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Discovery Farms Are Empowering Agricultural Producers to Effectively Address Natural
Resource Issues
Agriculture is considered by some as the leading
source of nutrients delivered to the Gulf of
Mexico. Excessive nutrients in the Gulf lead to a
large seasonal hypoxic zone that creates
unsuitable habitat for aquatic organisms. It is a
serious natural resource issue that has garnered
national attention from federal and state
agencies alike.
Research and Education is a fundamental
cornerstone to addressing this regional water quality concern. There are several different educational
approaches and strategies to help agricultural producers minimize nutrient loss in runoff. A challenge
with any educational program related to natural resource concerns is finding a way to get private land

owners to truly engage to the point of actively addressing the issue. It‘s difficult for landowners to
envision the connection from their land to large-scale, regional issues such as the Gulf of Mexico,
especially when little to no nutrient loss data has been collected from their farm.
So what are the most effective educational approaches to engaging agricultural producers on sensitive
natural resource issues, such as off-site water quality concerns? While that is a tough question to
answer, one approach, the Discovery Farm Program, was initiated in Wisconsin by the Wisconsin
Extension Service, and has been implemented in six States to date, (Wisconsin, Minnesota, North
Dakota, Arkansas, Illinois and Washington). This Program has proven effective in getting producers
actively engaged in determining their impact and finding management solutions that work on their farm
for their situation.
Discovery Farms are real, working private farms that allow the monitoring and documentation of water
resource parameters related to on-farm conservation management and environmental issues.
Additionally, Discovery Farms serve as a platform for research, demonstration and as a centerpiece for
educational efforts. Discovery Farms are based on the following principles; 1) Stakeholder Driven –
Producer Led, 2) Sound Science – Research-based and Unbiased, and 3) Transparency and 4)
Partnerships.
So why is Discovery Farms an effective educational approach?
First, The Discovery Farm Program empowers agricultural producers to take ownership and become a
part of the solution in resolving concerns related to water quantity and quality by providing measured
data on runoff water quality in terms of sediment and nutrient losses, water use efficiency, and soil
health. It provides the farmer with data from his or her farm that has never been provided to them
before. Farmers respect data collected on and from their farms and it often serves as a catalyst for the
farmer to begin thinking about alternative management strategies. Farmers often come up with the
best solutions because they best know their farm and their own capabilities. For example, if farmers see
data on nutrient loss from their farming operation that they deem unacceptable, they will look for
solutions as fertilizer is a major input in terms of cost.
While collecting on-farm data collection is important to the program, the value of Discovery Farms in
education cannot be over emphasized. The data is certainly used by Extension and other conservation
professionals in educational and outreach programs. For example, multiple field tours, workshops, and
presentations are conducted in each of the participating States annually in educational efforts. Field
tours have been especially effective in educating both farm groups and the public at large. There is
something enhanced in the educational effort when individuals can step foot on the farm and see firsthand the challenges and solutions, but most importantly hear from the Discovery Farmer. Which brings
us to the next point; Discovery Farmers have been empowered by the program to become educators as
the data provides the basis for confidently imparting knowledge to others. Farmer to farmer exchange
has traditionally been one of the most effective methods to on-farm adoption of innovation and
conservation practices.

This issue of Confluence is devoted to showcasing the Discovery Farm program in the Mississippi River
basin. If your State is interested in developing a Discovery Farm program, just click on any of the States
listed above to see their websites and obtain contact information.
Sincerely, your Co-Editors:
Mike Daniels, Ph.D.
Professor, Extension Water Quality
University of Arkansas
Division of Agriculture

Rebecca Power
Director, North Central Region
Water Network
University of Wisconsin
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Discovery Farms Minnesota
Discovery Farms Minnesota (DFM) is a farmer led water quality research and educational program. The
mission of the program is to collect water quality information under real-world conditions and provide
practical, credible, and site-specific information to support better farm management decisions. This
program is designed to collect accurate measurements of sediment, nitrogen, and phosphorus
movement over the soil surface and through sub-surface drainage tiles and generate a better
understanding of the relationships between agricultural land management and water quality. DFM
focuses on three core principles; farmer leadership, credible research, and effective communication.

Farmer Leadership
DFM emphasizes farmer input and direction. DFM is organized by the Minnesota Agricultural
Water Resources Coalition; a non-profit organization dedicated to assisting Minnesota farmers
in addressing water quality concerns. A steering committee comprised of representatives from
Minnesota farm, agribusiness, and conservation organizations guides the overall direction of the
program, assists in the identification of research priorities and helps in the selection of
cooperators and projects. Farm cooperators are critical to the success of this program.
Knowledge and understanding of their farming system and local landscape is essential in
connecting water quality data to farm management practices. Farmers participating in the DFM
program work closely with key advisors to examine their existing farming system and explore
and implement changes, if needed, to reduce or eliminate adverse environmental impacts.
Credible Research
Edge-of-field water quality data is collected year round from automated surface and tile water
monitoring stations. DFM partners with the Minnesota Department of Agriculture and local

conservation organizations to collect water quality data. These partnerships allow for collection
of a high quality, unbiased dataset to be used for education and outreach activities. Details on
the equipment used and standard operating procedures can be found here and here. The
Minnesota Department of Agriculture installs and coordinates the edge-of-field monitoring
stations and local conservation organizations are responsible for collection of samples and
routine maintenance.
Effective Communication
An emphasis is put on communicating the results of DFM projects. Numerous field days are
offered throughout the summer. These can be the best ways to learn about the program and
see the actual farms and monitoring equipment. Frequent presentations are offered
throughout the year at water quality and agricultural meetings. Publications and data write-ups
can be found at agwaterexchange.com and discoveryfarmsmn.org.

