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Field Crops and Soils 
Where to Start Restoring Soil Health? Avoid and Repair Soil 
Compaction 
By Kitty O’Neil 

North Country dairy, livestock and cash crop farmers are 
generally aware of the importance of soil health and are very 
interested in managing fields to improve and recover soil 
health. It’s true though, that soil health is a big, complicated 
concept, folding together many aspects of soil physical, 
chemical, and biological properties into a single idea. 
Additionally, while many aspects of soil health are quick to 
degrade, they are slow to improve, requiring a few years or 
even decades. This cumbersome and complicated nature of 
soil health makes it hard to know where to begin to make 
progress toward healthier, stronger soils on any given field or 
farm. Which aspect of soil health is the most critical? Which 
management changes are the most important? What possible 
changes will have the biggest bang for the buck? How will I 
know if I’ve made an impact? These are all excellent concerns; 
but I want to suggest a good place to start – with soil 
compaction.   
 
Soil compaction is a widespread soil structure problem that is 
a largely ‘invisible’ limitation to thousands of farm fields 
across the North Country. Compaction is an increased density 
of soil, which happens when pore spaces and root channels 
are destroyed and solid particles are compressed. Compaction 
is beneficial for road-building, but not for crop growth. 
Typically, any field that has been managed with tillage and 
mechanized equipment sometime in the past century 
probably has at least some soil compaction within the rooting 
zone, resulting in limited plant development and yield. Tillage 
destroys and weakens soil structure near the surface and 
heavier and heavier field traffic has caused subsoil 
compaction, further below the surface. The combination of 
tillage and heavy equipment has compounded compaction 
issues. Planning and managing for reducing and reversing soil 
compaction is a good place to start improving soil health on 
your farm. Soil compaction is a widespread problem and we 
have some specific recommendations for making important 
changes now. 
 
A small group of NNY farmers and CCE staff attended a Soil 
Compaction Field Day held in Ontario, Canada, in August 
2019. The event was extraordinarily educational. The local 
Dundas Soil and Crop Improvement Association and the 
OMAFRA Soil Compaction Team organized several highly 
impactful field demonstrations to accompany lecture 

presentations. Many examples of combines, tractors, manure 
tanks, balers, wagons, and trucks were delivered from nearby 
farms and were driven across pressure sensors buried at 3 
depths beneath the soil surface while the pressure readings 
were graphically displayed on a giant screen (see picture on 
next page). Pressures measured at each depth were 
compared with standard pressures known to cause 
compaction limitations. The real-time results were mind-
blowing. Some of the take-away messages I learned from the 
speakers and demos were: 
 

1. Check tire pressures frequently, on all equipment. 
Many of the implements arrived with incorrect 
and/or uneven pressures which caused important 
differences in soil pressures. 

2. Tire pressures which work well for safe road 
travel typically do not work well for low-impact 
field traffic and vice-versa. High pressure road 
tires can cause serious compaction pressures 
even from small equipment like sprayers and 
pickup trucks. 

3. Squashed-looking tires aren’t necessarily a bad 
thing, in the field. Lowering tire pressures 
increases the contact area, spreads out the load 
and can often keep soil pressures below threshold 
levels. New flexible tire walls permit this 
deformation to help with soil damage. 

4. Wider tires or tracks don’t always reduce soil 
pressures. Aim for a longer, wider tire contact 
area. This can be accomplished with bigger, wider 
tires with lower pressures, but also with increased 
number of tires and axles. 

 
To learn more on this important topic, we are welcoming 
Warren Schneckenberger to Crop Congress on Jan 21 and 22nd 
to address some of these topics. Warren and his wife operate 
Cedar Lodge Farms, a cash crop and beef operation near 
Morrisburg in Eastern Ontario. He was one of the farmers 
who helped organize and present the Compaction Field Day. 
Warren won the 2019 Innovative Farmer of the Year award 
from the Innovative Farmers Association of Ontario, 
recognizing his commitment to soil-friendly practices, such as  
 

Continued on page 4... 
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Photo credit: Kitty O’Neil 
October 2019, St. Lawrence County 

2020 Cornell Guide for Integrated Field Crop Management Now 
Available  

The Pesticide Management Education Program (PMEP) at Cornell University is pleased to 
announce the availability of the 2020 Cornell Guide for Integrated Field Crop Management. 
 
