Farmer Rancher Grant Program
Heron Lake Watershed District Cover Crop Demonstration Project
Final Report
I. PROJECT IDENTIFICATION
 Name: Jan Voit, District Administrator
 Address: PO Box 345
 City, State, Zip Code: Heron Lake, MN 56137
 Phone: 507-793-2462
 Project Title: Heron Lake Watershed District Cover Crop Demonstration Project
 Project Number: FNC 12-894
 Project Duration: March 16, 2012 to April 30, 2014
 Date of Report: September 18, 2013
II. PROJECT BACKGROUND
1. Briefly describe your operation (i.e. how many acres, what crops, types of cropping systems,
type of livestock or dairy production, grazing systems, family operation, etc.)
Cooperators Jerry and Nancy Ackermann farm 1,050 acres in a crop rotation of corn, soybeans,
and alfalfa. Jerry and Nancy have been farming for 35 years and both are extremely active in onthe-farm research and test plots. Nancy Ackermann attended the University of Minnesota (UM)
and has a background in nursery/landscape. She is active in the community, serving on both the
Jackson County Farm Service Agency and Prairie Ecology Bus Center boards.
2. Before receiving this grant, did you carry out any sustainable practices? If so, briefly describe
what they were and how long you had been practicing them.
For the past nine years, the landowners have incorporated 350 acres of no-till soybeans and 350
acres of strip-till corn in the crop rotation. The alfalfa crop is a cash crop and is used in nutrient
management for alfalfa-corn rotations.
In 2010, the Ackermann’s partnered with the UM on a test plot and hosted a field day focused on
planting corn after an alfalfa crop to increase nitrogen amounts. They also partnered with the UM
during the 2011 growing season on another test plot. This plot examined yield rates of alfalfa
using different seeding mechanisms.
The Ackermann’s have pioneered conservation tillage methods such as strip till and no-till in
southwest Minnesota. They remain on the cutting edge of new agricultural practices that allow
conservation and profitability to progress hand-in-hand. The Ackermann’s were awarded an
Innovative Nutrient Management Grant to improve water quality through the Minnesota Nutrient
Efficiency Grant Program in the fall of 2010.
III. PROJECT DESCRIPTION
The Heron Lake watershed encompasses approximately 472 square miles and is located in

portions of Nobles, Jackson, Murray, and Cottonwood Counties in southwestern Minnesota.
Heron Lake and its watershed face many of the same problems seen in other rural, agricultural
areas in Minnesota. Point and nonpoint source pollution, intensive tillage, non-compliant septic
systems, feedlots, and urban stormwater runoff are all problems that must be addressed in order
to reduce phosphorus loading in North Heron Lake and South Heron Lake. Problems associated
with these lakes include severe algae blooms, loss of rooted aquatic vegetation, loss of migratory
waterfowl, rough fish impacts, reduced water clarity, and flooding.
The Heron Lake Watershed District (HLWD) continually looks for avenues to provide
educational opportunities that could lead to landowners and operators incorporating new
techniques in their farming operations. Independent surveys conducted by HLWD and the UM
have found environmental issues and new environmental technologies to be of high value to
watershed residents. In addition, landowners rarely can independently afford to implement new
conservation practices. This problem permeates the entire watershed and affects any HLWD
resident who is interested in improving and protecting the environment and wildlife habitat
through responsible farming practices.
Cover crops are a means that could be implemented to provide erosion control in the watershed.
They can also be used on a continuous basis throughout the growing season to provide crop
nutrients and pest control.
Through the project, Jerry and Nancy Ackerman, local landowners and operators, established a
cover crop demonstration site as a means to distribute new conservation technology to other
agriculture producers and the community. Cover crops have been shown to be effective in
reducing sediment and nutrient runoff by providing vegetative cover during erosion-prone time
between fall harvest and spring planting. Studies have also shown an economic advantage for the
landowner by scavenging up to 45 pounds of nitrogen that has leached below the accessible root
depth of corn and soybeans and increasing organic matter.
The cover crop demonstration site was located directly adjacent to Jackson County Judicial Ditch
3 located in Section 33 of West Heron Lake Township in Jackson County. The cover crop project
was implemented to address water quality problems in an effort to increase nutrient uptake,
reduce erosion, and minimize nutrient leaching. Cover crops have the potential to directly benefit
the community and watershed by slowing water and reducing sediment and nutrient runoff.
This project location drains to South Heron Lake. The West Fork Des Moines River and Heron
Lake Total Maximum Daily Load Report found South Heron Lake to be impaired for
phosphorus. This project was implemented to decrease phosphorus levels by using vegetation to
reduce erosion and nutrient runoff. Vegetation has been shown to reduce sediment, nutrients, and
pesticide movement in surface water. As vegetation absorbs the energy of raindrops it reduces
surface sealing and runoff, impedes erosion by decreasing surface velocity, physically restrains
soil movement, improves the aggregation and porosity of the soil, and increases biological
activity in the soil.
The root systems of the cover crop break up compaction to allow for better water infiltration and
are used to draw nitrogen from deep below the surface back to the root zone for the next year’s
crop. The seed mix was chosen to provide the opportunity to scavenge nitrogen to increase soil
fertility, add additional organic matter to improve soil composition, infiltration, and protection
and reduce weed competition. All of these are ways to naturally improve the overall yield of the