DFM has two types of projects: core farms and special projects. Core farms represent a farming system
or setting that needs to be better understood and are selected to be representative of Minnesota
agriculture. Core farms are typically long-term studies that begin with baseline water quality monitoring.
Baseline monitoring is designed to identify the impacts of the farming system on the environment.
Farmers agree to work with the program for a period of 5-7 years, which provides adequate time for
identification of concerns and evaluation of the effectiveness of best management practices. There are
currently 10 core farms in the program. There are dairy, swine, grain, and beef core farms from the
sloping landscapes of Southeastern Minnesota to the flat regions of the Red River Valley in
Northwestern Minnesota.
Special projects are often shorter term projects that focus on a specific environmental concern that has
already been identified. The data collected are focused on a specific problem or question. There are
currently two special projects in the program. A special project in Benton County focuses on collecting
information on nitrate that moves below the root zone in an irrigated field. The Kandiyohi County
special project is a partnership with University of Minnesota and focuses on bioreactor efficiency and
methods of in-season nitrogen prediction in a continuous corn rotation and the resulting tile water
quality.
Back to top

Up for the Challenge
Callie Herron
A conversation with John Peterson, Spring Creek Farms Discovery Farms Minnesota cooperator
If you tell John Peterson, a farmer in Chisago County, Minnesota, that something can’t be done, it’s
likely he’ll take the time to prove you wrong. Partly because he is stubborn, but more than anything
because what he loves about life is the challenges and opportunities to learn that come along with it.
“We chose no-till because it was different, was a challenge, and you could still make money,” John
explained during our afternoon together on his 1,400 acre corn and soybean operation. John and his
wife, Jewell, have owned and operated Spring Creek Farms since the mid-1970s and have been part of
Minnesota Discovery Farms since 2010. Their two sons, Nate and Nic, are also directly involved in the
operation.
According to John, when it comes to tillage, there is only so much tinkering you can do. In order to rid of
both the monotony of 20 years of farming and the washouts that appeared year-after-year, he decided
the next sensible step was no-till.
Perhaps the final push to adopt no-till was hearing about how impossible it would be to make it work

from his fellow farmers. The challenge of it only made him even more driven to see it through. Although
he might have been the only one at the time to think it was a sensible next step, after 20 years of
success and data that shows just how little he is losing, people can’t help but come around. He’s found
no-till’s cost savings, environmental benefits, and tractor time reductions to be truly incredible.
It is this interest in being challenged as well as
a strong desire to learn that drove John to
participate in the Discovery Farms Program. He
hoped the data would help him understand if
he was doing what he set out to do: “to
improve soil fertility and everything we can
about the soil while we’re on the ground. We
just get to use it while we’re here. It is nice if
we can leave it in better shape for the next
ones.”
“It was a way to learn and give at the same
Data collected from the edge-of-field monitoring
site on Spring Creek Farms helps determine how a
corn-soybean rotation and no-till management
system impacts leaving the field.

time,” John explained. “It fits well. It’s been a
good learning experience. Better than what we
expected.”

“The experience has improved our thought
process. We see how much runoff there is. So it is important to figure out how to apply our chemicals
and fertilizers so that they don’t leave. We aren’t interested in fertilizing the Gulf of Mexico.”
“The water that drops on the land annually is incredible. You don’t realize it until you see something like
that flume gathering water from an 8.3 acre piece of ground. You don’t realize that much falls. And then
you get to see how much soil and nutrients leave the area. When you see that much water it is hard to
believe you aren’t doing more damage. It is really eye opening.”
After sitting in on his data meeting that afternoon, it became clear that he is achieving his land
stewardship goals. His losses are some of the lowest from the Wisconsin/Minnesota Discovery Farms
dataset. But that doesn’t mean he’s ready to coast. He continues to make tweaks to his farming system
based on the data.
“The data has shown us how important the timing is as far as putting [N] on and it becoming available
and the plants utilizing it before it disappears. We’ve learned a lot more about that.
We’re trying to perfect our nitrogen application so that it is better for our bottom line and better
agronomy.”

After looking at the data, he sees split application as the clear choice. The data coupled with his
meticulous notes on the timing of his fertilizer applications has allowed him to pinpoint exactly what
happened when a rare uptick in N loss occurred. As a result, his timing of applications have changed.
The data is powerful not only to John but
to the other farmers he talks with about
no-till. “Everything I talk to farmers about
no-till revolves around the data. It helps
convince them and justify my
stubbornness.” It’s not just the data and
resulting bragging rights John has enjoyed
about participating in Discovery Farms,
it’s the people he’s met along the way.
“You meet good people that are able to
discuss other issues even if they aren’t
directly related to Discovery Farms. You
have acquaintances you’ve met through
John Peterson (far right) listens during a field day on his
the program that you can discuss other
farm in Chisago County, MN
things that you’re thinking about with. It
opens doors and avenues.” When monitoring wraps up on Spring Creek Farms next year data collection
on the farm might stop, but the relationships and connections will continue. For more information about
Spring Creek Farms and Minnesota Discovery Farms visit www.discoveryfarmsmn.org.
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University of Wisconsin Discovery Farms
The University of Wisconsin Discovery Farms® Program, part of UW-Extension, began in 2001 under the
direction of Dennis Frame and Fred Madison, both faculty at the University of Wisconsin. The Program
in Wisconsin began in response to the need for on-farm water quality data in The Dairy State. Discovery
Farms’ water quality data and educational materials have permeated Wisconsin farms. Outreach has
•

improved the understanding of runoff and the impacts of manure application,

•

created the link between tillage and sediment losses, and

•

shed light on the importance of agricultural tile drainage.

Without Discovery Farms, programs like Wisconsin’s SNAP Plus and NOAA’s Runoff Risk Advisory Tool
would not be where they are today. Data are used by farmers, agency personnel, legislators, citizens
and academic audiences to further the science, tools and policies related to agricultural non-point
solutions.
The first generation of participating farms provided baseline, Wisconsin-specific, water quality
information. The second generation of farms in the program were part of a watershed scale approach
that worked to link edge of field losses with in-stream water quality. Building off of the watershed
approach we are working with farms clustered in a small area so that losses can be compared between
different management types without concern for major weather or geographic differences.
In addition, we are establishing projects that will allow more farmers to participate without the need for
intensive edge-of-field monitoring on each farm. With 140 site years of data we have lessons we can
share with new participating farmers and other assessments like soil health measures and nitrogen use
efficiency that can be completed on a large amount of farms around the state.
In Wisconsin, a variety of farming systems and landscapes have been monitored through our partnership
with the United States Geological Survey.
The watershed projects started in 2010, around the same time that other states started Discovery Farms
Programs. Currently there are operating programs in Wisconsin, Minnesota, Arkansas and North Dakota.
Washington is also beginning a program. All of these programs operate under the same three
cornerstones: Farmer Leadership, Credible Research, and Communication of Results. The farmer
participants felt so strongly about protecting the integrity of the Discovery Farms concept that the name
Discovery Farms was trademarked in 2013. Farmer leadership from each state gathers every year to
assess each state’s progress in upholding the cornerstones that are the foundation of Discovery Farms.
Discovery Farms is building on multi-state relationships and the wealth of data already in the database.
The goal for the next several years is to continually create opportunities for more farmers to participate
first-hand with data from their own farms. We’re looking to create a community of farmers that are
invested in a bright future for Wisconsin’s water quality. Information exchange is most effective when it
is peer to peer, which is why we are working to connect farmers that have tried new things with those
interested in learning more. We’ll continue to learn more about the interaction between agriculture
and water quality. The farmers will continue to teach us what works and we’ll do our best to extend that
message to Wisconsin stakeholders and beyond.
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Working With Discovery Farms University of Wisconsin
Corey Leis, Leis Farms LLC , UW Discovery Farms cooperator Cashton, WI
Hello to all friends of agriculture. My name is Corey Leis, I am a partner in Leis Farms LLC in Cashton, WI.
We are a 3rd generation dairy farm that has seen many changes over 60 years.