Written by Cornell University specialists, this publication is designed to offer producers, 
seed and chemical dealers, and crop consultants practical information on growing and 
managing field corn, forages, small grains, and soybeans. Topics covered include nutrient 
management, soil health, variety selection, and common field crop pest concerns. A 
preview of the Field Crops Guide can be seen online at https://
cropandpestguides.cce.cornell.edu. 
 
Highlighted changes in the 2020 Cornell Field Crops Guide include:  

 Revised pesticide options for economically important field crop pests. 

 Updated corn, forage, and small grain variety trial and research data. 
Pesticides available for stored grain management. 
 
Cornell Crop and Pest Management Guidelines are available as a print copy, online-only 

access, or a package combining print and online access. The print edition of the 2020 Field Crops Guide costs $31 plus shipping. 
Online-only access is $31. A combination of print and online access costs $43.50 plus shipping costs for the printed book.  
 
Cornell Guidelines can be obtained through your local Cornell Cooperative Extension office or from the Cornell Store at Cornell 
University. To order from the Cornell Store, call 844-688-7620 or order online at https://www.cornellstore.com/books/cornell-
cooperative-ext-pmep-guidelines. 

 
improved rotation, strip tillage, controlled traffic 
farming, and cover crops. Warren will discuss his 
approach to managing soil compaction on his farm 
and will participate in a farmer panel to provide more 
detailed explanations. 
 
Field equipment has become bigger, faster, more fuel
-efficient, and we now have the ability to track and 
map field operations and yields with GPS. New 
increased flex and very high flex tire materials and 
central tire inflation systems, controlled from the 
cab, may further help limit and control soil 
compaction from field equipment. With all of this 
technology, staying off the field with road vehicles 
and checking tire pressures may be low-cost tools for 
reducing soil compaction in big ways too. 
 
 
 
 
 
 

Below-ground soil pressures being measured under a tractor and baler and displayed in 
real-time at the Soil Compaction Field Day hosted by the Dundas Soil and Crop Improve-
ment Association and the OMAFRA Soil Compaction Team in August 2019, near Inker-
man, ON. Photo credit: K. O’Neil. 
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24th Annual Crop Congress 
 
The 24th Annual North Country Crop Congress will be January 21, 2020, and begin promptly at 10:30 a.m. and end 
at 3:00 p.m. This event will take place at the Best Western University Inn, 90 East Main Street, Canton, NY 13617. 
 
 HERBICIDE RESISTANCE MANAGEMENT 

Mike Hunter, CCE North Country Regional Ag Team 
 SOIL COMPACTION MANAGEMENT 

Warren Schneckenberger, Cedar Lodge Farms, Morrisburg, Ontario 
 FIELD CROP DISEASE UPDATES 

Dr. Gary Bergstrom, Cornell University 
 CORN SILAGE VARIETY TRIAL 2019 REPORT 

Joe Lawrence, PRODAIRY, Cornell University 
 DICAMBA APPLCATOR TRAINING 

Dan Digiacomandrea, Bayer 
 CONSERVATION TILLAGE  PRACTICES  

Farmer panel moderated by Dr. Kitty O’Neil, CCE North Country Regional Ag Team 

Dates and Locations: 
 

January 21, 2020 
10:30am - 3pm 
Best Western, Canton 
 

January 22, 2020 

10:30am - 3pm 

Miner Institute, Chazy 

Registration Options: 
 Attendees register on link below:   
 https://reg.cce.cornell.edu/cropcongress2020_10512  
 Vendors Register on link below: 
 https://reg.cce.cornell.edu/vendorcropcongress2020-2_10512  
 Contact Tatum Langworthy, CCE NCRAT 

 Tlm92@cornell.edu, 315-788-8450 
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Dairy  
Record Keeping 101 
By Casey Havekes 

Now that the harvest and holiday seasons are over, you may 

find yourself having a little bit of extra free time. Catching up 

on record keeping may be a good thing to focus on if you find 

yourself in this situation. Record keeping is an effective way 

to get good data on your herd, and it is very helpful when 

making management decisions. Despite its importance, 

record keeping is often undervalued and overlooked on 

many dairies. Many producers have some type of electronic 

record keeping system, with the most common being PC 

DART and DairyComp, but there are still a lot of farmers that 

are using handwritten records. Handwritten records can be 

just as impactful, for those that stay on top of them and use 

them to their full potential.  

