions from farmers on 
help they could use in dealing with 
future drought included better long-
range weather forecasts, financial 
assistance to expand irrigation capacity, 
and more information on drought 
resistant crops. 
 

Background 
An unusually low winter snow pack, followed by 
lower than average rainfall and higher than 
average temperatures during the 2016 growing 
season (NRCC) led to continuously worsening 
drought conditions throughout New York State, 
and record-breaking low stream flows in 
Western and Central NY by late July and August 
(Drought Monitor). New York (NY) farmers have 
asked if they should expect more dry summers 
like the one we had in 2016 in the future with 
climate change. The answer to that is we don’t 
entirely know. Climate scientists are fairly 
certain that the number of frost-free days will 
continue to increase and summers will be 
getting warmer, which will increase crop water 
demand (Horton et al. 2011; Walsh et al. 2014). 
Climate models are less reliable for predicting 
rainfall and snow, but most projections suggest 
that total annual precipitation will remain 
relatively stable in New York, with small 
decreases in summer months and possible 
increases in winter. Also, the recent trend of the 
rainfall we do get coming in heavy rainfall events 

https://www.zoetisus.com/US/EN/Products/Pages/INFORCE_3_Dairy/index.aspx
https://www.zoetisus.com/US/EN/Products/Pages/INFORCE_3_Dairy/index.aspx
http://www.dairywellness.com/pdfs/DRAXXIN-PI.pdf
http://blogs.cornell.edu/whatscroppingup/2017/01/25/anatomy-of-a-rare-drought-insights-from-new-york-field-crop-farmers/
http://blogs.cornell.edu/whatscroppingup/2017/01/25/anatomy-of-a-rare-drought-insights-from-new-york-field-crop-farmers/
http://www.nrcc.cornell.edu/
http://droughtmonitor.unl.edu/
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(e.g. more than 2 inches in 48 hours) is likely to 
continue.This would suggest both flooding and 
drought will continue to challenge New York 
farmers, and it is possible that more severe 
short-term droughts in summer could increase 
in frequency. Given these projected impacts, we 
surveyed NY farmers throughout August and 
September (Drought Survey) so as to better 
understand how farmers were affected by the 
2016 drought and if they are able to cope with 
drought risk. The survey was distributed online 
and in paper format with the help of Cornell 
Cooperative Extension and the Farm Bureau. Of 
the approximately 240 farmers that responded 
to the survey, 183 of those were field crop 
farmers from every county in Western NY, and 
several agricultural counties in Eastern NY (Fig. 
1). 

Fig. 1. Drought survey responses by county. 
New York State number of farms map (Source: 
2012 USDA NASS, ESRI – 12-M249), where 
darker green colors indicate a greater number of 
farms. Red dots indicate counties where field 
crop farmers responded to the survey. The 
dotted line delineates two regions (WNY = 
Western NY and ENY = Eastern NY). Counties 
in WNY were those designated as “national 
disaster areas” due to the drought. 

 

 

 

 

 

 Drought Impact 

 

Fig. 2. Percent of respondents that estimated 
field crop yield losses within certain percent 
ranges. Forages include hay, grasses, and 
alfalfa. Data is averaged across NY. 

Across the state, farmer-estimated crop losses 
for forages, pasture, soybeans, field corn, and 
small grains were 41%, 42%, 33%, 31%, and 
17%, respectively. Figure 2 illustrates that 
estimated losses of more than 30% were 
reported for many field crops, and some forage 
and soybean farms reported losses above 90%. 
When asked what most limited field crop 
farmers’ ability to maintain yields, 37% said 
limited water supply, 25% said inadequate 
irrigation equipment, and 16% said poor soil 
water holding capacity (data not shown). Of the 
22% who reported that other factors most 
limited their ability to maintain yields, several 
mentioned: lack of time and labor, excessively 
hot temperatures and high solar radiation, and 
being completely unprepared for needing to 
irrigate. 

 

https://dl.dropboxusercontent.com/u/27816/Survey_Drought_8-5-16%20(mail-in).pdf
https://blogs.cornell.edu/whatscroppingup/files/2017/01/Sweet-Fig-1-2iqgmdm.png
https://blogs.cornell.edu/whatscroppingup/files/2017/01/Sweet-Fig-2-1zoz3to.png
https://blogs.cornell.edu/whatscroppingup/files/2017/01/Screen-Shot-2017-01-25-at-2.00.15-PM-1ztrjp4.png
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Additional comments from farmers related to the 
effect of the drought included statements about: 
extra costs associated with buying hay, and 
having to sell cattle due to an inability to keep 
them watered and fed. Several farmers 
indicated factors that helped them get through 
the drought, including: cover cropping, no-till 
farming, increased soil health, and improved 
grazing management. The drought impact was 
so severe in Western NY (WNY) that the USDA-
Farm Service Agency (FSA) declared most 
counties in this region “natural disaster areas” in 
August of 2016, and eligible for some financial 
relief in the form of low-cost loans (FSA). The 
more severely drought stricken field crop farms 
in WNY reported higher crop loss compared to 
Eastern NY (ENY) (Table 1). A vast majority of 
field crop farmers in WNY estimated the overall 
economic impact to be “moderate’’ to “severe” 
and, though many farmers in ENY also felt a 
substantial economic blow, about half 
categorized the impacts as “minor” or a 
“nuisance” with almost no economic impact (Fig. 
3). 

 

Fig. 3. Field crop farmer’s rating of the 
economic impact of the drought. 

  

 Adaptive Capacity 

Field crop farmers’ responses varied when 
asked what they might have done differently if 
they had known in advance how dry this 
summer would be (Fig. 4). Many (37%) selected 
the “other” category and included suggested 
changes related to increasing soil organic 
matter and water holding capacity (e.g. cover 
crops and no-till), changing hay cutting regimes 
and increasing rotational grazing, investing in 
other water resources, selling or slaughtering 

livestock, and many others. A few farmers said 
they would not have done anything different if 
the drought could have been anticipated. 

 

Fig. 4. Production changes field crop famers 
would have made if the drought could have 
been anticipated. 

 

 

 

 

SAVE THE DATE! 
 

SPRINGWATER AG PRODUCTS 
 

GOOD AGRONOMIC PRACTICES FOR 2017 
Pesticide Points Meeting 

 

MARCH 22ND, 9:00-3:00 
American Legion Post 402 – 102 N Main St. 

Wayland, NY  14572 
 

This program is waiting for  
NYS-DEC recertification 

 credits approval in categories 1A, 21, and 23. 
 

Please RSVP by March 13th.  
 

David Votypka 
8663 Strutt St. Wayland, NY  14572 

585-315-1094 or  607-759-0405 
 

 

https://www.fsa.usda.gov/news-room/emergency-designations/2016/ed_2016_0825_rel_0095
https://blogs.cornell.edu/whatscroppingup/files/2017/01/Sweet-Fig-3-1ttyt0x.png
https://blogs.cornell.edu/whatscroppingup/files/2017/01/Sweet-Fig-4-z9y5c2.png
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Insights for extension educators, 
researchers and policy makers 
When asked how organizations such as Cornell 
Cooperative Extension, university researchers 
or government and non-government agencies 
could help them cope with future drought risk, 
farmers expressed interest in knowing more 
about: 

 Drought resistant crop varieties 
 Irrigation development and planning 
 Improving soil quality and water 

retention, and water saving ideas 
 Pasture rotation, silvopasture, rotational 

grazing, and stockpiling forage 
 How to minimize the effect of drought 
 What pests and diseases are more (or 

less) prevalent during a drought 
 Dealing with mental stress related to 

drought and climate issues 

In response to that same question, farmers said 
they wanted more: 

 Development of online tools and better 
long-range forecasting 

 On-farm courses and training, and 
educational materials about agriculture 
and drought 

 Financial assistance to cover drought 
losses 

 Inventory of vacant farmlands for 
potential use 

 Financial assistance for irrigation 
equipment and ponds, and for soil 
improvement and water management 

 Crop-specific crop insurance or 
discontinue crop insurance which 
encourages growing ill-suited crops 

 Rentable and leasable irrigation 
equipment, and cheaper county water 
for agricultural use 

 Cost sharing for: cover crops and no-till 
supplies, and for multi-purpose ponds 

This project was funded by Cornell University’s 
Atkinson Center for a Sustainable Future and 
The Nature Conservancy. For more information 
contact Shannan Sweet: 126 Plant Science 
Bldg., Ithaca, NY 14853; 607 255 8641, 
sks289@cornell.edu. 
 

