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On behalf of the Minnesota Department of Agriculture (MDA), it is my great pleasure to
introduce the 2023 edition of the annual Greenbook. As Commissioner of Agriculture,
I’m proud to highlight the important work of the Sustainable Agriculture Demonstration
Grant Program, a component of the MDA’s Agricultural Growth, Research, and -
Innovation (AGRI) Program. The projects presented here are great examples of the
innovative ideas Minnesota farmers and researchers are studying to make farming in our
state more productive and sustainable.

This year’s grant recipients were awarded a total of $196,962.78 for forward-thinking
initiatives that promote sustainability in agriculture. In the pages ahead, you'll read

more about these projects that are exploring an ex citing and wide array of topics,

from a comparison of no-till soil management methods to the viability of growing new
specialty crops in Minnesota. The Sustainable Agriculture Demonstration Grant Program
is dedicated to improving and shaping the future of ag; many previous grant projects
have focused on practices that have become widely adopted, such as integrated pest
management and cover cropping. | look forward to seeing how the practices being
researched by 2023 grant recipients will be adopted in a similar way.

In Greenbook 2023, you'll learn about the successes and challenges an enthusiastic
group of grantees have encountered while finding ways to increase energy and labor
efficiency, reduce purchased inputs, and improve both the environment and farmers’
profitability. In addition to descriptions of new projects, the Greenbook will present final
reports on eight projects, as well as brief updates on the progress of ongoing projects
from 2021-2022. To learn more about them, please don’t hesitate to get in touch with
the grantee. You'll find contact information listed at the beginning of each project
summary.

If there’s a sustainable farming idea you'd like to try, please keep this grant opportunity
in mind. To apply, please submit all application materials via the AGRI Sustainable
Agriculture Demonstration Grant webpage at: www.mda.state.mn.us/sustagdemogrant.

Tl Rtome

Thom Petersen, Commissioner
Minnesota Department of Agriculture
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Agricultural Growth, Research,

and Innovation (AGRI) Program

MISSION STATEMENT

The Minnesota Department of Agriculture’s (MDA) mission is to enhance all Minnesotans’ quality of life by equitably ensuring
the integrity of our food supply, the health of our environment, and the strength of our agricultural economy.

Our Sustainable Agriculture Demonstration Grants support innovative on-farm research and demonstrations. They fund
projects that explore sustainable agriculture practices and systems that are likely to make farming more profitable, resource
efficient, and personally satisfying.

In the Greenbook, we share the recommendations, observations, and experiences collected by grantees so that the public
can use this growing collection of information to improve their decision-making on their own farms. We welcome growers
with research questions to apply for our grants so that we can address the emergent and ongoing challenges facing local
agriculture.

ABOUT AGRI

The Minnesota Legislature created the Agricultural Growth, Research, and Innovation (AGRI) Program in 2013 to advance the
state’s agricultural and renewable energy industries.

The AGRI Program awards grants and other types of financial assistance to create agricultural jobs and profitable businesses. w
Farmers, agricultural businesses, schools, researchers, and county fairs can apply to several different AGRI grant programs. w

AGRI grants focus on areas of greatest opportunity and potential economic impact. These investments have resulted in
increased production, employment, market expansion, and improved production and processing efficiencies since the
program launched in 2013.
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Sustainable Agriculture

Grant Program

PROGRAM PURPOSE

The Grant Program is designed to demonstrate and publicize the energy efficiency, environmental benefit,
and profitability of sustainable agriculture techniques or systems from production through marketing. Grants
fund research or demonstrations on Minnesota farms. Funding is from the Agricultural Growth, Research, and
Innovation (AGRI) Program.

PROGRAM DESCRIPTION

Grants last for two or three years with a focus on on-farm research or demonstration projects. Grantees may
receive a maximum of $50,000, with a dollar-for-dollar match required on the amount over $25,000. These
projects by Minnesota farmers, educational institutions, individuals at educational institutions, or nonprofit
organizations demonstrate farming methods or systems that increase energy efficiency or production, reduce
adverse effects on the environment, and show economic benefits for a farm by reducing costs or improving
marketing opportunities. A Technical Review Panel evaluates the applications on a competitive basis and makes
recommendations to the Commissioner of Agriculture for approval. The Technical Review Panel includes soil
scientists, agronomists, postsecondary educators, agriculture marketing specialists, sustainable and organic
farmers, and other agricultural experts.

GRANT SUMMARIES

The following project summaries are descriptions of project objectives, methods, project activities, and results.
To find out more details about these projects, contact the principal investigators directly through the listed
telephone numbers and email addresses.




Sustainable Agriculture

Grant Program

SUMMARY OF GRANT FUNDING (1989-2023)

Number of Grants Total “
Year Funded Funding Average Grant Size Ranges 1

1989 $280,000 $16,500 $3,000-25,000

1990 14 $189,000 $13,500 $4,000-25,000

1991 4 $46,000 $11,500 $4,000-23,000

1992 16 $177,000 $11,000 $2,000-25,000

1993 13 $85,000 $6,000 $2,000-11,000

1994 14 $60,825 $4,000 $2,000-10,000 |
1995 19 $205,600 $11,000 $2,000-25,000

1996 16 $205,500 $12,900 $4,000-25,000 |
1997 20 $221,591 $11,700 $1,000-25,000 f
1998 19 $210,000 $11,100 $1,000-24,560 |
1999 23 $234,500 $10,200 $3,000-21,000 |
2000 17 $150,000 $8,800 $4,600-15,000 |
2001 16 $190,000 $11,875 $5,000-25,000

2002 18 $200,000 $11,000 $4,300-20,000

2005 10 $70,000 $7,000 $2,000-11,600

2006 8 $70,000 $8,750 $4,600-12,000 |
2007 9 $70,000 $7,777 $2,700-12,000 |
2008 10 $148,400 $14,800 $4,500-25,000 |
2009 7 $103,000 $14,700 $5,000-20,000 |
2010 1 $77,000 $7,000 $3,600-10,000

2013 6 $66,000 $11,000 $5,300-20,300

2014 13 $205,000 $15,770 $7,800-25,000

2015 13 $236,000 $18,200 $6,700-25,000

2016 11 $177,030 $16,004 $9,765-24,980

2017 7 $103,682 $14,812 $5,397-25,000

2018 11 $223,099 $20,282 $12,167 - 25,000

2019 9 $239,772 $26,641 $11,952-50,000

2020 8 $160,145 $20,018 $11,158- 25,137 /
2021 9 $256,891 $28,543 $9,644-46,937

2022 8 $241,757 $30,220 $7,314-38,629 . Wl

2023 8 $196,963 $21,885 $13,413-50,000

FI::Ia:d $5,099,755 $13,756 $1,000-50,000






New Sustainable Agriculture

Demonstration Grant Program

The following new demonstration grant project introductions describe the summaries and objectives for the projects in the
first year of the grant.