Two areas specifically that would greatly benefit from 

increased adoption of good record keeping are calf and 

heifer management, and transition cow management. Good 

calf health records are difficult to come by on many dairies 

that we visit, yet this is a very important area to have records 

on. Implementing an extensive record keeping system can be 

a daunting, and maybe even unrealistic on some dairies that 

don’t have access to technology. A simple solution is to start 

with detailed handwritten records. Charts work great for 

these situations where you have a column for calf ID, date, 

symptoms, diagnosis, treatment, duration, amount, 

withdrawal time, etc. At a later date, if you become more 

comfortable or able to implement electronic software to help 

with record keeping, assign an employee to spend half a day 

per week to input the handwritten records into the system. 

Likewise, transition cow management can be facilitated with 

the use of good recordkeeping. Again, having a simple chart 

as outlined in the figure to the right can be a simple, effective 

tool for monitoring individual cow health across the 

transition period.  

As part of the Dairy FARM Program Version 4.0, farmers will 

be required to have permanent written or electronic drug 

treatment records that are maintained and available for 

review by veterinarians. Further, the FDA already requires 

that farms have adequate permanent treatment records. 

Therefore, there is no time like the present to get started on 

establishing a good recordkeeping protocol if you have not 

already. 

Photo credit: PennState Extension 
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Photo taken by CCE of Jefferson County 

It’s fascinating that in every human drugstore there is an aisle 
dedicated just to vitamins and mineral supplements. Included in that 
aisle is everything ranging from pre- and postnatal vitamins, to 
vitamins for active people, to vitamins to support hair and nail growth. 
But when it comes to vitamins and minerals for dairy cows, it’s a 
section on the ration that is likely quickly glanced over, or maybe even 
ignored. Like humans, cows also require vitamins and minerals to 
support growth, production, immune status, and overall health. Each 
month, for the next several months, I am going to write about one of 
the key vitamins or minerals that dairy cows require (or benefit from) 
and describe their role in the ration.  
 
To kick this series off, I’m going to discuss some of the basics. There 
are two classes of minerals: macro and micro minerals. Macro 
minerals are those that are required at levels greater than 100 parts 
per million (ppm) – these include: calcium, phosphorous, magnesium, 
potassium, sodium, and chloride. Macro minerals are structural 
components of bone and body tissues and play important 
roles in acid-base balance, osmotic pressure, and nervous 
system transmission. Micro minerals, or trace minerals, are 
required in much lesser quantities but still have profound 
importance in the diet. These include: cobalt, copper, iodine, 
manganese, selenium, zinc, molybdenum, chromium, iron, 
sulfur, silicon, and vanadium. Micro minerals are often 
components of enzyme function, and play a role in the 
hormone and endocrine system. Vitamins are categorized as 
either fat-soluble (vitamins A, D, E, and K) or water-soluble (B 
and C vitamins). Currently there are 14 recognized vitamins, 
but dairy cows only have a dietary ‘requirement’ for vitamin A 
and E, because the others can be synthesized by the animal.  
 
Stay tuned, next month I’ll discuss the role of calcium in dairy 
cow diets and the importance it has on overall health. 

Dairy Cattle Nutrition: Vitamin and Mineral Focus 
By Casey Havekes 

Photo credit: L. Ferlito. 
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Transitioning Our Thinking on Immunity and Health 
By Margaret Quaassdorff, CCE Northwest NY Dairy, Livestock, and Field Crops Team  

It’s time to transition our thinking on immunity and health.  
During the recent 2019 Cornell Nutrition Conference, Dr. 
Lance Baumgard of Iowa State, presented the idea that many 
transition cow metabolic issues (ketosis, milk fever, and high 
NEFAs), and negative performance markers such as 
suppressed dry matter intake and low milk starts are 
symptoms of immune activation not the cause of, nor an 
actual “disease” of transition cows.  
 
Traditionally, a number of studies have pointed to transition 
cow hypocalcemia (milk fever) as a precursor to ketosis, 
metritis, low dry matter intake, displaced abomasum, 
decreased milk yield, and even mastitis (Curtis et al., 1983; 
DeGaris and Lean, 2008; Goff, 2008; Martinez et al., 2012; 
Chapinel et al., 2012; Riberio et al., 2013; Neves et al., 2018a, 
b). The reasons for this way of thinking were from studies that 
suggested hypocalcemia leads to decreased skeletal muscle 
strength and gut motility (Goff, 2008; Oetzel, 2013; 
Miltenburg et al., 2016), decreased insulin secretion 
(Martinez et al., 2012, 2014), and the development of 
immunosuppression (Kimura et al., 2006). The observance of 
elevated NEFAs (non-esterified fatty acids) and ketosis have 
similarly been thought of as predictors of future low 
performance and continual health issues. Dr. Baumgard 
challenged us to think differently and consider those 
mentioned as symptoms of immune activation. 
 
