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Why we monitor: Early observations from the Antigo Flats
Eric Cooley, eric.cooley@wisc.edu
With the 20-year anniversary of UW Discovery Farm's establishment this
year, we have collected approximately 150 site years of edge-of-field, surface
water quality data in Wisconsin. With this extensive database of different
farming systems and diverse physical settings, we are increasingly able to
predict the likely runoff impacts from a given piece of agricultural land in
many regions of Wisconsin.
In the fall of 2018, we began an edge-of-field monitoring project in the
Antigo Flats region. This unique area is comprised of a relatively flat,
triangular outwash plain bordered by terminal moraines on the northeast
and southeast and a ground moraine on the west. The change in topography
of these bordering glacial deposits can often result in the development of a
microclimate in the region with increased cloud formation and precipitation
patterns.
The crop production in the Antigo Flats is well suited for seed potatoes, a
high value crop. In many seed potato cropping rotations in the area, the
focus of the crop rotation is to maintain fertility and pH values optimum for
seed potato production. In the monitored basins, the soil test phosphorus
values ranged in the mid to high 200 values and pH values were in the
high 5 to low 6 values. The Antigo Flats Producer Group helped to fund
this monitoring project to evaluate the impact of potato and other crop
production on the low pH, high soil test phosphorus soils in the area.
continued on page 2
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Farmers and partners checking out the
water quality stations in Antigo

continued from page 1

With high soil test phosphorus values and extensive runoff
from the deep snowpack during the first year of monitoring,
I expected to see correspondingly high phosphorus losses.
Although the amount of runoff was 3-5 times higher than
the Discovery Farms median, phosphorus losses did not
follow like I would have predicted. The second year of data
collection confirmed similar trends. Even with large rain
events during the summer that caused runoff, phosphorus
values were lower than expected.

Ice crust with hoofprint in
2019 snowmelt

To gain a better understanding of the factors involved in this,
I consulted area farmers and crop consultants. Right now we
are investigating the role that pH is playing to reduce the
solubility of phosphorus and keeping the loss of dissolved
phosphorus lower than expected from these soils.
In the coming year, we plan to perform some additional
soil testing and analysis to evaluate the properties of these
soils to better understand the phosphorus loss dynamics.
Water quality monitoring often brings to light the intricacies
and dynamics of water, soil and our agricultural systems.
Increasing the understanding of these different factors at
play is truly the reason that we continue to monitor water
quality in a variety of settings, and we are learning right
along with you. It’s why we monitor. §

Deep snowpack going into
2019 snowmelt

Ice crust under snowpack
during 2019 snowmelt

To see results and meet the Producers in the Antigo Flats Region, check out these videos on our
Discovery Farms YouTube Channel
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Improving water quality and soil health on tile drained lands
Aaron Wunderlin, aaron.wunderlin@wisc.edu
The Wisconsin and Minnesota Discovery Farms Programs
received a Conservation Innovation Grant (CIG) to monitor
tile drainage for three years starting in the fall of 2017. The
project was titled Improving water quality and soil health on
tile drained lands. Our programs had three main goals for
the project:
1) provide tools for farmers to use when making
management decisions on tiled fields
2) supplement intensively monitored sites with lower
intensity satellite sites to determine feasibility of lower cost
monitoring options in conjunction with the intensive
monitoring method

Aaron took bi-weekly samples and
met with farmers to present water
quality results

3) increase knowledge of the link between soil health and
tile drainage water
This multi-state research project actively monitored tile
drainage systems from the fall of 2018 through the fall of
2020. Data was collected from 48 sites (24 in each of the two
states) on 35 farms making up 144 site years. Each year, we
presented data reports to the participating farmers so they
could take a look at what was happening at monitoring
sites on their farm. We also shared data with other farmers,
crop consultants, agency personnel, and community
members through regional data meetings, presentations,
and articles.

Multiple levels of monitoring
Each state had four intensively monitored sites, each in its
own county. Intensively monitored sites continuously
monitored flow and water quality. Two additional types of
monitoring sites were monitored in proximity to an
intensive site. Intermediate sites continuously monitored
flow but only sampled water bi-weekly. At basic sites, flow
was recorded and water was sampled every two weeks. Biweekly samples were also taken at the intensive sites to
correlate with the other sites sampled. The United States
Geological Survey (USGS) used the flow and water quality
data from the intensive and satellite sites to determine if
modeling can produce reliable data.

Each tile system responds differently
The most obvious conclusion from our monitoring is that
not all tile systems are the same and should be managed
specific to their needs. Minnesota tiles flow differently than
Wisconsin, and tile systems within each state flowed

differently from each other. Flow frequency of monitored
tile systems ranged from a few weeks per year to yearround. Tiles responded differently to weather events, tile
type, age and condition which influenced flow and
constituent concentration trends. Data indicates field
activities such as tillage and nutrient applications also
influence tile drainage activity. Understanding how your tile
works and the timing and mechanisms for soil and nutrient
loss will aid decision making to properly manage tile
systems.