The Leis Family, photo courtesy of Miranda Leis
The farm currently consists of 350 milking Holsteins, 300 young stock, 80 dairy steers, 40 Hereford cross
beef cows and 1500 acres of crops. The dairy cows are housed in a four row, sand bedded free-stall barn
and milked in a double-eight parlor. The newborn calves now have a new home in an automated
feeding barn, which was built in 2014. Once the animals reach 4 months of age, they are moved to a
naturally ventilated barn with group pens. Once the heifers reach 8 months of age they move through a
series of buildings and pasture until they are ready to join the milking herd.
The dairy manure is stored in liquid manure storage and all heifer manure is bedding pack or semi-solid.
The liquid manure is all trucked to our farms between two and eight miles from the dairy. The bedding
pack and semi-solids are applied closer to the dairy where most of the corn silage is harvested.
The crop side of the business is another thing that has seen change over the last 60 years. Growing up
we utilized moldboard plows and disks to prepare the ground for spring planting. Now, we are able to
simply plant the fields. No-till has been a great enhancement to our dairy’s future. Not only is it faster,
but it has many great benefits for the land. Benefits we have seen are, soil retention, water infiltration,
increasing organic matter, and soil health to name a few. When we first started no- tilling in the mid1980s, we did only corn on sod fields. Then eventually we began planting corn-on-corn in the 1990s.
The final step we took was no- tilling the alfalfa in the late 1990s. More recently we have begun using
rye as a no-till cover crop for alfalfa. We seed the rye in the fall and let it emerge. As soon as the ground
is fit in the spring, we will no-till alfalfa directly into rye growth. Once the rye reaches boot stage, we
harvest it for heifer feed. The alfalfa then takes over and develops into what is usually a beautiful stand.

Over the years we have wondered if what we are doing
is truly worth it. In 2010, we had the great opportunity
to work with Discovery Farms. They came into the
Jersey Valley watershed and set up water monitoring
stations. We have one on a 10 acre parcel we operate.
There are five strips that are 75 feet wide and consist of
hay and corn. We have been using no-till practices on
this field since 2002. The harvest of hay is made four
times and corn fodder is made after high moisture corn.
In the spring we will apply liquid manure and urea to the
corn strips. The data received from the monitoring
stations proves that our farming practices are keeping
nutrients on the land. Our nutrient run-off rates are
lower than the average of the previous sites from
around the state. We are happy that we are working
towards accomplishing our goals of keeping the soil on
the land and making that soil more productive for the
future.
The opportunity to work with Discovery Farms has been
great. The data they have, not only in the Jersey Valley
but all their other testing sites, lets us see what other
farms are doing to make their land better. Since
working with Discovery Farms we also added cover
crops to the mix after corn silage. This practice is going
to be a big step in the next phase of soil building for our
farm.
Not only are they checking fields but forest, pasture, and other potential runoff sources such as local
municipalities. Pinpointing the main contributors to runoff lets us know where we should start
implementing practices to help. Without this data, we are just guessing and that can be costly. If you
ever have the opportunity to work with Discovery Farms I would highly recommend taking advantage it.
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University of Arkansas Discovery Farms
University of Arkansas Division of Agriculture

The Discovery Farm Program strives to achieve environmental and agricultural sustainability for farming
in Arkansas through monitoring, demonstration, and research to: (1) assess the need for and

effectiveness of adopting appropriate Best Management Practices (BMPs) to reduce nutrient and
sediment loss and conserve water for major agricultural systems; (2) provide on-farm verification of
nutrient and sediment loss reductions and water conservation; (3) mitigate nutrient and sediment losses
that may prevent State waters from attaining designated uses; (4) deliver outreach programs to
producers in achieving production and environmental goals; and (5) provide information in support of
development of the State Water Plan for Arkansas.
Our Partners
A fundamental and critical aspect of the Discovery Farm program is the partnership between public and
private sectors, as well as the agricultural and natural resource communities. These partnerships are
essential to program delivery efficiency, mutual ownership, and credibility. The Discovery Farm project
and these partnerships help coordinate conservation program delivery from multiple levels of
government ranging from local County-based programs to federal financial incentive programs. Many of
our partners are represented in Stakeholder and Technical Advisory Committees.
The Stakeholder Committee is comprised of members of agricultural, nongovernmental, and rural
entities within Arkansas. This committee oversees Program operation to ensure that it is addressing the
needs of Arkansas farmers in a proactive manner. This Committee also aids in securing funds to ensure
the Discovery Farms' goals are met.
The Technical Advisory Committee is comprised of members of State and Federal organization and
agencies involved with agriculture in Arkansas. This Committee oversees the monitoring, research, and
outreach methods used, in order to ensure the accuracy of information obtained through the Program.
This committee also serves as a “watchdog” for emerging issues that could confront Arkansas farmers.
Other partners that have provided financial support to date are Arkansas Farm Bureau, Arkansas Rice
Promotion Board, Arkansas Soybean Promotion Board, Arkansas Corn and Grain Sorghum Board,
Monsanto, Arkansas Natural Resources Commission, and Natural Resources Conservation Service via the
Mississippi River Basin Healthy Watersheds Initiative (MRBI) and National Water Quality Initiative
(NWQI). This funding allowed us to purchase and operate equipment for some of our current farms.
Program Impact
Documenting environmental impacts of Arkansas farming systems, as well as evaluating the costeffectiveness of alternative practices, will bridge a knowledge gap that now keeps farmers, natural
resource managers and decision-makers from confidently taking effective actions that ensure economic
and environmental sustainability. This program, and formation of strong partnerships, has the potential
to affect millions of agricultural acres across the state. Program results will also give us the confidence
that we are doing our part to maintain safe and affordable food supplies, while protecting our natural
resources for future generations of Arkansans.

