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Executive Summary

This study, commissioned by the Minnesota Soybean Research & Promotion Council (MSR&PC), conducts a
value chain analysis to outline a potential roadmap for manufacturing and marketing soybean meal-based
fertilizers and to examine potential distribution models in Minnesota. Findings indicate that soybean meal-
based granular fertilizer's value chain and distribution models have good potential in Minnesota and
surrounding states where soybeans are produced and crushed. With the increased demand for soybean oil and
expanded crush facilities, the supply of soybean meal is expected to grow.

The 24-0-8 blend, which contains urea and 25 percent soybean meal (SBM), offers pricing and performance
advantages vis-a-vis competitive branded and private-label lawn fertilizers containing synthetic forms of
nitrogen derived from fossil fuels. Because the 16-0-8 and 7-1-7 blends contain 50 percent soybean meal and
other natural ingredients, they work well on lawns and as a winterizing fertilizer. The 7-1-7 blend, due to its
lower seven percent nitrogen level, is well-suited for flower and vegetable gardens and as a winterizing fertilizer.

Manufacturing opportunities are likely best optimized at Form-A-Feed, Inc.’s Stewart, Minnesota, and New
Richmond, Wisconsin, facilities. These processing plants can manage fertilizer production levels of up to 22,000
tons per day. In addition, Form-A-Feed’s sales team calls on more than 500 feed stores with high faith in Form-
A-Feed as a manufacturer.

Strategic partnerships beneficial to the success of soybean meal-based fertilizers include:
1. Agricultural cooperatives that serve soybean growers or have crush operations
2. Metropolitan and rural garden centers, lawn care services, landscapers, and wholesale nurseries that
are interested in safety and sustainability
3. City governments that are interested in biobased products and fertilizer safety

Strategic sales firms that may be interested in distributing soybean meal-based fertilizers include:
1. Hardware distributors (e.g., Ace Hardware or True Value) which have regional buying groups that serve
a variety of farm and ranch stores and rural hardware stores
2. Horticultural distributors (e.g., BFG or Carlin’s) that serve independent retailers and chain retailers such
as Fleet Farm or Tractor Supply
3. Turfwholesale distributors (e.g., SiteOne or Gertens Wholesale) that serve turf managers, lawn care and
landscaping services, and municipal customers

Lawn care represents the highest opportunity for granular soybean meal-based fertilizers from a volume,
acreage, and safety standpoint. An estimated 91,000 tons of non-farm fertilizer was sold in 2023 and used on
an estimated 400,000 acres in Minnesota. Specific high-potential lawn care target segments include:

1. Do-lt-Yourself (DIY) residential lawn care

2. Residential and commercial lawn care services

3. Residential and commercial landscaping services
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The potential of soybean meal-based granular fertilizer is more limited in horticulture due to the dominance
and preference for liquid fertilizers and pricing/performance parity concerns with existing fertilizer products.
Greenhouses that grow bedding and vegetable plants primarily use liquid fertilizers during the 16-week growing
period. Soil blenders have lower margins and are highly concerned about ingredient price sensitivity. Wholesale
nurseries are concerned about pricing and performance parity vis-a-vis other granular fertilizers that contain
synthetic forms of nitrogen.

Pricing analysis of branded residential and professional fertilizers with synthetic nutrients demonstrates that
the cost per pound averages $1.50 - $2.00 for 30-pound bags covering 12,000-15,000 square feet (sq. ft.). Pricing
analysis of branded residential and professional fertilizers with natural or organic ingredients averages $0.30 -
$1.50 for 30-pound bags covering 2,500-5,000 sq. ft.

Preliminary high-priority distribution options for the new fertilizers could include the following:
e Over 500 feed stores in Minnesota and Wisconsin served by Form-A-Feed, Inc.
e 63 Minnesota Department of Transportation Wayside Rest stops served by Green View, Inc. (a subsidiary
of Minnesota Farmers Union)
e 31 Runnings stores in Minnesota
e 24 Tractor Supply stores in Minnesota
e 17 Fleet Farm stores in Minnesota
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Project Goals and Tactics

The following is a summary of the project goals and tactics, which summarizes the outline of the report.

GOAL 1: Identify and assess value chain manufacturing and distribution models for Minnesota soybean meal
use in horticultural fertilizers and soil amendments.
e OBIJECTIVES
1. Characterize various manufacturing and distribution options in Minnesota.
2. Provide a map of distribution locations for products.

e TACTICS
1. ldentify the best manufacturing opportunities and strategic partners for soybean meal products in
Minnesota.

2. Complete a one to five-year assessment of potential soybean meal consumption.
3. Identify strategic sales firms interested in the distribution of soybean meal fertilizer products.

GOAL 2: Commercialize residential lawn and garden care prototype formulations.
e OBIJECTIVES
1. Examine greenhouse, cooperative farm retail markets, and recreational markets for soybean meal
fertilizers in Minnesota (size, location, potential market volume).

e TACTICS
1. Conduct a homeowner survey about desires for natural fertilizers (that include soybean meal).
2. Develop networks with agriculture retailers and other rural farm store merchants.
3. Create preliminary sales programming models.

GOAL 3: Analyze additional soybean meal and blends in value-added fertilizer and soil amendment products.
e OBIJECTIVES
1. Examine soybean meal potential in compost blends and soil media blenders.
2. Examine the costs of inclusion and benefits offered by soybean meal in compost.
3. Formulate the 24-0-8 (25 percent soybean meal blend) for lawn markets and make it available for a
Spring 2024 demo and/or distribution.

e TACTICS
1. Network with existing compost manufacturers and soil blenders for soybean meal inclusion
opportunities.
2. Match benefits to known vertical market needs.
3. Conduct pricing analysis.

GOAL 4: Prepare a written report on “value chain identification and sales pathway.”
e OBIJECTIVES
1. Identify the best avenues for the introduction of soybean meal-laden fertilizers (identified in 2023
Phase 1 project) into the value chain.
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2. Conduct an economic analysis of the value to growers from increased soybean meal usage in the

industry.
3. ldentify volumes that may be possible for sales into selected channels with competitive pricing
models.
e TACTICS

1. ldentify commercialization partners for soybean meal fertilizer and compost products.
2. Complete a written report.
3. Provide selected outreach materials for MSR&PC.
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Goal 1 Tactics — Overview of Findings for Value Chain Manufacturing and Distribution Models

Tactic 1: Identify the best manufacturing opportunities and strategic partners for soybean meal
fertilizer products in Minnesota.

In identifying the best manufacturing opportunities for soybean meal fertilizer products in Minnesota, Axiom
believes Form-a-Feed offers the best short-term manufacturing opportunities for the following reasons:
1. Increased production volume lowers manufacturing costs.
Benefit: Lower retail prices and increased flexibility with retailer profit margin demands.
2. On-demand manufacturing.
Benefit: No inventory and warehousing.
3. Complementary just-in-time delivery to customers within 90 minutes of production facilities.
Benefit: Lower transportation costs.
4. Form-A-Feed, Inc.'s sales team serves over 500 rural feed stores in Minnesota and Wisconsin.
Benefit: Existing penetration with rural customers.
5. Form-a-Feed sources feather meal at attractive prices from Central Bi-Products, a subsidiary of
Farmers Union Industries (FUI), because of its feed volumes.
Benefit: Increased collaboration with FUI subsidiaries, including Green View, Inc. to aid in distribution
expansion.
6. Form-A-Feed owns and operates manufacturing facilities in Stewart, Minnesota, and New Richmond,
Wisconsin. Each facility has an annual fertilizer production capacity of 22,000 tons.
Benefit: Serves both Minnesota and Wisconsin with sufficient capacity.

In identifying the best strategic partners for soybean meal fertilizer products in Minnesota, Axiom reports that
strategic partnership opportunities for soybean meal-based fertilizers are strong in a variety of target markets,
including:

1. Cooperatives

=  Minnesota Farmers Union
e Central Bi-Products — feather meal provider for AminOrganix fertilizers
e Farmers Union Industries — links to Tractor Supply, Mill’s Fleet Farm, and Runnings
e Green View, Inc. — Wayside Rest stop management contracts with the State of

Minnesota DOT

= CHSInc.
e Soybean crush plants
e Convenience stores
e Previously sold private-label lawn fertilizer

= Land O’Lakes
e Feed store locations
e Winfield United agronomy division serves turf customers

2. Metro Independent Garden Centers
= Gertens
e Retail garden center
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e Professional turf distribution center (formerly known as JRK)
e Private-label residential and professional products
e Commercial and residential landscaping division
= Bachman’s
e Retail garden center
e Commercial and residential landscaping division
e Private-label residential products
= QOtten Brothers
e Retail garden center
e Commercial and residential landscaping division
e High volume bag and bulk delivery
= Tangletown Gardens
e Retail garden center
e Commercial and residential landscaping
e 140-acre farm and community-supported agriculture (CSA)

3. Metro Lawn Care Services

= Lunseth Lawn Care/Organic Lawns by Lunseth
e Traditional and organic lawn care
e Perennial care and maintenance
e Weed and pest control
e Commercial grounds maintenance
e Landscaping

= Rainbow Lawncare
e Organic-based lawn care services
e Fertilization and aeration services
e Lawn renovation and sod installation
e Weed control and disease management
e Tree care division

= Naturalawn of America

e Organic-based lawn care solutions are marketed as being safe for children, pets, and

the environment
e Franchises in the Twin Cities and St. Cloud

e Separate natural pesticide application divisions for mosquitos and ticks (Mosquito

Ranger and Tick Ranger)

e Branded Natural Alternative pesticide, nutrition, and snowmelt

e Tree and shrub maintenance
= Midwest Ecoscapes
e Mowing, dethatching, and aeration services
e Mulching, debris removal, and leaf cleanup services
e Planting services
e Fertilizer application
e Pesticide spraying
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e Snow removal

4. Metro Landscapers

= Natural Environments Corporation
e Landscape design, installation, and maintenance
e Residential and commercial focus

= Margolis Company
e Landscape, design, construction, and maintenance
e Commercial focus
e Retail and wholesale nursery division

= Southview Design
e Landscape, design, construction, and water management
e Residential and commercial focus
e Lakeshore portfolio

= Midwest Landscapes
e Landscape, irrigation, and maintenance
e Wholesale nursery division

5. Metro Wholesale Nurseries

= Bailey Nurseries
e Trees, woody ornamentals, and annuals
e Blends their soil mixes and includes Sustane in the mix

= Bachman’s Whole Nursery & Hardscapes
e Trees, evergreens, woody ornamentals, roses, perennials, and annuals
e Fertilizers, garden chemicals, and garden hardgoods

= Gertens Wholesale
e Trees, evergreens, woody ornamentals, roses, perennials, and annuals
e Bagged mulch, rock, and soil
e Grass seed
e Professional turf supply
e Bulk products

= Grove Nursery
e Trees, shrubs, evergreens, perennials, fruit, grass and vines
e Mulch, soil, rock, and landscape supplies

6. Government

= City of Hutchison
e Successful demo program on road rejuvenates
e Demo site for soybean-meal fertilizers

= Minneapolis Parks and Recreation
e Actively looking for fertilizers with non-synthetic nutrients that do not run off for

parks and golf courses
= Minnesota Department of Transportation (MnDOT)
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e Active runoff reduction program that focuses on re-establishing grass in ditches and
areas between roadways that have been newly built or renovated
= City of Rochester
e Progressive city with a high interest in biobased products
= (City of Edina
e Progressive city with a high interest in biobased products

Goal 1 Tactics — Overview of Findings for Value Chain Manufacturing and Distribution Models

Tactic 2: Complete a one to five-year assessment of potential soybean meal consumption.

Table 1 below is based on Minnesota Department of Agriculture Fertilizer Use and Sales Data reports from 2017
to 2021. The 2021 report, published on July 26, 2024, is the most recent. (Minnesota Department of Agriculture,

2024)

2017 2018 2019 2020 2021
Agricultural (Tons) 2,963,083 3,186,811 2,941,572 3,178,364 3,356,376
Non-Farm (Tons) 62,507 72,288 67,000 73,343 95,839
Total (Tons) 3,025,590 3,259,099 3,008,572 3,251,707 3,452,215

Minnesota Department of Agriculture

Based on Table 1, the average non-farm fertilizer sales growth averaged about 8,333 tons per year between
2017 and 2021. Therefore, the projected total non-farm sales would be about 104,172 tons in 2022, 112,505
tons in 2023, 120,838 tons in 2024, and 129,171 tons in 2025.

Today’s Homeowner magazine made the following assessments based on data from the U.S. Census Bureau
(https://todayshomeowner.com/lawn-garden/guides/average-yard-size/):

o The average size of a U.S. yard is 23,301 square feet or 0.5 acres.

o Minnesota's average yard size is 19,145 square feet or 0.4 acres. The size is likely more significant
in small towns and rural areas.

o The magazine states that “American yards have been shrinking due to several factors linked to
the way housing has evolved. Today’s homes are much larger than those built in the past. Back
in the late 1970s, the average home was smaller in square footage than the homes built today.
This growth in home size, with added bedrooms and bathrooms, has reduced the space available
for yards.” There are 1.5-1.67 million owner-occupied homes in Minnesota.
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Axiom estimates that the total turf acreage in Minnesota is between 764,000-862,000 acres. The breakdown is
below:
o 660,000-735,000 residential lawn acres
= 0.44 acres across 1.5-1.67MM owner-occupied homes
= Assume 47 percent of acres fertilized
o 59,000-72,000 golf acres
= 479 golf courses in the state of Minnesota, each with 125-150 acres
= Assume 100 percent of acres fertilized
o 25,000-30,000 sports turf acres — football, soccer, and baseball fields
= Assume 100 percent of acres fertilized
o 20,000-25,000 turf-covered park acres
= 64 state parks and nine state recreational areas totaling 235,000 acres
=  County and municipal parks not included
= Assume 25 percent of acres fertilized

Total fertilized acres equals:

o Residential —330,000-367,500 acres
o Golf -59,000-72,000 acres acres

o Sports Turf —25,00-30,000 acres

o Parks—5,000-6,250 acres

See “Lawn Care” in the table below for projections on homeowners' use of soybean meal-based fertilizers.