ALTERNATIVE MARKETS AND SPECIALTY CROPS

Explore Methods to Benefit Cost and Production of Indigenous-Raised Meat Entering Local Halal Markets. Anishinaabe
Agriculture Institute, Winona LaDuke

Viability of Peat-Free Soil Mixes for Potted Native Plant Production, Blazing Star Gardens, LLC, Dustin Demmer
Exploring the Value and Utility of Coppiced Hazel Wood in the Upper Midwest, Nine Hazels Farm, Paul Mairet

Growing Organic Wild Simulated Ginseng and Ginseng Seed Utilizing Sustainable Agroforestry Practices, North Circle Seeds,
Zachary Paige

Establishment and Long-Term Health of Mixed Sainfoin and Meadow Fescue Stands in Non-Calcareous Soil, Fundamental
Feed, LLC, Don Prohaska

SOIL FERTILITY

Comparison of No-Till Management Methods to Improve Poor Pasture, Bashcap Bend Farm, Holly Pearson DeVries
Composting the Past for the Future, Garden Magic, Melissa Borer

Applying Bionutrient Food Association Soil Health Principles to a Twin Cities Area Farm, Taylor Ventures, Oredola Taylor
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New Sustainable Agriculture

Demonstration Grant Program

Explore Methods to Benefit Cost and Production of
Indigenous-Raised Meat Entering Local Halal Markets

Principal Investigator

Grantee: Winona LaDuke

Organization/Farm: Anishinaabe Agriculture Institute
Email: winona@anishinaabeagriculture.com

County: Wadena

Project Duration
2023-2026, 3 years

Award Amount
$50.000

PROJECT SUMMARY

The purpose of our project is to explore affordable pathways for goat and sheep meat to enter the halal market while
employing the resourcefulness of Indigenous post-petroleum agriculture and exploring climate smart approaches to feeding
animals and people. The importance of our project lies in filling a demand for culturally relevant food, with a local supply,
raised by Native farmers. At present, the average goat consuming household is purchasing frozen goat meat shipped from
New Zealand and Australia. We want to see the market localized and the regional access to foods secured. We want this food
to be accessible to the general public yet still profitable for our farming and ranching operations.

There is also potential for goats in grazing opportunities available through the Minnesota agencies seeking to develop options
for noxious weed management. By starting to employ this type of land management into our farm systems, we will gain
experience that will prepare us for future income-generating opportunities. Lastly, we hope the successes of our project,
demonstrating sustainable methods, will inspire neighboring farmers who have expressed difficulty in finding a way around
the use of industrial agriculture practices. We are excited about the potential of regenerative agriculture to restore land that
has been cleared of its biodiversity, and to build a resilient land base for rural and urban communities.

PRIMARY OBJECTIVES

1. Focus on exploring marketing options to make goat meat affordable and accessible to the Muslim community
in Minnesota.

2. Focus on integrating hay, grain, fiber, and high-density grazing from operations at our other farm sites into animal diets,
both to supplement the nutrition of our goats and also to further reduce fossil-fuel emissions and costs.
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New Sustainable Agriculture

Demonstration Grant Program

No-Till Management Methods to Improve
Poor Pasture

Principal Investigator

Grantee: Holly Pearson DeVries
Organization/Farm: Bashcap Bend Farm LLC
Email: bashcapbend(@gmail.com

County: Isanti

Project Duration
2023-2025, 2 years

Award Amount
$13,413.81

PROJECT SUMMARY

The purpose of this project is to compare three no-till management methods for improving soil health and pasture quality
side-by-side to see what is the most efficient way to see forage improvement. The information from this project will help
other farms and conservation professionals make better decisions about which no-till methods could work to improve and
restore their land. We are passionate about putting carbon in the ground. This project aims to improve soil and forage quality,
allowing for more successful grazing which also improves farm profitability.

PRIMARY OBJECTIVES

1. Improve farm profitability by demonstrating low-input methods of pasture improvement.

2. Increase forage quality and carrying capacity of our pastures.
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New Sustainable Agriculture

Demonstration Grant Program

Viability of Peat-Free Soll Mixes for Potted
Native Plant Production

Principal Investigator

Grantee: Dustin Demmer
Organization/Farm: Blazing Star Gardens LLC
Email: dustin@blazingstargardens.com
County: Steele

Project Duration
2023-2025, 2 years

Award Amount
$18,039.20

PROJECT SUMMARY

The purpose of this project is to research alternatives to peat-based soil mixes for potted native plant production.
Greenhouses most commonly use sphagnum peat-based soil mixes for growing perennials and annuals in pots and other
containers.

There is a growing movement to move away from peat-based soil mixes in horticulture because of adverse environmental
impacts. The peat bogs where peat moss is harvested have been identified as an important store of atmospheric carbon,

and the draining, harvesting, and production of peat-based soil mixes is contributing to the release of this stored carbon — a
major greenhouse gas — back into the atmosphere. There are also concerns about habitat destruction and the sustainability
of peat bog harvesting since it regrows very slowly. Customers are becoming more aware of these issues and have voiced
their concerns to us. It is important that we research peat-free soil alternatives to not only reduce our adverse environmental
impacts but to also listen to what customers want.

We hope our project can help other plant growers in Minnesota by researching and documenting different peat-free soil
mixes and how well plants grow in them. By researching peat-free soil mixes in the production of native perennial plants, we
will try to get ahead of the curve and provide customers with quality plants grown in a more sustainable growing medium.

PRIMARY OBJECTIVES

1. Create two peat-free soil mixes for testing by mixing peat alternatives with other common soil mix components such as
perlite, bark, and fertilizer.

2. Test the efficacy of the two new soil mixes in 3 inch pots and plug trays against the standard peat-based potting mix.
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New Sustainable Agriculture

Demonstration Grant Program

Establishment and Long-Term Health of Mixed Sainfoin and
Meadow Fescue Stands in Non-Calcareous Soil

Principal Investigator

Grantee: Don Prohaska
Organization/Farm: Fundamental Feed LLC
Email: donprohaskahealer@gmail.com
County: Dodge

Project Duration
2023-2026, 3 years

Award Amount
$24,718.00

PROJECT SUMMARY

Sainfoin, known colloquially as holy hay, is a legume that was well known for its advantageous qualities and widely grown
and used for horses preceding the industrialization of agriculture. However, the transition period of the Third Agricultural
Revolution (The Green Revolution) during the 1950s and 1960s saw the popularity of high-yield crop varieties, chemical
fertilizers and herbicides, and the mechanization of farming become the norm. Because sainfoin did not have the same
potential yield of other crops and did not grow well in a chemically altered environment, it fell out of favor. Now, with the
advent of the AAC Glenview seed and some similar varieties, it is seeing a renaissance with farmers and consumers as they
realize the innumerable benefits of sainfoin respective to its competitors.

