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EXECUTIVE SUMMARY

The opportunity for specially formulated soybean meal natural fertilizers is particularly bright. These natural
fertilizers contain vital macro and micronutrients and amino acids that stimulate plant and grass growth.
Because they are USDA feed grade, they are safe for children, pets and plants. The nutrients contained in
soybean meal are slow-release and, therefore, will have a lower risk of leaching than chemical/conventional
synthetic fertilizers. SBM blended with urea does have some long-term potential to leach albeit minimal. Best
practices should be used when applying lawn and garden fertilizers. Based on market analysis, market research
and demonstrations, the Agricultural Utilization Research Institute (AURI) and Axiom Marketing (Axiom) believe
there are significant opportunities for specially formulated soybean meal natural fertilizers.

Additional soy crush facilities are being built over the border in Casselton and Spiritwood, North Dakota and a
third is proposed for Grand Forks, North Dakota. In addition, the Ag Innovation Campus small soybean crush
facility in Crookston, Minnesota will begin crushing this fall. Thus, more soybean meal (SBM) will be available in
the marketplace. The AURI, in cooperation with Axiom Marketing, conducted a market analysis to study the
potential for soybean meal-based fertilizers and soil amendments in residential lawns and gardens,
greenhouses, non-shade nurseries and managed turf. All figures referenced in this report can be found in Axiom
Marketing’s Soybean Meal Fertilizer Analysis, which is included in this report as Appendix A.

The project evolved to include the development and formulation of three SBM fertilizers. Axiom and its sister
company AminOrganix formulated two blends with 50% SBM content and a third with 25% SBM content. Form-
A-Feed, a manufacturer in central Minnesota, processed and bagged the fertilizer for this project. A request was
submitted to the Minnesota Soybean Research & Promotion Council (MSR&PC) to initiate the formulations and
development of three SBM fertilizers in 2023. The MSR&PC granted special funds for these products to be
developed. Two of the 50% fertilizers were developed; the third is scheduled to be manufactured in early 2024.

The demonstrations of the 16-0-8 lawn fertilizer, which contains 50% SBM, indicated improved color and density
for lawn grasses as compared to unfertilized areas of grass (see Figure 30). AURI, along with three university
partners, established demonstration plots in Minnesota at Ridgewater College in Willmar, Minnesota State
University (M State) in Fergus Falls, and Northland Community & Technical College (NCTC) in Thief River Falls.
Fertilizer formulations demonstrated at these sites included the 16-0-8 lawn fertilizer. Observations of the
demonstrations were completed by AURI staff. Weather conditions in Willmar and Fergus Falls were extremely
dry limiting the observable effectiveness of the fertilizer. Weather conditions in Thief River Falls were adequate
with regular rainfall for comparable analysis.

A Phase 2 proposal focused on SBM fertilizers was approved by MSR&PC for the fiscal year 2024. Early

indications are that there may be value-chain development opportunities for SBM fertilizers in the upper
Midwest. AURI has had contact with potential partners who would like to further develop this opportunity.
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PROJECT GOALS

GOAL 1: IDENTIFY AND ASSESS MARKET OPPORTUNITIES FOR SOYBEAN MEAL USE IN HORTICULTURAL

FERTILIZERS AND SOIL AMENDMENTS.

Goal 1 Findings (Axiom Marketing)

Axiom Marketing reports that according to USDA, residential lawn and garden acreage comprises 31.6 million
acres compared to 3.1 million acres for managed turf/sod acres and 546,000 acres for nursery non-shade. Axiom
Marketing estimates sales growth rates at 30%+ for residential and 10% for nursery non-shade. Managed

turf/sod remains static (see Figures 1 and 2).

Figure 1: Industry Segment — Vertical Market Acres
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Figure 2: Industry Segment — Estimated Sales Growth
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https.//www.nass.usda.gov/Publications/Highlights/2020/census-hortic
https.//www.nass.usda.gov/Newsroom/archive/2020/12-08-2020.php
https.//www.prnewswire.com/news-releases/organics-will-expand-penetration-in-lawn--garden-fertilizers-market-through-2024-
301221975.html

According to Axiom, annual retail sales of lawn and garden products account for $13.88 billion among the 123.6
million households in the United States. Estimated annual sales for lawn and garden fertilizers are $604 million.
The average U.S. lawn size is 9,000 square feet (see Figures 3 and 4).
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Figure 3: Lawn & Garden — Quick Stats
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https://blog.marketresearch.com/lawn-garden-month-sales-statistics-infographic

https://www.prnewswire.com/news-releases/organics-will-expand-penetration-in-lawn--garden-fertilizers-market-through-2024-

301221975.html
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Figure 4: Lawn & Garden Sales
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Organic fertilizer sales are estimated to grow at 5.8% per year due to increased Gen Z participation in gardening
activities and increased public awareness of the negative effects of chemical fertilizers. Presently, organic lawn
and garden product sales account for $3.3 billion, or 23.7% of the $13.88 billion residential market. However,
organic fertilizers account for only 7% of the lawn and garden fertilizer market (see Figure 5).

Figure 5: Organic Expanding
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Sales of lawn and garden products are dominated by home centers (50%.) The remaining 50% is split among
lawn and garden centers (17%), discount stores (16%), hardware stores (8%) and feed/seed stores (5%.) Home
centers and discount stores dominate metro areas while hardware stores and feed/seed stores dominate rural

areas (see Figure 6).
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Figure 6: Lawn & Garden Sales by Channel
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Nursery non-shade operations purchase $192 million of fertilizer each year for applications which translates to
$351 per acre. The average growth rate is 7% since 2014. The largest nurseries purchase the bulk of crop
nutrition inputs which include fertilizer, lime and soil conditioners (see Figures 7-9).

MSR&PC No 10-10-23-23020 / AURI No. 23018

7|Page


https://gardenresearch.com/view/national-gardening-survey-2021-edition/

Figure 7: Nursery, Non-shade Consumable Purchases
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Figure 8: Nursery, Non-shade Plant Sales
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Figure 9: Industry Insights
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Managed turf accounts for more than $4 billion in annual sales on 2.8 million acres. Throughout the U.S. there
are 184,000+ parks, golf courses, sports fields, schools and sod farms. The average acreage for a typical park
and recreation department is 1,340 acres. Sports turf, which is a subsection of managed turf and encompasses
golf, accounts for $1.8 billion in annual sales translating to $457 per acre. Golf and assorted professional markets
spend annually $5,000 and $4,333, respectively (see Figures 10-12).
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Figure 10: Managed Turf — Quick Stats
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Figure 11: Managed Turf - Segment
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Figure 12: Managed Turf — Inputs Breakdown
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GOAL 2: ANALYZE SOYBEAN MEAL AND BLENDS IN VALUE-ADDED FERTILIZER AND SOIL AMENDMENT
PRODUCTS.

Goal 2 Findings (Axiom Marketing)

Axiom Marketing found in its market analysis that the primary need for residential markets is to make the grass
quickly turn green in the spring, keeping it green all season long and minimizing weed development throughout
the summer. In addition, for homeowners with pets and children, safety is a concern. Safety is also a concern
related to chemicals (conventional synthetic) contained in many lawn and garden fertilizers (pre-emergent
herbicides, insecticides, and even fungicides) sold at home centers, discount and hardware stores.

The dominant delivery form for residential is granular. The barrier for residential markets is a concern about
efficacy because of the dominance and consumer confidence in branded chemical-based (conventional
synthetic) fertilizers such as Scotts® Weed and Feed or MiracleGro® and private label products sold at retailers.

For residential markets, formulated SBM natural fertilizers offer a natural non-chemical source of nitrogen (N)
that is safe for pets and children. The potential for nitrogen contained in SBM to leach into groundwater or
surface water sources is less because of its slow-release form. Unlike synthetic sources of N, SBM will not burn
grass or plants. Organic gardeners have long been passionate about SBM as a soil amendment. They will now
be able to see how SBM works when formulated with other natural feed-grade ingredients.
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Axiom completed a series of in-depth interviews with fertilizer formulators and agronomists to get their
feedback on SBM. The findings were highly positive among formulators as shown below (See Figures 13 and 14).

Figure 13: Formulator Depth Interviews — 7 Completed — Summary

Topic Summary

SBM Use in Fertilizers * SBM and soy byproducts are used by all but one formulator.
* High familiarity with SBM.

SBM Benefits * SBM s high in crude protein, energy, amino acids, enzymes and growth stimulants.
* SBM is a carbon source and contains plant-available Ca in addition to Nitrogen/Phosphorus/Potassium
(NPK).
* It's natural, but not Organic Materials Review Institute {OMRI) certifiable due to heating.

SBM Negatives/Concerns ~ * SBM s perceived as expensive.
* It is high in oil which can impact soil conditions.
* [t doesn’t have high levels of NPK.
* It can retard seedling growth and damage plants according to North Carolina (NC} State reports.
* Noimmediate green up/growth pop
* Few academic studies supporting its use.

Value-Added SBM * Sugars (molasses, chitosan, and other polysaccharides.)
Supplements * Micronutrients {Zn, Mg, Ca, Bo) sprayed onto SBM granular base.
+ Urea
Cost and Ingredient * Based on nutrient value of other nitrogen (N} sources - natural or synthetic.
Decisions
Granular or Liquid *  Granular, granular, granular

Axiom - Appendix A, page 28
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Figure 14:

Agronomist Depth Interviews — 3 Completed — Summary

SBM Use in Fertilizers .

SBM Benefits .

SBM Negatives/Concerns ~ *

Value-Added SBM :
Supplements 2
Cost and Application >
Decisions i

Granular or Liquid J

Two of them use specialized fertilizers with soy products.
None of the agronomists were highly familiar with SBM compared to the formulators.

The primary benefit is an organic N and C source.
Possible secondary benefit mentioned by only one agronomist was increased water holding capacity.
None of the agronomists could identify other benefits identified by formulators.

Perceived as a costly source of N vis-3-vis synthetics with higher N content.
Burning/phytotoxicity (likely based on NC State study.)

Low customer awareness of SBM benefits as a fertilizer ingredient.

May attract insects.

May tie up other nutrients due to carbon content.

Peat
Urea
Micronutrients

Nutrient value of other N sources drives application decisions.
Growers looking for the cheapest/highest ROI N source.
SBM is perceived as costing more than other N sources.

Granular
Limited interest in liquids by agronomists because of low pricing and relatively low usage compared to
granular,

Axiom - Appendix A, page 29.