Table 2 below shows the amount of Minnesota soybean meal that could be consumed in manufacturing
AminOrganix* fertilizers if 0.0065 percent of the initial non-farm fertilizer market could be captured with a
conservative growth rate in each target market. Note: This information is highly speculative and should not be
used for decision-making.

Coops 2025 2026 2027 2028 2029
24-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
25% SBM 12,000 lbs. 24,000 lbs. 36,000 lbs. 40,000 Ibs. 60,000 Ibs.
SBM: 3,000 SBM: 6,000 SBM: 9,000 SBM: 10,000 | SBM: 15,000
Ibs. Ibs. Ibs. Ibs. Ibs.
Five pallets Ten pallets 15 pallets sold | 20 pallets 50 pallets sold
sold to 10 sold to 20 to 30 retailers | sold to 40 to 100 retailers
retailers retailers retailers
Two pallets Two pallets Three pallets
for samples, | for samples, for samples,
demos demos demos
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Garden 2025 2026 2027 2028 2029

Centers

24-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:

25% SBM 12,000 lbs. 24,000 lbs. 36,000 lbs. 30,000 lbs. 40,000 Ibs.
SBM: 3,000 SBM: 6,000 SBM: 9,000 SBM: 7,500 SBM: 10,000
Ibs. Ibs. Ibs. Ibs. Ibs.
Five pallets Ten pallets 15 pallets sold | 15 pallets 20 pallets sold
sold to 10 sold to 20 to 30 retailers | sold to 30 to 40 retailers
retailers retailers retailers
Two pallets | Two demo Two pallets for
for samples, | pallets for samples,
demos samples, demos

demos

16-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:

50% SBM 12,000 lbs. 12,000 lbs. 22,000 |bs. 20,000 lbs. 20,000 Ibs.
SBM: 6,000 SBM: 6,000 SBM: 11,000 SBM: 10,000 | SBM: 10,000
Ibs. Ibs. Ibs. Ibs. Ibs.
Five pallets Five pallets Ten pallets Ten pallets Ten pallets sold
sold to 10 sold to 10 sold to 20 sold to 20 to 20 retailers
retailers retailers retailers retailers
One pallet One pallet for | One pallet for
for samples, | samples, samples,
demos demos demos

7-1-7 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer: 6,000

50% SBM 4,000 Ibs. 4,000 Ibs. 6,000 lbs. 6,000 Ibs. Ibs.
SBM: 2,000 SBM: 2,000 SBM: 3,000 SBM: 3,000 SBM: 3,000 lbs.
Ibs. Ibs. Ibs. Ibs.

Two pallets
One pallet One pallet Two pallets Two pallets sold to 10
sold to five sold to five sold to 10 sold to 10 retailers
retailers retailers retailers retailers
One pallet for
One pallet One pallet for | One pallet for | One pallet Master
for Master Master Master for Master Gardeners
Gardeners Gardeners Gardeners Gardeners
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Lawn Care 2025 2026 2027 2028 2029

24-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
25% SBM 4,000 Ibs. 6,000 Ibs. 14,000 lbs. 20,000 Ibs. 40,000 Ibs.
SBM: 1,000 SBM: 1,500 SBM: 3,500 |bs. | SBM: 5,000 SBM: 10,000
Ibs. Ibs. Ibs. Ibs.
One pallet Five pallets sold | Ten pallets 20 pallets
sold to one to five lawn sold to 10 sold to 40
lawn care care services lawn care retailers
service services
Two pallets Two pallets Two pallets for
for samples, | for samples, samples,
demos demos demos
16-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
50% SBM 2,000 Ibs. 2,000 Ibs. 4,000 lbs. 6,000 Ibs. 10,000 lbs.
SBM: 1,000 SBM: 1,000 SBM: 2,000 Ibs. | SBM: 3,000 SBM: 5,000
Ibs. Ibs. Ibs. Ibs.

One pallet sold | Three pallets | Five pallets

to two lawn sold to six sold to 10
care services lawn care lawn care
services services

One pallet for | One pallet for | One pallet for

samples, samples, samples,
demos demos demos
Landscape 2025 2026 2027 2028 2029
16-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
50% SBM 4,000 Ibs. 6,000 lbs. 10,000 Ibs. 10,000 Ibs. 14,000 lbs.
SBM: 2,000 SBM: 3,000 SBM: 5,000 lbs. | SBM: 5,000 SBM: 7,000
Ibs. Ibs. Ibs. Ibs.
One pallet Three pallets Five pallets Seven pallets
sold to two sold to three sold to five sold to seven
landscapers landscapers landscapers landscapers
Two pallets Two demo Two pallets for
for samples, pallets for samples,
demos samples, demos
demos
7-1-7 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
50% SBM 4,000 lbs. 5,000 lbs. 6,000 lbs. 6,000 Ibs. 10,000 Ibs.
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SBM: 2,000 SBM: 2,500 SBM: 3,000 Ibs. | SBM: 3,000 SBM: 5,000
Ibs. Ibs. Ibs. Ibs.
0.5 pallets One pallet Three pallets | Five pallets
sold to one sold to two sold to six sold to 10
landscaper landscapers landscapers landscapers
Two pallets Two pallets Two pallets for
for samples, | for samples, samples,
demos demos demos
Wholesale 2025 2026 2027 2028 2029
Nursery
16-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
50% SBM 2,000 Ibs. 4,000 Ibs. 6,000 Ibs. 6,000 Ibs. 10,000 Ibs.
SBM: 1,000 SBM: 2,000 SBM: 3,000 Ibs. | SBM: 3,000 SBM: 10,000
Ibs. Ibs. Ibs. Ibs.
One super Two super Three super Five super
sack sold to sacks sold to sacks sold to | sacks to five
one nursery two nurseries three nurseries
nurseries
One pallet for | One pallet for | One pallet for
sample samples, samples, demos
demos demos
7-1-7 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
50% SBM 2,000 Ibs. 2,000 Ibs. 4,000 lbs. 4,000 lbs. 6,000 Ibs.
SBM: 1,000 SBM: 1,000 SBM: 2,000 lbs. | SBM: 2,000 SBM: 3,000
Ibs. Ibs. Ibs. Ibs.
One super sack | Two super Three super
sold to one sacks sold to | sacks to
nursery two nurseries | three
nurseries
One pallet for | One pallet for | One pallet for
samples, samples, samples, demos
demos demos
Government | 2025 2026 2027 2028 2029
24-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
25% SBM 4,000 lbs. 6,000 Ibs. 10,000 lbs. 12,000 lbs. 16,000 lbs.
SBM: 1,000 SBM: 1,500 SBM: 2,500 lbs. | SBM: 3,000 SBM: 4,000
Ibs. Ibs. Ibs. Ibs.
One super Two super Three super Four super
sack sold to sacks sold to sacks sold to | sacks sold to
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one two three four
municipality municipalities municipalities | municipalities
One super Two super Three super Four super
sack sold to sacks sold to sacks sold to | sacks sold to
one road road projects three road four road
project projects projects

Two pallets One pallet for | One pallet for

for samples, samples, samples, demos

demos demos

16-0-8 Fertilizer: Fertilizer: Fertilizer: Fertilizer: Fertilizer:
50% SBM 4,000 lbs. 6,000 Ibs. 10,000 lbs. 12,000 lbs. 16,000 lbs.

SBM: 2,000 SBM: 3,000 SBM: 5,000 Ibs. | SBM: 6,000 SBM: 8,000

Ibs. Ibs. Ibs. Ibs.
One super Two super Three super Four super
sack sold to sacks sold to sacks sold to | sacks sold to
one two three four
municipality municipalities municipalities | municipalities
One super Two super Three super Four super
sack sold to sacks sold to sacks sold to | sacks sold to
one road two road three road four road
project projects projects projects

Two pallets One pallet for | One pallet for

for samples, | samples, samples, demos

demos demos

Axiom Marketing Communications, Inc.

Goal 1 Tactics — Overview of Findings for Value Chain Manufacturing and Distribution Models

Tactic 3: Identify strategic sales firms interested in the distribution of soybean meal fertilizers.

Below is a list of some buying groups that supply fertilizer and provide buying services for farm and ranch stores.
Note: The list is not intended to be comprehensive; rather, it is intended to spur discussion about possible
distribution partners.

1. Hardware
e True Value (national, Chicago-based)
o Over 600 Agway Farm and Ranch stores
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o Over 800 Home & Garden Showplace stores

e Ace (national, Chicago-based)
o 150 Potters Ace stores in Texas
o 114 Aubuchon Ace stores in the Northeast
o 85 West Lake Ace stores in California
o Over 25 Capital Ace Stores in California
o Over 22 Frattalone Ace Stores in Minnesota
e United Hardware/Do It Best (regional, Minneapolis-based)
o Over 600 Do It Best member-owned stores
o Over 800 additional stores which are non-members

2. Horticultural
e Central Garden & Pet (national, Walnut Creek, California-based)
o Over 25 Wilco Farm Stores in Oregon, Washington, and California
o Over 40 Central Farm Supply stores in Kentucky, Indiana, Tennessee, and Ohio

e BFG Supply (national, Burton, Ohio-based)
o Tractor Supply stores
o Over 25 Wilco Farm Stores

e Carlin’s Horticultural Supplies (regional, Easton, Pennsylvania-based)
o 45 Blain’s Farm & Fleet stores in lllinois, Wisconsin, lowa, and Michigan
o 22 Coastal Farm & Ranch stores in the Pacific Northwest
o Tractor Supply stores

e Prince Corporation (regional, Grand Rapids, Michigan-based)
o 35 Intermountain Farmers Association (IFA) Country Stores in Idaho and Utah
o 22 Coastal Farm & Ranch stores in the Pacific Northwest

3. Turf Wholesale
e Site One Landscape Supply (national, Roswell, Georgia-based)
o Over 500 distribution outlets are predominantly located in metro areas with high golf
course penetration
o Fertilizer, turf protection products, and irrigation focus
o Serves golf, landscaper, lawn care services, and municipal customers

e Ewing Irrigation & Landscape Supply (regional, Phoenix-based)
o Over 220 distribution outlets are predominantly located in South metro areas with high
golf course penetration
o Irrigation, lighting, and fertilizer focus
o Serves golf, landscaper, and irrigation contractor customers
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e Reinders (regional, Sussex, Wisconsin-based)
o 15 distribution outlets
o 5 Spike’s stores
o Equipment, fertilizer, turf protection, and irrigation focus

e Gertens Wholesale (regional, St. Paul-based)
o three distribution outlets serving Minnesota and Wisconsin
o Fertilizer, turf protection, and seed focus
o Serves golf, landscaper, lawn care service, and municipal customers

Goal 2 Tactics — Overview of Commercialization Findings for Residential Lawn and Garden Care
Prototype Formulations

Tactic 1: Conduct a homeowner survey about desires for natural fertilizers (that include soybean
meal).

Axiom surveyed 500 consumers throughout the U.S. about their opinions on natural and organic lawn fertilizers.
The study asked about views, experiences, safety perceptions, and purchase intent of natural and organic lawn
fertilizers.

Respondents remain concerned about the safety of lawn fertilizers. Nearly half report using natural or organic
fertilizers, and an additional 25 percent want to try them. Many consumers equate safety with “organic.” It
appears they are now looking more carefully at ingredients to redefine what safety is for them. They still use
synthetic fertilizers because of tradition, cost, and performance, but more than 95 percent prefer a natural
fertilizer for safety reasons. Other key details are listed below:
* More than 90 percent of respondents believe it is important to apply safe fertilizers.
* 70 percent of respondents are concerned or extremely concerned about fertilizers polluting lakes,
streams, and rivers.
* 75 percent of respondents will likely buy fertilizers made from animal feed ingredients.
* 50 percent of respondents are willing to pay 10-20 percent more for fertilizers made with animal feed
ingredients.
* 80 percent of respondents say fertilizers made with pet/animal feed ingredients are safer.
* 60.5 percent of respondents prefer fertilizers made from animal feed ingredients compared to 35.3
percent for manures/sludge-based and 4.2 percent for petrochemicals (synthetics).
* 60 percent fertilize once or twice a year, making organic and natural fertilizers better suited to feeding
the plant longer with their organic and natural ingredients.

Most respondents still use weed killers and other pesticides, which they know, when not used and stored
properly, can be unsafe. Unfortunately, few alternatives have proven effective in consumers’ eyes. The industry
has been unable to create products consumers consider safe at a price they are willing to pay. Despite consumer
acceptance and belief that natural and organic fertilizers are effective, there continues to be doubt about the
effectiveness of natural pesticides. On the bright side, most natural and organic fertilizers contain ingredients
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that feed naturally occurring soil microbes. These microorganisms break down pesticide chemical compounds.
Other key details are listed below:

* 65.2 percent view pesticides as dangerous and harmful chemicals

* 67 percent have applied fertilizers with weed killers and insecticides

* 55.7 percent still use herbicides or fungicides

* 44.7 percent still use insecticides

The full 2024 National Lawn Fertilizer Study is included as Appendix A and is also available for download at:
https://axiomcom.com/wp-content/uploads/2024/08/2024-Axiom-Lawn-Garden-Fertilizer-Study.pdf.

Goal 2 Tactics — Overview of Commercialization Findings for Residential Lawn and Garden Care
Prototype Formulations

Tactic 2: Develop networks with ag retailers and other rural farm store merchants.