Sainfoin is also a beneficial crop for small farms that lack the resources to compete with large-scale operations. It does not
require nitrogen fertilizers due to its nitrogen-fixing capabilities, and the AAC Glenview seed has higher regrowth potential.
A clear method for successful stand establishment is needed to help bring that information to farmers and consumers alike.
Sainfoin has many great qualities that make it a top choice for health and nutrition as well as a sustainable crop of the present
and future.

PRIMARY OBJECTIVES

1. Demonstrate the viability of sainfoin as a forage crop in Minnesota.
2. Develop recommendations for seeding and fertilization rates for new sainfoin plantings.

3. Determine baseline soil health measurements for future plot development and testing.

2023 Greenbook « MDA Sustainable Agriculture Program 17




New Sustainable Agriculture

Demonstration Grant Program

Composting the Past for the Future

Principal Investigator

Grantee: Melissa Borer
Organization/Farm: Garden Magic
Email: Melissa.Borer@gmail.com
County: St. Louis

Project Duration
2023-2025, 2 years

Award Amount
$23,457.00

PROJECT SUMMARY

The purpose of this project is to develop multiple compost products from Garden Magic’s existing composted material. We
currently produce Grade B compost, which is considered “fill” compost. We will further develop this enterprise to create
Grade A compost, and a compost tea for people to use as foliage spray. Grade A compost is compost that has been finely
sifted and is a generally more standardized nutrient level and overall cleaner/sought after product.

The Grade A compost will benefit our existing customers that are looking for a cleaner, finer product, as well as the
orchardists that we support with a foliage spray. Our work doesn’t just support farm businesses. This project also supports
other businesses by relieving them of their waste, which can be a huge expense for them.

PRIMARY OBJECTIVES

1. Increase the amount of compost we can produce and prevent organic material from entering the waste stream.

2. Develop Grade A sifted soil that can be used for potting soil and/or garden top dressing, as well as a compost tea and
foliage spray for orchardists and local garden keepers.

3. Demonstrate on-farm composting and compost tea production that can be used by other small farms.
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New Sustainable Agriculture

Demonstration Grant Program

Exploring the Value and Utility of Coppiced Hazel Wood
in the Upper Midwest

Principal Investigator

Grantee: Paul Mairet
Organization/Farm: Nine Hazels Farm
Email: ninehazelsfarm@gmail.com
County: Wabasha

Project Duration
2023-2026, 3 years

Award Amount
$17,913.65

PROJECT SUMMARY

This project will provide information to help growers determine whether using/selling their coppiced hazel wood and/or craft
products is of greater value than other options such as renting a forestry mulcher for their coppicing needs, giving them

a functional crafting guide should they decide to explore options further. As we work to develop a sustainable production
system for hybrid hazels, investigating the potential of value-added products derived from already present renewable
resources and maintenance activities benefits all farms involved with or considering hybrid hazels.

The practice of cyclical coppicing and crafting appears uncommon in the U.S. currently, but its potential role in sustainable
agriculture is tremendous. We will determine which traditional crafts are suited to hybrid hazels and also investigate

novel uses. As interest in coppice craft and hybrid hazels grows in the U.S., this project will make an increasingly valuable
contribution to sustainable agriculture.

PRIMARY OBJECTIVES

1. Coppice (cut to the ground) hazel plants and detemine the size and number of usable rods per plant.
2. Produce at least five different craft prototypes and test markets for various products.

3. Develop a guide to crafting with coppiced hazel wood to distribute to the public.
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New Sustainable Agriculture

Demonstration Grant Program

Growing Organic Wild Simulated Ginseng and Ginseng
Seed Utilizing Sustainable Agroforestry Practices

Principal Investigator

Grantee: Zachary Paige

Organization/Farm: North Circle Seeds

Email: zacharypaige@gmail.com

County: Otter Tail, Becker, and the White Earth Reservation

Project Duration
2023-2026, 3 years

Award Amount
$25,390.32

PROJECT SUMMARY

Wild ginseng (Panax quinquefolius), also known as American ginseng, was once abundant in Minnesota. From 1859 to 1862,
there was a ‘Ginseng Rush’ that exported over 200,000 pounds from Minnesota each year. However, in part due to this mass
over-harvesting, ginseng has currently become a species of “special concern” in the state, meaning it is extremely uncommon
in Minnesota and has unique or highly specific habitat requirements that deserve careful monitoring of its stature. The
purpose of this project is to bring ginseng back to Minnesota utilizing the original sustainable practices used by the Ojibwe,
Dakota, and other Native American tribes in Minnesota territory for hundreds of years.

After establishing a ginseng plot on North Circle Seeds farm, we will further increase ginseng dispersal through seed and root
distribution to Minnesota growers, along with educational resources on regulations on how to market, sell, and plant in our
Minnesota climate. Multiple and compounded benefits of growing ginseng will include:

+ Utilizing land that was not previously utilized for farming.

«  Benefiting from ginseng for family health

+ Increasing the sustainable cultivation of a high-value, sustainably grown crop into a Minnesota landscape.
+ Increasing plant populations through seeding.

«  Educating by writing UMN Extension articles and publications.

PRIMARY OBJECTIVES

1. Train two to four farmers annually in the growing and cultivation of ginseng.
2. Host annual field days throughout the project to demonstrate the cultivation of ginseng on the farm.

3. Present findings at the Indigenous Farming Conference and equip up to 30 attendees with the materials needed to plant
their own ginseng.
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New Sustainable Agriculture

Demonstration Grant Program

Applying Bionutrient Food Association Soil Health

Principles to a Twin Cities Area Farm

Principal Investigator

Grantee: Oredola Taylor
Organization/Farm: Taylor Ventures
Email: taylorventures@zohomail.com
Counties: Washington, Chisago

Project Duration
2023-2025, 2 years

Award Amount
$24,030.80

PROJECT SUMMARY

The Bionutrient Food Association (BFA) is a nonprofit organization established in 2010. Partnered with organizations like
USDA, it is at the forefront of educating growers about how creating healthier soil ecosystems results in healthier plants.
Plants grown using BFA principles give higher-quality food in terms of flavor, aroma, and shelf life with the full spectrum

of micronutrients required to positively impact consumer health. These same micronutrients contained in the plants make
them more pest and disease resistant, resulting in greater yields and lower costs of production. As the plant becomes more
nutritious, it incorporates complex molecules that make it indigestible to organisms like insects, fungus, and bacterial pests.