Activity to Date
The statewide program currently consists of 12 farms in Arkansas. The following is a brief description of
the current locations.

•

Elkins Poultry and beef operation (Washington County): This farm is a poultry – beef grazing
operation in the Beaver Lake – Upper White River Watershed. There are 10 poultry houses, with
1,200 acres of pasture and about 1,000 acres of woodland.

•

Wedington Beef operation (Washington County): This farm is a beef rotational grazing operation in
the Illinois River Watershed.

•

Lincoln Poultry operation (Washington County): This is a poultry farm that is increasing the number
of poultry houses on the farm located in the Illinois River Watershed.

•

Gentry Dairy operation (Benton County): The Haak farm is a 240 acre rotationally-grazed dairy farm
in the Lower Neosho Watershed.

•

Atkins Corn-soybean row crop farm (Pope County): The Maus farm is a 940-acre row-crop farm in
the MRBI focus watershed of Point Remove – Lake Conway, in Pope County. There are about 200
acres of wheat, 240 acres of rice, 200 acres of corn, and 400 acres of soybean.

•

Cherry Valley Soybean-wheat-rice rotation (Cross County): Two farms were chosen for this
site: The Danny and Matt Clements farm (about 1,600 acres) east of the L'Anguille River, which is
part of the NRCS Mississippi River Basin Healthy Watersheds Initiative (MRBI) funding, and the Mike
Wood farm (about 2,700 acres) immediately across the River on the West side. This area was

recently declared a Critical Groundwater Area by ANRC and the two farms offer a contrast in
conservation management.
•

Stuttgart Rice-soybean-corn rotation (Arkansas County): The Terry Dabbs farm is a row crop
operation (about 1,500 acres), concentrating on rice, soybean, and corn rotations and is located in
the Bayou Meto Watershed in Arkansas County. The Dabbs farm has been in a Critical Groundwater
Area for more than a decade.

•

Dumas Cotton-soybean-corn row crop farm (Desha County): The Steve Steven’s farm is a row crop
operation (about 1,500 acres), concentrating on cotton and corn and is located in the Bayou Macon
Watershed in Desha County.

•

Pine Bluff Rice-corn-soybean with cover crop rotation (Jefferson County): The Lawrence Conyer
farm is a row crop operation with rice, soybean, wheat and will be implementing cover crops in the
rotation. The Reginald Taylor farm will be implementing cover crops with their soybean and wheat
rotation. Both of these farms are located in the Bayou Bartholomew Watershed in subwatersheds
that qualified for the Natural Resources Conservation Service (NRCS) National Water Quality
Initiative (NWQI)

•

Forrest City Rice-corn-soybean with cover crop rotation (Saint Francis County): The Ellis Bell farm is
a row crop farm that is located in the L’Anguille River Watershed which was part of the NRCS
Mississippi River Basin Healthy Watersheds Initiative (MRBI) funding. The effect of cover crops will
be studied to determine effects on water quality and soil health.
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Steve Stevens: Discovery Farm for the Next Generation
David Bennett Delta Farm Press
Steve Stevens is a true believer in the power of research

From a start with a computerized irrigation program in 2008, Steve Stevens —
flanked by Mike Daniels, left, and Bill Robertson — is now involved with many
research projects. Photo from Delta Farm Press

Now firmly entrenched in the use of computer programs to aid his farm, the beginning of Steve Stevens’
earnest adoption of technology was in 2008. Attending a crop management meeting in Little Rock, the
southeast Arkansas producer was shoehorned by a former state Extension irrigation specialist.
“I’ve found I can spend three days at the meeting and learn more about the latest university research
than any other place,” says Stevens. “It’s a great place to network with university personnel as well as
chemical reps.
“Phil Tacker, who was still with Extension at that point, pulled me aside. He wanted to talk about
PHAUCET, which I’d never heard of even though it had been available for a while. He explained that by
using the program, a set that normally needs a 24-hour irrigation can be dropped down to 15 or 16
hours. I thought there was no way. He challenged me to try it on six fields and he promised to help me
set up.”
Stevens agreed to give it a shot. As irrigation season drew near his corn — some 1,600 acres — was
getting dry. “The problem we’d had was the first two-thirds of the rows would be watered and the last
third would be halfway into the field. Guys were afraid to blow the pipe up, and they didn’t have the
hole selection right.”
Surging diesel prices were another prod to get it right.
“Once we had the fundamentals down and I saw what the program was doing, it impressed me so much
I figured we’d do it on as many fields as possible. We ended up using the program for 155 fields, about
450 sets.
“I was probably the only grower stupid enough to try that. Since then, let me tell you, it would have
been so nice if the first row of polypipe I ever got came with a CD containing PHAUCET or Pipe Planner. I
wish I’d never known there was another way to use polypipe.”
Early savings
That first year Stevens estimates the operation likely saved $100,000 by using PHAUCET. “I was probably
saving $1,000 an hour while I sitting at my computer setting it up. It was a long slog — many nights it
was after midnight before I headed home.”
Stevens admits his crew wasn’t too happy because “we were introducing this whole new thing. I’d
slowed them down and they were itching to get the pipe laid. We were starting from scratch and had to
get the well flow rate from each well, we had to get the turn-row elevation.”
Then, the penny dropped for all involved.
“We’d quit growing rice that year and my rice man was responsible for setting up the pipe. He was very
apprehensive at first, but about two weeks into this, he got it. He said, ‘The boss gives me a piece of
paper that tells me how many, and what size, holes to punch. He drops the flag down and tells me