Commercializing residential lawn and garden care prototype formulations necessitates developing relationships
with agriculture retailers and other rural farm store merchants. Axiom and AURI had several high-profile
conversations related to developing distribution network options. The discussions involved drawing on Axiom’s,
AURI’s, and MSR&PC'’s existing relationships to identify ways to approach distribution and potential outlets. The
following is a list of those opportunities.

e High potential ag retailer and rural farm store merchant networks include:

o Over 500 Minnesota and Wisconsin feed stores (served by Form-a-Feed)

o 49 Fleet Farm stores in four states (served by Farmer’s Union Enterprises, including 17 stores in
Minnesota and 31 in Wisconsin)

o 45 Blain’s Farm & Ranch stores (served by Carlin’s, including 19 in Wisconsin)

o 80 Runnings stores in seven states (served by Farmer’s Union Enterprises, including 31 stores in
Minnesota and nine stores in Wisconsin)

o 62 Minnesota and Wisconsin Tractor Supply stores (served by Farmer’s Union Enterprises)

e Other potential networks include:
o More than 2,000 Tractor Supply stores nationwide in 48 other states (served by Central Garden and
Pet, BFG, and Carlin)
More than 1,400 CHS gas stations/C-stores in 19 states (served by CHS Inc.)
600 Agway stores in 48 states (served by True Value)
800 Home and Garden Showplace stores in 48 states (served by True Value)
68 MnDOT rest areas (served by Green View)
More than 300 Ace stores in rural areas (served by Ace Hardware)

O O O O O
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Goal 2 Tactics — Overview of Commercialization Findings for Residential Lawn and Garden Care
Prototype Formula

Tactic 3: Create preliminary sales programming models.

The following are examples of distributor pricing, which is the cost to the distributor (i.e., Carlin, BFG, etc.) for
different soybean meal fertilizer blends. The three charts represent what a sample fertilizer producer
(AminOrganix) charges distributors based on fertilizer type and bag size.

s 07 /30/2024
AMINORGANIYV/® e
SR S O e e 2024 Key Account Pricing

HI-50Y
Bags Covermge Bag Size Delivered Price* (TC onhy) Pick Up Price
Volume per pallet  (5q.fL.) (pounds) per bag pallet per bag pallet

7-1-T 50% Soybean Feed Grade ORGANIC Lawn and G arden F ertilizer
2-5 Pallets 40 5,000 50.0 Ib. 540.89 16363 |5 3960 51,584 14
6-11 Pallets 40 5,000 50.0 Ib. 53984 | 5159368 |5 3887 51,554 81
12-21 Pallets 40 5,000 50.0 1b. 5383 | 53347 |5 KT $1,510.80
22 or more 40 5,000 50.0 1b. BI704 ) B14B147 | B 3667 $1,466.80
Annual =100 40 5,000 50.0 Ib. %3518 140739 |5 3484 $1,393.45

7-1-T7T 50% Soybean Feed Grade ORGANIC Lawn and G arden F ertilizer
2-5 Pallets a0 2,500 25.01b. $21.04 | 5$1,683.35 $20.38 $1,630.37
6-11 Pallets a0 2,500 2501b. 520.50 5164015 520.00 $1,600.15
12-21 Pallets a0 2,500 25.01b. $19.73 $1,578.21 $19.44 1,554 80
22 or more a0 2,500 25.01b. $19.06 5152470 B18.87 $1,509.60
Annual 100 80 2500 501D 31811 $1,448 46 $17.93 5143412

7-1-T7T 50% Soybean Feed Grade ORGANIC Lawn and G arden F ertilizer
2-5 Pallets 400 500 5.01b. $6.35 $2.540.80 $6.15 5246082
6-11 Pallets 400 500 5.01b. 56.12 52448 853 $5.97 $2389.15
12-21 Pallets 400 500 5.01b. 55.89 52.354.35 55.80 $2319.56
22 or more 400 500 5.01b. $5.69 52274 52 55.63 5225200
Annual =100 400 500 5.01b. 55.40 $2160.79 55.35 $2139.40

*Delivered price offered on selected areas in Minnesota. Check with sales.
**Minimum order of any formula is 2 tons, unless in inventory or a part of another run of the same formula.

All products are " FDA feed grade" material.

AminOrganiX Terms and Conditions

COMDITIONS OF ACCEPTAMNCE: Prices and terms are subject to change without notice. Orders will be shipped
at prices and terms in effect at time of shipment. The t2rms detziled on this list apply to all orders

sccepted, regardless of terms requestad or stated on purchase orders. All orders are subject to acceptance

by AminOrganix.

TERMS OF PAYMENT: Met 30 days. Past due sccountswill be 3ssessad interest st the legal rate. All

payments should be made to AminCrzaniX 3200 American Boulevard West Suite 1500 Bloomington, MM 55431
SHIPPIMNG TERMS-F.0.8B. ORIGIN: Freight will be prepaid on all "Delivered” orders to 8 single destination and
single billing addresswithin the seven-county metro area. All other orders are FOB Stewart, Minnesota 55385.
MINMESOTA CONTRACT: Orders made in Minnesotawill be governed by Minnesota law. Any legal problems
which cannot be resolved by mutusal agreement will be resolved in Minnesots by arbitration or other means.
WARRANTY: All Landscapers Choiceand Aminlrganik products camy 3 customer satisfaction guarantee

for the season soid.

AminOrgani® 3300 American Boulevard West  Suite 1500 Bloomington, MN 55431
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07/30/2024

AMINORGANI\™ -
SUSTAINABLE SOLUTIONS FOR GROWTH 2024 Key Account PrICIng
HI-500Y

Bags Coverage Bag Size Delivered Price* (TC only) Pick Up Price

Volume per pallet (Sq. ft.) (pounds) per bag pallet per bag pallet
16-0-8 50% Soybean Feed Grade Professional Turf Fertilizer, Natural Based
2-5 Pallets 40 10,000 50.0 Ib. $42.03| $1,681.12| % 40.71 $1,628.21
6-11 Pallets 40 10,000 50.0 Ib. $4095| $1,638.01| % 39.95 $1,598.06
12-21 Pallets 40 10,000 50.0 Ib. $39.40| $1,576.12 | $ 38.82 $1,552.83
22 or more 40 10,000 50.0 Ib. $38.07 | $1,522.68 | $ 37.69 $1,507.60
Annual >100 40 10,000 50.0 Ib. $36.16 | $1,446.54 | $ 35.81 $1,432.22
16-0-8 50% Soybean Feed Grade Professional Turf Fertilizer, Natural Based
2-5 Pallets 80 5,000 25.0 Ib. $21.58 | $1,726.17 $20.90 $1,671.84
6-11 Pallets 80 5,000 25.0 Ib. $21.02 | $1,681.90 $20.51 $1,640.88
12-21 Pallets 80 5,000 25.0 Ib. $20.23 | $1,618.36 $19.93 $1,594.44
22 or more 80 5,000 25.0 Ib. $19.54 | $1,563.48 $19.35 $1,548.00
Annual 100 80 5,000 25.0 Ib. $18.57 | $1,485.31 $18.38 $1,470.60
16-0-8 50% Soybean Feed Grade Professional Turf Fertilizer, Natural Based
2-5 Pallets 400 1,000 5.0 Ib. $6.46 | $2,585.93 $6.26 $2,504.53
6-11 Pallets 400 1,000 5.0 Ib. $6.23 | $2,492.37 $6.08 $2,431.58
12-21 Pallets 400 1,000 5.0 Ib. $5.99 | $2,396.17 $5.90 $2,360.76
22 or more 400 1,000 5.0 Ib. $5.79 | $2,314.92 $5.73 $2,292.00
Annual >100 400 1,000 5.0 Ib. $5.50 | $2,199.17 $5.44 $2,177.40

*Delivered price offered on selected areas in Minnesota. Check with sales.

**Minimum order of any formula is 2 tons, unless in inventory or a part of another run of the same formula.
All products are "FDA feed grade" material.

AminOrganiX Terms and Conditions

CONDITIONS OF ACCEPTANCE: Prices and terms are subject to change without notice. Orders will be shipped
at prices and terms in effect at time of shipment. The terms detailed on this list apply to all orders

accepted, regardless of terms requested or stated on purchase orders. All orders are subject to acceptance

by AminOrganix.

TERMS OF PAYMENT: Net 30 days. Past due accounts will be assessed interest at the legal rate. All

payments should be made to AminOrganiX 3800 American Boulevard West Suite 1500 Bloomington, MN 55431
SHIPPING TERMS-F.O.B. ORIGIN: Freight will be prepaid on all "Delivered" orders to a single destination and
single billing address within the seven-county metro area. All other orders are FOB Stewart, Minnesota 55385.
MINNESOTA CONTRACT: Orders made in Minnesota will be governed by Minnesota law. Any legal problems
which cannot be resolved by mutual agreement will be resolved in Minnesota by arbitration or other means.
WARRANTY: All Landscapers Choice and AminOrganiX products carry a customer satisfaction guarantee

for the season sold.

AminOrganix® 3800 American Boulevard West  Suite 1500 Bloomington, MN 55431
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07/30/2024

AMINORGANI\ ™ -
SUSTAINABLE SOLUTIONS FOR GROWTH 2024 Key Account PrlCIng
HI-500Y

Bags Coverage Bag Size Delivered Price* (TC only) Pick Up Price

Volume per pallet (Sq. ft.) (pounds) per bag pallet per bag pallet
24-0-8 25% Soybean Feed Grade Professional Turf Fertilizer, Natural Based
2-5 Pallets 40 16,000 50.0 Ib. $49.15| $1,966.14 | $ 47.61 $1,904.26
6-11 Pallets 40 16,000 50.0 Ib. $47.89 $1,915.72 | $ 46.72 $1,868.99
12-21 Pallets 40 16,000 50.0 Ib. $46.08 | $1,843.34| % 45.40 $1,816.10
22 or more 40 16,000 50.0 Ib. $4452 | $1,780.83 | $ 44.08 $1,763.20
Annual >100 40 16,000 50.0 Ib. $42.29 | $1,691.79| $ 41.88 $1,675.04
24-0-8 25% Soybean Feed Grade Professional Turf Fertilizer, Natural Based
2-5 Pallets 80 8,000 25.0 Ib. $25.22 | $2,017.88 $24.43 $1,954.37
6-11 Pallets 80 8,000 25.0 Ib. $2458 | $1,966.13 $23.98 $1,918.18
12-21 Pallets 80 8,000 25.0 Ib. $23.65 | $1,891.85 $23.30 $1,863.89
22 or more 80 8,000 25.0 Ib. $22.85| $1,827.70 $22.62 $1,809.60
Annual 100 80 8,000 25.0 Ib. $21.70 | $1,736.31 $21.49 $1,719.12
24-0-8 25% Soybean Feed Grade Professional Turf Fertilizer, Natural Based
2-5 Pallets 400 1,600 5.0 Ib. $7.20 | $2,879.27 $6.97 $2,788.64
6-11 Pallets 400 1,600 5.0 Ib. $6.94 | $2,775.10 $6.77 $2,707.42
12-21 Pallets 400 1,600 5.0 Ib. $6.67 | $2,667.99 $6.57 $2,628.56
22 or more 400 1,600 5.0 |b. $6.44 | $2,577.52 $6.38 $2,552.00
Annual >100 400 1,600 5.0 |b. $6.12 | $2,448.64 $6.06 $2,424.40

*Delivered price offered on selected areas in Minnesota. Check with sales.
**Minimum order of any formula is 2 tons, unless in inventory or a part of another run of the same formula.

All products are "FDA feed grade" material.

AminOrganiX Terms and Conditions

CONDITIONS OF ACCEPTANCE: Prices and terms are subject to change without notice. Orders will be shipped
at prices and terms in effect at time of shipment. The terms detailed on this list apply to all orders

accepted, regardless of terms requested or stated on purchase orders. All orders are subject to acceptance

by AminOrganix.

TERMS OF PAYMENT: Net 30 days. Past due accounts will be assessed interest at the legal rate. All

payments should be made to AminOrganiX 3800 American Boulevard West Suite 1500 Bloomington, MN 55431
SHIPPING TERMS-F.O.B. ORIGIN: Freight will be prepaid on all "Delivered" orders to a single destination and
single billing address within the seven-county metro area. All other orders are FOB Stewart, Minnesota 55385.
MINNESOTA CONTRACT: Orders made in Minnesota will be governed by Minnesota law. Any legal problems
which cannot be resolved by mutual agreement will be resolved in Minnesota by arbitration or other means.
WARRANTY: All Landscapers Choice and AminOrganiX products carry a customer satisfaction guarantee

for the season sold.

AminOrganix® 3800 American Boulevard West  Suite 1500 Bloomington, MN 55431 7/30/2024
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Goal 3 Tactics — Overview of the Analysis Findings for Additional Soybean Meal and Blends in Value-
Added Fertilizer and Soil Amendment Products

Tactic 1: Network with existing compost manufacturers and soil blenders for soybean meal inclusion
opportunities.

There are several compost manufacturers and soil blenders in Minnesota. The most comprehensive list can be
found at the Minnesota Composting Council website (http://www.mncompostingcouncil.org/resources-for-
compost-sites.html). Most municipalities have yard debris compost sites that do not do compost refining (i.e.,

screening, bagging, etc.) or soil blending. However, the following organic compost facilities that source-separate
do some refining and soil blending:

Creekside Soils — Hutchinson, Minnesota

Shakopee Mdewakanton Sioux Organics Recycling facility — Shakopee, Minnesota

Specialized Environmental Technologies’ Empire facility — Rosemount, Minnesota

Swift County Compost — Benson, Minnesota

Tri-County Organics — St. Cloud, Minnesota

Western Lake Superior Sanitation District Source Separated Compost facility — Duluth, Minnesota

Other notable soil blenders include but are not limited to:

Kristy K Organics — Sauk Centre, Minnesota

Plaistad Companies — Elk River, Minnesota

Pine Products — Waconia, Minnesota

B & D Wood Recycling and Compost — Northfield, Minnesota
Buberl Recycling and Compost — Stillwater, Minnesota
Davey Tree Expert Co. — St. Paul, Minnesota

Elk River Composting — Elk River, Minnesota

Lynde and McLeod — Maple Grove, Minnesota

RW Farms — Carver, Minnesota

Southern Minnesota Construction Company — Mankato, Minnesota
Vonco Il — Becker, Minnesota

Most soil blenders provide blending services based on the application's specifications. However, they are usually
hesitant to incorporate novel ingredients unless their customers specify them.
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Goal 3 Tactics — Overview of the Analysis Findings for Additional Soybean Meal and Blends in Value-
Added Fertilizer and Soil Amendment Products

Tactic 2: Match benefits to known vertical market needs.

Benefits identified by Axiom and matched to known vertical market needs are summarized below.