following year’s crop while reducing nitrogen application costs.
GOALS
Goal 1: To establish 37 acres of cereal rye, purple top turnips, and tillage radish cover crop to
reduce erosion, increase water infiltration to prevent runoff, bring leached nitrogen back to the
root zone for the next year’s crop, increase organic matter, and provide wildlife habitat cover.
Objective 1a: Within the grant period, a cover crop will be incorporated into the crop
rotation, seeded in the fall of 2012, and destroyed in the spring of 2013 before the 2013 crop
is planted.
Goal 2: To provide farmers and service providers with information about innovative cover crop
practices to benefit water quality and nutrient management
Objective 2a: A field day would be hosted in the fall of 2012, following harvest, and would
be open to the public.
Objective 2b: The Cover Crop Demonstration Project will be featured in one HLWD
newsletter that will be distributed to 3,400 residents, conservationists, and legislators.
Objective 2c: A press release will be distributed to local media outlets highlighting project
progress and the upcoming field day before the Cover Crop Demonstration Field Day.
PROCESS
Describe the steps involved in conducting the project and the logic behind the choices you
made. Please be specific so that other farmers and ranchers can consider what would apply
to their operations and gain from your experience.
Jerry and Nancy Ackermann contacted HLWD staff regarding the possibility of working together
on a cover crop demonstration project. HLWD staff, in cooperation with Extended Ag Services,
Inc. and the Ackermanns, drafted and submitted a grant application. Funding was awarded
through the Farmer Rancher Grant program administered by North Central Sustainable
Agriculture Research and Education (NCR-SARE).
The Cover Crop Demonstration Plot was located 5.5 miles west of Lakefield, Minnesota. The
farm is a 1,050 acre crop rotation of corn, soybeans, and alfalfa. For the past nine years, the
landowners have incorporated 350 acres of no-till soybeans and 350 acres of strip-till corn in the
crop rotation. The alfalfa crop is a cash crop and is used in nutrient management for alfalfa-corn
rotations.
Through the Cover Crop Demonstration Project, Extended Ag Services, Inc. worked with Jerry
and Nancy Ackermann to establish a cover crop of forage rape, tillage radish, and purple top
turnip that would be aerially seeded into a standing soybean crop in the fall of 2011. An adjacent
control field of similar soil type, elevation, and slope was seeded to soybeans. The
demonstration plot and control field were each approximately 40 acres.
Tillage transects, infiltration measurements, plant tissue tests, and soil samples were taken at the
cover crop field in the spring of 2012 and the same measurements will be taken in the spring of
2013 to gauge cover crop success.
Tillage transects were completed by Andy Nesseth on May 23, 2012. Residue levels were 64
percent. To measure the percent residue a fifty-foot transect line with markers every six inches
was placed at a forty-five degree angle across the field following planting. Each marker that fell