Soil health link
At tile monitoring locations, soil samples were collected and
analyzed for several soil health metrics. We chose soil health
metrics to see if there was a correlation with water quality
results. Intuitively, it seems there would be a relationship
between soil health and tile drainage water. However, no
strong correlations were observed in the data. The many
variables that influence tile flow and constituent
concentrations might be masking a correlation to soil
health.
Although the project is complete, data will be further
analyzed to gain additional knowledge of tile drainage flow
patterns and the timing and magnitude of soil and nutrient
loss through tile systems. A final wrap-up webinar took
place on March 31, 2021. To watch the recording and see full
results from the project so far, visit the Minnesota
Agricultural Water Resources Center YouTube Page. §
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Keeping up with your conservation goals through change and challenge
Erica Gentry, erica.gentry@wisc.edu
Did you find yourself in situations of change and challenge in 2020? If so, I am sure you know you were not alone. At
Discovery Farms we felt the change, and the challenge. Like many of you in your daily lives, we adapted. One of those ways
we adapted was to shift our annual in-person Discovery Farms Conference into an entirely virtual format. Although we
missed seeing many of you in person, we were glad we could still present the latest water quality, soil health and climate
change data from Wisconsin and beyond. We partnered with our friends from the Discovery Farms Program in Minnesota
to host this seven-part event. As we strategize for future events, we think that a hybrid approach of in-person and virtual is
the way of the future.
For the first time ever, we were able to have an international presentation from Australian microbiologist and climate
scientist Walter Jehne. We also connected the dots on how edge-of-field water quality monitoring can help us in a
changing climate. Several other topics were covered in the seven part webinar series including soil health, ground water
regulations, tile drainage and manure. Check-out the full lineup and recordings of the Discovery Farms Virtual Conference
Series.

Virtual Conference Recordings on the
Minnesota Agricultural Water Quality Resource
YouTube Channel
Mitigating climate change through the soil carbon
sponge
Walter Jehne- Director of Regenerate Earth
Didi Pershouse- Founder of the Land and Leadership Initiative
Edge-of-field water quality data and how it can help us
in a changing climate
Amber Radatz- Discovery Farms Wisconsin
Rick Adamski- Wisconsin Beef Farmer
Brock Olson- Minnesota Corn/Soy Farmer

Tile drainage in Minnesota and Wisconsin: what we
know from on-farm monitoring and practical
management implications for farmers
Tim Radatz- Discovery Farms Minnesota
Shawn Wagner- Wisconsin Dairy Farmer
Roger Toquam- Minnesota Grain and Hog Farmer
Rules and tools about manure
Dustin Goering- NOAA
George Schwint- Minnesota PCA
Paul Daigle- Marathon County, Wisconsin Conservation,
Planning and Zoning

Latest resources on soil health
Troy Daniell- NRCS, Minnesota State Conservationist
Cristine Morgan- Soil Health Institute

Applying skills we've learned

Groundwater protection rule and how it effects farming
and N management
Larry Gunderson- Minnesota Department of Agriculture
Greg Klinger- University of Minnesota Extension
Chris Clayton- Wisconsin DNR

Erica Gentry- Discovery Farms Wisconsin
Timothy Griffis- University of Minnesota
Matt Ruark- University of Wisconsin-Madison
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So when did you become a scientist?
A message from Discovery Farms Co-Director
Amber Radatz, amber.radatz@wisc.edu
I vividly remember when I became a scientist. I think I was in fifth grade, and we were assigned to
develop a research question and hypothesis and collect data to illustrate the scientific method.
My research question was ‘Do cows really produce more milk while listening to country music?’
and my hypothesis was, of course, that our cows would actually produce more milk while
listening to my favorite rock station. I’d been hearing from my parents for a few years that it was a scientific fact that
cows preferred country music, implying that it was a bad idea for me to change the radio station for my own preference.
Well, I think the results were inconclusive, and my parents did their best to point out the many variables that could have
interfered with my results. Thus, I wasn’t able to disprove their assertion, and the local country station continued to be
the dominant music provider in our barn.
I draw a lot of similarities between that science project and the work we try to facilitate every day with Discovery Farms.
We want everyone to be a scientist. This isn’t a way to discredit people that are working very hard to provide scientific
advances in many different fields, but more so to encourage all of us to test hypotheses and collect our own data in
addition to that which originates in more formal settings. This is merely a quest to know better, and do better.
We recently revised and released the complete guide to conducting your own
nitrogen use efficiency assessment. This is an incredible resource to walk you through
the steps of being a scientist in your own fields. This assessment is an opportunity to
use our statewide nitrogen recommendations as a stepping stone, and understand
nitrogen dynamics at a field level. Whether you’re part of a farmer-led watershed
group, or working together with your crop consultant, try this out. We also make data
analysis pretty easy, because it can be submitted to us, and we’ll turn it into a report
that will serve as the start of your database.
I know you’ll find value in understanding more about nitrogen dynamics in your
systems, just like the cows enjoyed when I milked alone, and turned it to my favorite
rock station. §

Stay Connected
@DiscoveryFarms
Discovery Farms
Questions about this mailing?
erica.gentry@wisc.edu

Looking for more from Discovery Farms?
Organic matter is a measure of soil health
Journal of Nutrient Management
It's time to have your plan ready for manure applications
Wisconsin State Farmer
Forage options impact water quality
Dairy's Bottom Line

The Discovery Farms® Program, part of UW-Madison Division of Extension, is a farmer-led research and outreach
program that conducts research on working farms located throughout Wisconsin, seeking to identify agriculture’s
impact on water quality.
An EEO/Affirmative Action employer, University of Wisconsin-Madison Division of Extension provides equal opportunities in employment and programming, including
Title IX and ADA requirements. Request for reasonable accommodation for disabilities or limitations should be made prior to the date of the program or activity for
which it is needed. Publications are available in alternative formats upon request. Please make such requests as early as possible by contacting the Discovery Farms
office at 715-983-5668 so proper arrangements can be made.
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