Bionutrient Food Association principles are environmentally sound. They promote only organic matter and naturally
occurring minerals for soil nutrition and no chemical fertilizers, fungicides, herbicides, etc. The association promotes minimal
soil disturbance and practices that maximize the soil’s water retention capability.

PRIMARY OBJECTIVES

1. Apply Bionutrient Food Association (BFA) practices to demonstrate measurable increases in crop nutrient density,
disease resistance, and increases in yield.

2. Share the BFA principles with other farmers through discussions and demonstrations.
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Sustainable Agriculture Demonstration

Grant Project Updates 2021-2022

The following 2021 and 2022 project updates describe the project design and activities conducted during the first and/or sec-
ond year of the grant project. To find out more details about these projects, contact the principal investigators.

ALTERNATIVE MARKETS
AND SPECIALTY CROPS

Developing The Right Seed Mix
for Solar Grazing in Minnesota
Grantee: Cannon Valley Graziers, Arlo Cristofaro-Hark

Baseline Carbon Market Value of Intermediate Wheatgrass
Grantee: Great River Greening, Brad Gordon

Specialty Crop and Season Extension
Research by Emerging Farmers
Grantee: Prairie Rose Farm, Verna Kragnes

Increasing Harvesting & Processing of Wild Rice
& Other Small Grains for Small-Scale Growers
Grantee: Friends of Finland, Honor Schauland

FRUITS AND VEGETABLES

Tomato phosphorus removal rates with high- or
low-phosphorus transplant solutions and grafting
Grantee: University of Minnesota, Charles Rohwer

Documenting Temperatures on
Fruit Trees in Winter Protection
Grantee: Stone Creek Farm, Daniel Sheild

On Farm Research on Honeyberry Production
Grantee: Walking Plants Orchard, Philip Stowe
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CROPPING SYSTEMS

Farming Practices for Improved Soil Health: An Evaluation
of the Impact of No-Till with Chemical Control of Weeds
vs. Super-Shallow Tillage and No Chemical Control of
Weeds on Soil Health

Grantee: University of Minnesota-Crookston,

Katy Chapman and Lindsay Pease

Evaluating Soil Health and Farm Profitability with
Perennials and Poultry in Corn Production Systems
Grantee: Minnesota State University, Mankato, Mriganka De

No-Till Vs. Conventional-Till for Alfalfa Hay
Establishment and Production for a 3-Year Stand,
Grantee: McCormick Farm, Connor McCormick

Interseeding Clover Into Pumpkins
Grantee: University of Minnesota, Charles Rohwer

SOIL FERTILITY

Understanding the Possibilities of On-Farm Compost
to Reduce or Eliminate Commercial Fertilizer
Grantee: Olsen Custom Farms, Chad Olsen

Crop & Livestock Farmers Building Biodiverse,
Aerobic Composts Using the Johnson-Su Method
Grantee: Land Stewardship Project, Shona Snater
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Sustainable Agriculture Demonstration

Grant Project Updates

|ncreasing Harvesting and Processing of Wild Rice and Other
Small Grains for Small-Scale Growers in Northeastern Minnesota

Principal Investigator

Grantee: Honor Schauland
Organization/Farm: Friends of Finland
Email: honor@friendsoffinland.org
Counties: Cook, Lake, Saint Louis

Project Duration
2021-2024, 3 years

Award Amount
$35,769.00

PROJECT SUMMARY

Traditional wild rice harvesters and processors are getting older, retiring, and/or passing on, taking with them generational
knowledge and skills. Consequently, wild ricers are traveling further afield for processing, leading to a reduced interest in wild
rice harvesting. Harvesting wild rice requires knowledge of wild rice populations, identifying the correct stage for harvesting,
knowing diseases to avoid, and practicing sustainable harvesting techniques. Similarly, processing wild rice requires precision to
dry, parch, and dehull the rice while ending with a quality product. The Finland Food Chain was a project formed in 2018 with
the goal to support the development of a comprehensive local food system for the Finland area and the greater Arrowhead
region of Minnesota. It will cultivate a new generation of sustainable wild ricers and processors through classes, mentoring,
and apprenticeships while exploring dual-economic benefits of off-season small grain processing. In this work, we will facilitate
intergenerational transfer of knowledge, skills, equipment, and cultural appreciation for the economic, physical, and spiritual
sustenance that wild rice provides for future generations.

PROJECT DESCRIPTION

The project is intended to support small-scale diversified farms in northeast Minnesota that aspire to add wild rice and other
small grains to their farm enterprises. Wild rice (manoomin/psin) is a high-value, high-quality grain that also carries immense
cultural value, as it has been considered sacred and central to indigenous cultures (Anishinaabeg and Dakota) in Minnesota and
the Great Lakes region for millennia and an important food source for European settlers and homesteaders for the past two
centuries. Tribal and non-tribal elders are repositories of the skills needed for harvesting & processing, as well as knowledge
related to wild rice ecology and the stewardship practices that are needed to sustainably harvest this important wild crop. The
passing of this generation is ongoing, leading to an increased risk of losing these lessons. We intend to harness them before
they are lost, through mentorship and education modules to be reproduced and shared as a public resource. Other small grains
for human consumption are also in great demand; however, growers are limited by a lack of grain processing capacity for small
producers. Small-grain production was once a part of northeast Minnesota agriculture, and regional food resilience requires

it once again. This project will test and demonstrate the technical and financial feasibility of utilizing our wild rice processing
equipment with other small grains, placing particular emphasis on small-scale growers and grains typically grown in our region.
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Sustainable Agriculture Demonstration

Grant Project Updates

OBJECTIVES

1. Initiate and facilitate a mentor/apprenticeship program. Based
on traditional transfer of wild rice skills and knowledge, a group
of expert mentors will provide firsthand experience as personal
guides for young producers to learn wild rice harvesting and
homestead-scale processing skills. For those who wish to
develop their skill set further, the apprenticeship program will
give aspiring processors a deeper hands-on experience around
the technical skills of processing wild rice as a business.

2. Research and test the feasibility of wild rice processing
equipment to process small grains with support from regional
growers. The dehulling, winnowing, and sorting equipment used
for wild rice is similar to that used for small grains, and because
the seasonality of processing small grains differs from that
of wild rice, there is the potential for one facility to support
multiple small grain crop processors.

3. Develop education modules to further reinforce the transfer
of intergenerational knowledge and skills to ensure continuity
into the future. The diversity of methods and equipment used
by wild rice harvesters and processors, along with personal and
cultural perspectives, will be reflected in learning modules.
Modules will include: a) benefits of wild ricing on individual
and community health and economics, b) the natural history
and ecology of wild rice, ¢) technical skills for harvesting
and processing wild rice, and d) historic and modern ways of
cooking and building meals around wild rice.