The primary need for nursery non-shade operations is to produce the healthiest plant as quickly as possible with
the longest possible shelf-life appeal at retail. A secondary need is to control input costs. Nursery non-shade
customers need affordable, long-lasting nutrient sources that do not leach. Nursery growers who produce
perennials, shrubs, blooming woody ornamentals and trees predominantly rely on granular fertilizer.
Greenhouse growers who produce annual flowers, vegetable plants and indoor plants predominantly rely on

liquid fertilizer. The barrier for nursery growers is that SBM does not contain enough N (see Figure 15).
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Figure 15: Formulator Depth Interviews — Detailed Findings

Cost and Ingredient 1. “We don’t add any ingredients to REV®. Just our peat.”
Decisions 2. "It’s 3ll about the current total nutrient values of meals, the total chemical extraction and what pure nitrogen costs. Need

to take an equivalent look at aifalfa seed, feather meal and compare it against SBM cost. SBM cost is good where you
produce but not when you need to ship it. That's why | use cotton seed. Pure N is worth whatever the cheapest source of
NPKis."

3. “Start with the nutrient value. A ton of UAN 32 (Urea Ammonium Nitrate) costs $600 for 32 parts of N. | can buy a ton of
SBM for $300 for 7 parts of N."

4_ "Back the ingredient cost into the finished product price. The math has to work”

5. "Scotts® is all about price. They buy in large volumes. They have huge inventories of unused ingredients.”

6. "We adjust ingredient percentages based on pricing 3s long s it doesn't impact performance. Most use it if price is lower
than other ingredients. if price is lower than feathers blood meal and other N sources. ”

7. "We negotiate quarterly to get the cheapest input price, Our customers switch things out based on price.”

Barriers to Trying SBM 1. "Mental blocks. You can have a great product that works. People still have to accept it.”
2. "SBM is too expensive, Cotton seed is cheaper and easier to get rid of oil.”
3. "Pricing”
4. “No university hort studies talking about the value of SBM.”
5. "No immediate green up.”
6. “Price. Supply. Shipping soy to China. Concerns about phytotoxicity.”
7. “No barriers for us. Already using it.”

Likely Consideration 1. “if someone could formulate 2 product fora new SKU. Biggest thing with fertilizer is that customers want cheapest NPK"
2. “Idon’t include it in fertilizers. | use cotton seed. SBM can't be used for organic fertilizers because you have to cook it.”
3. "Yes. Already using soy byproducts. SBM could provide carrier base that 1 could spray our liquids on and have a new SKU.

We could use this as 2 dry blend or a liguid substrate.”

. “Hort fertilizer manufacturers are unlikely to consider. Not enough N."

. “Scotts® is unlikely to consider SBM because of stockpiles of synthetics

“Already use SBM.”

. "We've always put lots of SBM in our fertilizers {and our feeds.)"

=~ o U s

Axiom - Appendix A, page 32

Nursery growers will likely not recognize the value of SBM because few academic studies supporting its use have
been published. However, SBM does have value for soil mixes that growers blend themselves for use in their
operations and for sales to consumers. Another benefit is that SBM may become less expensive in the future
than pelletized urea granules (see Figures 16-18).
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Figure 16: Formulator Depth Interviews — 7 Completed - Summary

Topic \Summary

SBM Use in Fertilizers * SBM and soy byproducts are used by all but one formulator.
* High familiarity with SBM.

SBM Benefits * SBM is high in crude protein, energy, amino acids, enzymes and growth stimulants.
* SBM is a carbon source and contains plant-available Ca in addition to Nitrogen/Phosphorus/Potassium
(NPK).
* It's natural, but not Organic Materials Review Institute (OMRI) certifiable due to heating.

SBM Negatives/Concerns * SBM is perceived as expensive.
* Itis high in oil which can impact soil conditions.
* [t doesn’t have high levels of NPK.
* |t can retard seedling growth and damage plants according to North Carolina (NC} State reports.
* No immediate green up/growth pop
* Few academic studies supporting its use.

Value-Added SBM *  Sugars {molasses, chitosan, and other polysaccharides.)
Supplements * Micronutrients {Zn, Mg, Ca, Bo) sprayed onto SBM granular base.
* Urea
Cost and Ingredient * Based on nutrient value of other nitrogen (N} sources — natural or synthetic.
Decisions
Granular or Liquid *  Granular, granular, granular

Axiom - Appendix A, page 28

Figure 17: Agronomist Depth Interviews — 3 Completed — Summary

SBM Use in Fertilizers * Two of them use specialized fertilizers with soy products.
* None of the agronomists were highly familiar with SBM compared to the formulators.
SBM Benefits * The primary benefit is an organic N and C source.

* Possible secondary benefit mentioned by only one agronomist was increased water holding capacity.
* None of the agronomists could identify other benefits identified by formulators.

SBM Negatives/Concerns * Perceived as a costly source of N vis-3-vis synthetics with higher N content.
* Burning/phytotoxicity (likely based on NC State study.)
* Low customer awareness of SBM benefits as a fertilizer ingredient.
* May attract insects.
* May tie up other nutrients due to carbon content.

Value-Added SBM * Peat
Supplements + Urea
* Micronutrients
Cost and Application * Nutrient value of other N sources drives application decisions.
Decisions * Growers looking for the cheapest/highest ROI N source.
* SBM is perceived as costing more than other N sources.
Granular or Liquid * Granular
* Limited interest in liquids by agronomists because of low pricing and relatively low usage compared to
granular.

Axiom - Appendix A, page 29
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Figure 18: Formulator Depth Interviews — Detailed Findings

SBM Use in Fertilizers L “Don't use SBM. Don't know much about it. Thinking about putting REV® into pelfet — could work with SBM, REV® and urea. Need to
find someone to formufate”
2. *Very familiar with SEM. Used it all the time at Cargill. | think cotton seed meal is better. It contains fess oil. 1t’s more consistent than
SBM. t's easier to get in South.”
. "We use soy hull distiliate from the wet milling side, not crushing. Soak the seed and extract the skin coats with waters and adds”
. "We used soy fiydrolysate in liguid fertilizers.”
. "Scotts® uses a fittle SBM in its natural granular bleads™
*Our fertilizers contain 10-20% SBM."
. "We use SBM in our feed grade fertilizers because of what they contain.”

“So much of S8M is 7-2-2. if you can add something to it to make it better. All benefits seem interesting.”

. *Provides fots of crude protein (873 and nitrogen (7.84%). Has Ca, Nand Zn. Prowides protein and energy to the sod.”

“Aménos, some carbon, plant hormones, some calcium there that's readily available. Host of micros, organic compounds and aminos.
20% soluble carbon.”

4. “Natural. Is SBM ORI approvabie?”

5. *Nutrition content.”

6. "Good source of amino acids. SBM has more fysine. Has other enzymes too. Cheaper way to get lysine and tryptophan.”

7. "Provides carbon to the soil. Rich carbon source to fead soil. Protein. Amino acid profiles.”
1
2

SBM Benefits

L R S~ NV, [ o)

. "Notsure”
*|t contains more cil. Sometimes it's mare than 5% ofl. You need to be really careful on the cost of SBM. Cotton sead s less expensive
in the South. Gne problem with SBM is that when you heat it you Jose volatile N content. *
3. "Volatile compounds coming off during heating of the SBM. Delivery form. Need to define nutrient velue”
4. “Never delivered the punch of growith that is necessary for horticulture.”
5. "Not sure”
6
7

SMB Negatives

. "Can retard new seedling growth like com gluten meal. Low on N compared to blood meal. Cost. NC State studies. *
. “Few to no negatives.”

Axiom - Appendix A, page 30

The primary need of premium managed turf operators is keeping the grass green. Because of this, managed
turf operators apply the highest amounts of inputs of all three market groups studied by Axiom -- including
fertilizers, herbicides, insecticides and fungicides. The primary application form for managed turf is granular.
For putting greens, it is liquid. The barrier for the sports turf market is the dominance of chemical-based
(conventional synthetic) fertilizers.

For managed turf operations, SBM offers a vital source of carbon to feed vital soil microbial populations which
convert nitrogen (N), phosphorous (P), and potassium (K) or NPK into a usable form for plants. In addition, the
microbes aerate the soil and increase porosity so the soil can absorb and hold more water.

Many of the top-managed turf operations are located near metro areas and are being increasingly regulated by
city, county, state, and —in some cases — national entities. The regulations are focused on surface water runoff,
groundwater infiltration, worker safety, and environmental safety. For these operations, SBM fertilizers should
be an attractive option.

Some managed turf operations may not recognize the value of SBM because they believe that chemicals
(conventional synthetic) offer the best results. As mentioned above, there are few academic studies supporting
its use that have been published. However, turf operations that have certification by entities focused on the
environment will likely have an interest.
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There may be pricing advantages due to the current high cost of synthetic N sources caused in part by the
invasion of Ukraine and increased global commodity prices that drive fertilizer prices. The cost of SBM will be
closely compared against the cost of other N sources (see Figures 19-21).

Figure 19: Fertilizer Manufacturing — Natural Ingredients

asiom

L sl sy ‘,‘(

Natural Ingredients

1

Natural Nitrogen Sources

Competing Natural Ingredients 1.60

A

https://www.ers.usda.gov/data-products/fertilizer-use-and-price.aspx
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Figure 20: Formulator Depth Interviews — Detailed Findings

Topc

Cost and Ingredient 1. “We don't add any ingredients to REV®. Just our peat”
Deckisas 2. “It’s all about the current total nutrient values of meals, the total chemical extraction and what pure nitrogen costs. Need

1o take an equivalent look at zlfalfa seed, feather meal and compare it against SBM cost. SBM cost is good where you
produce but not when you need to ship it. That's why | use cotton seed. Pure N is worth whatever the cheapest source of
NPKis”

3. "Start with the nutrient value. A ton of UAN 32 (Urez Ammonium Nitrate) costs $600 for 32 parts of N. | can buy a ton of
SBM for $300 for 7 parts of N

. "Scotis® is all about price. They buy in large volumes. They have huge inventories of unused ingredients.”

“We adjust ingredient percentages based on pricing as long as it doesn’t impact performance. Most use it if price is lower
than other ingredients. if price is lower than feathers blood meal and other N sources.”

. "We negotiate quarterly to get the cheapest input price. Our customers switch things out based on price”

oo

Barriers to Trying SBM

7

1

2. "SBM is too expensive. Cotton seed is cheaper and easier to get rid of oil.
3. “Pricing”

4. “No university hort studies talking about the value of SBM.”

5. “No immediate green up.”

6. “Price. Supply. Shipping soy to China. Concerns about phytotoxicity.”

7. “No barriers for us. Already using it. "

Likely Consideration 1. "if someone could formulate a product fora new SKU. Biggest thing with fertilizer is that customers want cheapest NPK"
2. “Idon’t include it in fertilizers. | use cotton seed. SBM can’t be used for organic fertilizers because you have to cook it”
3. “Yes. Already using soy byproducts. SBM could provide carrier base that 1 could spray our liquids on and have a new SKU.

We could use this as a dry blend or a liguid substrate.”

. “Hort fertilizer manufacturers are unlikely to consider. Not enough N.”

. “Scotts® is unlikely to consider SBM because of stockpiles of synthetics

. “Already use SBM.”

. "We've always put lots of SBM in our fertilizers {and our feeds.)"