How Disease Spreads  
Among Farm Animals  

Veterinarians Cause Large Number of 
Potentially Infectious Contacts 

Morning Ag Clips, January 2017 
 

Network of potentially infectious contacts 
between farms generated by veterinarians' on-
farm visits. (Rossi et al.)  
 
Researchers have shown that looking at 
movements of operators and vehicles between 
farms in the same way we look at contacts in 
social networks can help explain the spread of 
dangerous infectious diseases of livestock, such 
as foot-and-mouth disease and avian influenza. 
This research, published in PLOS 
Computational Biology, can contribute to the 

mailto:sks289@cornell.edu
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development of more accurate tools for 
predicting the spread of livestock diseases and 
may help implement more effective biosecurity 
measures in farms.  
 
The study, produced by Dr Gianluigi Rossi from 
the Istituto Zooprofilattico Sperimentale della 
Lombardia e dell’Emilia Romagna and 
colleagues, have shown that the network of 
contacts originated from on-farm visits by 
veterinarians in dairy farms of Northern Italy 
displays hidden features that cannot be 
detected by simply looking at the frequency of 
visits and unveils patterns of infection otherwise 
unexplained. The authors discovered that 
veterinarians’ movements produce an 
unexpectedly large number of potentially 
infectious contacts between farms that can 
quickly spread dangerous livestock diseases.  
 
The research, made possible by the availability 
of high-resolution data in space and time on 
veterinarian movements in the study area, shed 
light on the actual significance of operator 
movements in disease spread, a still poorly 
understood topic due to the highly diverse and 
complex nature of such movements and to 
privacy issues in data collection.  
 
The researchers compared the role of 
veterinarian movements on diseases spread 
with those of animal exchange between farms, 
which is recognized as the most effective 
transmission route for livestock infectious 
diseases. They found that co-occurrence of 
operator movements and animal exchanges is 
synergistic, largely amplifying the potential for 
disease propagation. The study shows how 
multilayer network analysis substantially 
improves the way diseases spread can be 
described, thus contributing to their control. –  
 

 

 

 

 

 

 

 

 

Nanoparticle Fertilizer Developed  
New Fertilizer Could Contribute to the 

Next 'Green Revolution' 
Morning Ag Clips, January 2017 

 

Farmers often use urea, a rich source of 
nitrogen, as fertilizer. Its flaw, however, is that it 
breaks down quickly in wet soil and forms 
ammonia. The ammonia is washed away, 
creating major environmental issues. 
(eutrophication&hypoxia/Lynn Betts | U.S 
Department of Agriculture, Flickr/Creative 
Commons)  
 

The “Green Revolution” of the ’60s and ’70s has 
been credited with helping to feed billions 
around the world, with fertilizers being one of the 
key drivers spurring the agricultural boom. But 
in developing countries, the cost of fertilizer 
remains relatively high and can limit food 
production. Now researchers report in the 
journal ACS Nano a simple way to make a 
benign, more efficient fertilizer that could 
contribute to a second food revolution.  
 

Farmers often use urea, a rich source of 
nitrogen, as fertilizer. Its flaw, however, is that it 
breaks down quickly in wet soil and forms 
ammonia. The ammonia is washed away, 
creating a major environmental issue as it leads 
to eutrophication of water ways and ultimately 
enters the atmosphere as nitrogen dioxide, the 
main greenhouse gas associated with 
agriculture. This fast decomposition also limits 
the amount of nitrogen that can get absorbed by 
crop roots and requires farmers to apply more 
fertilizer to boost production. However, in low-
income regions where populations continue to 
grow and the food supply is unstable, the cost 
of fertilizer can hinder additional applications 
and cripple crop yields. Nilwala Kottegoda, 
Veranja Karunaratne, Gehan Amaratunga and 
colleagues wanted to find a way to slow the 
breakdown of urea and make one application of 
fertilizer last longer.  
 

To do this, the researchers developed a simple 
and scalable method for coating hydroxyapatite 
(HA) nanoparticles with urea molecules. HA is a 
mineral found in human and animal tissues and 



9 
 

is considered to be environmentally friendly. In 
water, the hybridization of the HA nanoparticles 
and urea slowly released nitrogen, 12 times 
slower than urea by itself. Initial field tests on 
rice farms showed that the HA-urea nanohybrid 
lowered the need for fertilizer by one-half. The 
researchers say their development could help 
contribute to a new green revolution to help feed 
the world’s continuously growing population and 
also improve the environmental sustainability of 
agriculture. –  
 

Financial Troubleshooting 
Five steps to monitoring the financial 

health of a dairy business. 
Timothy Beck, Educator 

Penn State Extension 

 
As the year ends, it’s a good time to assess the 
financial situation on the dairy farm and set a 
direction for improvements in the coming year. 
It has been a challenging year for many dairy 
producers with low milk prices persisting for 
nearly two years. Regardless of whether the 
farm is currently experiencing financial 
challenges or not, the five-step process outlined 
in this article should be a regular year-end 
procedure to identify strengths and weaknesses 
during any market conditions. 
 
The Five-Step approach was outlined in the 
"FarmSense" course taught for many years. Dr. 
Greg Hanson developed the information while 
working in Penn State’s agricultural economics 
group. While he appropriately titled the 
information “Fixing Broken Finances,” it’s 

important to remember the key to staying out of 
financial difficulty is regularly applying these 
steps in all circumstances. 
 
Step 1: Update Financial Statements 
Step 1 is updating the financial statements. 
These include an income statement (with 
inventory and accrual adjustments) and balance 
sheets for both the beginning of the year being 
analyzed (Jan 2016) and the end of the year 
being analyzed (Dec 2016). All farms can 
provide the income and expense data required 
for this process since it is required to file tax 
reports, but a balance sheet with complete and 
accurate information is frequently lacking. If the 
lender regularly requests a balance sheet at 
year-end, they can share these reports back to 
the producer. A cash flow plan that looks at the 
upcoming year’s expected farm performance 
completes the recommended statements. The 
Penn State Extension dairy business 
management group regularly works with farms 
to help them develop and use these statements. 
 
It is helpful for the dairy producer to calculate 
their historical cost of production. This process 
requires the user to make corrections to cash 
expenses for pre-paid expenses and unpaid 
bills (accounts payable). These corrections are 
essential to capture an accurate cost of 
production that reflects “true costs” to produce 
milk for the year. As Table 1 illustrates, there is 
wide variation across Pennsylvania dairies in 
their cost of production with a range from 
$16/cwt to over $22/cwt. Knowing where your 
farm falls in this summary provides valuable 
perspective on the farm’s total financial picture. 

 

Table 1. 2016 projected breakeven milk price ($/cwt) on 104 Pennsylvania dairies. Data presented with farms grouped 
by breakeven price. 

Dairy Enterprise per Cow <$16 $16-$18 $18-$19 $19-$20 $20-$22 >$22 Average 

Total Inflow $4,461 $4,350 $4,305 $4,425 $4,320 $4,311 $4,361 

Total Feed $1,695 $2,114 $2,180 $2,359 $2,344 $2,525 $2,148 

Dairy Expenses $789 $780 $808 $797 $916 $964 $828 

Overhead Expenses $711 $688 $714 $774 $989 $966 $775 

Owner Draw $218 $286 $326 $333 $254 $408 $297 

Loan Payments $498 $489 $525 $638 $540 $785 $555 

Total Outflow $3,912 $4,358 $4,552 $4,901 $5,044 $5,649 $4,604 

Gross Milk Price Breakeven $14.67 $17.27 $18.48 $19.44 $20.89 $24.03 $18.48 

http://extension.psu.edu/directory/tjb12


10 
 

 

Step 2: Calculate “Farm Financial 
Standards” Measures 
Step 2 includes calculating the “Farm Financial 
Standards” measures. Whenever possible the 
producer should examine multiple year trends in 
these measures to show how the farm has 
performed over time. A difficult year like 2016 
will find many farms challenged on these 
financial measures. If that’s been true 
historically, it points to a serious issue. If the 
farm has historically performed well, a 
challenging year is discouraging, but not an 
irrecoverable issue. 
 
Step 3: Prioritize Financial Issues 
With the number crunching completed, Step 3 
identifies the #1 financial problem. The major 
categories of financial performance are liquidity 
(the ability to pay bills on time), solvency (the 
debt-to-asset ratio and net worth of the 
business), Efficiency as measured by the sales-
to-assets ratio (how hard your investment is 
working to generate sales), and the profitability 
of the business as shown by the return on 
assets ratio. Low profitability in the business 
over time will ultimately cause a problem in all 
the other financial aspects of the farm. Getting 
to the root cause of broken profitability is 
essential or other financial problems will 
inevitably follow. 
 