2022 RESULTS

In the beginning of 2022, the Manoomin/Wild Rice Project began
increasing publicity and recruitment for the second year of the
mentorship program, and as a result, this objective took front stage
in the project this year. Informational brochures were designed,
online forms were created and shared through posts on Facebook
and the program website (finlandwildrice.com), interviews for
applicants were written, and sign-up sheets became available at all
public community events. Nineteen mentees and seven mentors
participated in the program. Of those mentees, all but three

were under the age of 50, and most reside permanently in the
Arrowhead region of Minnesota. A full weekend of workshops and
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Project participants carving wild rice/manoomin
knocking sticks

Checking wild rice/manoomin for maturity.
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events was held and offered to mentees leading up to the
ricing season, which was attended by 16 adults and five
children. Five processing apprenticeship openings were
then advertised and almost immediately filled by full or
part-time local residents. Each apprenticeship provided
five days of onsite training at the Manoomin/Wild Rice
House, our processing facility. All three of the mentees
from 2021 ended up going out on their own in 2022.

The Finland Wild Rice House processing facility was built
for this project in 2021. As the first year in operation under
the new timber frame awning, with both parchers running
and extra help from the team of apprentices, 2022 saw

a dramatic increase in business and activity. By the end

of the harvest season, our team had parched, dehulled,
and separated over 13,000 pounds of rice, up from only
2,000 pounds in the first year. Throughout the season,
there were five tours given of the processing facility, and
two of those outreach events inadvertently resulted in

some of the bigger insights and successes gained in 2022
Parching wild rice after harvesting. in regards to the small grains objective. One of the tours
was given to 25 farmers attending the Finland Farm Tour,
hosted by the Lake Superior Sustainable Farming Association. Connections were made there that led to another tour, given to
a Sustainable Food Systems undergraduate class from the University of Minnesota (UMN) Duluth campus, where five students
chose the Manoomin/Wild Rice Project and its small grains processing objective as the topic for their semester project. They
worked with the project coordinator to identify a need for input from local farmers, and then conducted interviews and research
to answer questions that would help the project refine its focus for 2023. The findings that were most helpful were those that
identified which grains are specifically most desired by farmers in the area, and which equipment would be needed to make
efficient processing a reality here. There were also several new small grain/food crops presented by a participating farmer, Kaare
Melby, to the processor for testing, including winter wheat, rye, and sunflower seeds. The first two showed enough potential for
efficient processing through the manoomin/wild rice machines that Melby and David Abazs (Round River Farm) started planning
for next year’s crop on a bigger scale.

The educational series started strong in 2022 with a webinar presentation by (then) project coordinator Abby Roweder at the
UMN Horticulture Seminar, titled “Manoomin/Wild Rice in Finland, Minnesota: Building Bridges Between Communities to Save
the Staple Grain.” Many connections and tentative plans had been made the previous year for other internet-based learning
events. However, with the easing of COVID-19 tensions, the changing of project coordinators, and the arrival of warmer
weather, the focus of the program naturally shifted toward more in-person events. The modules presented consisted of:

+  Manoomin/wild rice-related demonstrations held for the public at the Finland Farmers’ Market:How to “Puff”
Manoomin/Wild Rice (led by the 1854 Treaty Authority), How to Make Fried Manoomin/Wild Rice Cakes (led by Dan
Cahill Matthews and new project coordinator Meghan Mitchell), and Ricing 101 and Equipment Basics.
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+  Post-season taste-testing demo showing the difference between cultivated paddy rice and real manoomin/wild rice.
+  Oneinstructional video (created for and distributed to mentees) on how to prepare for ricing season.

»  Two days of classes, workshops, and events held for mentees including: Ricing 101, Scouting Basics, Push Pole
Harvesting, Ricing Responsibly, Push Pole and Knocker Carving, and others.

«  Four informational tours given of the processing facility and its machines.

In December, a strategic planning meeting was held with the project coordinator and four other collaborators to brainstorm
and plan for a more diverse and inclusive educational series in the final year of the project, with a goal to include topics

that create bridges and links to connect community members with already existing learning opportunities, especially those
involving area tribal communities and organizations.

Ricing in canoes.
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Crop & Livestock Farmers Building Biodiverse,
Aerobic Composts Using the Johnson-Su Method

Principal Investigator

Grantee: Olivia Blanchflower

Organization/Farm: Land Stewardship Project
Email: oblanchflower@landstewardshipproject.org
Counties: Scott, Mower, Winona

Project Duration
2021-2023, 3 years

Award Amount
$46,937.22

PROJECT SUMMARY

The Land Stewardship Project (LSP) is working with four farms in Minnesota over two and a half years to build biodiverse
composts through the Johnson-Su method using materials readily available on farms. Revitalizing the soil with a wide range of
beneficial microbes holds many environmental potentials as well as economic savings for the farmer. The goals of this project
are to:

«  Utilize ingredients commonly found on farms to develop and test compost recipes that promote the growth of
beneficial soil microbes in an aerobic, static compost system that undergoes a full heating cycle.

«  Compare our Johnson-Su test results to standard, industrial-turned composts to show the difference in soil microbial
make-up.

+  Conduct outreach to hundreds of farmers to promote the Johnson-Su method and share our detailed recipes and
best practices to help interested farmers enhance the biology of their soils using a tested and accessible method.

PROJECT DESCRIPTION

Compost that is microbially diverse and fungally dominant can serve as an “inoculant” rather than a soil amendment or fertilizer.
Even a small amount of compost can impact large acreages either by coating seeds or applying a liquid extract in the seed trench
during planting. Currently, there are many private companies offering “microbial inoculant” products to farmers. The Land
Stewardship Project (LSP) is interested in developing ways to make high-quality, bio-diverse inoculants using materials found

on Minnesota farms. One of the most promising methods is Biologically Enhanced Agricultural Management, developed by Dr.
David Johnson and Hui-Chun Su, which uses a bioreactor to create a static aerobic compost that requires limited management
and very little use of large equipment, water, and energy, and can produce microbially diverse and fungally dominant
communities.
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The Johnson-Su bioreactor method was developed in New Mexico with locally sourced materials. Therefore, recipe testing is
necessary to use this method with materials available to Minnesota farmers. It is important that the compost have a balanced
carbon to nitrogen ratio adequate for a full heating cycle up to 165 degrees Fahrenheit, but not so nitrogen-heavy as to cause
anaerobic conditions. Compost must undergo a heating cycle to kill pathogens, terminate weed seeds, and promote the growth
of beneficial microbes. Farmers currently using this system are having difficulty finding this balance.