S - B A R )

Axiom - Appendix A, page 32

Figure 21: Fertilizer Manufacturing — Conventional Ingredients

Fertilizer Manufacturing
Conventional (Synthetic) Ingredients

Conventional Nitrogen Sources

$1.800.00 S600
Competing Ingredients %1.600.00 és00
$1,400.00

Conventional synthetic nitrogen sources

p g , , $1.200,00 SLoo =
axist in all competing praducts for Nitrogen z S
. J . = 4400000 s
application in the horticulture space, Base 3§ >3,000.0¢ $3.00 o
- ® 5
ngredients blended with supplemental, ¥ Ss0.00 <
('3
value-add Ingredients provide & high analysss S600.00 $200 &
for a more rapid plant response $400.00
5L00
Competing against these synthetic products $200.00
will require redirecting user focus to more 4 5
sustainable proctices and charactenistics Ammonkum Ures Protected Ammorium  Chifean

Sulfate Urea Nitrate Nitrate

v Orice Por Ton  sePrice Per Lbhof N

https://www.ers.usda.gov/data-products/fertilizer-use-and-price.aspx
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Soybean Meal Fertilizer Manufacturing and Demonstration Sites

AURI, Axiom and its sister company AminOrganix discussed and then formulated three potential SBM fertilizers
for lawn and garden applications in less than four weeks by modifying existing successful AminOrganix fertilizer
formulas.

Two of the fertilizers were 50% SBM and a third that was delayed in formulation until early 2024 was 25% SBM
by content. Below are details on the Form-A-Feed facility in Stewart, Minnesota (MN) where the fertilizers were
blended and bagged according to specifications as well as details on the 16-0-8 fertilizer blend.

Form-A-Feed Manufacturing Facility in Stewart, MN

The Form-A-Feed facility (Figure 22) is capable of manufacturing multiple lines of soybean meal fertilizer
formulations. Form-a-Feed has plants in Stewart, Minnesota (MN) and Richmond, Wisconsin (WI). Both blending
facilities are licensed by the states of Minnesota and Wisconsin respectively. AURI and Axiom Marketing
understand that both facilities could be major manufacturing sites for SBM fertilizers in Minnesota and the
Upper Midwest. In phase 2 of the SBM fertilizer project, AURI recommends a deeper understanding of the value
chain relationship between these manufacturing facilities and retailers in South Central Minnesota.

Figure 22: Form-A-Feed facility, Stewart, MN

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

Figure 23: AminOrganix 16-0-8 Blend Label

AMINORGANIV®

SUSTAINABLE SOLUTIONS FOR GROWTH

16-0-8

Natural Based Fertilizer
No manures, made to FDA feed grade standards

Soybean Meal content 50%

Guaranteed Analysis

Derived from:

Total Nitrogen(N) 16.00% Urea, soybean meal
12.00% Urea Nitrogen hydrofyzed poultry feather
4.00% Water Insoluble Narogen® ;’;L::tﬁ"‘_‘;}:’:’;?’c‘:’;"m
Available Phosphate (P:0s) 0.00% carbonate. slemental suliur
Soluble Potash (K:0) 8.00% cobalt sulfste. iron sulfste,
Caiciym (Ca) 0.80% magnesium oxide,
Magnesium (Mg) 0.30% manganese sulfats, zinc

0.18% Water Soluble Magnesium sulfate, sodium molybdate
Sulfur (S) 1.90%

1.60% Combined Sufur(S)

0.30% Free Sulfur(S)
Cobatt (Co) 0,0005%
Iren (Fe) 0.70% *4.00% slowly avadable

0.70% Water Soluble Ircn ""'e'g?%n g“'“ z"’gbﬁ?l

( 25% meal, hydrolyzed pouitry

'.!an@:anese (Mn) 0.25% feather meal, and

0.08% Water Soluble Manganese molesses
Molybdenum (Mo) 0.0005%
2Zinc (Zn) 0.10%

0.10% Water Soluble Znc
SATISFACTION GUARANTEED

Manufactured for Aminorganix®
3800 Amencan Biva W Ste 1500
Bloomington, MN 55411

25 Pounds 11.34 kg
crk 07/28/2023 76372473
| OBITFRTR TR AE R 10O O TN O
76372473

Experimental product, not for resale
Lawn Fertilizer
Project supported by:
MINNESOTA SOYBEAN PROMOTION AND
RESEARCH COUNCIL CHECKOFF

Sites Demonstrations

Three university sites were chosen to demonstrate the soybean meal fertilizer 16-0-8 blend (Figure 23). The
fertilizer was applied in June 2023 working with the maintenance departments at each location. AURI delivered
the product and assisted in the applications. The sites included:

1. Northland Community and Technical College in Thief River Falls, MN (Figure 24)
2. Minnesota State Community and Technical College in Fergus Falls, MN (Figure 25)
3. Ridgewater College in Willmar, MN (Figure 26)
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Below is a map of the locations of the selected sites.

Each site comprised 100 x 100 feet application areas next to larger unfertilized grass areas. The Thief River Falls
site application took place on June 215, Follow-up visits were conducted by AURI staff.

Figure 24: Northland Community and Technical College — Thief River Falls, MN

https://earth.google.com

Figure 25: Minnesota State Fergus Falls Campus — Fergus Falls, MN. The application occurred on June 15, 2023

https://earth.google.com
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Figure 26: Ridgewater College — Willmar, MN. The application occurred on June 15, 2023

N
https://earth.google.com

Demonstration application photos per site location (Figures 27-29):

Figure 27: Northland Community & Technical College Application

The product formulation was easy to apply. The material did not clump, and the spreading was uniform. The
fertilizer (16-0-8 blend) was applied by AURI at the recommended rate of 4,500 square feet per 25-pound bag.
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Figure 28: Minnesota State College, Fergus Falls, MN Application

Photo credit: Harold Stanislawski, AURI

AURI staff worked with the maintenance department at Minnesota State for product calibration and
application.

Figure 29: Ridgewater College in Willmar, MN Application

Poto creit: Harol tanislaski, AUI

AURI staff worked with the maintenance department at Ridgewater College for product calibration and
application.

Product Evaluation (16-0-8) of SBM blend fertilizers as of July 10 (day 19) in Thief River Falls at Northland
Community and Technical College (Figure 30).
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Figure 30: Product Application Comparison

1] 3 Iy
i '_‘. e SR

I

i ' " ~"5:/' ) ".".4,
Photo credit: Becky Philipp, AURI

16-0-8 blend Unfertilized area

A second application of fertilizer was applied in Thief River Falls at Northland Community and Technical College
on July 24 (Figure 31(a)). Product evaluation (16-0-8) of SBM blend fertilizers as of August 11, which was 51 days
after the first application and 18 days after the second application, as shown in (Figure 3(b)). Figure 31(c) depicts
the condition of the fertilized grass area as of September 29, 2023, with the unfertilized grass area as indicated.

Figure 31(a): Second Application at NCTC

L IR

il 16-0-8 Area

a0 0\

Photo credit: Becky Philipp, AURI
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Figure 31(b): Product Application Comparison

16-0-8 blend Unfertilized area

Figure 31(c): Product Application Comparison

16-0-8 Area

Unfertilized Area

Unfertilized Area

Photo credit: Becky Philipp, AURI

The Thief River Falls area received more rain compared to Willmar and Fergus Falls which each received less
than three-quarters of an inch of rain from application throughout the evaluation period. The 16-0-8 blend
with more nitrogen content showed a darker green color than the unfertilized area. According to Shannon
Boen, NCTC Grounds and Road Maintenance Coordinator, “The fertilizer performed well in the area tested. It
was both easy to apply and spread. 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!”
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The product evaluation (16-0-8) of the SBM blend fertilizers for Minnesota State in Fergus Falls, MN as of August
31 captured in Figure 32 depicts the effects of the drought conditions and high heat index on the demonstration
site. This is also reflective of the Ridgewater College site in Willmar, MN. These dry weather conditions were an
obstacle in assessing the true performance of the fertilizer at these sites.

Photo credit: Harold Stanislawski, AURI
16-0-8 blend Unfertilized area

AURI, Axiom and its sister company AminOrganix also formulated a 7-1-7 blend. This 7-1-7 blend is formulated
for residential consumers interested in natural fertilizer products. This fertilizer is approved for garden and lawn
starter applications. This blend is suitable for flower gardens, vegetable gardens and new lawns. This fertilizer
contains 50% SBM and is considered a natural fertilizer. It competes with other natural fertilizers in its class.
Information about the specifics of the 7-1-7 blend is available on the product label below (Figure 33).
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Figure 33: AminOrganix 7-1-7 Blend Label

AMINORGANIV ®

SUSTAINABLE SOLUTIONS FOR GROWTH

7-1-7

Organic Fertilizer
No manures, made to FDA feed grade standards

Soybean Meal content 50%

Guaranteed Analysis Derived from:
Total Nitrogen(N) 7.00% Soybesn meal, hydrolyzed
7.00% Water Inscluble Nitrogen" W;’:‘P;:amat

’ o % sulphate o
Avallable Phosphate (P:0s) 1.00".: potassium chloride,
Soluble Potash (K:0) 7.00%  caicum cabonate
Calcium (Ca) 2.80% elemental sulfur, cobalt
Magnesium (Mg) 0.30% sulfate, iron sulfate,

0.18% Water Soluble Magnesium magnesiumn oxide
Sulfur (S) 1.90% manganese sulfate, zinc

sulf -
1.60% Combined Sulfur{Sj wuliate, sodium

0.30% Free Sultur(S) WSy

Cobalt (Co) 0.0005%

Magnesium (Mg) 0.30%

Iron (Fe) 0.70% *7.00% slowty available
0.70% Water Scluble Iron nm’gglg.hn ;':;""‘ 9:;"'0:;"

I i 0% feavwrreal s
08 ¥ ganese molasses

Molybdenum (Mo) 0,0005%

Zine (Zn) 0.10%

0.10% Water Soluble Zinc

SATISFACTION GUARANTEED
Manufactured for Amunorganix®
3800 American Blvd W Ste 1500
Bloomington, MN 55431

O A0 R T o
76371473

25 Pounds 11.34 kg
Experimental product, not for resale
Project supported by:
MINNESOTA SOYBEAN PROMOTION AND
RESEARCH COUNCIL CHECKOFF

Figure 34 below displays a price chart and fertilizer product comparison that was prepared to show how these
SBM fertilizers compare with other products that are in their product class. From the cost of nutrition per pound
analysis, SBM fertilizers can compete in the marketplace.