where to stop and start. The paper tells me the size of pipe to lay, tells me how fast to run the well. All
of the rows get out about the same time and we haven’t blown any pipe. Seems like a pretty good
system to me. I don’t have any problem with it.’ After that, everyone climbed on board.”
Stevens’ belief in the irrigation programs has only been strengthened since. “We need to have farmers
in the Mid-South using the computerized programs. That would not only help with water shortages, but
it would save them loads of money.
“Don’t use one of these irrigation scheduling programs? You’re just leaving cash on the table. I’m really
surprised more ag lenders don’t ask about the use of PHAUCET when folks go in to get loans.”
Discovery Farm
With the irrigation program success, Stevens' work with University of Arkansas researchers only
increased. Currently, Stevens’ farm — located about 10 miles east of Winchester, Ark. — is the only
cotton Discovery Farm in the state.
The Arkansas Discovery Farm program was modeled on what was being done on Wisconsin dairy farms,
says Mike Daniels, Arkansas Extension water quality management. “We took a delegation from Farm
Bureau up there to check this out and came back wanting to try it here on a cotton farm.
“At first, we didn’t have funding, but we went to state legislators and they provided some money. So,
we had the funding but we had to find a farmer. We also didn’t have a presence in southeast Arkansas
— no one knew what a Discovery Farm was.
“Steve came on board somewhat reluctantly. But he embraced it, saw its value, and has become one of
the best spokesmen for the program. He really likes being able to follow what’s happening on his farm
through hard data.”
Runoff data/Fieldprint Calculator
For the last three years, Daniels and crew have collected data on what’s running off at the edges of the
same four fields — some in continuous cotton, some in corn. “We’re also looking at the water that goes
on in terms of irrigation and precipitation. How much water is coming on? How much is running off?
How much is being used by the crop?
“What we’ve found so far is the amount of nutrients coming off the fields during growing season is less
than 10 percent of what is applied. We didn’t know what we’d find when we started this, but it was a
surprise to find that low a percentage running off.
“Steve asked, ‘Okay, what do these numbers mean?’ So, one of the first things we had to do was make
the numbers we’d collected relative to something. We had to tie them to something concrete, so we
tied them to application amounts.”
Daniels and colleagues had never provided farmers with this type of data before. “I’m learning that this
will help Arkansas farmers verify that what they’re doing in terms of management is the right thing.

They’re being good stewards and aren’t losing the amount of nutrients that, perhaps, farmers in other
areas of the country are experiencing.”
Bill Robertson, Arkansas cotton specialist, then brought a Fieldprint Calculator into the research.
“When (Robertson) came on board, he began running the FPC,” says Daniels. “We had the metrics
developed, but no one really knew what those meant, how robust they were. They can show you a
diagram saying, ‘You’re less sustainable than in the rest of the county, or state.’ But from a science
standpoint we needed something to relate those metrics to. How relative is it? How solid is it? It’s been
a great opportunity to layer what Bill’s doing with our data.”
Robertson says the data being collected is secondary to the primary goal for Stevens’ operation.
“Bottom line is Steve must be profitable. We’re trying to ensure that’s the case as we move from tillage
to no-till, use cover crops and other things as we strive to improve soil health.”
Shrinking footprint
“We’ve really got to keep track of what it costs on the farm with Steve’s standard practices and the
other things we’re trying to implement,” says Robertson. “What we’re doing with the (FPC) is to show
how we’ve shrunk Steve’s environmental footprint when looking at different metrics for sustainability.
Then, when we make that footprint smaller, is he more profitable? That is the question we want to
answer.
“A lot of things Steve has done, we plug into the FPC and it shows his footprint is, indeed, smaller, which
means he’s on track to be more sustainable. If we can establish a direct link between improved
profitability and a smaller footprint then, in my opinion, we could then use that information to improve
other farmers' sustainability and profitability.”
That in turn would mean the brands and retailers calling for more sustainability “will be happy with
producers,” says Robertson. “And if Hanes, Walmart, or Fruit of the Loom needs documentation and is
willing to pay a premium, that extra money would allow producers to hire a consultant or someone to
sit down and enter that data.”
Is this tied into Cotton LEADS program?
“It does tie in to that,” Robertson. “All those initiatives are interrelated and support the main goal of
continuous improvement.”
The calculator is available online to all producers wanting to check on their farms. “There are a number
of Field to Market pilots. When I was with the National Cotton Council, there were two pilots — I ran
one in Texas and Andy Jordan ran the other in Louisiana. Unofficially, I had a pilot in Arkansas where I
took the Cotton Research Verification Program field information and put it into the FPC.”

Checking runoff
Stevens has one field with a well centered on the upper end. Water drains back to a central point where
a ditch takes it off. The field configuration allows it to be split in two for research.
“One thing we’ve been looking at on that field is granular urea versus 32 percent UAN,” says Stevens.
“We’re monitoring how much runoff there is from each product — whether due to irrigation or rainfall.
“So, we’re actually rotating those back-and-forth to bw sure of our findings, because there is a bit of soil
type difference between the halves. We’d prefer to go with urea because it’s easier to use. But the trend
shows 32 percent UAN having less run off the field.”
Robertson insists it’s important to note that “basically everything he’s doing as a Discovery Farm is the
same as he’s doing on the rest of his land. We’re showing what’s going on using Steve’s standard
practices in real life.”
Daniels says the research is going so well the project may last a while longer. “We said from the start we
needed to be on site for five years. But we’ll go as long as we need to get the necessary data. The hard
part is getting set up. Then, it’s largely a matter of maintenance although sometimes we do
troubleshoot.”
Studies that Daniels is doing are “just gravy on top of what I’m doing and vice versa,” says Robertson.
“My main objective is to improve soil health. Looking at cover crops and alternative tillage will have a
direct impact on soil health. Then, one of the greatest things to come from that better soil will be
increased water use efficiency.
“Can we make the same amount of cotton — or maybe more — using less water? Of course, if that turns
out to be true for Steve’s cotton, it’ll also be true for his soybeans.”
Infiltration
Water infiltration isn’t just an issue in southeast Arkansas “but from the Louisiana border all the way up
to the Missouri border,” says Robertson. “Our ground slicks up and the water runs off. In studies, we
have sensors at 6 inches, and they don’t even pick up an irrigation event.
“In fact, (Arkansas irrigation specialist) Chris Henry has set up a system that allows you to pull up sensor
information on our iPhones. But Steve watered some corn and Chris kept asking, ‘When are you going to
start watering?’”
Stevens confirms the account. “The first year Chris had moisture sensors, they put them right in the
middle of rows in the root zone. We had done three irrigations and Chris called me up asking when we
were going to turn on the pump. I said, ‘Chris, we’ve already done it three times.’ ‘No, no, no way.’
‘Chris, I promise I’ve watched the crop being watered. I’ve seen the water flowing.’ ‘Well, the sensors
say you haven’t.’”