Step 4: Identify Production Problems Linked 
to Finances 
The last two steps relate to the production side 
of the business. When working with farms on 
financial problems, the financial consultant is 
well advised to team up with the best production 
consultants available. Step 4 says “Identify the 
production problem linked to the #1 financial 
problem.” No financial progress ever occurs on 
a farm without solving production problems first. 
The big challenge is to correctly identify the 
problems and to diagnose issues that are by 
nature complex and intertwined. Not every 
problem will produce desirable financial 
consequences, so it’s also important to prioritize 
the problems correctly to work on the ones that 
really move the dollars in the right direction. 

Step 5: Make Changes! 
Finally, after correctly identifying the problems 
and opportunities, Step 5 is to “Change/adjust 
the production system.” Every other step in the 
process can be done to perfection, but if this last 
one isn’t carried out, the entire process breaks 
down. Failure at this implementation step will 
void the best laid plans. 
 
Monitoring and regular checkups throughout the 
year are needed to assess how the plan is 
working. To achieve financial improvement this 
cycle needs to be repeated year after year. The 
Extension Dairy Business Management team 
regularly works with producers who want to 
learn this process. During 2017 a program 
called Crops to Cow to Cash will be offered 
where consultants will be trained on the tools 
and resources available to help producers with 
this process. In February and March producer 
workshops will be held to plan 2017 dairy cash 
flow projections and evaluate strategies for a 
successful year ahead. 
 
There are many tools and resources available in 
various formats. These include Microsoft 
Excel®, Adobe Acrobat® PDF forms or paper 
forms. To receive a copy of these items, e-mail 
Virginia Ishler or call 814-863-3912. 
 

 

 
 

Springwater Agricultural Products 
8663 Strutt Street, Springwater NY 

585-315-1094 or 607-759-0405 

 
Crop Production Materials, Foliar Nutrition & Adjuvant Sales 

SeedWay, NK&WL, Seed Sales:  

Corn, Soybeans, Small Grains, Forage & Pasture Grasses 

Open Every Day – Dave Votypka, Owner 

Quality Products with Farmer Friendly Prices! 

http://extension.psu.edu/animals/dairy/courses/crops-to-cows-to-cash
mailto:vishler@psu.edu
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Prevention and Control of Foot 
Problems in Dairy Cows 

Virginia A. Ishler 
Extension Dairy Specialist 

 

Foot health and lameness are major issues 
facing dairy producers because of their common 
occurrence and the tremendous economic 
losses incurred. Early detection and prompt 
treatment can minimize the loss, improve 
recovery, and reduce animal suffering.  
 
Introduction 
Economic loss is mostly due to the foot 
problems per se, not the treatment costs. 
Losses are often subtle, however, depending on 
the severity, the following components can be 
identified: body weight loss and decreased milk 
production, dry matter intake, herd longevity, 
and reproductive efficiency. The economic 
implications associated with foot problems can 
be a minimum of $90 to $100 per case. 
Depending on the problem and the severity this 
cost can be higher. 
 
Types of Foot Problems 
 

 Hard and soft feet 
Foot infections, abscesses or sole ulcers 
may stem from cracks that result when 
feet are too soft or hard. Excessively soft 
feet are more apt to occur in free stall 
systems from standing in manure and 
urine. This may result in heel and sole 
cracks allowing ulcers, abscesses or 
infections to occur. 
 

 Foot rot 
Excessively hard feet usually occur in 
stall-barns, especially when kiln-dried 
shavings or sawdust are used for 
bedding. This may result in cracks at the 
top of the foot, which may extend down 
from the hairline and allow infections 
relatively high in the foot. 

 

A smelly infection of the foot, which 
generally occurs high between the claws 
or toes, is referred to as foot rot. This 
results mainly from an infection caused 

by the bacterium, Fusiformis 
necrophorus. The organism may build-up 
in barnyards, exercise lots, mud-holes, 
and pastures. 

 

Cattle with foot rot show lameness, 
usually on one leg only. The foot swells 
above the coronet and the toes spread. 
Cracks and fissures develop in the 
interdigital space. There is a 
characteristic, foul-smelling exudate at 
these fissures. If left untreated, the 
infection can progress into the joint space 
or tendon sheath producing permanent 
damage. 

 

 Heel erosions 
Heel erosions or underrun heels begin at 
the bulb of the heel. They start out as pits 
on the surface that can develop into 
parallel grooves that get filled in with 
black material and bacteria. The horn can 
separate at the grooves to form a “flap”. 
A new sole develops underneath and 
material becomes packed in between the 
layers. This condition is usually seen in 
confined cattle in wet, dirty lots. 
Overgrown hooves shift the weight 
toward the heels, exposing the heels to 
erosion, mostly in the hind claws. 

 

 Laminitis 
Founder or laminitis can result in long, 
overgrown and deformed feet or toes. 
Animals may appear quite lame or stiff 
and have difficulty in getting up and 
down. 

 

Hemorrhages can be found in the soles 
and walls of the feet. Infections, 
abscesses, or ulcers may occur when 
foreign material enters places where the 
wall and sole have separated. The 
highest incidence of laminitis often 
occurs during the first 100 days 
postpartum. 

 

 Sole ulcers 
Sole ulcers are raw sores usually 
occurring on the inner side of the outside 

http://extension.psu.edu/directory/vai1
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claw. It is a bulge of granular-like tissue 
sticking through the sole. Sole ulcers are 
usually associated with clinical 
manifestations of laminitis. A general rule 
of thumb is that if 10 percent of a herd 
has documented sole ulcers, the herd 
should be suspected for laminitis. 
However, there are other factors that can 
predispose cows to sole ulcers such as 
moisture and manure, excessive wear, 
and poor hoof trimming. Sole ulcers 
usually occur in both hind legs. 

 

 Digital dermatitis 
In the past 10 years, digital dermatitis has 
developed as a serious problem in 
several dairy regions in North America. 
There are several scientific and common 
names to characterize the disease. They 
are heel warts, hairy foot warts, 
strawberry foot disease, raspberry heel, 
digital papillomatosis, and Mortellaro 
disease. 

 

Affected animals have pronounced 
lameness and spend excessive time 
lying down. First-calf heifers are often 
affected, and to a greater degree in the 
hind feet. There is little to no digital 
swelling with this disease. Table 1 
illustrates the types and percentages of 
foot lesions seen in herds. 

 

Table 1. Distribution of digital lesions within a 
population of cattle. 

Description of lesions Percentage 

Source: Clarkson et al. An epidemiological study to 
determine the risk factors of lameness in dairy cows. 
Univeristy of Liverpool Veterinary Faculty, UK CSA 
1370. Final report, 1993. 

Sole Ulcer 28.0 

White line disease 22.0 

Bruising 8.0 

Digital dermatitis 8.0 

Interdigital hyperplasis 5.0 

Foot rot 5.0 

Foreign body 4.0 

Heel erosion 4.0 

Other 4.0 

Table 1. Distribution of digital lesions within a 
population of cattle. 

Description of lesions Percentage 

Underrun sole 3.0 

Retroarticular abcess 3.0 

Claw deformity 2.0 

Laminitis 1.5 

Interdigital dermatitis 1.0 

Sand crack 0.5 

 

 The Bovine Hoof 
The bovine hoof consists of a hard outer 
casing or hoof horn, the corium, which 
contains the blood vessels and horn 
forming cells, and the skeletal portion of 
the foot (Figure 1). The coffin bone is the 
large, terminal, weight-bearing bone 
around which the hoof is formed and to 
which the tendons are attached. 

Figure 1. Cross section of the bovine claw. 

The hoof wall, sole, and heel are made of keratin 
(like hair and the cow’s horn) and water. They 
are not very thick and cover tissues, which hold 
nerves and blood vessels. 
 
The junction between the horn forming tissues 
of the hoof wall and sole, called the white line, is 
located around the circumference of the bottom 
of the hoof. This area is susceptible to physical 
damage and bacterial invasion. 
 
The hoof grows from the corium at a rate of 
about 2 inches per year. The rate of growth 
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depends on the genetics of the cow as well as 
the environment and nutrition of the cow. The 
rate of hoof growth is greater in the rear feet 
compared to the front feet. 
 