Concerns/Needs Aligned with Benefits

1. Concern/Need: Price parity to other substitute ingredients

Benefit: Soybean meal prices will likely decrease based on increased supplies; however, the common
perception is that soybeans are more expensive than other ingredients. Therefore, educating consumers,
distributors and retailers about the other benefits soybean meal offers compost and soil mixes will be
essential. For example, soybean meal contains organic matter, which can improve beneficial microbial
activity. Because of this, soil structure is improved, nutrients are released consistently throughout a
more extended period, and the soil can absorb more water.

2. Concern/Need: Longer release curve/feed times
Benefit: Because the nutrients in soybean meal are released more slowly, they last longer than
conventional fertilizers. Longer release curves allow fewer fertilizer applications, which means less labor
and lower material costs. The 7-1-7 blend has a release curve of 125-150 days. Many urea-based lawn
fertilizers have a release curve of approximately 45-60 days. However, according to Google Al Lab, urea
can convert to ammonium bicarbonate within 48 hours of application, which can volatilize into the air
as ammonia gas.

3. Concern: Sustainability/local sourcing
Benefit: Soybeans are a key crop for Minnesota farmers. Soybean meal can be sourced locally from a
variety of Minnesota crush operations. Because these ingredients are sourced, manufactured, and
distributed locally, there should be less supply chain and price inflation risk.

4. Concern/Need: Low-odor ingredients

Benefit: Unlike sludge, chicken or cow manure, or fish meal, soybean meal has less odor.
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Outcomes of Goal 3 Demonstration Qutcomes

Goal 3, Objective 3, focused on formulating a 24-0-8 (25 percent soybean meal blend— see Figure 2 below)
fertilizer product for lawn markets, conducting demonstrations, and distributing the product. AURI, Axiom, and
its sister company AminOrganix discussed and then formulated the soybean meal fertilizer blend.

Form-A-Feed Manufacturing Facility in Stewart, Minnesota

The Form-A-Feed facility (Figure 1) can manufacture multiple lines of soybean meal fertilizer formulations. Form-
a-Feed has plants in Stewart, Minnesota, and Richmond, Wisconsin. The states of Minnesota and Wisconsin
license both blending facilities. AURI and Axiom understand that both facilities could be manufacturing sites for
soybean meal fertilizers in Minnesota and the Upper Midwest.

Figure 1: Form-A-Feed Facility, Stewart, Minnesota

https://earth.google.com
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Soybean Fertilizer Blend Labels and Specifications

Figure 2: AminOrganix 24-0-8 Blend Label

AMINORGANIY/®

SuUSTAINABLE SOLUTIONS FOR GROWTH

24-0-8

Natural Based Fertilizer
Neo manures, made to FDA feed grade standards

Soybean Meal content 25%

Guaranteed Analysis Derived from:

Total Mitrogen(M) 24.00% thrrza.hsu;Er‘I;ean i-neafla'm

21.00% Urea Nitrogen ydrolyzed pouliry feather
3.00% Water Insoluble Nitrogen® meal, sulphate of potash,

. . patassium chlonde, calcium
Available Phosphate (Pa20s) ﬂ.ﬂﬂ_s_f. carbonzte, cobalt sulfate,
Solu !Jl& Potash (K:0) 8.00% iron sulfate, magnesium
Calcium (Ca) 0.80% oxide, manganese sulfat,
Magnesium (Mg) 0.50% zine sulfate, sodium

0.18% Water Soluble Magnesium molybdate.
Sulfur (S) 1.50%

1.60% Combined Subfur{S)
0.30% Free Sulfur(S)

Cobalt (Co) 0.0005%

Iron (Fe) 0.70% “3.00% slowly available
0.70% Water Soluble Iron nitrogen from soybean
argne ) o el
0.08% Water Saluble Manganese molazses.

Molybdenum (Mao) 0.0005%.
Zinc {(Zn) 0.10%

0.10% Water Soluble Zinc

Lawn and Garden Fertilizer Project
supported by:
MINMESOTA SOYBEAN RESEARCH AND PROMOTION
COUNCIL CHECKOFF

SATISFACTION GUARANTEED
Manufactured for AminOrganix®
3800 American Blvd W Ste 1500

Bloomington, MN 35431
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Site Demonstrations

Arboriculture Site Demonstration

Bare root tree growth demonstration with Quarry Creek Nursery of St. Cloud, Minnesota.

At Quarry Creek Nursery, soybean meal-based fertilizers were compared with conventional fertilizers in a
containerized bare-root tree application. About ten apple trees and five shade trees were planted in a standard
soil media containing soybean meal-based fertilizer, while all of their other trees were planted in a standard soil
media using conventional fertilizer. After three months of growth, the test trees were healthy, and qualitative
observations noted no difference between the conventional and soy-based fertilizer types.

Lawn Site Demonstrations in Minnesota

Two community sites, the University of Minnesota West Central Research & Outreach Center (WCROC) sites and
the City of Hutchinson were chosen to demonstrate the soybean meal fertilizer 24-0-8 blend (Figures 3 and 4).
The WCROC also provided 7-1-7 soybean meal blended fertilizer for its floriculture program. The 24-0-8 fertilizer
was applied in Fergus Falls and Thief River Falls in April 2024 and in Hutchinson in May 2024. The 7-1-7 was
applied at the WCROC in Morris in early May, and the 24-0-8 blend was applied at the WROC in Morris in late
June 2024. The Morris application incorporated the horticulturist in Morris, and the other locations incorporated
work with the groundskeeping departments at each location. AURI and MSR&PC delivered the product and
assisted with the applications in Morris and Hutchinson. AURI delivered the product and assisted with the
applications in Fergus Falls and Thief River Falls. The horticulturists applied the fertilizer on the plants at the
WROC. The sites included:

Northland Community and Technical College (NCTC) in Thief River Falls (Figure 3)
Minnesota State Community and Technical College (M State) in Fergus Falls (Figure 4)
Oakland Cementary, Hutchinson (Figure 5)

WCROC, Morris (Floriculture) (Figure 6)

P wnNe

Below is a map of the locations of the selected sites.

Each site comprised 100 x 100-foot application areas next to larger unfertilized grass areas. The Thief River Falls
site application took place on April 23rd, and AURI staff conducted follow-up visits.
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Figure 3: Northland Community and Technical College — Thief River Falls, Minnesota

Northiand Community & Techniced College
=" SoyPertier Dermo St

— P L
'Mar-_‘d Community,
-"r_t'agd)nical College?

https://earth.google.com

Figure 4: Minnesota State Fergus Falls Campus — Fergus Falls, Minnesota

https://earth.google.com
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Figure 5: Oakland Cemetery — Hutchinson, Minnesota.

Oakland Cemetery

https://earth.google.com

Figure 6: University of Minnesota — West Central Research & Outreach Center — Morris, Minnesota.
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The horticulture department at WCROC applied the 24-0-8 fertilizer blend to flowerpots in May 2024 and to
the lawn in July 2024. Unfortunately, no photos of the lawn application are available. WCROC Horticulture

Researcher Ella VanKempen treated the fertilized plants in Figure 7 against the control and reported that the
soybean meal fertilizer performed equally well.

Figure 7: University of Minnesota — West Central Research & Outreach Center, Horticulture
Department, Morris, Minnesota

Photo credit: Harold Stanislawski, AURI

Lawn demonstration application photos per site location (Figures 8-18).

Figure 8: Northland Community & Technical College Application, Thief River Falls, Minnesota

Photo credit: Becky Philipp, AURI
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The product formulation was easy to apply. The material did not clump, and the spreading was uniform. The
fertilizer (24-0-8 blend) was applied at the recommended rate of 1,700 square feet per 25-pound bag.

Figure 9: Minnesota State Community and Technical College, Fergus Falls, Minnesota
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oto credit: arold Staislawski, AUI

AURI staff worked with the maintenance department at M State in Fergus Falls for product calibration and
application.

No photos were available for the applications at Oakland Cemetery in Hutchinson, Minnesota, or the WCROC
Horticulture Department in Morris, Minnesota. AURI staff worked with the City of Hutchinson Public Works
Department and the WCROC Horticulture Department.

Figure 10 shows the Product Evaluation (24-0-8) of soybean meal blend fertilizers as of May 13 (three weeks) in
Thief River Falls at NCTC. Figure 11 depicts the product evaluation on May 29 (five weeks) after the initial
application.
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Figure 10: Product Application Comparison at Northland Community and Technical College, Thief River Falls,
Minnesota After 3 Weeks

Photo credit: Becky Philipp, AURI
24-0-8 blend Unfertilized area

Figure 11: Product Application Comparison at Northland Community and Technical College, Thief River Falls,
Minnesota After 5 Weeks

24-0-8 blend Unfertilized area

Due to the thickness of the grass, NCTC did not apply a second fertilizer application of the 24-0-8 blend. Figure
12 depicts the grass condition on September 6, 2024, with the signage placed near the southern edge of the
plot.
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Figure 12: Fertilized Demonstration Area at Northland Community and Technical College, Thief River Falls,
Minnesota After 6 Weeks

24-0-8 blend

Photo credit: Becky Philipp, AURI

Figure 13: Fertilized Demonstration Area at NCTC,
Shannon Boen

Positive responses were received by all of the
participants in the demonstrations. According to
NCTC Grounds and Roads Maintenance
Coordinator Shannon Boen (Figure 13), “This spring
we had the opportunity to give the 24-0-8 soybean
meal blend a try on our grounds! Outstanding is the
word that comes to mind. We had lots of moisture
right after we applied the fertilizer and to be
honest, we couldn’t keep up with the growth. |
found that at times it was growing 4-5” over a
weekend. Again, the conditions were perfect, and it
worked great!”

Phot credit: SaonBoen, NCTC
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Like in the Thief River Falls area, M State in Fergus Falls, Minnesota, and Oakland Cemetery in Hutchinson,
Minnesota, received consistent moisture throughout the product evaluation period. Figures 14 and 15 compare
the fertilized portion of the grass at M State to the unfertilized grass at M State on June 26, 2024, about eight

weeks after the application.

Figure 14 Product Application (24-0-8) Comparison, Minnesota State Community and Technical College, Fergus
Falls, Minnesota After 8 Weeks

Photo credit: Harold Stanislawski, AURI
24-0-8 blend Unfertilized area

Figure 15 Product Application (24-0-8) Comparison, Minnesota State Community and Technical College,
Fergus Falls, Minnesota After 8 Weeks

24-0-8 blend

Unfertilized area

Photo credit: Harold Stanislawski, AURI
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Figure 16: M State’s Kyle Shaikoski

Kyle Shaikoski, Groundskeeper at M State Fergus Falls (Figure 16)
shared with AURI that, “During the test plot this year at M State Fergus
Falls, we did two treatments of fertilizer. One at the end of April and
the other at the start of June. As of August 27, 2024, the test plot was
still a dark rich green, thick, and extremely healthy. Looking at the
product, it was easy to work with and nice to see the longevity of the
product holding to this day. Looking at the area next to the test plot
you can see that the grass is not healthy and needs fertilizer. Laying
down strips [for athletic fields] in your turf is easy after using this
product.”

Photo credit: Harold Stanislawski, AURI

Oakland Cemetery also had a good experience with the fertilizer, as depicted in Figures 17 and 18. John Olson,
former city public works director in Hutchinson, Minnesota, stated, “The soybean meal fertilizer performance
was outstanding.”

Figure 17: Oakland Cemetery, Hutchinson, Minnesota With Former City Public Works Director John Olson

'''''

P [ i
Photo credit: Harold Stanislawski, AURI
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Figure 18: Product Application (24-0-8) Comparison, Oakland Cemetery, Hutchinson, Minnesota After 4 Weeks

Unfertilized area

24-0-8 blend

Photo redit: Harold Stanislawski, AURI

The 2024 growing season had abundant rainfall. This supported the performance of the fertilizer.

Goal 3 Tactics — Overview of the Analysis Findings for Additional Soybean Meal and Blends in Value-
Added Fertilizer and Soil Amendment Products

Tactic 3: Conduct pricing analysis.

Soybean Meal Feed Grade Professional Turf Fertilizer, Natural Based

The pricing program from Goal 2, Tactic 3, is based on the cost to the distributor. As a result, the pricing is
subject to a markup by the wholesaler or retailer. Since this analysis compares with retail pricing (i.e., Home
Depot, Gertens, etc.), the pricing for the following soybean meal fertilizer in Table 3 has been doubled to
account for a standard retailer markup. In addition, the lowest volume pricing tiers (i.e., two to five pallets)
were used as this would reflect the reality of initial orders. As product sales grow over subsequent years,
larger volumes would most likely be ordered, reducing the pricing for distributors and retailers. NOTE: The
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prices included in Table 3 below were obtained online during July 2024 and may be subject to change based on
supply and demand.

AminOrganix HI SOY $79.20 50 Ibs. $1.58 5,000 sq ft 7-1-7
$40.76 25 Ibs. $1.63 2,500 sq ft
(Axiom $12.30 5 Ibs. $2.46 500 sq ft
Communications
gg;ﬁjggiﬂ’gf 1 Hisoy $81.42 50 Ibs. $1.62 10,000 sq ft | 16-0-8
AminOrganix) $4180 25 Ibs. $167 5,000 Sq ft
$12.52 5 Ibs. $2.50 1,000 sq ft
HI SOY $95.22 50 lbs. $1.90 16,000 sq ft | 24-0-8
$48.86 25 lbs. $1.95 8,000 sq ft
$13.94 5 Ibs. $2.79 1,600 sq ft

Select Home Depot retail synthetic and natural/organic granular fertilizers from Home Depot.com.