on top of the previous year’s crop was counted. This was performed at six random locations for
each plot and averaged to get the percent residue cover for the two separate fields. See Appendix
1 for tillage transect results.
A 4.4 acre geo-referenced grid sampling was conducted on May 23, 2012. All cores were taken
at a depth of 0-6” and 6-24”. The core samples were analyzed for organic matter, phosphorus,
potassium, zinc, pH, buffer index, and nitrate. Cores taken at 6-24” were only analyzed for
nitrate. All soil tests were mapped and surfaced using inverse distance weighting algorithm. See
Appendix 2 for soil sampling results.
In the summer of 2013, the farm was grid sampled following University of Minnesota guidelines.
A sampling location was generated every 4.4 acres with over 10 cores pulled in a 30-ft radius at
each location. The results were analyzed at Minnesota Valley Testing Laboratories, in New Ulm.
Those results showed a typical range of soil pHs characteristic of the calcareous soils of the
region – ranging from 5.7 – 7.6. The spatial distribution of soil pH was relatively consistent with
the sampling from the previous year. Organic matter measurements were also consistent with
previous samples – any changes in measured percent Organic Matter is only due to inherent
sampling variability. The measured soil test phosphorus was similar to previous sampling as well
and spatial distribution was very similar. Soil test potassium exhibited the greatest difference in
year over year analysis. A few of the sampling locations on the east-northeast side of the farm
showed dramatic differences in soil test potassium, despite the locations being extremely close to
each other in the subsequent sampling. There is no consistent trend in the differences, some are
lower and some are higher.
Due to an excessively wet spring-early summer in 2013, the timing of the sampling was about 30
days later. As such differences in measure nitrate should be evaluated with caution. Soil
measured nitrogen is highly weather dependent and will change spatially and temporally year to
year. The later sampling timing in 2013 likely contributed more to the changes (increases) in
measured soil nitrate more than the actual cover crop. As the growing season progresses, soil
bacteria convert nitrogen to nitrate. This process increases as soils warm, provided there is
sufficient aeration and moisture. There was a similar measured gradient on the each side of the
farm, despite actual measured nitrogen being higher in 2013 versus 2012.
Infiltration measurements were taken on May 23, 2012. This was done to establish water
absorption rates before and after the cover crop was seeded. Infiltration rates were not
significantly different. To see the infiltration rates refer to Table 1.
To conduct infiltration measurements, a tube was driven halfway into the ground. The other half
was filled with water. The amount of water that disappeared over a set period of time was
measured and recorded by HLWD staff. This was repeated several times in the cover crop and
control field to analyze each soil type before and after the cover crop was seeded. See Appendix
3 for infiltration test results.

Table 1. 2012 Infiltration measurements taken before and after cover crop treatment.
Infiltration Rates (inches/hr)
Treatment Control
Pre-Seeding
0.9
0.87
Post1.1
1.05
Harvest
Spring 2012
n/a
n/a
Figure 1. 2013 Infiltration and residue sampling results

Figure 1 compares residue and infiltration measurements between the control and the area
planted to cover crops. Corn acres that had a cover crop had an 84 percent higher infiltration rate
compared to acres without a cover crop. Soybean acres with cover crop had a 40 percent higher
infiltration than those acres with no cover crop. Residue measurement taken after planting was
18 percent higher on corn acres with cover crop and 20 percent higher on soybean acres with
cover crop. Based on the significant increase in infiltration rates and surface cover residue where
cover crops were established, it is easy to illustrate the water quality benefits of establishing
cover crops.
Plant tissue samples were taken by Extended Ag Services, Inc. on June 6, 2012 and sent to
Minnesota Valley Testing Laboratories for analysis. Results indicated that the nutrients for
Nitrogen and Phosphorus were in the sufficiency range. Potassium was slightly below the
sufficiency range according to UM standards. See plant tissue test results in Appendix 4.