Weight distribution over the cow’s feet is an 
important factor, which will influence how her 
feet grow. The major weight bearing area of the 
foot is the outside part of the outside claw. This 
area absorbs the highest pressures during 
midstance. The cows weight then moves 
towards the toes as she pushes forward. At this 
point there will be stretching of the white line. 
 
A hoof responds to heavier weight bearing by 
depositing greater amounts of keratin. In young 
animals, the weight is pretty evenly placed 
around the hooves. As the cow matures, more 
weight is put on the outside walls of the rear feet. 
This is where they have more overgrowth. 
 
The inner walls of the front feet bear more 
weight as the cow matures. The bulbs of the 
heels are not normally weight bearing surfaces. 
With exaggerated overgrowth of the hoof horn, 
the body weight shifts and the bulbs of the heel 
come into contact with the ground. The bulbs 
are like skin and are loaded with nerves and 
blood vessels, which make them more sensitive. 
Some cows with excessively long toes develop 
lameness because of bruising of the bulbs of the 
heel. 
 
Laminitis 
Laminitis is an aseptic inflammation of the 
dermal layers inside the foot. There is usually 
some inflammation and sensitivity above the 
hoof and around the coronary band. 
 
General symptoms of an animal contracting 
laminitis consist of moving very stiffly and 
“crampy”. Standing on toes on the edge of stalls 
is very typical of a stance to alleviate pain. 
 
Solar characteristics include sole hemorrhages 
and yellowish discoloration. Often, a white line 
separation (juncture between the sole and the 
outer keratinized wall) may be apparent. Double 
soles and heel cracks may be present. 
However, an animal may exhibit pain with no 

visible or apparent reason for lameness within a 
given foot. 
 
There is no one specific cause and laminitis may 
be associated with several, largely 
interdependent factors. Nutritional management 
is normally considered a key component in the 
development of laminitis, especially the feeding 
of increased fermentable carbohydrates, which 
leads to rumen acidosis. 
 
Metabolic and digestive disorders can be 
predisposing factors. Hormonal changes 
associated with parturition and the lactation 
cycle can impact certain physiological changes. 
Infectious diseases, such as mastitis, metritis, 
and foot rot can impose specific endotoxic 
insults. 
 
Environmental aspects, such as hard surfaces, 
lack of or little use of bedding, and lack of or 
excessive exercise on undesirable surfaces can 
predispose animals to mechanical damage. 
 
Rumen acidosis 
Rumen acidosis has been shown to be a key 
factor leading to laminitis. Acidosis is caused by 
the ingestion of greater than normal quantities 
of ruminally fermentable carbohydrates. This 
can reduce fiber digestion, increase lactic acid 
production, reduce feed intake, depress fat test, 
and increase the occurrence of metabolic 
diseases. 
 
As fermentable carbohydrates or their rate 
increases in the diet, the growth rate of all rumen 
bacteria increases, with increased volatile fatty 
acid production. As pH decreases, the rumen 
microbes that produce lactic acid increase. The 
pH is reduced to even lower levels. This results 
in a decreased growth rate of many bacterial 
populations that inhabit the rumen. 
 
As the rumen pH decreases below 5, the lactic 
acid production is elevated. The increased 
acidity causes a stasis of fermentation. 
Endotoxins can be produced and released 
which can trigger histamine release. This 
causes vasoconstriction, dilation, laminar 
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destruction, hoof deterioration and the laminitis 
process develops. 
 
Histamine is a chemical naturally released as a 
function of stress. Environmental stress and 
infectious diseases can also cause histamine 
release. 
 
Acute laminitis 
A cow is systematically ill during acute laminitis. 
Inflammation of the corium is evident. The cow 
is prone to recurrences if the metabolic insults 
persist. The major local clinical signs in addition 
to intense pain include some swelling and 
temperatures that are slightly warmer than 
normal above the coronary band in the soft 
tissue area. 
 
Subclinical lamititis 
This can be a long and slow process that is 
dependent upon persistency of low-grade 
insults. The inflammation that takes place 
ultimately results in internal hemorrhaging. As 
the horn tissue grows, the hemorrhagic area 
moves to the surface. The interval between the 
occurrence and appearance of the hemorrhage 
is related to the growth rate, which is about 0.20 
inches per month. The thickness of the normal 
sole is about 0.40 inches. Therefore, the 
hemorrhage is seen about two months after the 
internal insult occurred. 
 
The occurrence of sole hemorrhages and yellow 
discolorations are signs that subclinical laminitis 
may be a herd problem. Sole hemorrhages can 
affect up to 50 to 60 percent of first calf heifers. 
 
Chronic laminitis 
Several changes are associated with the 
localized area of the digit. The growth pattern of 
the keratinized horn is disrupted and the shape 
of the digit is altered. It becomes more 
elongated, flattened, and broadened. The 
surface of the claw is deeply grooved giving a 
rippled appearance. A dish-like appearance to 
the front of the hoof wall and sole are also 
characteristic. Internally, the coffin bone has 
separated from the front of the wall. Double 
soles with yellowish discoloration continue to be 
a major clinical sign. 

In severe situations, the bottom portion of the 
coffin bone can protrude through the corium and 
hard-horned tissue of the sole. Once the 
disease process has reached this point, the 
damage has been done and no therapy can 
return the foot to a normal configuration. The 
degree of chronic laminitis depends on the 
intensity and frequency of each acute episode 
and the degree of damage each preceding 
episode has caused as a result of the initial 
insult. 
 
Digital Dermatitis 
Foot wart lesions look like raised, red and yellow 
patches and are usually located at the back of 
the foot above the heel. They are particularly 
painful and prone to bleeding when 
manipulated. Mature lesions are larger—up to 
two inches across, and usually raised with long, 
brown or grayish-black tufts of hair like 
projections along the surface. They have a hairy 
wart appearance. The hairs along the lesions 
are usually “true hairs”. The lesions can persist 
for many months. They may regress with dry 
weather. 
 
This disease is probably caused by a spirochete 
bacterium and it appears to be very contagious. 
The high morbidity of herds contracting this 
disease, as well as observations that greater 
than 90 percent of the lesions are highly 
responsive to antibiotics suggest an infectious 
agent. 
 
Environment may predispose animals to the foot 
wart agent. Examples would be wet free stalls, 
poorly drained lots etc. Spirochetes have been 
found in digits of healthy cows, in affected 
herds, and in herds without incidence of digital 
dermatitis. It appears possible that many 
animals can be infected with the organism but 
show no evidence of lameness or lesions. When 
a specific stress or environmental component 
triggers the disease, it can then spread very 
rapidly. 
 
Hoof-care Treatments 
Treatments can consist of hoof trimming, foot 
baths, and/or topical applications. Depending 
on the problem, a veterinarian and hoof trimmer 
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should be consulted as to the best method of 
treatment. A combination of several treatment 

protocols may be necessary to correct 
individual and herd problems. 
 
Restoring feet to proper hardness 
If feet are too soft, avoid having cows stand in 
moist sod for extended periods of time. Allow 
cows to stand in dry soil or sand, even if it 
means piling it on concrete for cows to stand 
on. Routinely use a dry mineral mixture in a 
walk-through foot box. A formula of 80 percent 
hydrated lime, 15 percent copper sulfate, and 
5 percent flowers of sulfur (acts as an 
antiseptic) can be used. Barn lime or 
superphosphate can be used on walkways. 
 
If feet are too hard, avoid having animals 
stand in soil or muddy areas for extended 
periods of time. Allow cows to stand or graze 
on sod, especially when it is moist or dew-
ladened, but not soft or muddy. Barn lime or 
superphosphate should not be used on 
walkways. 
 
For herd problems, moist clay can be used in 
a foot box or vat, but slats may be necessary 
in the container to prevent slipping. Plain 
water can be used if it is drained and replaced 
frequently. For individual problems, a hoof 
ointment can be rubbed into the coronary ban 
at the hairline of the foot. 
 
Foot rot 
Treatment consists of parenteral 
administration of antibiotics and/or 
sulfonamides plus local therapy. The 
interdigital area should be washed and any 
loose necrotic tissue removed. Topical 
dressings of antibiotics, sulfas, or antiseptics 
have been used with success. 
 
If the infection has spread to deeper tissues, a 
drawing ointment may be beneficial. Affected 
animals should be separated from the herd 
and confined to prevent the spread of the 
organism. 
 