Scotts Turf Builder | $63.47 37.5 Ibs. $1.69 15,000 sq ft | 30-0-3
Lawn Food $26.97 12.5 Ibs. $2.15 5,000 sq ft
UltraFeed $79.97 40 Ibs. $1.99 17,778 sq ft | 40-0-5
WinterGuard | $61.47 32.3 Ibs. $1.90 12,000 sq ft | 32-0-10
$26.60 10 Ibs. $2.60 4,000 sq ft
Fall $26.60 10 Ibs. $2.60 4,000 sq ft 32-0-10
Natural $39.86 29.1 lbs. $1.36 4,000 sq ft 11-2-2
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Starter (for $79.97 42 |bs. $1.90 14,000 sq ft | 24-25-2
new grass) $34.97 15 Ibs. $2.33 5,000 sq ft
Vigoro Vigoro $54.97 42 lbs. $1.31 15,000 sq ft | 29-0-4
$22.97 14 |bs. S1.64 5,000 sq ft
Pennington Full Season $63.48 33.6 Ibs. $1.88 12,000 sq ft | 32-0-5
$25.98 11.2 Ibs. $2.32 4,000 sq ft
Greenview Lawn $49.99 48 Ibs. $1.04 15,000 sq ft | 22-0-4
Fertilizer S22.64 16 Ibs. $1.42 5,000 sq ft
Lawn $62.98 33 lbs. $1.91 10,000 sq ft | 27-0-5
Fertilizer
Fall $78.39 45 |bs. S1.74 15,000 sq ft | 30-0-12
Starter $19.99 8 lbs. $2.59 2,500 sq ft 10-18-10
Milorganite Lawn $19.97 32 Ibs. $0.62 2,500 sq ft 6-4-0
Fertilizer
Green GreenEdge | $21.83 40 lbs. $0.55 3,000 sq ft 6-2-0
Technologies
Propeat All Purpose | $33.64 25 lbs. $1.35 5,445 sq ft 11-11-11
$34.52 25 lbs. $1.38 5,445 sq ft 13-5-8
Greens $35.67 25 Ibs. $1.42 5,445 sq ft 17-0-4
Grade
SimplyGro Old Farmer’s | $24.05 20 lbs. $1.20 5,000 sq ft 10-0-2
Almanac
E-blend Lawn $54.00 40 lbs. $1.35 9,300 sq ft 21-0-5
Fertilizer
Restoration | $62.98 40 lbs. $1.57 8,000 sq ft 12-20-12
Starter
Purely Organic | Lawn $31.97 25 lbs, $1.28 Not Labeled | 10-0-2
Fertilizer
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Lebanon Turf

Turf Nurture

$48.77
$19.99

25 lbs.
8.33 Ibs.

$1.95
$2.40

5,000 sq ft
1,600 sq ft

15-0-7

Select Gertens retail and professional synthetic and natural/organic granular fertilizers from

Gertens.com.

JRK 4-Step $219.99 50 lbs. $4.39 15,000 sq ft | Various
$89.99 18 Ibs. $4.99 5,000 sq ft
Turf Special $54.99 50 Ibs. $1.10 15,000 sq ft | 24-0-1
$19.99 18 Ibs. S1.11 5,000 sq ft
Starter Lawn | $39.99 50 Ibs. S.79 15,000 sq ft | 13-25-5
$16.99 18 Ibs. $0.94 5,000 sq ft
Winterizer $54.99 50 Ibs. $1.09 15,000 sq ft | 20-0-12
$21.99 18 Ibs. $1.22 5,000 sq ft
Lebanon Turf Country Club | $89.99 50 lbs. $1.79 10,000 sq ft | 10-18-18
(Professional) $84.99 50 lbs. $1.69 15,000 sq ft | 16-0-18
ProScape $136.65 50 Ibs. $2.73 12,500 sq ft | 13-0-5

Milorganite Lawn $14.99 32 lbs. $0.46 2,500sqft | 6-4-0

(Retail) Fertilizer $5.99 5 Ibs. $1.20 400 sq ft

(Professional) Greens $74.99 50 lbs. $1.50 4,000sqft |6-4-0
Grade

Sustane Early $44.99 30 lbs. $1.50 5,000sqft | 9-0-2

(Retail) Summer
Turf Starter | $44.99 30 Ibs. $1.50 2,500 sq ft | 8-0-4
Winterizer $44.99 30 Ibs. $1.50 5,000sqft | 8-2-4
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All Natural $39.99 20 Ibs. $2.00 2,000sqft | 8-2-4
$14.99 5 lbs. $3.00 500 sq ft

(Professional) 4-6-4 $37.50 50 lbs. $S0.75 2,000sqft | 4-6-4

4-6-4 Greens | $49.99 50 lbs. $1.00 2,000 sq ft 16-4-8

16-4-8 $116.81 50 lbs. $2.33 8,000 sq ft 16-4-8

18-1-18 $124.44 50 lbs. $2.48 9,000 sq ft 18-1-8
Fertilome Starter $14.99 4 |bs. $3.00 1,000sq ft | 9-13-7
Down to Earth | All Purpose $16.99 5 lbs. $3.40 400 sq ft 4-6-2
Coop Poop Organic $19.99 40 Ibs. $0.50 4,000sqft | 2-4-3

Lawn and $7.99 6 Ibs. $1.33 600 sq ft

Garden

Select SiteOne professional granular fertilizers from individual microsites of various Twin Cities depot

locations.

Lesco 36-0-6 Poly | $98.60 50 Ibs. $1.97 12,000 sq ft | 36-0-6
24-3-12 Poly | $84.06 50 Ibs. $1.68 12,000 sq ft | 24-3-12
10-0-20 Poly | $47.51 50 Ibs. $0.95 10,000 sq ft | 10-0-20
14-14-14 $70.91 50 Ibs. $1.42 13,200 sq ft | 14-14-14
14-2-14 Elite | $65.32 50 Ibs. $1.31 13,200 sq ft | 14-2-14
Basic $35.79 50 Ibs. $0.72 14,000 sq ft | 24-0-4
Nutrition
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Lebanon Turf Country Club | $76.81 50 Ibs. S1.54 26,000 sq ft | 27-0-5
27-0-5
Country Club | $59.99 50 Ibs. $1.20 15,000 sq ft | 18-0-18
18-0-8
Country Club | $84.99 50 lbs. $1.70 11,400 sq ft | 14-7-14
14-7-14

Shaw’s Turf Food $37.23 50 lbs. S0.74 20,000 sq ft | 30-0-6

Milorganite Professional | $23.10 50 Ibs. S0.46 4,000sqft | 6-4-0
Grade

Sustane 18-1-18 $107.83 50 Ibs. S2.16 9,000sqft | 18-1-18
8-2-4 $95.67 50 Ibs. $1.91 4,000 sq ft 8-2-4

Select Fleet Farm retail granular synthetic/natural fertilizers from Fleetfarm.com.

Scotts Turf Builder | $59.99 39.56 Ibs. | $1.52 15,000 sq ft | 30-0-3
Winterguard | $59.99 32.3 lbs. $1.88 12,000 sq ft | 2-0-10
$9.99 15.32 Ibs. $0.65 5,000 sq ft
Lawn $12.99 15 Ibs. $S0.86 5,000 sq ft 26-0-3
Fertilizer
$59.99 32.3 lbs. $1.86 12,000 sq ft | 32-0-10
Fall $9.99 15.32 Ibs. S0.65 5,000 sq ft
Superior Lawn $21.99 32 lbs. $0.68 10,000 sq ft | 25-0-6
Fertilizer
$24.99 32 Ibs. $0.78 10,000 sq ft | 12-20-06
Starter
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$21.99 32 Ibs. $S0.69 10,000 sq ft | 19-0-11
Winterizer
Milorganite Lawn $12.00 30 Ibs. S0.40 2,500 sq ft 6-4-0
Fertilizer
Superior All Natural $9.99 36 Ibs. S0.28 2,500 sq ft 5-5-0
Fertilizer
Espoma Lawn Food $14.99 28 Ibs. S0.53 5,000 sq ft 15-0-5

Conclusion: Soybean meal-based fertilizer is cost-competitive.

Goal 4 Tactics — Overview of Value Chain Identification and Sales Pathway Findings

Tactic 1: Identify commercialization partners for soybean meal fertilizer and compost products.

Below are commercialization partners identified for soybean meal fertilizer and compost products.

e Primary high-potential commercialization partners could include:
Form-a-Feed
Minnesota, Wisconsin, and North Dakota soybean producer associations
Farmer’s Union Industries / Farmers Union Enterprises
Cooperatives such as CHS
Minnesota Department of Transportation
City of Hutchison

Minneapolis Parks & Recreation

Lunseth

0O O O O O O O O

e Secondary commercialization partners could include:
o True Value Hardware

o Ace Hardware

e Shakopee Mdewakanton Sioux Community (SMSC) could include:
SMSC metropolitan composting facility
Dundee Landscaping

Gertens
Plaisted
Central Landscape Supply

(@]

@)
@)
@)
©)
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Outreach

In support of Goal 4, regarding outreach efforts, AURI hosted a podcast titled “Agricultural Innovation: Soybean
Meal Fertilizer” and published it on AURI’s website on August 21, 2024. Website promotional copy and interview
link are included in Appendix B. The podcast is also posted on AURI’'s website (https://auri.org/auri-
news/2024/08/21/agricultural-innovation-soybean-meal-fertilizer/). AURI promoted the podcast in its
September e-newsletter, AURI Ag Innovation News Update (see Appendix C), and through various podcast
platforms, including Spotify, YouTube Music, Apple Podcast, BluBrry, and others.

AURI also published an article titled “Fueling Potential for Soy Fertilizers” in its AURI Ag Innovation News,
November 2023-January 2024 issue. It highlights the soybean fertilizer blends. A copy of the article is included
in Appendix D.

AURI Business and Industry Development Director Harold Stanislawski and Business Development Director of
Biomass Feedstocks Brad Matuska attended the 2024 Northern Green Expo tradeshow in St. Paul, Minnesota,
on January 24, 2024. There were approximately 5,000 attendees at the event, comprised of various industry
professionals representing areas such as landscape contractors, arborists, golf courses, sports turf,
parks/recreation professionals, and more. Northern Green is the premier lawn, garden, turf applications, and
tree fertilizer tradeshow. AURI had a booth at the tradeshow and handed out fertilizer samples to potential
buyers. Booth traffic was steady, with an average of five to six people visiting the booth per hour. There was a
lot of activity and interest in the soybean meal blended fertilizer. AURI connected with fertilizer horticulture
integrators and visited with attendees representing nurseries, tree growers, greenhouses, Sustane, etc. (Figure
19). Specifically, Matuska connected with Quarry Creek Nursery, resulting in a demonstration of bare root tree
growth with the fertilizer mentioned earlier in the report.

Figure 19: AURI and visitors from American Peat Technology at Northern Green Expo
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Photo credit: American Peat Technologies
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In collaboration with AminOrganix (Figure 20), AURI debuted the soybean meal fertilizer blends 7-1-7, 16-0-8,
and 24-0-8 blends at the 2024 Minnesota Farmfest in Redwood Falls, Minnesota, August 6-8, 2024. Questions
were fielded from farmers, government officials, elected officials, and industry representatives who stopped by
the booth. Farmfest attendees had a chance to see the product display and were provided with an informational
handout. Questions were posed regarding performance, cost, and availability. This year’s attendance at the
three-day event was estimated at over 27,000 people.

Figure 20: Mike Reiber, Minnesota Farmfest Booth and Display

AMINORGANI

SUSTAINABLE SOLUTIONS FOR GROWTH

Photo Credit: Lisa Martinez, AURI

AURI also developed a one-page handout on soybean meal fertilizer blends as part of the project for use at
tradeshows and expos. The handout has been at Farmfest and the Big Iron Farm Show in West Fargo, North
Dakota. A copy of the handout is included in Appendix E.

Posters were also developed to further educate the public about soybean meal fertilizer products at upcoming
tradeshow events, such as the 2024 Prairie Grains Conference and the 2025 Minnesota Ag Expo, Mankato,
Minnesota.

Regarding identifying commercialization pathways, AURI promoted the soybean meal business opportunity to
Farmers Union Enterprises (FUE) and CHS, Inc. FUE is interested in supporting the possible utilization of soybean
meal fertilizers in Safety Rest Areas and Waysides opportunities with its company, Green View. The Minnesota
Department of Transportation contracts with Green View to provide custodial services at Minnesota safety rest
areas. CHS Inc. owns the Cenex Convenience Stores and could add soybean meal fertilizers to their product lines.
AURI Business and Industry Development Director Harold Stanislawski met with the CHS New Horizons Manager
concerning their interest in soy-based fertilizers and distribution. In addition to planning a follow-up meeting
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with CHS, AURI is also working to arrange a meeting with Forma-A-Feed, Inc., to discuss distribution
opportunities. The organizations mentioned above represent potential value chain channels.

Conventional distribution was also explored with existing green industry distributors. There is interest in
distributing these products, but more education is needed.

Axiom and the MSR&PC also conducted outreach to increase awareness of soybean meal fertilizer blends. On
September 11, 2024, Axiom released results from its 2024 Lawn Fertilizer Survey to subscribers of Axiom’s lawn
and marketing surveys and all lawn/garden and greenhouse trade publications. A copy of the announcement is
included in Appendix F. AminOrganix also participated in an article entitled “They’re using Soybean Meal in Lawn
Fertilizer,” published in the November 4, 2024, volume 48 number 4 issue of Farm Show magazine. A copy of
the article is included in Appendix G and is also available at
https://www.farmshow.com/a article.php?aid=39579. Farm Show has 300,000 readers in the U.S. and Canada.
MSR&PC posted information about the demonstration held in the city of Hutchinson on its blog on May 15, 2024
(see Appendix H).

Harold Stanislawski will attend Bio Innovations Midwest on September 23-24 in Omaha, Nebraska. This event
highlights bio innovations, value chains, and supply chains. Opportunities to advance the soy complex within
these areas will be explored.

Conclusion and Recommendations

Soybean meal-based fertilizer is cost-competitive. Soybean meal blend fertilizers have market opportunities for
residential and selected institutional markets. The targeted homeowner market fertilizer using soybean meal
blends formulated and manufactured in Minnesota (7-1-7, 16-0-8, and 24-0-8) contains commodity soybean
meal. These blends and comparable products would be the primary products for lawn and garden markets.

More educational awareness is needed on the benefits of soybean meal for plant nutrition and soil nutrition.
This could be accomplished by distributing available science-based informational materials about soybean meal
as fertilizer in the University of Minnesota network and through the private horticultural lawn and garden sector.
Continued work is recommended to develop distributor and value chain relationships to advance market sales
opportunities.