It is recommended that the higher N formulation containing 25% SBM (24-0-8) be manufactured and
demonstrated in early spring applications. The 24-0-8 blend will be deployed through the next grant activity.
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Figure 34: AminOrganix Fertilizer Product and Retail Comparison

<

» . agw » .
AminOrganix Fertilizer Product and Retail Comparison aurl
lIJ1iIiJ'.:|h|1n
Research
Institute
AminOgranix o Old Farmer’s '1 = '2 Sl AcEAN
P d Milorganite 7-1-7 SBM Almanac | Scots Natural — e Purpose Lawn
ro UCt 6-4-0 (50% SBM 7.1.2 Matural Lawn | Lawn Food { o { S Fert.
blend) Food {w/fUrea)
wjiUrea) w/Urea)
Nitrogen% ] 7 7 10 11 29
P205% 4 1 1 0 2 o o o ]
K20% 0 7 2 2 2 8 10 8 4
Calcium? 1.2 2.8 0 0 o 0.8 o 0.8 ]
Sulfurs 0 1.9 0 0 1] 1.9 1] 1.9 L]
Cobalt% 0 0.0005 0o 0o 1] 0.0005 1] 0.0005 1]
Magnesium 0 0.3 0 0 ] 0.3 ] 0.3 0
Iron% 4.0 0.7 0 0 o 0.7 o 0.7 ]
Manganese? 0 0.25 0 0 ] 0.25 ] 0.25 0
Molybdenum% o 0.0005 0 0 o 0.0005 o 0.0005 ]
Zinc 0 0.1 0 0 1] 0.1 1] 0.1 L]
Nutrition per bag 15% 21% 10%% 12% 15% 28% 26% 36% 33%
Nutrients 4 11 3 2 3 10 2 10 2
Retail price/flb. 0480 5$1.398 %1512 S0.877 $1.508 51.440 51.000 $1.798 $1.667
Coverage in sq ft
2000 2333 2333 3333 3667 5333 5333 B000 9667
(N=.75)/25% bag
Cost per
6.00 14.98 16.20 6.58 10.28 6.75 4.69 5.62 4.31
1000/e0. s s s s s s s s s
Cost per |b. of
o - £3.16 £6.64 £15.12 87.31 £10.05 £5.13 $3.85 54,99 £5.05
nutrition
Bag sizres (lbs.) 20/32 25/5 40 20 291 25/5 25 25/5 14
Saf Not suitable | FDA Feed | Not suitable FDA Feed FDA Feed
ety as feed Grade as feed Grade Grade
information 40z Retail Only Box Store 4022 Retail Box Store 4022 Retail | Ace ONLY:
GM price available in Pricing 283 GM price Pricing 283% GM price GM Typically |

Compare products at 1 1b. Nor .75 |bs. N per 1,000
25 |bs. of Milorganite covers 2,000. Milorganite will damage grass over long periods with too much Iron and no magnesium to offset it.

MOTE: Consumer lawn fertilizers in Minnesota must have 0% phosphorus. They can all be used == lawn starter and garden fertilizers or where zoil tests prove phosphorus is needed.

Next Steps for Commercialization and Utilization of SBM Fertilizer Blends:

1. Manufacture and test the higher N blend containing 25% SBM and urea for early spring application.
Additional blends could also be considered using Dried Distillers Grains (DDGs) from corn as part of the
formulation.

2. Accelerate manufacturing and distribution of SBM blended fertilizers in the Midwest via Form-A-Feed
locations in Minnesota and Wisconsin. Phase 2 work will help solidify costs for higher volumes and
explore additional manufacturer opportunities. Wisconsin is a logical market for SBM fertilizers with a
manufacturing plant owned by Form-a-Feed in Richmond, WI. South Dakota, lowa and North Dakota
markets are also logical markets given their proximity to Minnesota.

3. Investigate rural distribution opportunities with local rural co-ops, farm stores, greenhouses and garden
centers and golf courses.

4. Solidify the value chain to market the fertilizer to identified consumer and institutional markets.

5. Provide outreach information on locally produced and farmer-raised soybeans as part of a healthy lawn
and garden.

6. AURI will identify further sales and distribution opportunities for SBM blended fertilizers.
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GOAL 3: PREPARE A WRITTEN REPORT ON HIGH-POTENTIAL MARKETS AND COMMERCIALIZATION
AVENUES.

Goal 3 findings included the following (Axiom Marketing report)

Commercialization barriers:

1.) Awareness and confidence in the superior performance of chemical-based (conventional synthetic)
fertilizers
2.) Limited academic research by land grant universities on the efficacy of SBM as a plant nutrient

Commercialization bridges for SBM:

1.) High awareness of SBM advantages among fertilizer formulators
2.) Natural N source that is less likely to leach than conventional synthetic sources
3.) Natural carbon source that builds soil

Unlike agronomists and most consumers, fertilizer formulators are well aware of the benefits of SBM for
fertilizers and soil amendments. Formulators see it as a source of nitrogen (N), Carbon (C), and calcium (Ca),
which are vital for plant growth and plant health. Agronomists and most consumers like the fact that SBM
contains 7% N. They like that it is a natural, non-biochar carbon source that feeds microbial populations and
replenishes the soil. Several respondents mentioned that Ca strengthens plant cell walls and stems. A couple
of respondents also recognized that SBM contained amino acids, which stimulate plant growth (see Figures 35-
39).
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Figure 35: Formulator Depth Interviews — 7 Completed - Summary

Topic ‘Summary

SBM Use in Fertilizers * SBM and soy byproducts are used by all but one formulator.
* High familiarity with SBM.
SBM Benefits * SBM is high in crude protein, energy, amino acids, enzymes and growth stimulants.
* SBM is a carbon source and contains plant-available Ca in addition to Nitrogen/Phosphorus/Potassium
(NPK).

* [t's natural, but not Organic Materials Review Institute (OMRI) certifiable due to heating.

SBM Negatives/Concerns * SBM is perceived as expensive.
* Itis high in oil which can impact soil conditions.
* [t doesn’t have high levels of NPK.
* [t can retard seedling growth and damage plants according to North Carolina (NC} State reports.
* No immediate green up/growth pop
* Few academic studies supporting its use.

Value-Added SBM * Sugars (molasses, chitosan, and other polysaccharides.)
Supplements * Micronutrients {Zn, Mg, Ca, Bo) sprayed onto SBM granular base.
* Urea
Cost and Ingredient * Based on nutrient value of other nitrogen (N} sources —natural or synthetic.
Decisions
Granular or Liquid *  Granular, granular, granular

Axiom — Appendix A, page 32

Figure 36: Agronomist Depth Interviews — 3 Completed - Summary

SBM Use in Fertilizers * Two of them use specialized fertilizers with soy products.
* None of the agronomists were highly familiar with SBM compared to the formulators.
SBM Benefits * The primary benefit is an organic N and C source.

* Possible secondary benefit mentioned by only one agronomist was increased water holding capacity.
+ None of the agronomists could identify other benefits identified by formulators.

SBM Negatives/Concerns * Perceived as a costly source of N vis-3-vis synthetics with higher N content.
* Burning/phytotoxicity (likely based on NC State study.)
* Low customer awareness of SBM benefits as a fertilizer ingredient.
* May attract insects.
* May tie up other nutrients due to carbon content.

Value-Added SBM * Peat
Supplements * Urea
* Micronutrients
Cost and Application * Nutrient value of other N sources drives application decisions.
Decisions * Growers looking for the cheapest/highest ROI N source.
* SBM is perceived as costing more than other N sources,
Granular or Liquid * Granular
* Limited interest in liquids by agronomists because of low pricing and relatively low usage compared to
granular.

Axiom — Appendix A, page 29
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Figure 37: Formulator Depth Interviews — Detailed Findings

SBM Use in Fertilizers 1. “Don’tuse SBM. Don't know much about it. Thinking about putting REV® into pelfet — could work with SBM, REV® and urea. Need to

find someone to formufate”

2. “Very familiar with SBM. Used it all the time at Cargill. | think cotton seed meal is better. It contains fess ol 1t’s more consistent than
SBM. It’s easier to get n South.”

3. "We use soy hull distifiate from the wet milling Side, not crushing. Sosk the seed and extract the skin coats with waters and adds”

4, "We usad soy iydrolysate in figuid fertilizers”

5. “Scotts® uses a little SBM in its natura! granular blends™

6. *Our fertilizers contain 10-20% SBM.”

7. "We use SBM in our feed grade fertilizers because of what they contain.”

SBM Benefits 1. “So much of SBM is 7-2-2. If you can add something to it to make it better. Al benefits seem interesting”
2. *Provides lots of crude protein (87%) and nitrogen (7.84%). Has Ca, N .and Zn. Provides protein and energy to the sod”
3. “Aminos, some carbon, plant hormanes, some calcium there that’s readily available. Host of micros, crganic compounds and aminos.
20% soluble carbon”
. “Natural. Is SBM OMRE approvable?”
“Nutrition content.”
“Good source of amino acids. SBM has more lysine. Has other enzymes too. Cheaper way to get lysine and tryptophan.”
. "Provides carbon to the soil. Rich carbon source to feed sail. Protein. Amino acid profiles.”

“Not sure”

N N

SMB Negatives

in the South. Cne problem with SBM is that when you heat it you Jose volatile N content. *

*Volatile compounds coming off during heating of the SBM. Delivery form. Need to define nutrient value”

“Never delivered the punch of growth that i necessary for horticulture.”

"Not sure”

“Can retard new seedling growth like com gluten meal. Low on N compared to blood meal. Cost. NC State studies. *

. “Few to no negatives.”

oo w
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Figure 38: Agronomist Depth Interviews — Detailed Findings

SBM Use in Fertilizers 1. Don't know 3 lot about it. 1 think there’s some SBM in the granular. Need to dig into it deeper.
2 I've heard of it but never have used agricultural fertilizers containing SBM in row crop farming or specialty crop ag.
3. SBM is not included in our programs; however, sometimes we use soy hydrolysate,

SBM Benefits 1. There's definitely 3 benefit. Don't know afl the benefits,

2. There's N in S8M. Tt probably has some Cinit. Not sure what else.
3. S8M is a source of organic N without having to utilize fish, blood or pouitry products. it has less smell.

SMB Negamlcomems 1. Noone in goif or polo knows anything ahout SBM. Some concerns about burning and phytotanicity.
2. 58M costs a lot for the amount of N you get.
3. I have not seen any negatives as of vet. When we are imited to organic N the value of N is typically low and costly.

Value-Added SBM 1. Homeowners in Florida would use it if it's marketed in a certain wey and put with something ke like peat.
2. Not sure.
Supplements 3. d add other other organic companents — kelp, humic, other organic minor nutrients.
CostandApplicatlon 1 What's the cost of N per acre from different sources. Our decisions are based on cost of Ibs of N reguired for each app.
Decisi 2 Cost of the N you're applying is king. We look at ROl on our crop nutrition program dedisions. How much more yield will | get by
Isions applying S8M?
3. Soyis not new and the cost is high typically. The fit currently is in organics where N is low in analysis and is costly.
Granular or Liquid L Granular for turl

2. Mostly granular, Maybe liquid for permanent crogs.
3. Soy can be used both for granulars and liquids. The question is how how to convert the SBM into a liquid that can be applied

through a fertigation system.