Control of foot rot is important to minimize the 
economic impact of this contagious disease to 
the herd. Isolating individual cows, rigid 
sanitation in high-density areas, and use of a 
foot bath have proven helpful in controlling the 
spread of foot rot. 
 
The foot bath should contain five-percent 
copper sulfate. The depth of the solution 
should be at least four inches. The foot bath 
should be located where cattle must pass 
through it several times a day. An alternative 
to the foot bath is a dry bath containing one 
part copper sulfate to nine parts hydrated lime. 
 
Heel erosions 
Treatment should be first directed toward 
removal of all the unsound horn. After 
cleaning, the exposed area may be treated 
with a disinfectant liquid. The cow should be 
confined for several days until the newly 
exposed sole hardens. 
 
In more severe cases in which sensitive tissue 
is exposed, a protective bandage applied over 
an astringent medication may be necessary in 
addition to confinement. Herd control involves 
genetic selection for strong feet and legs 
without excessive slope to the pastern. 
 
Feet should be trimmed regularly and 
excessive exposure to wet environments 
should be avoided. A dry foot bath (see 
treatment for soft feet) may help toughen hoof 
sole as well as reducing the spread of 
infection. 
 
Sole ulcers 
The initial treatment of sole ulcers is to relieve 
the pressure on the ulcer. Therapeutic 
trimming consists of paring out the affected 
area around the ulcerated sole or lesion, 
which helps to relieve pressure and allows 
healing to occur. Topical application of 
sulfonamides and/or astringents followed by 
bandaging is necessary to control infection 
and prevent regrowth of the granulation tissue 
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Often times the ulcerated area has expanded 
to the point where no wall structure on the 
affected digit can be maintained. Therefore, it 
is often necessary to block or elevate the 
unaffected toe such that the pressure can be 
reduced on the affected toe. 
 
Digital dermatitis 
There are several treatment protocols that can 
be used. Since the specific cause of foot warts 
is unknown, a specific treatment that always 
works is questionable. There are no 
treatments labeled for this condition, thus the 
use of drugs requires a label and instructions 
from a veterinarian. 
 
In the initial stage of the disease, because of 
the pain, allowing animals to walk normally is 
critical. This means desensitization of the 
infected area by removing debris from the 
specific lesion plus using a topical application 
of caustic chemicals and/or antibiotics. 
 
Topical oxytetracycline (soluble powder) 
and/or the injectable solution can be applied 
directly to the lesion. LS 
(Lincomycin/Spectinomycin)-50 powder or a 
solution has been used successfully. 
Treatments also have been sprayed on lesion 
areas. Topical sprays of iodine or iodized 
copper have proven to be effective for 
treatment and control. Caustic chemicals 
should be used with extreme caution. If they 
are overused on the lesion, they can cause 

serious lameness because of chemical burns 
on the skin. 
A concentrated foot bath along with topical 
applications can be effective in controlling foot 
warts. A foot bath containing a nine to ten-
percent solution of copper sulfate can help 
control foot warts and other infections. Initially 
it should be used for nine consecutive milkings 
per week. After a month or two, with good 
control, use it one milking per day for three 
days every other week and use it for nine 
consecutive milkings the other two weeks. If 
feet get too hard, use foot baths less 
frequently or use a five-percent copper sulfate 
solution. A general rule of thumb is to change 
the foot bath for every 150 to 300 cows. 
 
For large (greater than two inches in 
diameter), persistent, mature foot warts, 
surgical removal may be elected. The normal 
skin peripheral to the base of the wart-like 
structure must be excised around the entire 
circumference for the surgical procedure to be 
successful, otherwise regrowth is common. 
 
Preventive Management 
Preventative management in a herd requires 
knowing the prevalence of lameness and the 
animal group(s) affected. This can be 
determined using a lameness scoring system. 
Figure 2 illustrates a 5-point scale that can be 
used to score cows in a herd. 
 

Figure 2. Lameness scoring system. 

Lameness 
Score 

Clinical 
Description 

Assessment Criteria 

Source: Sprecher, D. J., D. E. Hostetler and J. B. Kaneene, 1997. A lameness scoring system that uses posture and gait 
to predict dairy cattle reproductive performance. Theriogenology. 47:1179-1187. 

1 Normal The cow stands and walks with a level back posture. Her gait is normal. 

2 Mildly lame 
The cow stands with a level back posture, but develops an arched back posture while 
walking. Her gait is normal. 

3 Moderately lame 
An arched back posture is evident both while standing and walking. Her gait is affected 
and is vest described as short striding with one or more limbs. 

4 Lame 
An arched back posture is always evident and gait is best described as one deliberate 
step at a time. The cow favors one or more limbs or feet. 

5 Severe lameness 
The cow additionally demonstrates an inability or extreme reluctance to bear weight on 
one or more of her limbs or feet. 
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There are several areas on the farm that can 
lead to bovine lameness. They include nutrition, 
feeding management, animal behavior, stress, 
cow comfort, and infrequent hoof trimming. 
 
Lameness is usually a multifactorial problem. 
Even though nutrition receives attention as 
being the main cause, other areas should be 
evaluated. 
 
Nutrition 
There are several areas in nutrition that can help 
reduce the risk of foot problems. They include 
carbohydrates, protein, trace minerals, and 
vitamins. Formulating the ideal ration to 
maintain good hoof health is not always enough. 
Nutrition should be weighed along with other 
factors in preventing bovine lameness from 
being a herd problem. 
 
Carbohydrates 
A major challenge regarding nutrition is a lack of 
information to specify threshold levels of 
carbohydrate that initiate nutritional insults such 
as acidosis. Carbohydrates constitute about 70 
to 80 percent of the dairy ration. The level and 
availability in various rations can have a 
substantial impact on ruminal metabolism. The 
amount of carbohydrates necessary to induce 
ruminal acidosis depends on the type of feed 
processing, the adaptation period, the 
nutritional status of the cow, and the frequency 
with which the carbohydrate is fed. 
 
Lactating cows need a minimum amount of 
forage in the ration. Forages should be included 
in the diet at no less than 1.40 percent of body 
weight. In most situations, forage should make 
up no less than 40 to 45 percent of the total 
ration dry matter. 
 
The forage and total neutral detergent fiber 
(NDF) intake of the ration should be evaluated. 
Cows consume pounds, not percents. Levels of 
NDF that may be acceptable for cows 
consuming 50 pounds of dry matter may not be 
for animals consuming less than 42 pounds (see 
example box). The minimum forage NDF intake 
as a percent of body weight should be 0.85. The 

minimum total NDF intake as a percent of 
bodyweight should be 1.1 to 1.2. 
 
Example: 
The average cow bodyweight is 1300 pounds 
and the total NDF in the ration is 32% on a dry 
matter basis. 
A cow consuming 50 pounds of dry matter 
would be getting 16 pounds of total NDF (50 x 
.32) or 1.23% of bodyweight as total NDF. 
 
A cow consuming 42 pounds of dry matter 
would be getting 13.4 pounds of total NDF (42 x 
.32) or 1.03% of body weight as total NDF. 
 
The nonfiber carbohydrate fraction is highly 
digestible and can be quickly digested 
compared to NDF. Excessive nonfiber 
carbohydrate (NFC) can depress fiber 
digestibility, reduce acetic acid production, and 
lead to rumen acidosis. Consideration should be 
given to the grain’s particle size, moisture, and 
processing method in addition to the level of 
NFC in the ration. Depending on the digestibility 
of the NDF present, a NFC between 30 to 40 
percent of the total ration dry matter is 
recommended. In most instances, a NFC 
between 32 to 38 percent is considered ideal. 
 
The concentration of NFC in a feed can be 
calculated by subtracting ash, ether extract, 
crude protein (CP) and crude protein-free NDF 
from 100. 100 - [(NDF-NDFCP)+CP+fat+ash] 
Using crude protein-free NDF is especially 
important for heat damaged forages and heated 
byproducts because the NDF can contain 
substantial CP. If CP-free NDF is not used, the 
CP in the NDF is subtracted twice (once as CP 
and once as NDF bound CP). When NFC for 
feed ingredients is calculated using the following 
equation of 100 - [NDF+CP+fat+ash], then the 
NFC of an ingredient may be considerably 
underestimated (see example). This can 
underestimate the NFC value in the total ration 
dry matter by 2 to 4 percent. 
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Example calculation: 
Alfalfa silage on a dry matter basis contains: 
CP-19.6%, NDF-48.8%, NDFCP-4.1%, Fat-
2.9%, and Ash-9.3% 
100- [(NDF-NDFCP)+CP+fat+ash] 
100-[(48.8-4.1)+19.6+2.9+9.3] = 23.5% NFC 
 
100- [NDF+CP+fat+ash] 
100- [48.8+19.6+2.9+9.3] = 19.4% NFC 
 
Protein 
The amount of protein in the ration has been 
suggested to influence the incidence of 
laminitis. Several studies have shown that high 

percentages of ruminally degraded protein have 
been identified in association with lameness and 
laminitis. However, the role of protein is still 
unclear. 
 