LSP’s project seeks to fill in this missing information by developing multiple, measurement-specific compost recipes that utilize
materials available to Minnesota farmers and will result in an aerobic, thermal, biodiverse, and bio-dense compost. The clear and
proven recipes developed under this project will reduce the learning curve for farmers seeking to implement the Johnson-Su
method in our state.

DESIGN

LSP staff, along with five farmer-members of the organization, constructed aerobic compost bioreactors following the Johnson-
Su Composting bioreactor method. Four of the five farmers/couples — Tom Cotter, Dale and Carmene Pangrac, Jon and Ruth
Jovaag, and Wazupi Tribal Gardens, — live and farm in Minnesota and used compost-starting materials geographically accessible
to their farms. With the help of LSP soil health organizers, each farmer built two Johnson-Su composting bioreactors on their
farms in 2021 and two more in 2022, resulting in 10 compost recipes replicated twice for a total of 20 compost bioreactors over
the course of the grant. Analysis of the resulting composts included direct microscopy and genetic sequencing at about the
fourth or fifth month of the composting process and after one year.

PRIMARY OBJECTIVES

1. Develop Johnson-Su compost recipes using locally available materials.
2. Compare biodiversity of microbes in composts developed under this project with commercially available composts.

3. Promote the findings of the project among farmers in Minnesota.

2022 RESULTS

LSP’s farmer-led project to develop Johnson-Su compost recipes using locally available materials is part of an emerging area of
focus for sustainable agriculture in our region. This year, LSP received the first genetic sequencing results from eight bioreactors
on four participating farms. While these are early results from a small sample size, the analysis of compost developed under this
project is encouraging.
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Key findings:

Seven out of eight bioreactors showed good nutrient cycling and six out of eight showed moderate to ideal ratios of
bacteria to fungi.

«  The bioreactors Jovaag 1, Pangrac 2, Good Turn 1, Wozupi 1, and the Preston woodchip compost provided good
numbers of protozoa and nematode populations and yielded the overall best composts in terms of microbe diversity.

«  One of our bioreactors, Pangrac 2, despite being outside of the ideal range for bacteria to fungi ratios, hit
benchmarks for numbers of flagellates, amoebas, ciliates, and nematodes.

Table 1. A table featuring the results of the Soil Food Web Lab (SFWL) in New York and their analysis of soil microbiology.

BIOREACTOR ID JOVAAG 1 JOVAAG 2 PANGRAC 1 PANGRAC 2 GOOD TURN 1 GOOD TURN 2

Compost Ingredient Ratios 1 Chicken 1 Pig Manure: 1 1 Hay: 1 Cow 1 Bedpack: 1 1 Forest Soil: 1 1 Forest Soil:
Bedpack: 1 Sheep fai - o Leaves: 1 Bale 1 Leaves: 1
s e WoodsgiTlpSJ Manure: 1 Barley | Forest Soil: 1 Cow (grass/alfalfa Bedpack: 1 Rye
e Straw: 1 Compost | Manure: 1 Corn mix): 1 Rye Straw Straw
Bedpack Stalks

Bedpack

2,495.87 2,831.68 1,403.93 1,162.11 1,784.14 853.59
1861.69 18088 1,791.69 1,711.05 1,400.98 1,413.72
‘ 078 068 1.27 |

"
140 100 98 85 140 140

Lab'Notes: Nutrient cycling  Nutrient cycling  Aql Protozoan Nutrient cycling Nutrient cycling
is excellent, is good, and populations and is good, but is good, and
but protozoan fagellates levels nutrient cycling protozoan fagellates and
diversity are very high. are excellent. diversity amoebae levels
should be more Ciliate levels are should be are very high.
balanced. very high, which more balanced. Ciliate levels are
indicates there Excellent very high, which
are anaerobic nematode indicates there
conditions in the population is are anaerobic
pile. present, but conditions in the
diversity should pile.
be better.

Key items to notice are the fungi to bacteria ratio, for which it is ideal to have a ratio of 1 or higher. High numbers of ciliates
indicate anaerobic compost and the potential of pathogens.
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» In general, bioreactor composts showed higher diversity of fungi than industrially produced composts. Interesting
to note that while high loads of fungi were reported in the Cowsmo compost Soil Food Web Lab (SFWL) results, the
diversity of the fungal species was considerably lower than the bioreactor composts according to the University of
Minnesota Genomics DNA sequencing. This indicates that while numbers may be high for industrial composts in the
microbial counts, this measure does not give a clear picture of diversity for fungi, bacteria, and protozoa.

VERMONT COWSMO PRESTON ORGANISM
EIER S WEEUEH WOLZURI2 COMPOST COMPOST COMPOST | COUNT IDEALS

1 Worm
Compost: 2
Wood Chips: 1
Cattle Manure:

1 Worm
Compost: 1 CRP
straw: 2 Wood
Chips: 1 Chicken

1 Chicken

Manure:

1 Chicken
Compost: .5

1 Chicken

Manure:

1 Chicken
Compost: .5

Multi-manurail
compost
(turned)

Cow Manure
Compost
(turned)

woodchips
compost (static)

1 Corn Stalks: Manure: 5 gallon | Wood Fines: .5 Wood Fines: 1
1 Fresh Hay: 5 bucket wood Potting Soil: 4 Native Prairie
gallon bucket soil innoculant: 1 | flats Pea Shoot Straw: 4 flats
soil innoculant Fresh Hay Leftovers : 4 pea shoots: 5
cups Carp Liquid gallon bucket
with fish
979.89 786.2 830.15 783.81 763.74 1,272.79 1,150.37 >300
1,541.16 1,037.85 1,365.91 102.9 1,472.63 1,935.45 2,070.6 >300
0.76 0.71 0.66
86,372.34 82, 501 36 60, 226 73 59,040.07 114,877.78 97,441.66 84,923.97 >10,000
16,187.56 25/477.8 >10,000
e P [ == <649
511 | ‘ >10
missing missing m 103 n/a n/a n/a
Nutrient cycling  Nutrient cycling A better A better A better Excellent Excellent
is good, but is good, but diversity of diversity of diversity of protozoan protozoan
protozoan protozoan protozoa is protozoa is protozoa is populations are  populations are
diversity diversity needed but the  needed but needed but the  leading to very leading to very
should be more  should be more  very high levels  the high levels very high levels  good nutrient good nutrient
balanced. balanced. of fagellates are  of fagellates is of fagellates are  cycling. cycling.
providing good providing very providing good
nutrient cycling.  good nutrient nutrient cycling.
cycling.
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Figure 1. Fungal Species Number. A bar graph highlighting the number of fungal species found within each compost. The higher
the number, the more diversity of fungi.