Axiom - Appendix A, page 35
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Figure 39: Agronomist Depth Interviews — Detailed Findings

Topic

opportuniﬁes with 1. it should definitely work with urea. We use lots of urea in our programs. Could work well with micronutrients.
: 2, There should be some opportunities. Haven't really thought about it. Focus on NPK sources and how SBM works.
Symhet'cs 3, Iyou talk sustainability, there may be 3 fit. The higher available nutrients in synthetics allow you to reduce inventory and use

higher concentrations. Organic today is clearly the ticket for soy usage.

Barriers to Trying SBM 1. No ane thinks about SBM down here. No one knows what it does ,

2. Not enough N to make & difference in row crop and specialty crop ag. Cheaper to use synthetics and urea.

3, 1 don’t see any barriers in the process we use. | think granulating will certainly up the price considerably and current cost is
relatively high.

1, May consider it for applications that demand natural. Likely never be approved by OMAL,

2. Uniikely.

3, May be interesting. SBM is a source of N that could be a catalyst for dry fertilizers,

Likely Consideration

Manufacturers Most open to 1 Murseryand residential fertilizer manufacturers and applicators looking for natural fertilizers that don't leach.
. Not sure. Maybe liquid manufacturers who want mare N,

Cons'de"ng SBM for 3, Organic today is the ticket for SBM. Futuristic growers will lean toward organic inputs just to be evolving toward softer products,
Fertilizers Only the mast Innovative formulators and retailers will be positioned to meet these needs, Wilbur, €8S, etc,
Liquid Fertilizer Trends 1. Manufacturess are trying to pack as much nutrition in as possible to increase peices including micranutrients, The goal is to
create a product that can be sold at a premium price.
2, Not sure.
3 OMEI certified Bouids
University or Private 1. Clemson, NC State, maybe Auburn,
2, No idea.
Research Sources 3. I've not seen anything on this. Nothing from universities, Nathing from Wilbur, Simplot, CPS, or Helena,

Axiom - Appendix A, page 30

As mentioned above, the cost of SBM will be closely compared against the cost of other N sources. Agronomists
and formulators see SBM as expensive — based on commodity prices for soybeans. They had little awareness of
increased crushing plants being built to support the increased need for biofuels.

We believe the highest potential vertical market is the residential market. It constitutes the largest and fastest
growing of the markets we studied. We believe the rural residential market can provide a foothold to establish
SBM fertilizers as a viable category for the following reasons:

e Pride of usage of an SBM-based product among rural consumers and soybean producers
e Lower competition from home centers and discount stores

e Larger lawns and gardens compared to metro area homeowners

e Increased incidence of hardware stores and feed/seed stores

Possible commercialization pathways include:

e Distribution agreements with the top 10 regional farm cooperatives in Minnesota including United
Farmers Cooperative, Central Farm Service, Pro-Ag, Farmers Win Co-op and others

e Distribution agreements with rural cooperative retail outlets owned by national farm cooperatives
including CHS and Land O’ Lakes

e Distribution agreements with rural retailers such as Runnings, Mills Fleet Farm and others

e Potential for distribution agreements with Farmers Union Industries

Possible product commercialization opportunities include:
e AminOrganix lawn fertilizer formulations that include 50% SBM and 25% SBM with urea
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e Future AminOrganix SBM garden formulations that are specific to tomatoes, flowers, roses and
spring bulbs

e Future SBM-only soil amendments

e Nutritional SBM amendments for compost sold by municipality yard waste composting facilities and
food processing plants

e Liquified SBM fertilizers for greenhouse growers

In support of Goal 3, as it pertains to outreach efforts, AURI developed a one-page handout focused on the SBM
fertilizer blends developed as part of the project work. This handout was displayed, along with a sample of the
product (see Appendix B), in AURI’s and MSR&PC’s respective tents during the annual 2023 Minnesota Farmfest
in Redwood Falls, MN. See Appendix C for a copy of the handout. This year’s attendance at the three-day
Farmfest event was estimated at 26,800 people.

Meetings were held with the facilities management personnel at Minnesota State, Ridgewater College, and
Northland Community & Technical College in Minnesota. This resulted in fertilization demonstration trials in
2023 at each site.

Posters were also developed for use at future tradeshow events and the 2024 MN Ag Expo to further educate
about SBM fertilizer products.

An article is also planned for AURI’s Ag Innovations News (AIN), November 2023 issue, highlighting the findings
of the SBM fertilizer analysis and the opportunities for increased SBM use in fertilizer blends.

CONCLUSION

SBM blended fertilizers have market opportunities for residential and selected institutional markets. Further
marketing research and promotion of these blended and natural fertilizer options will be critical for future
growth with SBM in fertilizer applications. Research from this project indicates that Minnesota and Wisconsin
have manufacturing capabilities, distribution options, adequate sources of sustainable SBM grown by
Minnesota farmers, and interest from consumers and horticultural operators.

The 7-1-7 SBM blend constitutes a good opportunity for gardeners who are interested in natural fertilizers.
These individuals actively seek out products that are chemical (conventional synthetic) free for use in their
gardens and on their lawns.

A phase 2 project has been approved and is underway to further formulate additional SBM fertilizer blends that
have applicability in specific horticultural settings. The educational institutions involved in this project are
interested in continuing demonstration relationships with MSR&PC and AURI. It is also recommended that
further work be done to develop the value chain relationships to ensure sales in the marketplace.
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APPENDICES

NOTE: Please see the PDF Attachment Section to view each Appendix included herein.

Appendix A: Axiom Marketing - Soybean Meal (SBM) Fertilizer Analysis Report

APPENDIX A - AURI
AXIOM SBM REPORT._

Appendix B: AURI 2023 Farmfest SBM Fertilizer Display Photo

APPENDIX B - 23018
SBM Fertilizer Farmfes

Appendix C: SBM Fertilizer Handout

APPENDIX C -
AURI_FarmFest_Handc
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APPENDIX A: FINAL REPORT - SOYBEAN MEAL
FERTILIZER ANALYSIS
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Project Goals and Objectives

1. ldentify and assess market opportunities in

horticultural fertilizers and soil amendments
* Characterize residential lawn and garden markets
» Characterize professional markets

2. Analyze SBM and blends in horticultural

fertilizer and soil amendments
¢ Match known SBM benefits to known needs
¢ Examine costs of inclusion and SBM
» Hypothesize possible pricing and margin
opportunities for organic SBM

3. Identify high potential markets and

commercialization avenues
+ Identify commercialization bridges and barriers for
including SBM
» Prioritize target vertical markets
* Identify commercialization paths






Industry Segment

31.6M

Lawn & Garden Acres

Consumer-driven. Large volume product and
ingredient potential. Higher investment market
entry requiring detailed mode of action and
agronomic information; product OEM open
doors; ingredient comparison testing, etc.

3. 1M

Managed Turf/Sod Acres

High-value surfaces with higher per acre inputs.
Emerging interest in sustainable production due
to regulations and legacy chemical issues.
Publicly owned and managed acres focused on
natural/organic inputs.

546K

Nursery, Non-Shade Acres

High-value products with grower focus on
pristine appearance at retail for long periods of
time due to vendor managed inventory and
payment. High labor and input costs. Two-
thirds of the non-shade acres are managed by
nursery stock growers which are easily
identifiable.
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Lawn & Garden

COVID 19 spurred 15+ million
consumers to start gardening
for the first time. Many of these
entrants are Gen Y and Gen Z
who are highly interested in
non-chemical lawn care and
gardening practices.

*Axiom estimate based on COVID sales
increases since 2019

Nursery, Non-Shade

The nursery, non-shade sector
benefited from the massive
influx of new gardeners from
2019-2022. This growth rate will
likely move lower in the coming
years.

Static

Managed Turf / Sod

Although sod is experiencing a
4% growth trend, other
Managed Turf segments are flat.





Lawn & Garden -
Quick Stats

$13.8B

Retail Sales in Lawn & Garden

One of the most valued outdoor markets in the U.S.,
the Lawn and Garden industry has been
rejuvenated at retail by COVID-19.

91.6M

Households

Three quarters of the 123.6 of U.S.
households participated in lawn and garden
activities.
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Lawn & Garden Consumables by Revenue
Sales

Lawn & Garden Inputs Growth -
Media Pesticides

Fertilizer and other lawn & garden 35% 32%
consumables represent $3.3 billion in sales.

Organic fertilizer sales are slated to grow 5.8%
annually due to increased participation in
vegetable and fruit gardening; increased Gen Z
gardening activities and increased public
awareness of the negative effects of chemical
fertilizers. Most homeowners want more natural
approaches. They expect organic fertilizers and
soil amendments to be free from unpleasant

Fertilizers
24%

smells commonly associated with manure-based
or animal-based products.
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TYELY DIFFERENT MARKETING.

by Channel

Retail Outlets

Lawn & garden product sales ($13.8B in 2020) are
driven through home centers such as Home Depot and
Lowes. Independent Garden Centers/Nurseries
represent the next largest opportunity.

While this is the largest market segment with the
most spending targeting this segment can be slow and
costly. Co-packing and co-manufacturing may be a
more efficient way to gain shelf space.

Online searches for Minnesota, show soybean meal is
available at Home Depot, Lowes, Walmart, Gertens,
Bachmans and Mills Fleet Farm.

Counts by store type

» 37,530 Discount Stores
« 24,642 Garden Centers
* 21,000 Home Centers

Sales $
Online Retail
Feed/Seed Store 4%

5%

Discount Store
16%

L/G Center or
Nursery
17%

Home Center
50%






Nurseg, Non-Shade -
Quick Stats

$192M

Annual Purchases of Fertilizer

$4.5
=

Annual Sales of Nursery,
Non-Shade
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Nursery, Non-shade
Consumables Purchases

Average Input Purchase/Acre

Nurseries average $351/acre in fertilizer, lime,

and soil conditioners cost for outdoor growing. / | ( re
$192M in inputs purchased for stock. 546,000 acres

under management.
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W Sales $

Nursery, Non-shade
Plant Sales

Top 7 Plant Types
Nursery Stock Sales

The top 7 Nursery Stock Plants
account for $4.1B of the $4.5B total
sales volume. It will be important to
identify phytotoxicity concerns.

19%

16%
b 16% 15% 49,
8%
4%

Broadleaf Fruitand Nut Deciduous Deciduous Coniferous Deciduous Ornamental

Evergreens Plants Shade Tree Shrub Evergreens  Flowering Grasses
Trees

10
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Industry
Insights

Nursery Purchases

The largest nurseries purchase
the bulk of crop nutrition inputs
(fertilizer, lime, and soil
conditioners). This is offset by the
relatively few numbers (3,587) in
the top three tiers of a total 18,589
nurseries reporting purchases.