Further marketing research and promotion of these blended and natural-based fertilizer options will be critical
for the future growth of soybean meal in fertilizer applications. Research from this project indicates that
Minnesota has manufacturing capabilities, distribution options, adequate sources of soybean meal grown by
Minnesota farmers, and interest from consumers and horticultural operators.

Work in the soybean meal fertilizer area will continue in 2025. The MSR&PC approved an AURI project to
formulate liquid soybean meal fertilizers suitable for horticultural settings, and project activities are underway.
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With the increased demand for soybean oil and expanded crush facilities, such as the North Dakota Soybean
Processors Plant in Casselton, North Dakota (pictured below), the supply of soybean meal will grow. The North
Dakota Soybean Processors crush plant generates 3,000 tons of soybean meal daily.

North Dakota Soybean Processors Plant, Casselton, ND
Photo Credit: Jeff Beach, North Dakota Monitor

Soybean Meal
Photo Credit: Minnesota Soybean Processors
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iom the Survey

Our aim with this research is to learn more about how U.S.
homeowners view lawn and garden fertilizers. Knowing their
concerns, needs, and purchase habits help develop better
roadmaps for the customer journey.

In this study, we attempted to:

1. Learn more about homeowner views, experiences and
purchase intent for fertilizers.

2. ldentify what attributes homeowners use to help them decide
what is a safe fertilizer.

3. ldentify their usage habits of lawn pesticides.
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Executive Summary

Homeowners remain concerned about the safety
of fertilizers.

* 95%+ say it's important to apply fertilizers that are
safe for children, pets and the environment.

» 70% are concerned or highly concerned about
fertilizers polluting lakes, streams and rivers.

* 61.5% are concerned about application of fertilizers
and pesticides in nearby parks, sports fields and
golf courses.

* 53.1% of respondents say that it's important to
apply safe lawn fertilizers to keep from harming
animals, pets and wildlife.

Ingredients help define safety for homeowners.

* 60.5% prefer fertilizers made from pet/animal feed
ingredients vs. 35.3% prefer fertilizers made from
manures and sludge vs. 4.2% for petrochemicals
(synthetics).

« 75% are likely to buy fertilizers made from pet food
or FDA feed grade ingredients, and 50% will pay 10-
20% more.

» 80% say fertilizers made with pet/animal feed
ingredients means safety.
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Executive Summary

Despite safety concerns, many still use lawn

pesticides or fertilizers that contain them. Th IS Area H aS Beel‘l
« 67% have applied fertilizers with weed killers and Treated with

insecticides.
* 65.2% view pesticides as dangerous, harmful

chemicals which are not good for children or pets. F E RTI L IZE R

* 59.9% remember seeing lawn signs warning people
and animals to stay off treated turf for 24 hours.

« 55.7% still use herbicides or fungicides
« 44.7% still use insecticides

« The top 3 reasons for not using natural pesticides
on lawn include: doesn't work (29.1%), didn't do a
good job (20.3%), and cost (19%).

Top information and retail sources for
natural/organic fertilizers.

« Top 4 information sources include: IGCs (53.7%),
University/County Extension Agent (43.5%),
Home Depot (38.1%), Farm Store (28.1%). ‘

» Top 4 retail outlets carrying the best

A

‘ |
natural/organic fertilizers include: Home Depot Please Keep All Pets

|

/

(56.6%), Lowe's (46.3%), Farm Store (34%) and
Walmart (33.3%).

Off The Grass





aXiom Lawn Fertilizer Safety

Children, Pets and the Environment Highly Important

3 - : T] ‘ s'..
. t\- By ;

Is it important to you to apply lawn fertilizers S8 ™ ' . % ¥ q .
that are safe for children, pets and the AW i
environment? (close ended)

e _\5 Z - -‘@‘I

80.0% -
60.0% -
40.0% -
20.0% -
0.0% -

Female

100.0%
80.0% -
60.0% -
40.0% -
20.0% -

0.0% -






2Xiom Lawn Fertilizer Safety

Animals, Pets, and Wildlife #1

Why is it important to you to apply lawn fertilizers that are
safe for children, pets and the environment? (open ended)

60.0%

53.1%

50.0% -

39.2%

40.0% -

30.0% -

20.7%

20.0% -

10.0% -

0.0%
To keep animals, pets, and all To keep my family, children  To protect the environment,
wildlife safe and neighbors safe water
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¥"*™ Lawn Fertilizer Pollution Concerns

69.5% Concerned about Water Pollution

How concerned are you about lawn fertilizers polluting lakes, streams and
rivers with nitrates and phosphates?

50.0% e

40.0%

30.0%

20.0%

10.0%

0.0%
Highly concerned Concerned Neither concerned or not Not concerned Definitely not concerned

concerned






40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

% Lawn Care Application Concerns

61.5% Concerned about Applications in Neighborhood, Parks,
Sports Fields and Golf Courses

How concerned are you about the fertilizers, pesticides, herbicides being applied to lawns
near your neighborhood, in parks, sports fields and golf courses in your community?

Highly concerned Concerned Neither concerned or not Not concerned Definitely not concerned
concerned
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slom. Lawn Care Warning Signs

59.9% Remember Seeing Turf Warning Lawncare Signs

Do you remember seeing signs on lawns warning gy ;
people and pets to stay off them for 24 hours after turf O
care applications? e CHEMICALLY
oo ] TREATED
59.9% "
60.0% - X S LAWN
40.1%
40.0% -
20.0% -
0.0% - ‘

Yes No





ffffffffffffffffffffffff Natural/Organic Fertilizer Use

What was your experience with these natural or organic fertilizers?
I've used them and continue to use them. .6% )
| want to try them.

| use both natural/organic and synthetic fertilizers.

I've never used them.

I've used them and went back to synthetics.

I'm not interested in them. 4.9%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

10
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aiom Fertilizer Ingredients

Plant-Based and Feed Grade Ingredients Most Preferred

What do you think natural or organic fertilizers contain that makes them safer
than other fertilizers? (check all that apply)

Plant, and animal based nitrogen, potassium and phosphorus
sources like soybean meal, alfalfa meal, feather meal, fish...

100% FDA feed grade ingredients like those included in pet foods
and livestock feeds

Natural mineral sources of potassium, phosphorus, magnesium,
sulfur, iron, zinc and calcium

Manures
Nitrates
Molasses

Sludge reclaimed from sewage

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%
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Least Preferred Fertilizer Ingredients

Fossil Fuel and Manure Fertilizers Least Preferred

What type of fertilizer would you prefer most? (check one)

70.0%
60.0%

60.5%

50.0%

40.0% -
30.0% -
20.0% -
10.0% -
0.0% -

12

4.2%
I
I I
A natural organic fertilizer that A natural organic fertilizer that contain A synthetic fertilizer made of fossil
contains manures and sludge. pet food/FDA feed grade ingredients. fuels or petrochemicals.
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80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

13
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If a natural

animal feed ingredients like those used in pet
food or livestock feed, would that help

demonstr

79.6%

Yes

FDA Feed Grade Ingredients

Define/Demonstrate Safety

or organic fertilizer was made of FDA

ate safety to your family, your pets
and the environment?

No Not sure/Don't know
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aXiom Lawn Fertilizer Purchase Outlets

Home Depot, Lowe’s, Walmart and Farm Store Top 4 Outlets

Where do you buy most of the fertilizer that you apply on your lawn? (select one)
Home Depot |

Lowe's

Walmart

Farm Store (e.g. Tractor Supply)
Online (e.g. Amazon)

Hardware Store

Amazon

Local Garden Center

Grocery Store (e.g. Kroger)
Other (please specify)

Menards

Feed Store

Other

Club stores (e.g. Costco)

20.7%
3.1%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%
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e L awn Fertilizers with Chemicals
67% Apply Fertilizers with Weed Killers and Insecticides

Have you ever applied fertilizers on your lawn containing chemicals like
weed killers and insecticides?

80.0%
70.0% Ce7.0%)
60.0%
50.0%
40.0% -
30.0% -
20.0% -
10.0%
0.0%

9.1%

Yes No Not sure/Don't know
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59.9% Consider Insecticides, Herbicides & Fungicides Harmful

Do you see insecticides, herbicides and fungicides as harmful to the

environment, pets and humans?

70.0%
60.0% -
50.0% -
40.0% -
30.0% -
20.0% -
10.0% -
0.0% -

16

59.9%

Yes

21.0%

19.1%

Not sure/Don't know

No
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¥°" Harm To Environment, Pets & Humans

65.2% view as Dangerous, Harmful Chemicals

Why do you see insecticides, herbicides and fungicides as harmful to the
environment, pets and humans? (open ended)

Dangerous, harmful chemicals, not

good for children and pets 2%

Don’'t use them

Not sure

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

17
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60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Herbicide and Fungicide Use
55.7% Still Use Herbicides or Fungicides

Do you typically apply herbicides (weed killers) or fungicides to your lawn?

cE =7
DI /77

Yes

38.5%

No

5 Q0/
2.070

Not sure/Don't know
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60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Insecticides in Lawn Care

44.7°% Still Use Insecticides

Do you typically apply insecticides like grub killers or ant killers to your

lawn?

49.2%

Yes

No

Not sure/Don't know
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plom. Insecticides in Lawn Care

Less than 12% use natural pesticides on their lawns

Do you use natural pesticides on your lawn?

90.0% 82.8%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0% -

5.9%

Yes No Not sure/Don't know
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iom_ Natural Pesticide Use

Natural Alternatives Perceived as Ineffective and Costly

Why don’t you use natural pesticides on your lawn?

It doesn't work 9.1%
It didn't do a good job

Cost prohibitive

| don't think its safer

| had to apply much more/more times

It hard to use

Other

0.0% 10.0% 20.0% 30.0% 40.0%
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yiom. Preferred Nutrient Source
Manures Still Popular, Slight Edge for Animal Feed Ingredients

Which type of natural or organic fertilizer would you prefer to apply?

50.0% 45.6%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

13.6%

I I
One made with manures or One made from city sludge One made from pet food ingredients
composted manures

22
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e~ Top Natural Fertilizer Info Sources

IGCs, Universities, Home Depot, Farm Stores, YouTube

What is the most credible source to learn about natural and organic fertilizers?

Independent/local Garden Center 53.7%

University/county extension agent 43.5%
Home Depot
Farm store
YouTube
Hardware store
Lowe's

Social media
Newspaper
Magazine
TV/Radio

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%
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Natural/Organic Fertilizers

Benefits excerpts from various universities/county extension agents.

Natural fertilizers tend to
release nutrients more slowly
than synthetic fertilizers,
reducing the risk of nutrient
leaching and runoff which
can pollute water bodies.
Organic fertilizers minimize
nutrient losses and are less
likely to cause salt injury to
plants.

Oregon State University

Organic fertilizers contribute
to long-term soil health by
increasing the the organic

matter content, which
improves soil structure, water
retention and microbial
activity.

Michigan State University

Natural fertilizers can improve
soil microbial activity, which
enhances nutrient cycling and
availability. They also reduce
the need for chemical inputs,
which can lead to a healthier
ecosystem in the garden or
lawn environment.

University of Florida

Natural fertilizers help
maintain and build soil
organic matter which is

crucial for long-term soil
health. By supporting

beneficial soil organisms,

natural fertilizers contribute
to a more balanced soil
ecosystem reducing the
dependency on chemical
treatments.

University of Illinois
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y( vvvvvvvvvvvvvvvvvvvvvv Top Sources for Natural Fertilizers

Home Depot, Lowe’s, Farm Stores, Walmart, IGCs

Where do you think you can buy the best natural or organic fertilizers? (check all that apply)

Home Depot

Lowe's

Farm Store (e.g. Tractor Supply)
Walmart

Local Garden Center
Online (e.g. Amazon)

Feed Store

Amazon

Club stores (e.g. Costco)
Hardware Store

Menards

Grocery Store (e.g. Kroger)
Other (please specify)

56.6%
46.3%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%
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Niom. Safety Perceptions

68.6% See Fertilizers Made with Animal Feed Ingredients as Safe

How safe do you think fertilizers made from pet food or FDA feed grade ingredients are?

50.0%  47.6%)

40.0%

30.0%

20.0%

10.0%
0.0%

Highly safe Safe Neither safe or unsafe Not safe Definitely no safe






yiom_ Pricing Expectations
65.1% Expect to Pay More

Do you think fertilizers made from pet food or FDA feed ingredients cost more or less
than fertilizers made from fossil fuels, petrochemicals, manures or sludge?

70.0% 65.1%

60.0% -

50.0% -

40.0% -

31.7%

30.0% -
20.0% -

10.0% - 3.2%
0.0% - { | I

Costs more Costs the same Costs less
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Xiom High Purchase Interest

75.1% are Likely to Buy

How likely would you be to buy a fertilizer that was made from pet food or FDA
feed grade ingredients?

50.0%
42.4%
40.0%
30.0%
20.0%
10.0%
0.7%
0.0% w
Highly likely Likely Neither likely nor unlikely Not likely Definitely not likely
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priem. Pricing Expectations
Nearly Half will Pay 10-20% More

How much more would you pay for a fertilizer made from pet food or FDA feed grade ingredients?

45.0% 41.8%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

| would pay at | would pay 20% | would pay 10% | wouldn't pay | wouldn't
least 30% more more more more purchase this
type of fertilizer.
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Demographics - Age & Gender

Survey Age Groups Survey Gender Breakdown
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35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

How often do you fertilize?

Demographics - FFertilizer Apps

Once a year

31.7%

Twice a year

Three times a year Four times a year

More than four
times a year

Other (please
specify)
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50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

50.0%
40.0%
30.0%

20.0% -

10.0%

0.0% -

Demographics - Fertilizer Apps

How often do you fertilize?

| 31.0%

B oo e

26.0%

Once a year

20.8%

16.2%

Twice a year Three times a year Four times a year

34.0%

Once a year

-

39.8% N 1s2s I 263« N 3553

28.3%

22.2%

0 Qe U o N
| | B ) i
Twice a year Three times a year Four times a year
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60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

What form of lawn fertilizer do you prefer?