ADDITIONAL RESOURCES

For more information about this project, please see the following resources:
LSP Ear to the Ground Podcast #266: Activating Soil Life

LSP Blog: Getting a Bio-Reaction from Soil

Ear to the Ground 271: Focusing on Fungi
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ooy Relative Frequency of Fungal Species Diversity

0. S
Blank Cotter 2 Good Turn 1 il Jovaag 1 Pangrac 1l Preston Compost i Wozupi 1
Blank Cowsmo Good Turn 2 Jovaag 2 Pangrac 2 Vermont Wozupi 2

Figure 2. Fungal Relative Frequency. A bar graph showing the relative frequency of the different
species of fungi found within that compost.
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No-Till Vs. Conventional Till for Alfalfa Hay Establishment

and Production for a Three-Year Stand

Principal Investigator

Grantee: Connor McCormick
Organization/Farm: McCormick Farm
Email: mccormic.38(@gmail.com
County: Houston

Project Duration
2021-2023, 3 years

Award Amount
$9,644.00

PROJECT SUMMARY

The purpose of this project is to determine if alfalfa can be successfully established and productive using a no-till drill in
corn and bean ground. Many of the farms in our area in southeast Minnesota grow alfalfa for their livestock, but very few

have tried no-till as a method for establishing their alfalfa stand, as
they still rely on tillage equipment to prepare the soil for seeding. If
no-tilling can be an effective way to establish an alfalfa stand that
will last and be productive for at least three years, farms could save
several hours, gallons of fuel, and tons of soil loss from having to till
their ground two or three times before seeding alfalfa. Southeast
Minnesota generally has steeper slopes and a lot of water runoff,
so it is especially important that we continue to improve our soil
management. Also, if we can improve our soil health through
practices like this, we will make our soils more productive, resilient
to extreme weather, and more profitable and attractive for farmers
adopting more sustainable practices.

PROJECT DESCRIPTION

If this study continues to show that alfalfa can be successfully
established and productive over a three-year span by using solely no-
till equipment, this will significantly improve farmers’ profit margins,
fuel consumption, soil loss minimization, and overall soil productivity.
In addition, if we can determine a difference in success between
planting into corn or bean ground, this will help farmers plan their
crop rotations and may open more flexibility for diverse crop rotations
rather than the normal corn-bean-corn-hay rotation.

34

Connor McCormick kneeling in new seeding plot of
alfalfa in the spring of 2022.
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Tests will be conducted on the same day for all fields, and testing dates are as follows:

+  August 15, 2021 o Junet, 2023
« Junet,2022 « July1,2023
«  July1,2022

The first and last test dates (August 15, 2021, and July 1, 2023) will begin with collecting 10 random soil cores from each of the
eight field parcels in order to conduct a Haney soil test. This test will give us a comparison of general soil health and biology
activity between the fields and will show us if the no-till had an effect on our soil health and biology over the three-year period.
The 10 soil cores will be mixed for each of the eight fields, labeled, and sent into Ward Laboratories in Kearney, Nebraska.

A side-by-side comparison of the alfalfa planting in corn Root River Soil and Water Conservation District technician Bob
ground May 2022. On the left is where the corn ground was Scanlan taking a water infiltration test in the no-till alfalfa plot
direct no-tilled seeded, and on the right is where the corn during summer 2022.

ground was tilled and finished prior to seeding.
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On all five test dates, we will complete the following:

1. Alfalfa stand count

We will use five random plot locations, at least 100 feet apart, throughout each field. At each location, we will use a square yard
rectangle and place it on the ground. We will then count the number of individual alfalfa plants in this square yard. This will give
us a way to compare the alfalfa germination and survival between the fields throughout the three-year study.

2. Alfalfa biomass

We will use the same random square yard plot as the alfalfa stand count test. After the alfalfa plants are all counted, we will then
cut all the stems off at two inches above ground level, place the cuttings in a labeled bag, and weigh the net contents of each
bag in order to determine the wet alfalfa mass. We will then air dry the samples for a minimum of 72 hours and then weigh the
dry samples once again. We will calculate moisture weight of each sample using the following formula:

(fresh weight - dry weight / fresh weight) x 100 = moisture weight

After calculating moisture weight, we will subtract that weight from the fresh weight of the plants in each plot to estimate dry
weight and actual biomass of alfalfa for each location. After calculating alfalfa biomass, we will be able to calculate approximate
tons per acre that each field has on it.

3. Alfalfa nutrient analysis

On or near each test date, we will collect a random sample of alfalfa for a nutrient analysis in each of the fields. These samples
will be labeled and sealed in bags and then sent to the University of Minnesota Labs for analysis. We will record this data and will
use it for comparing alfalfa feed value, nutrient uptake and availability, and overall profitability for each field over the course of
the study.

Root River Soil and Water Conservation District technicians Bob Scanlan and Dan Wermager taking scissor cutting tests in alfalfa
plots during summer 2022.
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PRIMARY OBJECTIVES

1. Determine how well alfalfa germinates, establishes, and grows in a conventionally tilled field compared to a no-till field
over a three-year lifespan.

2. Determine if a no-till alfalfa stand is more successful in previous bean ground or corn ground.

3.- Determine if no-till practices improve general soil health, soil biological activity, and soil nutrient retention in comparison
to conventional tillage.

2022 RESULTS

In 2022, McCormick’s results again were rather close in comparisons across all samples between the no-till and tilled alfalfa
fields. Alfalfa stand counts, biomass production, and water infiltration were measured and recorded as shown in figures 1, 2, and
3 respectively. These data will be used as core data and used as a comparison for the remainder of the project.

McCormick Alfalfa Planting Experiment
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Figure 1. Average amount of hay biomass in pounds/acre produced in each of the trial fields during the second summer of the
experiment. Hay biomass was measured by taking scissor cuttings at random sample locations in each field by using a 1/50th acre
ring and then allowing samples to air dry. Biomass measurements showed that the no-till corn fields and tilled bean fields had a
slightly higher average biomass production during the summer of 2022.
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McCormick Alfalfa Planting Experiment
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Figure 2. Average biomass production of alfalfa in each of the fields throughout the summer of 2022. The conventionally tilled bean
fields appeared to show the highest biomass production throughout the duration of the summer.

McCormick Alfalfa Ring Infiltration Tests
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Figure 3. Average water infiltration rate in each of the fields. Although there was a lot of variability in infiltration rate throughout
the summer of 2022, the conventionally tilled bean field showed the fastest infiltration times throughout
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Figure 4. Represents the average number of alfalfa stems counted/ sq. ft in each of the fields. Alfalfa plant establishment was
initially measured in August 2021 and will continue to be recorded throughout the duration of the experiment. Alfalfa stem
establishment was relatively close between the different fields, with the tilled fields having slightly higher counts in both the corn and
bean ground.