Avg. Purchase per location

$250,000.00

$200,000.00

$150,000.00

$100,000.00

$50,000.00

Fertilizer, Lime and Soil Conditioner Purchased

$235,204.48

$2.5M+

$50,494.36

$22,983.85

$1M - $2.5M  $500K - $1M $250K - $500K $100 - $250K Under $100K

$17,647.89

. $5,733.07
[ |

Locations By Revenue

mmm Avg. Purchase By Revenue

= # Of Location

$1,583.07

12000

10000

8000

6000

4000

2000

# of Locations





Managed Turf - Quick Stats

$1.8B

Annual Spending Sports Turf

One of the most valued outdoor markets in As the second largest market segment in

the U.S., the sports turf industry spends horticulture. Sports turf represents a balance
money on more than 2.8M acres. of scale and value-add opportunity by

professional users.
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Managed Turf
Segment

Purchases

Professional [ $52,000,000

College/Univ. | $71,000,000
K-12  $685,000,000
Parks and Rec [JS488I666I0 00

MW Purchases

13

Acres/

Professional

College/Univ

K-12

Parks and Rec

M 15

Hl 30

I o5
L NE[

W Acres

Budget constraints, ease-of-use, safety, &
efficacy need to be considered when looking at
sports turf. A balance of acres and spending
occurs in 1) K-12 institutions and 2) Parks and Rec
departments.

$/ Acre

Professional $4,333
College/Univ Il  $1,075
K-12 [l $658

ParksandRec || $284

m $/A
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Managed Turf
Inputs Breakdown

Avg. Acres / Organization

Golf I 100

Professional [} 15

Sod Farm | -
College/Univ  [JIl§ 30
K-12 | 65
Parks and Rec |G 130

W Acres

14

Golf
Professional
Sod
College/Univ
K-12

Parks and Rec

Avg. $ Spent / Acre

I 5,000
I 5/ 333
I 1,038

N ;1,075

Hl $658

B $284
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[POSITIVELY DIFFERENT MARKETING.

Sales
Trends

Sales Volumes

Managed Turf spending is less than other
industry segments but is higher on a per acre

basis. Most of the spending is on golf, sports fields
and educational institutions. These groups
typically have management policies driven the turf
industry and strongly influenced by environmental
regulations and sustainability concerns.

Numbers by type

* 130,930 K-12 schools
« 24,493 city parks

« 16,752 golf courses

« 10,336 state parks

10,000 sports complexes

7,867 community parks and rec
4,000 colleges and universities
1,465 sod farms

» 423 federal parks

15

Parks & Rec
19%

Sales $
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/é"‘" S MII‘IIESOta Top 5 Markets Top Facilities - Golf

MSP + Interlachen GC, Edina

Rochester Spring Hill GC, Wayzata

Duluth Hazeltine National GC, Chaska

St. Cloud

Elk River Top Facilities - Nursery
Bachman's Nursery Wholesale

Top Facilities - Sod Center, Farmington

— B & B Sod Farms, Elk River Minnesota Valley Nursery,

Shakopee

Jirik Sod Farm, Farmington

. _ Grove Nursery, Corcoran
Magnuson Sod, Minneapolis

Customer

Customer . Customer
Customer type Acres in
volume . Sales Volume
Production
Golf Course &
Sports Turf 400 60,000 $30,000,000
Sod Farms 44 7,936 $19,189,448

Nurseries 112 8,897 $101,909,311

16
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Top Facilities - Golf Top Facilities - Nursery
Chicago + Chicago GC, Wheaton Midwest Groundcovers,
Rockford Butler National GC, Oak St. Charles
Springfield Brook Goodmark Nurseries,

Wonder Lake
Peoria Shoreacres GC, Lake Bluff

Stoneleaf Nursery,
Champaign Eureka

Top Facilities - Sod

Central Sod Farms, Plainfield

Dunteman Turf Farms, Elburn

Coon Creek Sod Farms, Hampshire

Customer

Customer . Customer
Customer type Acres in
volume . Sales Volume
Production
Golf Course &
Sports Turf 400 60,000 $30,000,000
Sod Farms 31 10,290 $30,117,516

Nurseries 159 4627 $102,515,125

17






vien Wisconsin

Top Facilities - Nursery

Johnson's Nursery, Menomonee Falls
McKay Nursery Company

Turtle Creek Nursery, Delevan

18

Top 5 Markets

Top Facilities - Golf

Milwaukee Milwaukee CC, River Hills
Madison Sand Valley, Nekoosa
Green Bay Mammoth Dunes, Nekoosa
Kenosha

Racine Top Facilities - Sod

Black Creek Sod Farm, Black Creek

Central Wisconsin Sod*, Coloma

Jasperson Sod, Union Grove

Customer

Customer . Customer
Customer type Acres in
volume . Sales Volume
Production
Golf Course &

Sports Turf 500 75,000 $37,500,000
Sod Farms 30 4,679 $10,753,976
Nurseries 221 15,586 $57,328,436






y(iom ,

19

Fertilizer Manufacturing
Conventional (Synthetic) Ingredients

Competing Ingredients

Conventional synthetic nitrogen sources exist in
all competing products for Nitrogen application in
the horticulture space. Base ingredients blended
with supplemental, value-add ingredients provide a
high analysis for a more rapid plant response.

Competing against these synthetic products will
require redirecting user focus to more sustainable
practices and characteristics.

Price Per Ton

Conventional Nitrogen Sources
$1,800.00

$1,600.00
$1,400.00
$1,200.00
$1,000.00
$800.00
$600.00

$400.00

\ —

$200.00

$-
Ammonium Urea Protected Urea Ammonium Chilean Nitrate
Sulfate Nitrate

e Price Per Ton  e=mPrice Per Lb of N

$6.00

$5.00

$4.00

$3.00

$2.00

$1.00

Price Per Lb of N
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Fertilizer Manufacturing
Natural Ingredients

Competing Natural Ingredients

SBM and Meat/Bone Meal have relatively
narrow gaps between price per ton and price
per Ib of N.

Axiom sees this as beneficial because this
indicates there's a relative lack of competition
for these products based on uses.

Pricing should drive consideration in
horticulture as substitute ingredients for
fertilizers and soil amendments.

Price Per Ton

$1,600.00

$1,400.00

$1,200.00

$1,000.00

$800.00

$600.00

$400.00

$200.00

$-

Soybean Meal

Natural Nitrogen Sources

Meat and Blood Meal
Bone Meal

= Price Per Ton

Feather Meal Corn Gluten
Meal

e Price Per Lb of N

Alfalfa Meal

$16.00

$14.00

$12.00

$10.00

$8.00

$6.00

$4.00

$2.00

Price Per Lb of N





Organic Expanding

Tons of SBM

The U.S. L&G market could support 4.4 million tons
of SBM at current rate guidelines.

Annual Spending

Total sales of organic fertilizers in the U.S.





Soybean Meal
Agronomic
Benefits - Lawn
& Garden

Manufacturer

Numerous

Analysis

7-2-1

Special Use Opportunities

Non-GMO, Organic, Enhancements

Agronomic
Benefits

As an organic/natural fertilizer, SBM
provides a competitive source of nitrogen
in a highly stable form, amino acids.

SBM can be used to prevent germination of
certain weeds and non-weeds. With
professional partners, there is a large-scale
opportunity as an all-natural weed and
feed when properly applied.

Use rates are fairly liberal with SBM
products without risk of damaging turf and
plants. Using the rates in L&G applications
can have a considerable bio-stimulant
effect on the applied crop.

Agronomic
Concerns

SBM is not often recommended in lawn
and garden, nursery or managed turf by
experts. Itis more often recommended by

home gardeners who focus on natural and
organic approaches in social media.

SBM may not a suitable fertility option
for specialty crops unless applied to
mature crops.

SBM requires a biological metabolic
process to ensure the nutrients available
are released into the soil. Placing this
product in a low biological environment
will decrease the efficacy of SBM.

Many SBM competing products in organic
carry a low nutrient analysis compared to
manure and animal by-products (feathers,
blood, meal etc.) which have higher
nutrient analysis.






Competitive
Products

Manufacturer

Down To Earth All Natural Fertilizers
Ingredients

100% Soybean Meal

Use Rate

Bed Prep: 5 Ibs/100 square feet
Bed Feeding: 40z/plant monthly
Containers: 5 Ibs/cubic yard
Lawns: 5 Ibs/1000 square feet
Trees and Shrubs: 1 1b/1” trunk
diameter

Special Use

None listed

Strengths

Carries all the known benefits of SBM for
application guidelines marketed. Compostable
packaging to the consumer. Product diversity
seems to have a large market share.

Weaknesses

This is only SBM. There is no additive or base
ingredient. The analysis is 7-1-2. Potential phosphorus
regulations in lawn. ‘Natural” product consumers are
becoming more informed and sophisticated regarding
verified clean products.

Opportunities

Co-packing with supplemental ingredients like
biological coatings, humates, etc.

Value-add markets are wide open for growth.

Threats

There are very few threats to the traditional SBM
market. For this product, our concerns are focused
on the generic nature of the product falling victim to
value-add products..

$30/5 pound
box

$77/40 |b bag

Down to Earth uses SBM as a base for a wide
variety of products promoted through farm
stores, retail shops, and online shops.






Competitive Sales
Products Opportunity

A lack of uniqueness and progressive
marketing offers plenty of opportunity to
simply be better at it.

Manufacturer Add a supplemental ingredient that
complements the biological process
Numerous needed to mineralize/consume the base

ingredient. Micro-nutrients, biologicals,
and other carriers will offer more to the
end user. Creating additional value should

Ingredients : -
Create an exponentlal margin increase.

Soybean Meal
y There's a lot of SBM products on the

market. There does appear to be a set
price structure outside of the feed market

Special Use wholesale pricing. Homeowners and other
end users in the horticultural space are
None listed. becoming more sustainability and climate-

driven. Make a better SBM.






Other Products

Manufacturer

Dr. Earth Premium Fertilizers
Ingredients

5-10% estimated SBM content

Use Rate

Bed Prep: 4/3 cups per 10 sq feet
Containers: % cup per 5 gallons of
potting soil

Special Use

Many special fertilizer blends
available for citrus, roses, cannabis,
azaleas, etc. Also potting mixes are
available.

Strengths

Well known organic brand from California.
Uses a variety of organic inputs. Originally
distributed in independent garden centers.
Now sold at Home Depot, Walmart, Lowes
and Amazon.

Weaknesses

High priced. Little discussion of mode of
action. No efficacy data. Highly secretive.

Opportunities

Slight opportunities in providing using
organic SBM to as a supplement for kelp, fish
and bone meal ingredients.

Threats

Manufacturer does not presently offer a SBM
only product. Ifit chose to do so, it has
established distribution channels and sales
opportunities.

PEOPLE & PET SAFE
o TG ERGTLA 00

00 ONE-GALLY
LLON CONTAI

$79-85/25 |Ib
bag






SBM Agronomic
Research Data

Found Research

https://newcropsorganics.ces.ncsu.e

du/organics/soybean-meal-fertilizer/

https://www.researchgate.net/public
ation/319269329 Microbially Ferme
nted Soybean Meal _as_Natural Fert
ilizer A_Review

https://pubmed.ncbi.nlm.nih.gov/25
062659/

Agronomic
Targets

The use of soybean meal as a fertilizer has
not been pursued by many universities or
their extension services.