An indicator of immune activation is inflammation that is 
generally measured by lipopolysaccharides (LPS) and the 
proteins that carry them. LPS can be released intestinally as a 
result of mycotoxins in the feed or other causes of leaky gut, 
from the mammary tissues during mastitis infections, and in 
the reproductive organ tissues during incidences of metritis 
and uterine infections. Overstimulation of the immune system 
may also be increased by heat stress and psychological 
stressors. Many of these stressors and hindrances can occur 
all at once in our transition cows depending on our farm 
management protocols. Recently, (Horst et al., 2018a, b, 
2019) along with others previous, have observed a significant 
and unexplainable decrease in blood calcium following LPS 
administration in lactating cows. Infection-induced     
hypocalcemia has also been observed across mammalian 
species including humans, dogs, horses, pigs, sheep, and in 
calves. Additionally, hypocalcemia occurs during bouts of 
ruminal acidosis in dairy cows (Minuti et al., 2014), which 
provides support for it as an indicator of inflammation and 
immune response. According to Baumgard, immune 

activation partitions significant levels of nutrients away from 
normal pathways and functions. This forces the cow to 
metabolically rearrange her use of nutrients to an “Option 2” 
for maintenance and survival.         
        
Thinking in this manner, hypocalcemia may be one of these 
“survival” tactics. Baumgard’s research group and others, 
believe that immune activation could be the origin of many 
transition cow metabolic and reproductive disorders, and 
partially explains incidences of milk fever postpartum, and 
severity of cases of delayed, persistent, and chronic (Caixeta 
et al., 2017; McArt and Neves, 2019). From the proceedings of 
the 2019 Cornell Nutrition Conference, Figure 1 shows the 
potential downstream consequences of immune activation, 
and that poor transition cow performance, health and 
disorders could be a reflection of prior immune stimulation. 

Could inflammation level be the new way to monitor the 
health of our cows? Researchers are developing and testing 
practical ways to help farmers identify inflammation levels in 
cows on-farm, though that technology is still in the future.  
Currently, it is best to look to improve our management 
practices with the goal of reducing immune stressors in our 
cows. Supplying adequate lying and  bunker space, decreasing 
noise and stressful procedures during the transition period, 
and alleviating heat and cold stress for our dry and transition 

Figure 1. Proceedings from the 2019 Cornell Nutrition Conference 

held in Syracuse, NY. Dr. Lance Baumgard's presentation: 

"Inflammation and Calcium Homeostasis: Potential Implications for 

the Transition Period."  
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Cow with hypocalcemia (milk fever). Photo credit: M. Quaas-

sdorff.  

cows have be proven to increase their health and 
performance post calving. Making sure they receive the best 
quality feed (least mold, good fermentation, low mycotoxins) 
and water (clean, and tested for mineral imbalances if 
suspect) seems basic, but may go a long way in providing our 
cows the necessary nutrients for proper immune activation 
and health responses.  
 
Additional sources provided upon request. 
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CC0 
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Photo Credit: Tatum Langworthy 
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What’s Happening in the Ag Community 

CCE North Country Regional Ag Team 

203 North Hamilton Street 

Watertown, New York 13601 

Please note that Cornell University Cooperative Extension, nor any representative thereof, makes any representation of any 
warranty, express or implied, of any particular result or application of the information provided by us or regarding any product. If a 
product or pesticide is involved, it is the sole responsibility of the User to read and follow all product labelling and instructions and 

to check with the manufacturer or supplier for the most recent information. Nothing contained in this information should be 
interpreted as an express or implied endorsement of any particular product, or as criticism of unnamed products. The information 

we provide is not a substitute for pesticide labeling.   

24th Annual Crop Congress, Canton, see page 5 for more information. 

Hemp Workshop, CCE of Lewis County, January  30, 2019, see page 6 for more information. 

Dairy Day, see page 7 for more information. 

Office Hours, see page 11 for more information. 

Modern On-Farm Preparedness Program, 6-part series starting January 23, 2020, see page 15 for more information. 