ADDITIONAL RESOURCES

Land Stewardship Project’s Ear to the Ground Podcast, Episode 267:
https://landstewardshipproject.org/podcast/ear-to-the-ground-267-bringing-science-back-to-the-farm/
https:/fyi.extension.wisc.edu/forage/alfalfa-stand-assessment-is-this-stand-good-enough-to-keep/
https://hayandforage.com/article-2671-checking-in-on-those-new-alfalfa-seedings.html

https://cropwatch.unl.edu/2020/evaluating-alfalfa-stands-part-1-using-hay-square-method
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Understanding the Possibilities of On-Farm Compost
to Reduce or Eliminate Commercial Fertilizer

Principal Investigator

Grantee: Chad Olsen

Organization/Farm: Olsen Custom Farms LLC
Email: colsen@olsencustomfarms.com
County: Lincoln

Project Duration
2021-2023, 3 years

Award Amount
$25,000.00

PROJECT SUMMARY

Methods to reduce synthetic fertilizer use on broadacre crops like corn can provide many benefits to the farm and landscape,
such as higher net returns to the farmer, less nutrient loss to surface and ground water, and a lower carbon footprint through
energy savings related to production and transport of synthetic fertilizer. On-farm composting of livestock manure and
carbon residues could provide all or most of a farm'’s fertilizer needs, but its limits or possibilities are not well understood due
to few operations currently using on-farm compost over hundreds of acres. This study aims to find out how far our compost
can go towards eliminating commercial fertilizer for our farm’s broadacre crops and improving soil health.

PROJECT DESCRIPTION

This project is very important to our farm because we are transitioning our entire broadacre crop fertility program from the
traditional synthetic nitrogen (N), phosphorus (P), and potassium (K) system to a carbon-based approach through compost
and cover crops. The farm has actively been using cover crops for five years after small grain seed crops to increase active soil
carbon and provide for following crop nutrients . The initiation of producing compost from our feedlot manure was the next
step to close the loop on imported crop nutrients and increase carbon additions into our farm’s soils.

By carrying out this project, we hope to gain an understanding of the possibilities and limits our compost will have to adopting
our new broadacre crop fertility system. We also hope this will inspire our peers to consider composting and/or using compost
to localize some or all of their farm’s fertility. By localizing crop fertility, we can move away from the problems of nutrient
export into surface waters and improve broadacre crop production stability with healthier soils. Localizing crop fertility saves
on energy needed to manufacture N, mine P and K, and transport commercial fertilizer long distances. Sharing our findings
on carbon-based fertility with farmers throughout the region hopefully provides a path to produce and use compost on their
farms’ soils.

Two field locations are being used for the study, one with fall and spring tillage and the other being mature no-till (5+ years).
The conventional tillage field is in a three-crop rotation: Corn/oats (2021), soybeans/corn (2022), oats/soybeans (2023). The
no-till field is also in a three-crop rotation: Soybeans (2021), oats (2022), corn (2023) (Photo 3).
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Compost thermometer used for recording compost Oats in the no-till plots in June, flag leaf emerged.
temperatures.

2022 RESULTS

Olsen Custom Farms LLC completed their second year of a three-year study to understand the possibilities of on-farm
compost to reduce or eliminate inorganic fertilizer on broadacre crops. Some similarities exist to year one of the study. The
farm experienced a warmer and drier summer, but more timely rain events allowed for overall better crop yields, and this
included the study plots. Olsen’s composting operation got off to a slower than expected start because windrows made in the
fall of 2021 were left on the site over winter. Late spring rains created saturated compost windrows which were slow to dry,
so reaching the ideal composting temperature range of 130-160 degrees Fahrenheit was delayed by a few weeks. The farm
was able to produce over 5,000 tons of compost, which was applied to oat and soybean fields post-harvest. Fields receiving

compost did not receive any inorganic phosphorus or potassium dry fertilizer in the spring of 2023, which is consistent with
the goal of the grant study.
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One challenge with compost production is the initial
synchronization of the compost feedstocks to reach the
composting temperature quickly. Differences in manure
creates challenges to get the desired carbon to nitrogen
ratio (25-35:1) along with the correct moisture.

When implementing the two treatments in the study —
compost versus inorganic fertilizer — plot by plot fall soil
tests were used to determine fertilizer rates based on
University of Minnesota recommendations. Each plot
received nitrogen, phosphorus, and potassium based on its
own unique soil test to satisfy a set yield goal (220 bushel
corn, 140 bushel oats, and 60 bushel soybeans). The fertilizer
was weighed out and broadcast applied. Compost treatment
plots received two tons per acre rate via the broadcast
spreader the previous fall. The compost was the only added
fertility to the compost treatment plots except the second-
year nitrogen credit for cover crop residues following

oats. The minimalist approach with respect to the compost
treatment is again seeing how great compost contributes
toward our broadacre crop fertility.

The two soil systems revealed similar trends in terms of soil
moisture and temperature. No-till soil is consistently cooler

Measuring soil carbon dioxide in corn plot.

and maintains higher moisture levels as would be expected.
The tilled soil environment experienced very high soil temperatures, especially in June when the crop canopies are not fully
shading the soil surface. Temperatures above 85 degrees Fahrenheit are never beneficial, since soil microbial communities are
limited or die off which can lower crop performance outcomes. Shallow compaction layers three to six inches below the soil
surface are still prevalent in all the plot areas as shown by reduced two-inch rainfall infiltration simulations. Water infiltration was
quickest in the corn plots based on previous fall disk-ripping, reducing the shallow compaction layers. The no-till plots with oats
and the soybeans (spring high-speed disk) created or maintained the shallow compaction layer. We hypothesize that continuous
applications of compost would help reduce the likelihood of shallow compaction by the addition of more active fraction organic
matter, thus improving soil aggregation (soil physical structure) and ultimately water infiltration. Also increasing the frequency of
cover crops from once every three years to every year could help alleviate shallow compact layers.

Soil Environment

Some significant differences in soil chemical and biological properties were found in the tilled soil occupied by the 2022 corn
and soybean. The properties affected were similar, but not by treatment. Fall soil phosphorus was higher in the fertilized corn
plots which were given diammonium phosphate (DAP) applications, while the fall soil phosphorus in the fertilized soybean
plots was lower than the compost. The compost had a good phosphate level thus attributed to the higher phosphorus level,
while the fertilized plots did not receive DAP applications based on the previous fall soil test. Soluble salt was higher or lower
depending on treatment and illustrates that both fer<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>