Based on a lack of academic and
agronomic data on SBM in non-feed
settings, end user segments focused on
growing with natural or organic products
should be the primary target audience.

Certain components and characteristics of
soybean meal (SBM) are universally
recognized as beneficial include:

« Slow-release N

* Amino Acids vs Synthetic N

+ Stimulating Soil Health (pair with
supplemental)

» Spring Pre-emergent Success

EXTENSION COUNTYCENTERS  TOPIS

New Crops & Organics

i v ke

= W, a

= N

About the Program/Staff

S S—— &'
Herb/Spacialty Crops Lo ; oy
Connaction: Matching Growers W ;) R
& Bayers - . = B
— R 3 &) S
& z ) AR %
ca . i 5 As
<

Home « Deganics » Seybean Meal Fertilizer

Soybean Meal Fertilizer =

EMAJL THIS A
» en Esoafel

A Natural Fertilizer with Phytotoxic Activity
Melissz Ann Flinz Brown. former Graduats Student, anc Jeanine Davis, Ph.D., Advisor
urs ScEnce
ject completse 0 2004, There
[
Support Our Program & How

We Are Fundod

Publications & Factshests

Sag of aoyeeen maa

ting can significantly
and growzh of small

Traatments for Gresnhouss Sead Study

« loszoyoesnmez



https://www.sustane.com/products/cannabis/sustane-8-2-4-cannabis?id=114

https://www.growerssecret.com/increasing-nitrogen-efficiency

https://westcoasthorticulture.com/product/soy-meal-7-1-2/

https://www.oldscollege.ca/Assets/external/research/past-projects/PTRC/weed-trials/23-EffectLongTermCornGlutenSoybeanMealDandelionTurf2005.pdf

https://newcropsorganics.ces.ncsu.edu/organics/soybean-meal-fertilizer/

https://newcropsorganics.ces.ncsu.edu/organics/soybean-meal-fertilizer/

https://www.researchgate.net/publication/319269329_Microbially_Fermented_Soybean_Meal_as_Natural_Fertilizer_A_Review

https://www.researchgate.net/publication/319269329_Microbially_Fermented_Soybean_Meal_as_Natural_Fertilizer_A_Review

https://www.researchgate.net/publication/319269329_Microbially_Fermented_Soybean_Meal_as_Natural_Fertilizer_A_Review

https://www.researchgate.net/publication/319269329_Microbially_Fermented_Soybean_Meal_as_Natural_Fertilizer_A_Review

https://pubmed.ncbi.nlm.nih.gov/25062659/

https://pubmed.ncbi.nlm.nih.gov/25062659/
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Source List

https://gardenresearch.com/view/national-gardening-survey-2021-edition/

https://www.nass.usda.gov/Publications/Highlights/2020/census-horticulture.pdf

https://earthobservatory.nasa.gov/features/Lawn/lawn3.php

https://turf.missouri.edu/stat/reports/pdf/industry.pdf

https://www.brecks.com/blog/covid-gardening-retail-boom

https://turf.missouri.edu/stat/reports/pdf/industry.pdf

Source Mizzou from Craig 1/10/2021 call

https://www.ers.usda.gov/data-products/fertilizer-use-and-price.aspx

https://www.canr.msu.edu/news/what_organic_fertilizers_mean_to_plants_and_soil

https://www.researchgate.net/publication/319269329_Microbially_Fermented_Soybean_Meal_as_Natural_Fertilizer_ A_Review

https://newcropsorganics.ces.ncsu.edu/organics/soybean-meal-fertilizer/

https://journals.ashs.org/horttech/view/journals/horttech/30/3/article-p296.xml

https://edis.ifas.ufl.edu/publication/FE975

https://cdnsciencepub.com/doi/pdf/10.4141/cjps94-035

https://mdpi-res.com/d_attachment/agronomy/agronomy-11-00996/article_deploy/agronomy-11-00996.pdf?version=1621311793

https://www.ams.usda.gov/market-news/feedstuffs-reports

https://www.prnewswire.com/news-releases/organics-will-expand-penetration-in-lawn--garden-fertilizers-market-through-2024-301221975.html
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https://gardenresearch.com/view/national-gardening-survey-2021-edition/

https://www.nass.usda.gov/Publications/Highlights/2020/census-horticulture.pdf

https://earthobservatory.nasa.gov/features/Lawn/lawn3.php

https://turf.missouri.edu/stat/reports/pdf/industry.pdf

https://www.brecks.com/blog/covid-gardening-retail-boom

https://turf.missouri.edu/stat/reports/pdf/industry.pdf

https://www.ers.usda.gov/data-products/fertilizer-use-and-price.aspx

https://www.canr.msu.edu/news/what_organic_fertilizers_mean_to_plants_and_soil

https://www.researchgate.net/publication/319269329_Microbially_Fermented_Soybean_Meal_as_Natural_Fertilizer_A_Review

https://newcropsorganics.ces.ncsu.edu/organics/soybean-meal-fertilizer/

https://journals.ashs.org/horttech/view/journals/horttech/30/3/article-p296.xml

https://edis.ifas.ufl.edu/publication/FE975

https://cdnsciencepub.com/doi/pdf/10.4141/cjps94-035

https://mdpi-res.com/d_attachment/agronomy/agronomy-11-00996/article_deploy/agronomy-11-00996.pdf?version=1621311793

https://www.ams.usda.gov/market-news/feedstuffs-reports

https://www.prnewswire.com/news-releases/organics-will-expand-penetration-in-lawn--garden-fertilizers-market-through-2024-301221975.html
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~ Formulator Depth Interviews - 7 Completed
Summary

SBM Use in Fertilizers

SBM Benefits

SBM Negatives/Concerns

Value-Added SBM
Supplements

Cost and Ingredient
Decisions

Granular or Liquid

SBM and soy byproducts are used by all but one formulator.
High familiarity with SBM.

SBM is high in crude protein, energy, amino acids, enzymes and growth stimulants.

SBM is a carbon source and contains plant-available Ca in addition to Nitrogen/Phosphorus/Potassium
(NPK).

It's natural, but not Organic Materials Review Institute (OMRI) certifiable due to heating.

SBM is perceived as expensive.

It is high in oil which can impact soil conditions.

It doesn't have high levels of NPK.

It can retard seedling growth and damage plants according to North Carolina (NC) State reports.
No immediate green up/growth pop

Few academic studies supporting its use.

Sugars (molasses, chitosan, and other polysaccharides.)
Micronutrients (Zn, Mg, Ca, Bo) sprayed onto SBM granular base.
Urea

Based on nutrient value of other nitrogen (N) sources - natural or synthetic.

Granular, granular, granular
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- Agronomist Depth Interviews - 3 Completed
Summary

SBM Use in Fertilizers

SBM Benefits

SBM Negatives/Concerns

Value-Added SBM
Supplements

Cost and Application
Decisions

Granular or Liquid

A

Two of them use specialized fertilizers with soy products.
None of the agronomists were highly familiar with SBM compared to the formulators.

The primary benefit is an organic N and C source.
Possible secondary benefit mentioned by only one agronomist was increased water holding capacity.
None of the agronomists could identify other benefits identified by formulators.

Perceived as a costly source of N vis-a-vis synthetics with higher N content.
Burning/phytotoxicity (likely based on NC State study.)

Low customer awareness of SBM benefits as a fertilizer ingredient.

May attract insects.

May tie up other nutrients due to carbon content.

Peat
Urea
Micronutrients

Nutrient value of other N sources drives application decisions.
Growers looking for the cheapest/highest ROI N source.
SBM is perceived as costing more than other N sources.

Granular
Limited interest in liquids by agronomists because of low pricing and relatively low usage compared to
granular.





" Formulator Depth Interviews

Detailed Findings

SBM Use in Fertilizers 1. “Don'tuse SBM. Don't know much about it. Thinking about putting REV® into pellet - could work with SBM, REV® and urea.
Need to find someone to formulate.”
2. “Very familiar with SBM. Used it all the time at Cargill. | think cotton seed meal is better. It contains less oil. It's more consistent
than SBM. It's easier to get in South.”
3. “We use soy hull distillate from the wet milling side, not crushing. Soak the seed and extract the skin coats with waters and
acids.”
“We used soy hydrolysate in liquid fertilizers.”
“Scotts® uses a little SBM in its natural granular blends.”
“Our fertilizers contain 10-20% SBM.”
"We use SBM in our feed grade fertilizers because of what they contain.”

“So much of SBM is 7-2-2. If you can add something to it to make it better. All benefits seem interesting.”

“Provides lots of crude protein (87%) and nitrogen (7.84%). Has Ca, N and Zn. Provides protein and energy to the soil.”
“Aminos, some carbon, plant hormones, some calcium there that's readily available. Host of micros, organic compounds and
aminos. 20% soluble carbon.”

“Natural. Is SBM OMRI approvable?”

“Nutrition content.”

"Good source of amino acids. SBM has more lysine. Has other enzymes too. Cheaper way to get lysine and tryptophan.”
"Provides carbon to the soil. Rich carbon source to feed soil. Protein. Amino acid profiles.”

SBM Benefits

W= FN o

“Not sure.”

“It contains more oil. Sometimes it's more than 5% oil. You need to be really careful on the cost of SBM. Cotton seed is less
expensive in the South. One problem with SBM is that when you heat it you lose volatile N content. ”

“Volatile compounds coming off during heating of the SBM. Delivery form. Need to define nutrient value.”

“Never delivered the punch of growth that is necessary for horticulture.”

“Not sure.”

“Can retard new seedling growth like corn gluten meal. Low on N compared to blood meal. Cost. NC State studies.
“Few to no negatives."

N= N A

SMB Negatives
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- Formulator Depth Interviews
Detailed Findings

Value-Added
Supplements for SBM

Opportunities for Use in
Synthetics

Use in Granular and
Liquid Fertilizers

31
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“Dakota Peat or REV®. 51% amino acids when it's just peat itself. Add N sources, blood meal and urea.”

“Molasses, chitosan.”

"Micronutrients. Impregnation of carbon material sprayed into soy substrate. Things that bump up P and K levels. Urea.
Complex it with biology and other plant probiotics.”

"Fast release forms of nitrogen like urea.”

"Not sure.”

“Urea, micronutrients, bugs, sugars. Molasses, Higher protein products. Carbon.”

“Molasses, urea, soybean hulls, micronutrients, humic acid.”

“Not surprised you can use it in synthetics. SBM is a good base as filler. If produced with Hexane, what happens to the bugs?”
“Maybe. Depends on what else is in the fertilizer.

“Make a hybrid (fertilizer) with SBM.”

“Don't like to mix natural and synthetics. Confusing to growers.”

"Scotts will likely not use it in synthetics. The company is sitting on $500MM of unsold granular and liquid synthetics.”
“Works well with urea. We make a 21-06 urea product with SBM. Combination of fast and slow release fertilizer.”

“Yes. Already being used in synthetics.”