Bids for the aerial seeding were obtained. Teryjon Aviation, Inc. of St. Peter, Minnesota was
contracted to seed the cover crops. Total cost for aerial seeding was $1,008.00. Seed was
purchased from LaCrosse Forage & Turf Seed, LLC in Sioux Falls, South Dakota for $1,411.92.
The cover crop was seeded on August 26, 2012.
In the spring of 2012, roundup will be used to destroy the cover crop before the corn crop is
planted. It is assumed that this herbicide treatment will not be needed due to lack of germination
in the cover crop. If the seed should germinate during the spring of 2012, it will be destroyed by
the farmer during his first roundup application following planting.
PEOPLE
List farmers, ranchers, or business people who assisted with the project and explain how they
were involved. List any personnel from a public agency, such as the Extension Service,
Natural Resources Conservation Services or Soil and Water Conservation Districts who
assisted with this project. List people from non-profit organizations who helped you.
Andy Nesseth, Extended Ag Services, Inc. worked with Jerry and Nancy Ackermann to establish
the cover crop demonstration plot. He was responsible for tillage transects, infiltration
measurements, plant tissue tests, and soil samples in the plot. He also spoke at the field day and
gave a summary of the efforts undertaken.
Jan Voit, HLWD Administrator was responsible for drafting the newsletter and press release,
field day organization, grant administration, and reporting.
Ross Behrends, HLWD Watershed Technician provided assistance to the Ackermann’s in
establishing the plot, helped with cover crop seeding, field day organization, and documentation.
Jill Sackett, Local Extension Educator, Conservation Agronomist for the UM Extension – Rural
Advantage spoke about the importance of cover crops at the field day.
RESULTS
What results did you achieve and how were they measured? For production projects, include
yields, field analysis, and related data. How do these compare with conventional systems
used previously? For education projects, include outcomes achieved and how you measured
them through surveys, attendance, or other methods. Were these results what you expected?
If not, why not? What would you do differently next time?
The overall success of this project was evaluated by the establishment of a cover crop, amount of
nutrients saved, reduction in sediment transport, and an increased awareness throughout the
HLWD on the effectiveness of cover crops.
As a result of an extreme dry period, there was little emergence of the cover crop during the fall
of 2012. The lack of precipitation along with above average temperatures left poor conditions for
germination.
Despite low fall emergence of the seeded cover crop, there was a significant amount of coverage
from the cereal rye grass in the spring of 2013. Although there wasn’t a statistical difference in
nitrogen scavenging and yields, the water quality benefits were quantified by a 62 percent
average increase in infiltration rates and 19 percent higher residues.