That taught Stevens that soil health is of utmost importance. “That water was going down the middles in
a small channel. The feeder roots came down to get that water. The crop was saying, ‘Okay, we’ve got
water.’ However, we weren’t doing an entire soil profile. That’s when the idea of cover crops came to
the front.”
What about other Discovery farms? Are Daniels and colleagues finding similar runoff percentages?
“We are,” confirms Daniels. “Mainly what we’re seeing in rice and soybeans are low levels of nutrients
running off. That is expected in rice because it kind of acts as a nutrient sink. We weren’t sure what we’d
find in furrow-irrigated crops.”
One thing different on Stevens’ fields is a higher irrigation efficiency. “I think that’s because Steve
adopted Pipe Planner and PHAUCET to calculate pipe hole selection. He did that much earlier than many
other producers and has it down cold. His crew is much more conscious of paying attention to that
program. We brought in a surge valve and improved efficiency even more.
Approach to tillage
“We’re now looking at approaches to tillage. Steve has been growing cover crops in one field. We
haven’t made any measurements yet, but Steve feels the cover crops are improving water intake of the
soil.”
Robertson plans to pull soil samples to evaluate soil health as soon as it dries down a bit. “We’ll see
what differences, if any, there are between the tillage and cover crop practices in Steve’s fields.”
This will be the fourth year Stevens will be trying cereal rye as a cover crop.
“We’d been on stale seedbed where we’d disk it once and hipped it back on the row in the fall,” says
Stevens. “We started hipping the old row in the early 1980s and went to fall tillage in 1992. We’ve been
on that program — let winter cover establish and then burn it down in the spring — for a long time.
With some of it we knock off the top of the row.
“But, more and more, we’re trying to get the row established. That’s what we’re doing on the ‘shop
field’ where we’re planting cover crops. We burn the cover crop down three weeks before planting and
then plant right on that row. That allows us to infiltrate more water into the crop.
“The program has real traction. We like being well-monitored on what we do with management, and the
university can tell us what’s what with no bias. We want the numbers. We want to know what will work
on this land.”
Asked about ultimate motivations, Stevens points to a theme common to other producers: family. “Let
me be clear about why I’m doing this: to ensure this farm is as good as it can be for my grandkids. My
grandson is so like me it’s scary. It wouldn’t surprise anyone if he ends up wanting to farm. Well, it’s my
responsibility to get this operation as profitable and in as good a shape as I can.

“And if by doing that, by working with these programs, it shows other farmers what’s possible and
works, then great.”
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Illinois Demonstration Farms Partnership Program
Illinois Council on Best Management Practices

The CBMP Demonstration Farms Partnership Program made significant strides this year in establishing
five water quality demonstration sites, creating an effective project team, building strong partnerships
with institutions and organizations, and in reaching out to farmers, researchers, ag advisors and
conservation specialists to share information. Building from ground zero, fields and farmers were
identified; agridrains were installed and fitted with autosamplers, data loggers, solar panels and
modems; weather stations were set up to capture rainfall, temperature and soil moisture; and soil and
water samples were sent to laboratories for analysis. In partnership with Waterborne Environmental, a
technical team was formed with water quality specialists, hydrologists, and data analysts while the Field
Manager and a farmer led steering committee reviewed the cooperator contracts and discussed
research questions. A crew of Sample Technicians was trained in water and soil sampling protocols and
quickly learned about the best ways to keep mice out of the equipment boxes. In 2015 the process of
collecting baseline information began, measuring nitrate and phosphorus levels in tile and surface water
and soil health indicators at most of the locations. Cooperators and site managers led efforts to partner
with local SWCDs, Community Colleges, and other organizations and programs to host two field days at
each site to showcase a broad variety of demonstrations and provide information to over 350 attendees.

Field days included: aerial seeding of oats and radish, Hagie seeding of a five species cover crop, multiple
drone demos, a bus tour of local sites including a newly installed USGS superstation, soil pits, on site
water testing, a visit to a bioreactor, and information on nutrient management, cover crop management
and in line wetlands. Preliminary soil nitrate and water quality data being gathered at each site was
shared with Field Day participants and at other water testing and local SWCD outreach events.
Building on the momentum and interest created by this partnership, a two day multi state researcher
meeting was held in Bloomington and drew in technical crews and researchers from six states including
Discovery Farm teams from Wisconsin and Minnesota and project leaders from as far away as
Washington State. This group toured the
Demonstration Farms Partnership site in
Trivoli, the Illinois State University NREC
project site in Lexington and a USGS
research site near Bloomington. Another
entire day was devoted to discussion of
topics such as Study Design, Program
Structure, Farmer Engagement, Equipment
and Protocols, Data Collection and
Management, and Communication of
Results. The two day event allowed time for
networking and in depth technical
conversations over a dinner sponsored by
Waterborne Environmental.
Each of the five sites is unique in the field
configurations, the partners involved, the
audiences targeted and in how the farming
LLCC Site with water monitoring, grab samples, soil
samples and bioreactor boundaries outlined.
decision are made and the goals of those
decisions. Many lessons have been learned
in these early stages of project and site development that will inform both the technical strategies and
the outreach approaches. Cover crop treatments have or will be applied at each location and four sites
will continue to be monitored in 2016 as they are rolled into the Cover Crop Training Initiative programs.
Lincoln Land Community College – Springfield
The Lincoln Land Community College Demonstration Site is utilizing the college’s agricultural fields to
educate students, farmers and the general public about conservation practices that can improve water
quality and soil health. By partnering with several programs and organizations, the site hosts cover crop
plots, tile water monitoring equipment and a bioreactor for a full array of learning opportunities. The
site has been serving as a Cover Crop Demonstration site with small plots of many different varieties of
cover crops so students and farmers can see them first hand and now has a paired set of fields to
compare water quality, yield and soil health effects. Water quality monitoring equipment has been
installed on the tile drains from the paired fields to capture changes in nutrients being lost from the
fields. This year, both fields have been planted in soybean with no nitrogen fertilizer applied to establish