Little information is available to identify what role 
protein might play in the development of 
lameness. Several postulations involve allergic 
histaminic reactions to certain types of proteins 
or a link between high protein supplementation 
and protein degradation end products. Table 2 
list guidelines for protein levels in dairy cattle 
diets.

Table 2. Nutrient guidelines for high producing dairy cattle to prevent lameness. 

 Stage of lactation 

Early a Mid Late 

Source: Dairy Reference Manual, NRAES-63. 

 

Crude protein, %DM 17-18 16-17 15-16 

Soluable protein, %CP 30-34 32-36 32-38 

Degradable protein, %CP 62-66 62-66 62-66 

Undegradable protein, %CP b 34-38 34-38 34-38 

Forage NDF, %DM 21-24 25-26 27-28 

Total NDF, %DM 28-32 33-35 36-38 

NFC, %DM 32-38 32-38 32-38 

Copper, ppm c 11-25 11-25 11-25 

Zinc, ppm 70-80 70-80 70-80 

Vitamin A, IU/lb. DM 3500-4500 3500-4500 3500-4500 

Vitamin E, IU/lb. DM 20-30 20-30 20-30 

Note: Table refers to milk production equivalent to a Dairy Herd Improvement rolling herd average of 18,000 pounds of 4 
percent fat-corrected milk. 

a Refers to cows approximately the first 15 weeks of lactation. If cows fresh less than four weeks are kept in a separate 
group or fed individually, or if laminitis is encountered in first- calf heifers, use the following modified specifications: crude 
protein, 19%; undegradable intake protein, 38%; forage neutral detergent fiber, 24%; minerals, the higher levels indicated 
in the table. Dry matter intake during the first month may range from 2.2% body weight at calving to 2.8% body weight at 
14 days and 3.3% body weight at 30 days. 

b Use more than one high-protein ingredient to meet undegradable protein intake needs. Often lysine and sometimes 
methionine are the most limiting amino acid. 

c Use the higher copper levels when low-serum copper occurs on rations containing usual levels of 10 to 12 ppm. Induced 
copper deficiency may result from excessive intake of iron, manganese, molybdenum, and sulfur. 
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Trace minerals 
Copper is essential for the production of a 
healthy claw horn. A copper deficiency can 
interfere with the synthesis of keratin, 
inhibiting development of the horn tissue. 
 
Zinc is essential for horn production and plays 
an important role in immunity. The effect of 
zinc on bovine lameness is normally related to 
wound healing, epithelial tissue repair, hoof 
hardness, and maintenance of cellular 
integrity. 
 
Many nutritionists formulate rations with 
higher levels of trace minerals than what NRC 
recommends to take into account stress 
related problems due to increased milk 
production and/or disease. Table 2 list 
suggested guidelines for trace minerals and 
vitamins. 
 
Vitamins 
Vitamin A, beta-carotene, vitamin E, and biotin 
are of concern when studying factors related 
to cattle lameness. Vitamin A is important in 
the maintenance of epithelial tissue and cell 
replication. Beta-carotene is thought to play a 
role in both epithelial tissue repair and integrity 
and immune function. 
 
Vitamin E is involved in helping cells maintain 
integrity and in the immune process. Its major 
role is that of an antioxidant. 
 
Biotin is associated with the formation of the 
hoof horn. It is important in claw hardness. If 
rations are high in concentrates, the synthesis 
of biotin in the rumen is reduced. The current 
recommendation is to supplement 20 mg per 
day of biotin through lactation and 10 mg per 
day for dry cows. The cost is typically six to 
eight cents per cow per day. Response to 
biotin may take several months. 
 
Feeding management 
The incidence of lameness and laminitis can 
be controlled through good nutrition and use 

of proper feeding management practices. The 
areas that impact the feet the most are feeding 
frequency, particle size of both forages and 
grains, transitioning animals onto different 
diets, and first calf heifers moving into the 
milking herd. 
 
Dairy herds fed conventionally should feed 
grain at least twice daily. For cows milking 
over 80 pounds, feeding grain three to four 
times per day would be ideal. Hay or some 
forage should be fed before grain is offered. 
 
Herds feeding a total mixed ration (TMR) 
should monitor dry matters on all high 
moisture feeds on a regular basis. The herd 
TMR should be analyzed at least quarterly to 
check that levels of nutrients are close to what 
has been programmed. A true TMR should be 
fed. Any forage or grain offered outside of the 
TMR allows cows to preferentially choose 
what they want to consume. 
 
Dietary buffers should be included in the diet. 
A buffer can be included in the ration at 0.80 
percent of the total ration dry matter. However, 
do not rely solely on offering a buffer free 
choice to cows to correct a rumen acidosis 
problem. 
 
Particle size is an important factor for both the 
forages and grains being fed. Forages and/or 
total mixed rations that are too fine in particle 
size, coupled with inadequate forage or fiber 
levels can aggravate lameness problems. 
Cows need effective fiber in the diet to 
maintain normal rumen function. The main 
objective in analyzing the particle size of the 
TMR is to measure the distribution of feed and 
forage particles that the cows actually 
consume. Table 3 lists particle size guidelines 
for forages and TMRs. 
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Table 3. Observed forage and TMR particle sizes using the Penn State Separator 

 Upper sieve >0.75" Middle sieve 0.31-0.75" Bottom pan <0.31" 

aParticle size distribution is based on 5,395 observations of corn silage, 6,165 observations of haycrop silage, and 831 
observations of TMR. 

Corn silagea 

2 to 4% 
if not sole forage 

10 to 15% 
if chopped and rolled 

40 to 50% 40 to 50% 

Haylagea 

10 to 15% 
in sealed silo 

15 to 25% 
bunker silo, wetter mixture 

30 to 40% 40 to 50% 

TMRa 

6 to 10% 
or more 
3 to 6% 

focus on TNDF and FNDF 

30 to 50% 40 to 60% 

 

Particle size, processing method and moisture 
content can affect the ruminal availability of 
structural and nonfiber carbohydrates. These 
factors need to be considered, in addition to 
levels used, when formulating rations. 
 
Gradual transitions should be made when 
switching animals from one type of diet to 
another. At least two weeks prior to calving, 
animals should be lead fed concentrates up to 
0.5 to 0.75 percent of body weight. Ideally, first 
calf heifers should have their own separate 
group and ration developed that takes into 
account their smaller body weights and their 
specific requirements. 
 
Behavior and stress 
Dairy cows should be allowed to lie 10 to 14 
hours per day. Their lying time can be reduced 
because of poorly designed housing or stalls 
that are uncomfortable or too few in number. 
Prolonged standing causes sore feet that can 
become susceptible to disease. 
 
Exercise is important for stimulating blood flow 
through the feet and keeping the tissues 
healthy. Too little exercise can cause sluggish 
blood flow, edema, and swelling. Too much 
exercise and concussion on concrete floors, 
especially for heifers that have been on 
pasture, can cause trauma and mechanical 

damage and a greater incidence of sole 
ulceration. 
 
First calf heifers may need to be managed 
differently from older animals to minimize 
laminitis in this group. Predisposing factors 
are a sudden introduction of heifers into a 
mature cow group, development of a pecking 
order, and overcrowding heifers. 
 
If heifers are overcrowded, they usually will 
find their way to the bunk when space is 
available. They will engorge themselves three 
to four times a day instead of the normal 13 to 
14 meals, thus predisposing them to rumen 
acidosis. 
 
Mechanical development of hemorrhaging 
and/or ulceration can also occur in heifers 
simply as a result of trauma incurred from 
being transposed from earthen lots to 
concrete floors. Preventing laminitis in heifers 
may consist of a separate heifer group where 
animals are acclimated to their new 
environment allowing for increased resting 
time and minimized aggression. 
 
Any management practice that imposes 
stress on animals can deplete the body’s 
nutrient reserves. Stress can reduce the 
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animal’s resistance to disease and can be a 
factor in lameness. 
 