Securing an aerial seeding contractor proved to be difficult. To help with the price, the
Ackermanns were able to get a few of their neighbors to try out their own test acres which
lowered to overall cost of the project. If future funding opportunities become available it is our
goal to have the area seeded by August 15 to capitalize on moisture and the number of days
before the first frost.
DISCUSSION
What did you learn from this grant? How has this affected your farm or ranch operation?
Did you overcome your identified barrier, and if so, how? What are the advantages and
disadvantages of implementing a project such as yours? If asked for more information or a
recommendation concerning what you examined in this project, what would you tell other
farmers or ranchers?
Despite the dry conditions, there was excellent cover crop emergence before termination in the
spring of 2013. The importance of using a winter crop to benefit from spring emergence is well
documented by this project. Beyond a successful spring germination, having 37 participants at
the field day was deemed successful. Following the field day, there has been a considerable
interest in cover crops from other residents in and around the HLWD. Four watershed residents
requested assistance in developing a cover crop project in 2013.
The HLWD submitted an application and was awarded funding through the National Wildlife
Federation (NWF) Roadmap for Increased Cover Crop Adoption. Through this grant endeavor,
the HLWD will be providing first-hand information about the effectiveness of cover crops,
agronomic and water quality benefits, and technology and equipment availability in southern
Minnesota by focusing on the experiences of local experts and watershed landowners. This
project will work with Jerry and Nancy Ackermann and Jerry and Terry Perkins, HLWD
landowners and operators, to promote their involvement with cover crops as a means to
distribute conservation technology to other agriculture producers and the community. The
ultimate goal is to engage farmers that will implement cover crops for water quality improvement
as well as their own farm’s sustainability.
The HLWD also applied and received funding through the Environmental Protection Agency 319
grant program for the Heron Lake Third Crop Phosphorus Reduction Effort. Through this
project, the HLWD proposes to provide incentives to establish 200 acres of cover crops on an
annual basis during the three-year grant period. This will be done by aerially seeding a third crop,
or cover crop, of cereal rye, purple top turnip, and tillage radish. Cover crops reduce erosion,
decrease soil compaction, increase water infiltration to prevent runoff, bring leached nitrogen
back to the root zone for the following year’s crop, increase organic matter, and provide habitat
cover. The HLWD also proposes to conduct civic engagement through the development of a
steering committee. Processes taught at the Southwest Civic Engagement Cohort will be
employed with the committee to brainstorm about the needs, wants, and perceptions of watershed
landowners as they relate to water quality improvement, focusing on cover crops. They will also
be asked to assist in identifying barriers to making changes and develop strategies for behavior
change.

IV. PROJECT IMPACTS
Evaluate the economic, environmental and social impacts of this sustainable practice by
completing the Benefits and Impacts form. Also, if possible, provide hard economic data.
See Benefits and Impact of Your Farmer Rancher Grant Project in Appendix 5.
V. OUTREACH
What methods did you use for telling others about: 1. Your project, 2. Project events or activities,
3. Project results? How and to whom did you communicate this information? Be sure to include
details on how many people attended field days or demonstrations, and how information was
further disseminated by media covering any events. What plans do you have for further
communicating your results? Include press releases, news clippings, flyers, brochures, or
publications developed during this project. Also include photos which might be helpful in telling
your story to others. (Mail items separately if you cannot send them electronically.)
A field day was planned for November 7, 2012, following harvest. Advertising was done through
the HLWD newsletter, press releases to local media, and the HLWD website. The HLWD
newsletter provided information about the Cover Crop Demonstration Pilot project and the field
day. The newsletter and press release can be found in Appendix 6.
At the field day, Jill Sackett, UM Extension Rural Advantage, spoke about the importance of
cover crops. Jerry Ackermann and Andy Nesseth, Extended Ag Services, Inc. provided a project
overview. Attendees had the opportunity to walk through the fields and see the vegetation that
grew. Refreshments were provided. There were 37 people in attendance.
Following the field day, the speakers’ handouts and photos from the event were uploaded to the
HLWD website. Handouts are included in Appendix 7. Mike Jordan, Lakefield Standard, was
present at the field day. He took photos and wrote an article that was published on November 14,
2012. The article can be found in Appendix 8.
VI. PROGRAM EVALUATION
This was the nineteenth year the North Central Region SARE Program sponsored a farmer
rancher grant program. As a participant, do you have any recommendations to the regional
Administrative Council about this program? Is there anything you would like to see changed?
Please fill out the Evaluation form.
See Farmer/Rancher Grant Evaluation in Appendix 9.
VII. BUDGET SUMMARY
Complete the final budget form and return it with your report. You will only be reimbursed for
expenses incurred and items purchased for conducting your project. If you made significant
changes (more than 10% of your grant total) to final expenses listed by budget category, please
include an explanation for the changes. Call Joan Benjamin with questions at: 573-681-5545.

Submit your final report to:
E-mail: BenjaminJ@lincolnu.edu or mail to:
Joan Benjamin
NCR-SARE Associate Regional Coordinator
Lincoln University
South Campus Bldg
900 Leslie Blvd, Room 101
Jefferson City, MO 65101
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