baseline levels of nitrate, ammonium and phosphorus. A bioreactor designed for nitrate removal has
been installed to capture the tile drainage from a portion of this site and water samples are being
collected before and after treatment. As Lincoln Land Community College continues to develop its new
Agricultural Watershed Management program, this site will serve as an outdoor laboratory and
classroom for students to experience first-hand innovative conservation practices and develop the
technical skills needed to manage them. As part of a Demonstration Farms Partnership Bus Tour in
cooperation with the Soil Health Partnership, this site hosted multiple demonstrations and speakers
with over 75 participants attending.
Illinois Central College – East Peoria
The Agriculture Fields at Illinois Central College are the home for an exciting variety of cover crop related
demonstrations including extensive cover crop variety plots, field scale cover crop trails and herbicide
residual trials. The Demonstration Farms
Partnership added tile drainage water
quality monitoring, including nitrate,
ammonium and phosphorus, to two of
the experimental fields. Each of the fields
is tiled separately and will capture
drainage from either a cover crop or no
cover crop treatment area in a cornsoybean rotation. The cover crop trials
were established by Pete Fandel, one of
CBMP’s Cover Crop Specialists and an
Pete Fandel shows off a prized tillage radish during a field day
Illinois Central College Instructor in the
at Illinois Central College
Agriculture program. Pete had the foresight to take deep soil cores in each of his research fields prior to
treatment and freeze them for future comparison of soil health characteristics. The sites were used to
host several field days for farmers and ag advisors this year and are a key component of the schools ag
education program, providing hands on experiences for ICC Ag students learning about crop production,
cover crops, conservation practices, soil health and water quality.
Sugar Grove Nature Center – McLean
At the Sugar Grove Nature Center near Mclean, Illinois, an adjacent farm field has been aerially seeded
with a cover crop mix for the past two years during CBMP’s Fly-in Field Days. Through the
Demonstration Farms Partnership
program, stream and tile monitoring
were added this year to capture the
nitrate levels coming from a number
of sampling locations near the site,
including a forested area and from a
tile draining a restored prairie area.
The site is publicly accessible serving
a variety of groups and individuals of

all ages as well as targeted farmer audiences. The Zea Mays Foundation sponsored the installation of a
small pavilion used for field day presentations and signage explaining the benefits of cover crops has
been created to create a welcoming educational experience. The site serves to educate farmers as well
as the general public about cover crops, soil health and water quality. This work is highlighted in
conjunction with the Nature Center’s educational programs and in conjunction with the continuing
Cover Crop Field Days. Water testing results show the variability of nitrate levels through the season and
the effects of significant high and low flow events.
George Roberts Site – Trivoli (Peoria County)
In Peoria County, a Demonstration Site has been established on the farm of George Roberts. Separately
tiled fields of continuous corn have been equipped with flow monitors and automated water sampling
equipment. A weather station and
soil moisture probe have also been
installed and soil samples are being
taken periodically across both
fields. This fall, George Roberts
decide on two very different
management scenarios for the two
fields. One will be a conventional
system with significant fall tillage
while the other was planted with
cover crop seed mix in August using
a Hagie high boy. A reduced rate of
nitrogen was applied into the cover crop late this fall along with a nitrification inhibitor. A farm pond
draining fields directly adjacent to the monitored fields is also being sampled for nitrate at inflow and
outflow points. Several nearby field tiles have been equipped with continuous flow monitors and are
being sampled for nitrate weekly and periodically for phosphorus. One monitored tiles drains a
continuous soybean field and the other has a home septic system connected to it.
Kirk Kimble Site – near Rutland (Marshall County)
Kirk Kimble is a farmer
who has used cover crops
on all of his farmed acres
for a number of years. This
year he purchased a new
piece of ground and
enrolled it in the Soil
Health Partnership (SHP)
program to examine the
long term soil health
improvements he hopes to
see as he converts this

new land to a full on cover crop regime. He is tiling the field this fall and the CBMP Demonstration Farms
Partnership program is partnering with Kirk Kimble and SHP to modify his tiling plan to allow for the
separate capture of tile water coming from the four control strips and four treatment strips required as
part of the SHP soil health research protocol. This is an exciting opportunity for our partnership to
combine water quality monitoring with randomized, replicated trials and for the SHP to add water
quality monitoring to their soil health research. The site is conveniently located right along Route 39,
providing an excellent opportunity for public awareness of the project through signage and field day
events. A well-attended event was held this fall at the site which included a soil pit demonstration, cover
crop species and on site water testing.
The four Demonstration Farms Sample Technicians also provide assistance to local SWCDs to host water
testing events and continue watershed scale surface water sampling routes as other funding sources
have ended. Routes in the Indian Creek watershed in Livingston County and the Lake Vermilion
watershed in Vermilion County are being sampled weekly or every other week as Sample Technicians
are available.
Water Testing Program
A combined effort of the CBMP Demonstration Farms Partnership Program, the Zea Mays Foundation
and Illinois Corn, the Water Testing Program was initiated in 2015 in response to overwhelmingly
enthusiasm from farmers who
were given the opportunity to
have their tile water
confidentially tested for nitrates
using the portable nitrate and
ammonium testing equipment.
Six of these units were shared
with thirteen Soil and Water
Conservation Districts across
Illinois. Training was provided to
more than two dozen staff in
these counties and educational
kits were created with supplies, flyers, forms, relevant water quality research papers and watershed
maps. The program has been designed to engage farmers in the nutrient and water quality issues facing
agriculture by providing information on possible nutrient losses from their production operations. By
comparing their water testing results to other known concentrations and research results, farmers can
begin to understand their own impact on water quality and consider management practices which may
reduce their losses. Combined with an estimate of flow volume, farmers can calculate directly the
pounds of nitrogen leaving their fields. The results are just a starting point for learning and for discussion
of the practices available for farmers to reduce their nutrient losses. Counties with access to the
equipment include: Champaign, Christian, Coles, Edgar, Jefferson, Livingston, Macoupin, McLean,
Morgan, Montgomery, Peoria, Sangamon, Vermillion, and Washington. With the help of Demonstration
Farm Partnership Sample Technicians and other program staff, water testing has been provided at more