Management practices such as vaccination, 
transportation, and reduced exercise can 
impose stress. Nutrition problems such as 
sudden changes in the ration, low or poor 
quality fiber, high energy feeding, and mineral 
and vitamin imbalances can cause stress, 
especially in early lactation. Disease, pain, 
and animal aggression can also be factors. 
 
Stall comfort 
Adequate stall space should be provided to 
allow reclining and ruminating for about 10 to 
14 hours per day. The dimensions of the stall 
must be proper for the size of the animal that 
is being housed. Large cows need a stall 
length of seven to eight feet. The width can 
range from 42 to 50 inches depending on the 
animal size (heifer versus cow). The lower the 
curb height (not less than six inches), the less 
chance a cow has of standing in the 
passageway. 
 
Soft bedding is essential. Sand is an optimal 
stall bedding, providing cows comfort and 
traction. In addition, sand must be free of 
small stones, which can penetrate the sole 
horn. 
 
An earthen base with shredded tires covered 
with polyethylene sheets also works in 
providing a cushioned base. However, 
material must not be of an abrasive nature and 
must not scrape hocks or knees as cows rise 
and lie down. The use of sawdust with wood 
chips on these polyethylene surfaces can be 
abrasive and cause hock lesions. 
 
Hoof trimming 
Regular hoof trimming may increase the 
functional life of a dairy cow by a lactation. 
Correctly trimming a cow’s feet can give the 
claw stability and enable the cow to distribute 
weight equally between the claw. 
 

Routine trimming, which removes even small 
amounts of the horn from the sole, can 
stimulate horn production tissues. This can 
accelerate production of a new healthy horn. 
It is recommended to trim feet at least once to 
twice a year. The ideal times would be once at 
dry-off and again around 100 days in milk. 
 
A professional hoof trimmer who uses correct 
equipment and procedures should be 
employed. Good record keeping are key to 
monitoring a cow’s condition. 
 
 
 
 

 
 

COMING EVENTS continued: 
 
February 16 from 9 am- 3pm,-Soil Health & 
Nutrient Management Workshop  
King's Party House, 4031 Routes 5&20, 
Canandaigua, NY   
6 DEC Pesticide Credits and 4 CCA Credits 
offered 
Cost is $10 per participant with pre-registration 
or $15 at the door (cash only); fee includes 
lunch. Download more information, 
including  pre-registration form here. You may 
also register by calling 585.394.5030 or email 
info@canandaigualakeassoc.org.   
 
 
February 23-25-New York Farm Show, NYS 
Fairgrounds, Syracuse 
For more information, see page 2. 
 
 
February 28-Forage Congress, Genesee 
River Restaurant & Reception Center, 134 N. 
Main Street, Mt. Morris, NY 
For more information, see page 2. 
 
March 7-Steuben County Crop Symposium, 
Civil Defense Center, Bath, NY 

For more information, see cover page 
 
 

 

mailto:info@canandaigualakeassoc.org
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Dairy Market Watch 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Milk Component Prices Milk Class Prices Statistical Uniform Price & PPD MPP 

Month Butterfat Protein 
I 

(Boston) 
II III IV Jamestown, NY Albany, NY 

Albany 
$/gal. 

to farmer 

Milk Margin 
Minus Feed 

Costs ($/cwt)* 

Dec 15 $2.90 $1.35 $19.96 $16.71 $14.44 $15.52 $16.12 $1.68 $16.72 $2.28 $1.44 $9.09 

Jan 16 $2.31 $1.82 $19.29 $14.19 $13.72 $13.31 $14.37 $0.65 $14.97 $1.25 $1.29 $8.10 

Feb 16 $2.38 $1.74 $16.89 $14.30 $13.80 $13.49 $14.14 $0.34 $14.74 $0.94 $1.27 $7.91 

Mar 16 $2.20 $1.92 $17.03 $13.57 $13.74 $12.74 $13.66 ($0.08) $14.26 $0.52 $1.23 $7.46 

Apr 16 $2.23 $1.84 $16.99 $13.54 $13.63 $12.68 $13.70 $0.07 $14.30 $0.67 $1.23 $6.83 

May 16 $2.28 $1.49 $16.95 $13.53 $12.76 $13.09 $13.58 $0.82 $14.18 $1.42 $1.22 $5.77 

June 16 $2.41 $1.48 $16.39 $14.12 $13.22 $13.77 $13.86 $0.64 $14.46 $1.24 $1.25 $5.75 

July 16 $2.59 $1.91 $16.95 $15.16 $15.24 $14.84 $15.07 ($0.17) $15.67 $0.43 $1.35 $7.59 

Aug 16 $2.48 $2.57 $18.32 $15.21 $16.91 $14.65 $15.82 ($1.09) $16.42 ($0.49) $1.36 $9.26 

Sep 16 $2.31 $2.56 $19.81 $14.66 $16.39 $14.25 $15.95 ($0.44) $16.55 $0.16 $1.38 $9.48 

Oct 16 $2.04 $2.29 $19.85 $14.09 $14.82 $13.66 $15.08 $0.26 $15.68 $0.86 $1.35 $8.84 

Nov 16 $2.10 $2.80 $18.03 $14.60 $16.76 $13.76 $15.19 ($1.57) $15.79 ($0.97) $1.36 $9.98 

Dec 16 $2.34 $2.69 $20.13 $15.26 $17.40 $14.97 $16.53 ($0.87) $17.13 ($0.27) $1.43 Not Available 

December Utilization (Northeast):  Class I = 35%;   Class II = 22%;   Class III = 25%;   Class IV = 18%. 
Class I = fluid milk; Class II = soft products, cream, and yogurt; Class III = cheese (American, Italian), evaporated and condensed products; Class IV = butter and milk 

powder. 
*At a milk margin minus feed costs of $8 or less, payments are possible depending on the level of coverage chosen by the dairy producer. 

Cheese: Cheesemakers across most of the country are 
continuing to see readily available milk. Cheese production, 
corresponding with the milk supply, is fully active. Cheese 
contacts are anxious regarding the near-term market as the 
CME price spread between blocks and barrels on Friday grew 
to $0.2400, favoring blocks. As recently as November 2016, 
the price spread was as low as $0.04. Demand, both in food 
service and retail, has been fair to strong across the U.S. 
Steady demand, particularly for pizza cheese, has been 
stimulated by the football playoffs and the upcoming Super 
Bowl. 
 

Butter: Nationwide, butter production is active as large cream 
supplies continue clearing into butter churns. Processors are 
hesitant to buy extra cream, as their supplies are plentiful at 
this moment. Overall, butter makers are focusing operational 
schedules on bulk production, while stocks continue building 
into cold storage. Meanwhile, print output is strengthening in 
some plants ahead of the upcoming spring holiday needs. 
Demand for butter varies throughout the country. Butter 
interest from global markets is sluggish, as tender values from 
several international manufacturers are below the current 
domestic prices. 
 

Friday CME Cash Prices 
Dates 11/23 12/2 12/9 12/16 12/23 
Butter $2.04 $2.18 $2.06 $2.19 $2.24 

Cheese 
(40# Blocks) 

$1.86 $1.81 $1.71 $1.80 $1.69 

 

 

Fluid Milk: Farm milk production is higher in most parts of 
the country, following seasonal patterns. However, milk 
output is down in California and New Mexico mainly due to 
muddy conditions at some dairy operations. The wintry 
weather in the Pacific Northwest and the mountain states 
of Idaho, Colorado, and Utah, has been conductive to lower 
milk yields. Nationwide, farm milk intakes are more than 
adequate for manufacturing purposes. In the South Central 
area, there have been some fluctuations in farm milk pick 
up volumes due to the rainy weather. Bottled milk requests 
from several market channels vary in every region of the 
country. Condensed skim is readily available in all regions 
with most of the volumes clearing into dryers. Heavy cream 
supplies continue clearing into churns. Spot cream demand 
from butter makers is light. 
 

Dry Products: Low/medium heat nonfat dry milk pricing 
weakness was seen this week at the CME. The market is 
primarily firm in the Central region, but looks to be 
unsteady in the East and West regions. Inventories vary 
throughout the country. Supplies of high heat nonfat dry 
milk are sufficient for customer needs in the Central region, 
but are tight in the East and West coasts. Central dry 
buttermilk output is on track with active butter churning in 
the Central region. However, dry buttermilk production is 
limited in the East and West due to large condensed skim 
volumes clearing into dryers. Overall, the dry buttermilk 
market undertone is steady in all regions.  
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Funded by Cornell Pro-Dairy. Compiled at Cornell Cooperative Extension of Chautauqua County by Katelyn Walley-Stoll, Community Educator. 