49.8%

11.0%

Granular/dry Liquid Water soluble A combination of
(fertilizer you mix liquid and dry
with water to spray
on)
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Additional information
available upon request

This report represents a summary of our
key research findings.

Contact Mike Reiber

mreiber@axiomcom.com

If you'd like more detailed implications,
customized views of the data, demographic
or age breakdowns and more, contact us. 5&1



mailto:seinck@axiomcom.com
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Since 1993, Axiom has served North America’s best known
horticultural, agricultural, building products and utility
companies.

Axiom uses market insights to drive strategies in sales,
innovation and market communications, which accelerate
purchase decisions and business growth.

Headquartered in Minneapolis, Axiom is a fully integrated
team based in Charlottesville, VA; Charlotte, NC; and Cedar
Rapids, IA..

Positively Different

We are not a traditional marketing firm. Our team is
comprised of industry veterans who've led businesses from
start-ups to Fortune 500 companies.

We're not just marketeers. We're researchers, product
developers, chemists and engineers with real world
experience and similar responsibilities to those of our
clients.

Our intimate understanding of the verticals we serve helps
us solve your biggest challenges faster for quicker ROl and
sales acceleration.
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Appendix B: AURI Soybean Meal Fertilizer Podcast Promotion - AURI Website

https://auri.org/auri-news/2024/08/21/agricultural-innovation-soybean-meal-fertilizer/

—"'
auri

Agricultural Utilization Research Institute

About~  AURIServices~ News~  Events/Webinars~ Resources Donate Contact

< AURI News .

Ag Innovation

Success stories News POdcaSt

Ag innovator of the Home | AURI Mews | Podcast Episode | Agricultural Innovation: Soybean Meal
year Fertilizer

Press releases Ag ricultural Innovation:

General news Soybean Meal Fertilizer

August 21. 2024

In this episode, Harold Stanislawski, Business & Industry
Development Director at the Agricultural Utilization Research
Institute (AURI), chats with Mike Reiber, Founder and CEQO of
Axiom, and Mike Youngerberg, Senior Director of Product
Development & Commercialization at the Minnesota Soybean
Research & Promeotion Council, about producing a variety of
fertilizers using soybean meal

00-00 ) —

Podcast: Play in new window | Download (Duration: 28:26 —
26.1MB) | Embed
Subscribe RSS

PREVIOUS NEXT
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https://auri.org/auri-news/2024/08/21/agricultural-innovation-soybean-meal-fertilizer/








Appendix C: AURI Soybean Meal Fertilizer Podcast Promotion, Ag Innovation News Update

‘\\ OUR MISSION

Accelerate the expansion of the agricultural
auri :
Agricultural economy by empowering expanded uses and

Utilization

Research markets of agriculturally derived products

Institute

A2 Milk Survey

Are you a dairy farmer or do you know a

dairy farmer?

The Agricultural Utilization Research

Institute (AURI) is seeking input to help

inform options for dairy farmers and A2
FARMER:

Milk opportunities in Minnesota.

View Survey

Big Iron 2024

Big Iron is Sept. 10-12 in West Fargo, ND.
It is the largest farm show in the Upper
Midwest showcasing 900+ exhibitor
booths, demos, training sessions, and
more. Stop by AURI's booth (K-19) to chat
with staff about our value-added
commercialization services, current
projects, and research initiatives.

Learn More
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Appendix C: AURI Podcast Promotion, Ag Innovation News Update

Agricultural Innovation:
Soybean Meal Fertilizer

——

In this podcast episode, Harold
Stanislawski, AURI's Business & Industry
Development Director, chats with
Minnesota Soy's Mike Youngerberg and
Axiom's Mike Reiber about producing a

A g Inno Va ﬁon variety of fertilizers using soybean meal.
News Podcast |gme

AURI in the News
Soy Oil to Roof Rescue

Ambassador Linda Thomas-Greenfield Travels to Minneapolis, MN

Upcoming Events
Sept. 10-12 — Big Iron Farm Show (West Fargo, ND)

Sept. 11 — Climate Change Opportunities Webinar:
Utilizing CO2 for Value-Added Agriculture

Oct. 7-9 — Food, Aq, Ideas Week

. Did You Miss an AURI Event?
View We Have You Covered.

On-Demand Visit AURI's YouTube channel to view
Webinars & More on-demand videos from AURI's Webinar
Wednesday series, Fields of Innovation
events, New Uses Forum, Minnesota

YouTuhe Renewable Energy Roundtable, and more!

Subscribe to be the first to know about new
videos!
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Appendix C: AURI Podcast Promotion, Ag Innovation News Update

Subscribe to AURI's Podcast!

The Ag Innovation News podcast features Dan Skogen
having in-depth conversations with some of the brightest )
minds and most recognizable personalities in Minnesota’s —

value-added agriculture ecosystem. Ag )n no;[ation
Listen & Subscribe News Podcast

Ag Innovation News
The newspaper is designed to make research and technical information easy to read and
enjoyable for the average user. From an initial subscription list of 4,000, it has grown to
reach more than 12,000 print and online readers every quarter, covering AURI’s work in
the development of new food products, renewable energy, biobased products and new
uses for agricultural coproducts.

// Connect with us //
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Appendix D: AURI Ag Innovation News Article - Fueling Potential for Soy Fertilizers
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The soybean industry is realizing a profound period of investment and
growth. As demand grows for low carbon fuels, including renewable
diesel and sustainable aviation fuel made from feedstocks like
soybean oil, new soybean crushing plants are opening or are under
construction in North Dakota and South Dakota, while expansion is
taking place at existing plants in Minnesota.

“At last count, | believe there are 11 new plants nationwide that
should be operating by 2026,” says Mike Youngerberg, senior director
of product development for Minnesota Soybean Research and
Promotion Council (MSR&PC). Two of the new plants will be in North
Dakota and one in South Dakota.

The thirst for soybean oil may be driving processing growth, but oil
is just one component produced by soy crushing. The added crush
capacity means there will also be a larger influx of soybean meal
available to the market, a situation that has not gone unnoticed.

“We recognize that we’re going to have a huge amount of meal that
we’re going to have to do something with,” Youngerberg says. “We
can certainly export some, but here at home, all the pigs, chickens
and soy-based foods aren’t going to take up that kind of volume. We
need to look at avenues beyond our livestock markets and at other
opportunities that didn’t present themselves previously.”

One promising opportunity is the area of lawn, turf and garden
fertilizer. The Agricultural Utilization Research Institute (AURI) worked
with leaders at MSR&PC to further explore the potential for developing
blended fertilizers using high percentages of soybean meal.

According to the U.S. Department of Agriculture (USDA)-National
Agricultural Statistics Service, Americans spend about $604 million
each year on lawn and garden fertilizer. An increasing number of
consumers and businesses want products that are environmentally
friendly, yet effective.

That combination of factors lends itself to soybean meal’s strengths.

AURI connected with AminOrganiX, a Bloomington-based company
that produces and distributes organic fertilizer. Its products — made in
Stewart, Minnesota and Wisconsin — are used on more than 90 golf
courses in the Southeastern United States, including six of Florida’s
top 10 courses.

“Golf course managers are pretty exacting customers,” says Mike
Reiber, AminOrganiX CEOQ. “They know what they like, and they know
what they don't like.”

AminOrganiX ships hundreds of tons of granular fertilizer to the
Southeastern U.S. each year for golf course use. It also provides
fertilizer for crops in the southeast U.S. region, including peanuts,
strawberries, corn, squash and cucumbers.

AminOrganiX developed two higher soy content formulations, a 7-1-
7 (7% nitrogen 1% phosphorous 7% potassium) blend and a 16-0-8
(16% nitrogen 0% phosphorous 8% potassium) formula. Both contain
50% soybean meal.

According to Reiber, there’s no other natural formulated fertilizer that
has anywhere near that quantity of soybean meal.
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To illustrate the products’ performance, three Minnesota entities
utilized the new fertilizer blends on their sites. “The fertilizer
performed well in the area tested and was both easy to apply and
spread,” notes Shannon Boen, grounds and road maintenance
coordinator at Northland Community & Technical College. “Rain
occurred when needed to provide a good read on the fertilizer
performance. | mowed the grass weekly and it looked very nice.
The 16-0-8 blend went on heavier and produced a thick turf with a
lush green appearance. There also seemed to be fewer weeds in
that area—healthier turf means less weeds!”

“Homeowners across America and the people who are
administering publicly owned grounds are looking for alternatives
to chemical fertilizers,” explains Reiber. “The alternative products
they currently have are not fast acting. Our formulations produce
much faster in the soil because they feed the soil microbes.”

Reiber says there is a resurgence in research in the lawn and turf
realm around the impact of amino acids on plants. Amino acids
are growth stimulants which help plants grow deep roots, which
support strong, overall plant health. Because soybean meal is a
good source of amino acids and a non-chemical ingredient, there
is even more potential for soy-based fertilizers.

“It’s hot right now and we’re right in the center of it,” Reiber
says. “That’s a good thing for us and for soy. You've got these
amino acids in soy meal, which is why it’s used as animal feed.
Instead of just feeding animals, we’re feeding plants because
they also benefit from those amino acids. Our fertilizers are all
about nourishing the soil and using amino acid forms of nitrogen,
phosphorus and potassium.”

AURI Business and Industry Development Director Harold
Stanislawski and Project Manager Becky Philipp worked with the
Minnesota maintenance departments at Ridgewater College in
Willmar, Northland Community & Technical College in Thief River
Falls and the Minnesota State Community and Technical College
in Fergus Falls to illustrate the AminOrganiX fertilizer performance.
Two applications of granular fertilizer were made during the spring
and summer of 2023.

The Willmar and Fergus Falls locations received very little rain
during the year, limiting the fertilizers’ impact, while the Thief River
Falls location experienced near normal precipitation.

“The soy fertilizer [used at Thief River Falls] made the grass look
a lot healthier and greener as it progressed through the season,”
Philipp says.

Organic fertilizer sales are slated to grow at 5.8% in the U.S.

due to increased Gen Z participation in gardening activities and
increased public awareness of organic fertilizers. Currently, organic
lawn and garden product sales in the United States are about $3.3
billion annually.

“There is a place for soybean meal fertilizers in the marketplace,”
Stanislawski contends. “When you look at the cost per pound of
nutrition to the plant, these formulations are right there with other
natural fertilizers in the marketplace.”

“Finding new applications for soybean meal as an ingredient

for fertilizer helps expand product usage through a new market
channel, but also addresses the increasing demand for organic
forms of fertilizer compared to conventional fertilizers,” says AURI
Senior Scientist for Coproducts Alan Doering. “Soybean meal
fertilizer blends provide a natural slow-release fertilizer and are

a good alternative for lawns and landscape adjacent to lakes,
streams or water tributaries.”

The successful development of blends utilizing higher percentages
of soybean meal is just the beginning of AURI’s work in the fertilizer
field. Work will continue on the development of fertilizers with higher
blend percentages for a spring boost as well as blends that utilize
other agricultural products or coproducts.

Stanislawski says another key step in increasing the use of soy
meal as fertilizer is by understanding the value chain constraints of
soy-based fertilizer products.

“The Soybean Council funded phase two of this project, which will
explore the value chain of how we can get this into the marketplace
in greater Minnesota through farm cooperative stores, distribution
centers and related stores,” Stanislawski explains. “We think there’s
going to be a lot of consumer interest in these kinds of products
because they’re natural.”

Discussions have already taken place with a Minnesota-based
enterprise interested in marketing and distributing the soy-based
fertilizers.

Stanislawski says the effort to help develop new markets for
soybean meal as fertilizer has been particularly rewarding.

“We have a plant that manufactures soybean meal in Minnesota,
we have companies that have ingredients for mixing fertilizer, and
on top of that, those companies are interested in helping develop
the value chain,” Stanislawski notes. “l don’t work on very many
projects that have that three-legged stool right off the bat.”

Youngerberg adds that the process of transitioning from an idea to
a developed product with market potential has moved very quickly.

“It certainly came together fast which gets us ahead of the game.
That’s a good thing,” Youngerberg explains. “People have used
soybean meal or corn gluten meal for various fertility purposes

in years past, but | think this is the first effort at really targeting

a market that’s looking for a product that meets the goal of
sustainability and is something consumers can feel good about
using. It’s also one of those rare projects where we already have a
distributor very interested in this kind of product.”

Reiber believes there is strong potential for natural fertilizers that
contain higher percentages of soy.

“There is significant opportunity for soy-based fertilizer, particularly
when we involve the agricultural community in this. It’s not only the
producer associations, but also the agrochemical distributors and
their retail formats. It’s the people who want to support alternative
uses for soybeans,” Reiber states. “It’s a really good fit.”

Follow us on X (formerly Twitter) at @ AURIcomm | Join the conversation on Facebook at AgriculturalUtilizationResearchlinstitute
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Appendix E: AURI Handout - MN Grown Soybean Meal Fertilizer Blends

N
MINNESOTA GROWN auri
SOYB EAN M EA L F E RTI LI Z E R Agricultural Utilization Research Institute

BLENDS FOR LAWN AND GARDEN -
J

How did this project start?

> Minnesota Soybean Research and Promotion Council (MSR&PC) contracted with AURI to explore
fertilizer uses for soybean meal in lawn and garden markets.

> Three different versions of soybean meal fertilizers have been formulated with AminOrganix out of
Bloomington, Minnesota (MN).

> Two of the formulations include 50 percent soybean meal, and a third contains 25 percent soybean meal.

Proven, highly effective, and safe

> AminOrganix products have been available since the early 1990s in Minnesota.

> AminOrganix products are presently in 200 golf courses in Florida of which six are in the top ten.

> AminOrganix products have been successfully used in the Southeast on peanuts, strawberries, corn,
squash, and cucumbers.

> All current AminOrganix products are made with natural feed-grade ingredients in a feed-grade
certified manufacturing facility (Form-A-Feed, Inc.) in Minnesota.

> People and animals can work and play immediately after application.