than 60 events across the state and well over 500 water samples have been tested, providing farmers
with confidential results.
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NRCS to Help Farmers Measure Conservation Impacts on Water Quality
Ciji Taylor NRCS
Funding Available for Producers in Nine States
The U.S. Department of Agriculture (USDA) recently announced the availability of $2 million to help
farmers install edge-of-field stations that monitor water quality as it leaves their fields, providing data to
evaluate the success of various conservation efforts. The funding is available to farmers located across
key watersheds in nine states and is part of USDA’s ongoing commitment to measure the effectiveness
of a wide range of conservation initiatives.
“Testing the quality of water as it leaves a field helps farmers and USDA understand which conservation
practices work best at preventing sediment and nutrient runoff. Verifiable data gives farmers, USDA and
other partners information needed to make targeted conservation investments to improve water quality
for everyone,” said USDA’s Deputy Under Secretary for Natural Resources and Environment Ann Mills.
Mills announced funding for this effort, led by the Natural Resources Conservation Service (NRCS), in St.
Louis at a meeting of the Mississippi River/Gulf of Mexico Hypoxia Task Force.
In order to measure the water quality outcome of a given conservation practice, NRCS works with
partners like universities and non-governmental organizations to monitor the amount of nutrients and
sediment in water leaving two similar fields after rain or irrigation. Experts will monitor one where a
conservation practice, such as the use of cover crops in the off season, has been put in place, and a
similar field where the conservation practice has not been applied. Conservation practices typically
evaluated include cover crops, no-till farming, irrigation water management and practices that reduce
and trap nutrients and sediment.
Farmers are already using edge-of-field monitoring data to adjust their strategies to improve the quality
of water, soil and other natural resources within their operations. In the longer term, data collected
from many sources will help producers make the most informed conservation investments possible and
document how edge-of-field monitoring of conservation work benefits the public and communities.
“With each monitoring project completed, we gain more independent evidence that investments in
voluntary conservation are working and are worth continuing,” Mills said. “The quality of our
environment depends on the millions of individual decisions private landowners make every day. These
stations show that their voluntary conservation efforts make a real difference.”

This year, NRCS is offering edge-of-field funding in watersheds in Alabama, Arkansas, Iowa, Michigan,
Missouri, New York, Vermont and Washington. The program was launched in 2013 and has led to the
installation of stations on private lands in nine states including Arkansas, Indiana, Mississippi, Missouri,
New York, Ohio, Vermont, Washington and Wisconsin.
The financial assistance is available through the Environmental Quality Incentives Program (EQIP) to
install and maintain the monitoring systems for up to nine years, giving time to measure the impact of
conservation systems on water quality under different conditions.
For more information, visit the Edge-of-Field Monitoring webpage and your local USDA Service Center.
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Arkansas Water Resources Center 2016 Conference
The AWRC Annual Water Conference creates a forum for water resource stakeholders of all kinds to
come together to discuss current issues in Arkansas and regionally.
Program:
This year's program includes speakers from Arkansas, Oklahoma, Texas, Kansas, Iowa, North Carolina,
Alabama, Virginia, Colorado, and Michigan. Hearing from experts from around the country will provide
the opportunity for researchers and State policy-makers to learn about what is working and what isn’t
working to address some of the most pressing water resource issues.
The focus of this year’s conference is “Nutrients, Water Quality and Harmful Algal Blooms”. During the
first day of the conference, you’ll hear topics on nutrient sources and transport, TMDLs and nutrient
criteria development, and the complex nature of water quality management and how we can overcome
challenges.
The second day of the conference will focus on Harmful Algal Blooms (HABs) and cyanotoxins. We're
excited to have Hans Paerl of
the University of North
Caroline at Chapel Hill, and
Alan Wilson of Auburn
University deliver keynote
presentations about the
growing occurrence and
increasing threats of HABs in
freshwater systems (pictured
below, left to right,
respectively). You’ll also hear
talks on some of the best

ways to monitor for HABs and cyanotoxins, how lake managers have learned to respond to blooms, and
cyanotoxin regulations and the risks to public health.
All of these topics are becoming increasingly important to source water protection, drinking water
systems, and recreational management of surface waters.
Registration:
Registration is now open, and will end Monday, July 18, 2016. The cost of registration is $75 for students
or presenters, and $125 for all others. Registration includes breakfast and lunch both days plus a
complementary conference t-shirt (we're known for our shirts!). Click here to register.
Sponsors and Exhibitors:
We're always looking for great organizations and companies to sponsor the annual water conference. If
you're interested in tabling or if you just want to advertise your organization through sponsorship,
contact erins@uark.edu.
We have opportunities for different levels of sponsorship - $300 will get you a 6-foot table + 1
registration, $600 will get you 2 6-foot tables + 2 registrations, and $1,000 will get you Gold sponsor
status + 2 tables + 2 registrations. We'll advertise your organization in the program, in our newsletters,
and on our website. Thank you for all who have participated in the past and plan to this year!
Conference Location:
The location for the conference is the Fayetteville Town Center in Fayetteville, Arkansas. This venue is at
the historic downtown square in Fayetteville, surrounded by the beauty of the Ozark Mountains.
The Town Center is at 15 West Mountain in Fayetteville, 72701. For more information about the
Fayetteville Town Center, visit their website at: www.twncenter.com.
Accommodations:
If you’re coming from out of town, you can reserve a room at the Chancellor Hotel, just one block away
from the Town Center. Use the reservation code “AWRC” to receive the $89/night government rate. To
book under this reservation code, you must book your room by June 25, 2016. Visit the Chancellor Hotel
website for accommodation and contact information: www.hotelchancellor.com.
Questions?:
If you have any questions, please contact Erin Scott at erins@uark.edu.
Back to top

The Mangrove & Macrobenthos Meeting (MMM4) 2016
MMM is a series of international conferences focused on understanding, conservation, and sustainable
use of mangrove ecosystems worldwide. These meetings were initiated in 2000 to raise awareness
about the plight of mangroves, which remains one of the most threatened ecosystems on Earth. The
MMM conferences are convened by mangrove scientists at 4-6 year intervals in locations around the
world where mangroves form a major component of the coastal landscape.
The Mangrove & Macrobenthos
Meeting (MMM4), will be hosted
in the USA along the Atlantic
Coast of Florida, July 18-22, 2016.
The conference will be held at
Flagler College, in historic
downtown St. Augustine. This
location along the Atlantic Coast
of Florida represents the
transition between temperate
and tropical zones where the
pressures of climate change are
especially visible. As a result of
decreasingly cold winters and sea
level rise, the distribution of mangroves is expanding northward and landward along this part of the
Florida peninsula into coastal wetlands that have historically been dominated by saltmarsh plants. This
location, which currently contains the northernmost Atlantic exemplars of all three mangrove species
found in North America, provides numerous opportunities for conference attendees to witness the
consequences of climate change at this dynamic ecotone, setting the stage for an international
discussion on the causes and consequences of mangrove ecosystem responses to an ever-changing
climate.
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