Excerpt from “Dairy Situation and Outlook, January 24, 2017” 
by Bob Cropp, Professor Emeritus, University of Wisconsin Cooperate Extension 

 

USDA’s milk production report estimated December milk production to be 2.2% higher from a year ago, the results of 
0.4% more cows and 1.8% more milk per cow. This brings total milk production for the year to 212.5 billion pounds, 1.9% 
more than 2015. The increase in milk production was driven primarily by more milk per cow which was 1.7% higher than 
2015. The average number of milk cows was just 0.2% higher than 2015. Milk prices ended the year much improved over 
prices during the first half. The Class III averaged just $13.48 for the first half, but improved to $16.25 for the second half. 
Class III was $16.76 for November and the high for the year of $17.40 for December. The Class IV price averaged $13.18 
for the first half and $14.36 for the second half and the high for the year of $14.97 for December. 
 

The Class III price improved with CME butter prices above $2.00 per pound since mid-December, higher cheese prices and 
higher dry whey prices. On the CME 40-pound block cheddar cheese averaged $1.7335 in December and cheddar barrels 
averaged $1.6132. Dry whey prices were in the $0.20’s per pound the first seven months of the year improved to $0.40 
by December. Butter above $2.00 per pound and nonfat dry milk which averaged $0.89 per pound in November reached 
$1.02 the end of December improved the December Class IV price. Despite relatively high stocks December prices held 
for butter and cheese. December 31st butter stocks increased from November and were 12.8% higher than a year ago. 
Total cheese stocks also increased from November and were 5.3% higher than a year ago. 
 

Forecasts are for improved milk prices in 2017. USDA is forecasting the average number of milk cows to increase 0.4% and 
milk per cow to increase 1.8% resulting in 2.2% more milk to be produced. With that relatively strong production increase 
how much milk prices increase will depend upon continue good butter and cheese sales and continued growth in dairy 
exports. Continued growth in the economy and improved consumer confidence spells well for good sales. Milk production 
for four of the major exporters—EU, New Zealand, Australia and Argentina—are expected to be lower than a year ago 
and not expected to show increases any time before the second half of the year. U.S.  is the only major exporter 
experiencing higher milk production. World demand is also improving with more activity from China, Southeast Asia and 
others. The world supply and demand is slowly tightening and world dairy product prices are increasing. These are 
favorable factors for growth in U.S. dairy exports. 
 

The January Class III price will fall from the December high but the January Class IV price will be higher. Butter has fallen 
from its January high of $2.30 per pound to $2.2175 and is expected to fall some more. CME 40-pound block cheddar 
started January at $1.67 per pound, peaked at $1.75, but has fallen to $1.64. Cheddar barrels started January at $1.595 
per pound, peaked at $1.6975 and have fallen to $1.48.   Dry whey prices continues to strengthen is trading as high as 
$0.48 per pound giving support to the Class III price. Nonfat dry milk prices have also fallen to $0.995 per pound, but 
should show strength in the months ahead. The January Class III price could be about $16.50 and the Class IV price near 
$16.00. But, unless cheese prices rebound the Class III could fall below $16 for February. But, Class III should stay in the 
$16’s through May or June and then move into the $17’s for the remainder of the year. The Class III price could average 
more than $2.00 higher than 2016. 
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Cornell Cooperative Extension 
   of Steuben County 
3 East Pulteney Square 
Bath, NY  14810 

 
ADDRESS SERVICE REQUESTED 

 

 
 
 
 
 
 
 
 
 
************************************************************************************************************************

COMING EVENTS: 
 

February 8 in Batavia, NY; February 9 in Waterloo, NY-Soybean and Small Grains Congress 2017  
Excellent program with lunch included, catered by King's Party House 
Each Congress costs $35 for enrolled participants and $50 for non-enrolled participants.   
For more information on the Batavia Congress, including registration, click here. 
For more information on the Waterloo Congress, including registration, click here.  
 
February 14 from 9:00 am – 4:  pm-2017 Precision Ag Workshop: Knowledge is Profit 
GCC Batavia Campus, One College Road, Batavia, Room T119 A & B 
Fee: $49 (includes lunch & materials) 
Keynote Speaker – David Grusenmeyer, NY Farm Viability Institute 
This workshop will address intermediate precision-agriculture management topics. Speakers will give tips on 
being more accurate in your data collection, how to interpret the information and what to do with it. Learn to 
manage challenges and best practices for pesticide and herbicide application. Participants will walk away 
learning to decrease waste, increase yields and improve the profitability of your operation.  
Space is limited, please register by February 7, 2017 with the BEST Center, Genesee Community College (585) 
345-6868 
 
February 14, 15, 16-Respiratory Fit Test & Training-134 
Fee: $25 per person, and will be invoiced by NYCAMH after the event for payment. If you will be purchasing a 
respirator, filters, or cartridges, you will need to pay for them the day of the event with cash/check made payable 
to: NYCAMH 
For your convenience, Cornell Cooperative Extension of Ontario County has made arrangements with the New 
York Center for Agricultural Medicine and Health (NYCAMH) to provide the required yearly respirator training for 
pesticide applicators along with the required respirator test fitting.  Registration is MANDATORY and participants 
must complete a Health Questionnaire prior to coming. The downloadable form is available at: 
www.cceontario.org 
There are 24 openings per day, 4 per hour starting at 8:00 am each day. To register or for additional information 
contact: Nancy Anderson, 585-394-3977 x427 or Russ Welser, 585-394-3977 x436 
 

February 15 & 16-Farm Transfer & Management Conference, Ithaca, NY 
February 15 – 11 am-5:15 Program, 6 pm dinner, February 16 – 7:30am breakfast Program 8:30-3pm 
Free!  Register now at:  http://bit.ly/farmtransfer 
 
Continued on page 21 

http://r20.rs6.net/tn.jsp?f=001GD4VisSgTlLuDD8bpdAbX0xccGedHsmxXRrFnlcXj0qWBgXE5gEZryc73C7j2WvqX44oyRbEdgmxPL2LlufBZEeuJKcEHguZ_PAYkZo9KSkXBV-NuEtT_QAe4F_b_f5GWJ21T649q4MiePq4akY_SlahmWsv3L-wSdFfl10jRo-8j8gh9_dpFKYm4lYkxAas6x2rflWNyEBANClLDnOPj-dCP-V5di44wNhTlNBM9JRRacz2HDS2oalG0sjaylhD9AksTrDEbP3Sy2e-S-9QqVba6l5bq2wk7QGtMgu9BpZaEMuI8SrVvniPuB99x47fQ1MNw7jd0UiIW-GXJs3eFFgui7DaejWV0Fx5Ki5Ww2KUEPoFxjpEmA==&c=W9C3n9GAJYaGJVfxkook3AuaLLO49FZ2NWOGzs7o6znp7Lm7u9QZmQ==&ch=Di5TwcQCwpC6SOiKsIU2HEkMgqY12qk29WY8ubMQHBE2Mp-7S1qsMQ==
http://r20.rs6.net/tn.jsp?f=001GD4VisSgTlLuDD8bpdAbX0xccGedHsmxXRrFnlcXj0qWBgXE5gEZryc73C7j2WvqXKEmnSVw6QSgWHbYPcmUQVEXMQp9QNCebc-e5v8JmYdEiyEyw9qgJgW57BWODbqGsy-l8chSrzrNeaOcWS4hcrQCmYkYnMMqLD8_RXel2O32NFCJ4Fz45tTnlNaY40L_BNKd1Tb6ZA3sGR5Cy3N8V6WfdRkBT6TcMOu5JBhB8MGiSSWpP6bpg1zrZ5h43KeU4Rlz4Oi7dR0fRLLdfvDCwYy1Yn0BfxnjmhRqxSuJejQ3RzK3LMo4PDX9aiqQ1iyO0LmFqxpy0Mx0M9evauYwYun697Jf7P1Vf2Y49v8jf7ns1YnTrhXRsQ==&c=W9C3n9GAJYaGJVfxkook3AuaLLO49FZ2NWOGzs7o6znp7Lm7u9QZmQ==&ch=Di5TwcQCwpC6SOiKsIU2HEkMgqY12qk29WY8ubMQHBE2Mp-7S1qsMQ==
www.cceontario.org
http://bit.ly/farmtransfer