Soybean meal as a soil amendment and fertilizer for lawn & garden applications*

> Soybean meal (SBM) is used by home gardeners as both a soil amendment and fertilizer.

> SBM is available for purchase from a variety of retailers and online.

> SBM is considered a natural fertilizer because it contains no synthetic nitrogen, phosphorus, or potassium.

> One of the benefits of SBM is that it is very high in nitrogen (7%) for an organic fertilizer and is
naturally a slow-release fertilizer.

> SBM contains a variety of amino acids which act as growth stimulants for both roots and leaves.
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*This is a competitive product with other products in the same class.

MN grown, MN manufactured, and MN benefits to the lawn and garden sectors Listen to the SBM Fertilizer
Funded by the Minnesota Soybean Research & Promotion Council (MSR&PC) podcast episode at
in cooperation with the Agricultural Utilization Research Institute auri.org/ag-innovation-news-podcast/










Appendix F: 2024 Lawn Fertilizer Results Announcement by Axiom

Becky Philipp

From: Axiom Marketing <mreiber@axiomcom.com>
Sent: Wednesday, September 11, 2024 10:38 AM
To: Becky Philipp

Subject: Axiom 2024 Lawn Fertilizer Study

View this email in your browser

axi1om

POSITIVELY DIFFERENT MARKETING.®

Axiom Releases 2024 Lawn Fertilizer
Study

High Fertilizer Safety and Efficacy Concerns, Perceptions

Influenced by Fertilizer Ingredients

Homeowners remain concerned about the safety of lawn fertilizers for children, pets,
wildlife and the environment. Because of this, 47.6% report using and continuing to
use natural/organic lawn fertilizers and an additional 25.6% want to try

them. Increasingly, they’re turning to lawn fertilizer ingredient lists to help them

determine what they perceive as safe.

Key Axiom study findings include:
« 70% are concerned or highly concerned about lawn fertilizers polluting lakes,

streams and rivers.





e 61.5% are concerned about applications of lawn fertilziers and pesticides in
nearby yards, parks, sports fields and golf courses.

e 59.9% remember seeing lawn signs warning people and animals to stay off
treated turf for 24 hours.

« When asked what they think natural and organic fertilizers contain that make
them safer: 51% say plant and animal nutrient sources like soybean meal and
fish meal.

e 60.5% prefer fertilizers made from the same ingredients as are in pet food or
livestock feeds vs. 35.5% for manure and 4.2% for petrochemical ingredients.

e 59.9% see lawn protection chemicals as harmful to the environment, pets and
humans.

e 67% report applying fertilizers containing weed killers and insecticides.

« When asked why they don’t use natural pesticides on their lawns, the top three
responses included: Doesn’t work 29.1%, Didn’t do a good job 20.3%, and Cost
prohibitive 19%.

« The top two most credible information sources for natural fertilizers are
independent garden centers 53.7% and university extension/county agents
43.5%.

For more information on the Axiom 2024 Lawn Fertilizer Study, download the report
here: https://axiomcom.com/2024-national-lawn-fertilizer-study/.
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Appendix G

Amino acid-rich soybean meal may soon
feed lawns, pigs, and poultry. AminOrganiX
is exploring two new lawn fertilizer products:
one made with 50 percent soybean meal and
one with 25 percent soybean meal.

“No other naturally formulated fertilizer
has anywhere near that quantity of soybean
meal,” says Mike Reiber, AminOrganiX.
“You’ve got these amino acids in soy meal,
which is why it’s used as animal feed. Instead
of just feeding animals, we’re feeding plants
because they benefit from those same amino
acids.”

Research has shown that amino acids
stimulate growth and help plants grow
deep roots. Reiber describes AminOrganiX
fertilizers as nourishing the soil with amino
acid forms of nitrogen, phosphorus, and
potassium (N, P & K).

AminOrganiX produces and distributes
hundreds of tons of granular organic fertilizers
to more than 125 golf courses in southeastern
states. Their fertilizers have also found a
market for specialty crops, including peanuts,
strawberries, corn, squash, and cucumbers.
When the Minnesota Soybean Research and

Bike-powered
fanning mill
with blower.

Promotion Council looked for a company
to explore using soybean meal in fertilizer,
AminOrganiX fit.

“We were able to take our existing organic
fertilizer ingredients and replace them with
higher soybean meal content,” explains
Reiber. “Our natural-based fertilizers contain
no manures and are made to FDA feed-grade
standards.”

The AminOrganiX formulations include
a 7-1-7 (N, P & K) garden and winterizer
blend, a 16-0-8 lawn blend for lawns, and
a 24-0-8 lawn blend containing urea. The
ingredients include multiple nitrogen sources
for controlled release, some fast-acting with
others slower-acting.

“Homeowners across America and people
administering publicly owned grounds
are looking for alternatives to chemical
fertilizers,” explains Reiber. “Current natural
and organic fertilizer alternatives are not fast
acting. Our formulations produce much faster
response in the soil because they feed the soil
microbes.”

Currently, high-soy-content fertilizers are
being evaluated on lawns and turf grass plots.

l

They’re Using Bikes To Clean Grain

Do you need to thresh, clean, and dehull
a small plot of oats, emmer, einkorn, or
dry beans? Free plans are available to
build your own bicycle-powered thresher,
fanning mill, and dehuller/flour mill. They
also include instructions on how to build
a pto for a bike to run the machines. A
Sustainable Ag Research and Education
(SARE) grant supported the Grain Bikes
Project, which was completed in 2016. All
plans are available from SARE and on the
Farm Hacks website.

The plans at both sites provide detailed
information and images. On the sites, Jan
Yoder, project leader, offers extensive
commentary about the machines, their

development, and their use. The quotes below
are selected from his various commentaries.

The Grain Bikes Project resulted from
the need of several small farmers in
Massachusetts to process bean and grain
crops. One of them paid half the cost of
prototyping. Yoder described the option for
most as threshing out and sorting dry beans
at about 3 Ibs. per hr. and restoring antique
fanning mills to clean small grains. Small-
quantity dehullers for rice and other hulled
grains were simply not available.

The project produced prototypes, videos,
and detailed plans. The machines cost around
$600 partly because they were repurposed
from discarded bikes and exercycles. The

If results remain favorable, Reiber expects
soy-based fertilizers to reach the market in
2025.

The Minnesota Soybean Research and
Promotion Council, which funded this
initiative through its checkoff program, is
now working with partners that serve rural
Minnesota to make the product available to
consumers. According to Mike Youngerberg,
senior director of product development and
commercialization, the organization will
continue to explore new non-traditional
opportunities to increase soybean utilization.

“There’s significant opportunity for soy-
based fertilizer, particularly when we involve
the agricultural community,” Reiber says.
“These are the people who want to support
alternative uses for soybeans. It’s a really
good fit.”

Contact: FARM SHOW Followup,
AminOrganiX, 3800 American
Boulevard West, Suite 1500, Bloomington,
Minn. 55431 (ph 952-224-2939; info@
aminorganix.com; www.aminorganix.com).

bikes provided bearings, transmissions, and
gears; wood was used for most other parts.

Initially, Yoder planned to move a bike from
one tool to another. He quickly discovered
that with free bikes, building the bike into
each tool made more sense.

Another change came early with the
dehuller/flour mill. Yoder started modifying
a flour mill and ended up designing and
building his own mill with dehulling pads
made from silicone caulk. His design
accommodates commercial steel or stone
burrs for flour milling. He also provided
instructions for making crude steel burrs with
an angle grinder to grind flour.

“The dehuller is adjustable for different
sizes of grains and how hard the grains are
abraded during dehulling,” says Yoder. “The
original prototype pads were expensive
rubber glued to the two substrate disks. First,
we found one rubber disk rubbing against one
abrasive disk worked better than two. Then
we found that cheap, universally available
silicone caulk makes a better rubber disk at
one-tenth the cost.”

The prototypes proved the machines’
abilities and defined their limitations. The
thresher processed 1/2 1b. to 1 1b. per min.
of rice, wheat, and most beans.

With its two screens, blower, and shaker,
the fanning mill exceeded 1 Ib. per min. for all
crops and 5 to 10 Ibs. per min. for most grains.
Yoder noted that some crops require multiple

Forever Fence Posts Made From Plastic

Thanks to a South Dakota manufacturing
company, the next fence posts you install
may never need to be replaced. Sustainable
Products, Inc. makes posts out of recycled
plastic with a UV stabilizer that won’t rot in
the ground or deteriorate in the sun. That’s
great for consumers and the environment
because it makes something useful out of
plastic (1,600 water bottles per 4-in. post,
for example) instead of piling up in a landfill.

“Other companies recycle plastics and
make products but often take only specific
plastics. The difference with Sustainable
Products is we take lightweight plastic
films, plastic bags, and heavy-walled plastic
from P1 to P7. We aren’t turning anything
way,” says Billy Pollema, Vice President of
Sustainable Products.

By taking all plastic, the company helps
manufacturers and municipalities, who
usually have to pay to remove scraps and
waste. That was the reason Avery Zahn started
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Sustainable Products. Previously the owner
of a pipelining business, Zahn worked on
shredding, blending, and extruding plastics
and other waste material and eventually
perfected the formula that combines these
recycled waste products into sustainable/
useable products.

“Our goal is to consume as much raw
wasted plastic material as possible and form
it into end-user products. With this goal, we
hope to reduce waste going into landfills
and provide a quality product for the end
consumer,” Zahn posted on the business
website.

Production on extruding fence posts started
in late 2023. The 7-ft-6 in. square posts retail
for about $25 and weigh 41 Ibs. The 8-ft.,
6-in. round and square posts weigh 98 Ibs.
and sell for $52.

With tapered or blunt ends, they can be
installed like wooden posts by pounding or
augering holes. They use the same staples or

other fasteners as wood posts to secure wire.

“Their compression strength is three times
that of a wood post, and they have 10 times
the tensile strength of wood. They 11 still flex
and won’t rot,” Pollema says. Posts installed
at a ranch in Florida for a year look as good
as when they were new.

The company has also made 2 by 4s and
2 by 6s and hopes to add other products.
They sell retail, but the goal is to wholesale
to retailers.

Working with businesses and cities in
South Dakota and adjacent states as far as 200
miles away, who save money transporting
plastic to the Lennox, S.D., warehouse/plant,
there’s a steady supply stream, Pollema says.
The manufacturing plant currently goes
through 15,000 lbs. of plastic waste per
day, and there are plans to add equipment
to triple that.

Discounted prices are available for large
orders. Customers can order from the

farmbuys.com °

They’re Using Soybean Meal In Lawn Fertilizer

Currently, high-soy-content fertilizers are
being evaluated on lawns and turf grass
plots. If results remain favorable, Reiber
expects soy-based fertilizers to reach the
market in 2025.

passes. He found that rice required a pass
before dehulling and a second pass after.

“The big expense and difficulty with the
fanning mill is obtaining the exact right size
screens for each crop,” says Yoder.

Throughout the design process, economy
was a prominent driving force. Yoder went
with flat drive belts instead of V-belts. Not
only were they lower cost, but he provides
instructions for making them by hand. Sheet
metal is bent with pliers, not with a brake.

The plans are designed for simple
modifications by the user. For larger
throughput, bike power could be replaced
by an electric motor.

The plans themselves don’t use blueprints
or 3D CAD files. Yoder describes them as
design platforms to match a farm’s needs
and resources. In the case of the dehuller/
flour mill, a pto and transmission with
multiple gears are not needed if dehulling
is the goal. However, a pto/transmission is
recommended for flour milling.

In addition to the plans, Yoder and
company also made videos of each machine
in operation and an introductory video.

Contact: FARM SHOW Followup, SARE
(https://projects.sare.org/project-reports/
onel6-277/) or FARM HACK (https://farm-
hack.org/tools/bicycle-powered-thresher-
fan-mill-and-dehuller).

“Their compression strength is three times
that of a wood post, and they have 10 times
the tensile strength of wood. They’ll still
flex and won’t rot,” Pollema says.

company, and dealer inquiries are welcome.
Contact: FARM SHOW Followup,
Sustainable Products, Inc., 47029 282nd
St., Lennox, S.D. 57039 (ph 605-202-5192;
info@sustainableproductsinc.com; www.
sustainableproductsinc.com).

ditor@farmshow.com ¢ 1-800-834-9665
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MSR&PC invests checkoff funds in ‘growing’ Hutchinson

May 15, 2024 /
Categories: Board Members & Staff, Minnesota Soybean Research & Promotion Council

From the country to the city, soybeans continue to be innovative. The soy checkoff is now pumping new life
into the heart of Hutchinson through the debut of Project Soy: Growing Hutch.

Setting an example of sustainability for cities statewide, the Minnesota Soybean Research & Promotion
Council (MSR&PC) partnered with the Agricultural Utilization Research Institute (AURI) to donate residential
and horticultural fertilizer made from soybean meal to the city of Hutchinson.

“Working with AURI, we are really trying to continuously find new uses for soybeans that aren’t necessarily
traditional,” said Mike Youngerberg, MSR&PC senior director of product development & commercialization.

This collaboration is not the first between MSR&PC, AURI and the city of Hutchinson. Nearly a decade ago,
Hutchinson successfully adopted a soy-based road sealant called RePlay, which laid the foundation for a
strong relationship. By using RePlay on city streets, Hutchinson reported saving an estimated 30% on road
maintenance costs.

“That initial project really spawned a great relationship, and this was a natural next step in expanding that
relationship even further,” said John Olson, public works manager for the city of Hutchinson. “Why not take
care of Minnesota farmers? | grew up on a farm and you don’t drive very far before you see a soybean field
around here.”

About 90 bags of soy-based fertilizer are being applied to various city grounds, covering approximately 450
acres. This includes the cemetery, wastewater treatment plant, airport, school grounds and 42 city parks. By
utilizing this fertilizer, Hutchinson is promoting the use of greener, sustainable alternatives within the
community, all while supporting Minnesota’s more than 25,000 soybean farmers.

The goal for public sales of the soy-based fertilizer is spring of 2025.

“It was a unique opportunity that one might think is small, but will surely have a much bigger impact,” said
Youngerberg. “It really fits the bill when it comes to becoming a more sustainable community.”