“I could see it as both. Easier to do granular. Golf likes spray. Farmers like granular. Some people do it both ways.”
“Granulars. Problem with liquid is shipping water with lower nutrient profiles. Hard to get it nutrients higher due to water.”
“Mostly dry in residential, turf and nursery. Cannabis could be interested in liquids. That's where all the tinkering is going on.”
“Liquid because of ease of application. Hort uses little to no granular.”

“Scotts natural product is only granular and contains a little SBM.”

“SBM is better for dry because it's low in N. That assumes they don't do something special with soybean extracts.”

“I've only ever seen it used in granular.”





" Formulator Depth Interviews

Detailed Findings

Cost and Ingredient 1. “We don't add any ingredients to REV®. Just our peat.”
Decisi 2. “It's all about the current total nutrient values of meals, the total chemical extraction and what pure nitrogen costs. Need to take an
ecisions equivalent look at alfalfa seed, feather meal and compare it against SBM cost. SBM cost is good where you produce but not when you
need to ship it. That's why | use cotton seed. Pure N is worth whatever the cheapest source of NPK is.”
3. “Start with the nutrient value. A ton of UAN 32 (Urea Ammonium Nitrate) costs $600 for 32 parts of N. | can buy a ton of SBM for $300
for 7 parts of N.”

4. "Back the ingredient cost into the finished product price. The math has to work.”
5. “Scotts® is all about price. They buy in large volumes. They have huge inventories of unused ingredients.”
6. “We adjust ingredient percentages based on pricing as long as it doesn’t impact performance. Most use it if price is lower than other
ingredients. If price is lower than feathers blood meal and other N sources.”
7. “We negotiate quarterly to get the cheapest input price. Our customers switch things out based on price.”
Barriers to Trying SBM 1. “Mental blocks. You can have a great product that works. People still have to accept it.”
2. "SBM is too expensive. Cotton seed is cheaper and easier to get rid of oil.”
3. “Pricing.”
4. "“No university hort studies talking about the value of SBM.”
5. “No immediate green up.”
6. “Price. Supply. Shipping soy to China. Concerns about phytotoxicity.”
7. “No barriers for us. Already using it. "
LikE|y Consideration 1. "If someone could formulate a product for a new SKU. Biggest thing with fertilizer is that customers want cheapest NPK.”
2. “ldon'tinclude itin fertilizers. | use cotton seed. SBM can't be used for organic fertilizers because you have to cook it.”
3. “Yes. Already using soy byproducts. SBM could provide carrier base that | could spray our liquids on and have a new SKU. We could use
this as a dry blend or a liquid substrate.”
4. "Hort fertilizer manufacturers are unlikely to consider. Not enough N.”
5. “Scotts® is unlikely to consider SBM because of stockpiles of synthetics.”
6. “Already use SBM.”
7. “We've always put lots of SBM in our fertilizers (and our feeds.)”

2L





" Formulator Depth Interviews

Detailed Findings

Manufacturers 1. "No one that | know.”
2. “Cargill. SBM used to be in all the fertilizers | formulated there. Maybe Mosaic.”
3. “Not really any domestic producers. Some is coming from abroad. Saw a hydrolyzed powdered product with 14-16% N.”
4. “Nature’s Solution. Natural fertilizers like Espoma, Dr. Earth. Lambert and Old Castle are looking for ways to create soil
porosity. Opportunity in soil mixes.”
5. “Scotts® Organic line. Maybe Dr. Earth. Maybe some of the larger IGCs with their own private label natural fertilizers.”
6. “Nature’s Source, Lawn Restore Down to Earth, Dr. Earth, Espoma, Scotts Natural.”
7. “Not sure.”
Manufacturers Most 1. "Golf fertilizers for fairways and greens. Golf superintendents are easier to deal with than farmers.”
. . 2. "Preplant fertilizers. It has lots of enzymes in it. Northern guys likely to use SBM. Cotton seed meal available in the South.”
Open to Con.s[derlng 3. “Specialty and row crop manufacturers. Could be a starter fertilizer. Could be in-furrow or sidedress. Manufacturers who are
SBM for Fertilizers interested in having a carrier to spray liquid fertilizers or micronutrients on. Manufacturers specializing in salt-laden soils.”
4. "Don't know.”
5. “Someone who has a reason for wanting to use SBM.”
6. "Nature Safe, AminOrganix, Burpee.”
7. “Noidea.”
Liquid Fertilizer Trends 1. “Golf loves to spray. We sell mostly liquid to hydroseeding people and L&G. Not much in green house.
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" Formulator Depth Interviews

Detailed Findings

“People like field trials better. I've done universities. Instead customers always ask ‘who do | know that uses it.”
“Purdue, Auburn, Texas A&M, NC State, OSU.”

“Texas A&M."

"Purdue maybe. Don't know.”

"Not sure. Could be OSU. Could be MSU.”

“NC State. Virginia Tech, Auburn.”

“Not sure.”

University or Private
Research Sources

sl G s e e =
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- Agronomist Depth Interviews

Detailed Findings

SBM Use in Fertilizers

SBM Benefits

SMB Negatives/Concerns

Value-Added SBM
Supplements

Cost and Application
Decisions

Granular or Liquid
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Don't know a lot about it. | think there’s some SBM in the granular. Need to dig into it deeper.
I've heard of it but never have used agricultural fertilizers containing SBM in row crop farming or specialty crop ag.
SBM is not included in our programs; however, sometimes we use soy hydrolysate.

There's definitely a benefit. Don’t know all the benefits.
There's N in SBM. It probably has some Cin it. Not sure what else.
SBM is a source of organic N without having to utilize fish, blood or poultry products. It has less smell.

No one in golf or polo knows anything about SBM. Some concerns about burning and phytotoxicity.

. SBM costs a lot for the amount of N you get.

| have not seen any negatives as of yet. When we are limited to organic N the value of N is typically low and costly.

Homeowners in Florida would use it if it's marketed in a certain way and put with something else like peat.
Not sure.
I'd add other other organic components - kelp, humic, other organic minor nutrients.

What's the cost of N per acre from different sources. Our decisions are based on cost of |bs of N required for each app.
Cost of the N you're applying is king. We look at ROl on our crop nutrition program decisions. How much more yield will |
get by applying SBM?

Soy is not new and the cost is high typically. The fit currently is in organics where N is low in analysis and is costly.

. Granular for turf.
. Mostly granular. Maybe liquid for permanent crops.

Soy can be used both for granulars and liquids. The question is how how to convert the SBM into a liquid that can be
applied through a fertigation system.
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- Agronomist Depth Interviews

Detailed Findings

Opportunities with
Synthetics

Barriers to Trying SBM

Likely Consideration

Manufacturers Most Open
to Considering SBM for
Fertilizers

Liquid Fertilizer Trends

University or Private
Research Sources

1.
. There should be some opportunities. Haven't really thought about it. Focus on NPK sources and how SBM works.
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It should definitely work with urea. We use lots of urea in our programs. Could work well with micronutrients.

If you talk sustainability, there may be a fit. The higher available nutrients in synthetics allow you to reduce inventory and
use higher concentrations. Organic today is clearly the ticket for soy usage.

No one thinks about SBM down here. No one knows what it does .

Not enough N to make a difference in row crop and specialty crop ag. Cheaper to use synthetics and urea.

| don't see any barriers in the process we use. | think granulating will certainly up the price considerably and current cost is
relatively high.

May consider it for applications that demand natural. Likely never be approved by OMRI.
Unlikely.
May be interesting. SBM is a source of N that could be a catalyst for dry fertilizers.

. Nursery and residential fertilizer manufacturers and applicators looking for natural fertilizers that don't leach.
. Not sure. Maybe liquid manufacturers who want more N.

3. Organic today is the ticket for SBM. Futuristic growers will lean toward organic inputs just to be evolving toward softer

—_—
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products. Only the most Innovative formulators and retailers will be positioned to meet these needs. Wilbur, CPS, etc.

. Manufacturers are trying to pack as much nutrition in as possible to increase prices including micronutrients. The goal is

to create a product that can be sold at a premium price.
Not sure.
OMRI certified liquids

Clemson, NC State, maybe Auburn.
No idea.
I've not seen anything on this. Nothing from universities. Nothing from Wilbur, Simplot, CPS, or Helena.





5.8% i Highest Priority
Vertical Markets

$3 3 B U.S. L&G consumables market.
°

O Organic market share vs
O conventional in L&G
fertilizers. c
Annual Spending Tons of SBM

The U.S. L&G market could support 4.4 million tons
of SBM at current rate guidelines.

Total sales of organic fertilizers in the U.S.
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APPENDIX C - FINAL REPORT - SOYBEAN MEAL FERTILIZER ANALYSIS
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HOMEGROWN - OFF-THE-FIELD IN NORTHWEST MINNESOTA—
SOYBEAN MEAL FERTILIZER BLENDS FOR LAWN AND GARDEN

How did this project start?

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

> Three different versions of soybean meal fertilizers were formulated with AminOrganix out of Bloomington, MN.

> Two of the formulations include 50 percent soybean meal, a third contains 25 percent soybean meal
but was delayed in formulation.

Proven, Highly Effective and Safe

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

> AminOrganix products are presently used by six of the top ten golf courses and polo fields in the Southeast,
including Pelican Course, Old Dominion, Old Florida, Old Colliers, the National Polo Center and others.

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

> All AminOrganix products are made with natural feed-grade ingredients in a feed-grade certified
manufacturing facility.

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

Soybean meal as a soil amendement 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 at Lowe’s, Home Depot, Walmart, Amazon and other retailers in varying

bag sizes. The specific formulations for this project are being targeted for rural supply cooperatives and

home garden centers initially.

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

potassium.

> A benefit of soybean meal is that it is very high in nitrogen (7% vs. 3%) for a natural fertilizer and
doesn’t typically burn plants.

> SBM contains a variety of amino acids which act as growth stimulants for both roots and leaves.

MN grown, MN manufactured and MN
benefits to the lawn and garden sectors

AMINORGANI\/* AMINORGANI\/°
SuSTAINABLE SoLuTions FoR GROWTH, SUSWNA18L§DM6~E PD8R GROWTH,

Organic Fertilizer Natural Based Fertilizer

No manures, made to FDA feed grade standards No manures, made to FDA feed grade standards
Soybean Meal content 50% Soybean Meal content 50%

Del

Funded by the Minnesota Research
& Promotion Council (MSR&PC) in
Cooperation with the Agricultural
Utilization Research Institute

Guaranteed Analysls
Total Nirogen(N)

MINNESOTA
SOYBEAN
RESEARCH & PROMOTION COUNCIL A M I N D R E AN I

SUSTAINABLE SOLUTIONS FOR GROWTH

o
100 o o o nds 11.
e 2,

e R

76371473
25 Pounds 11.34 kg 76372473
imental product, not for resale Experimental product, not for resale

Lawn Fertilizer

Projec rted by:
MINNESOTA SOYBEAN P MINNESOTA SOYBEAN PROMOTION AND
RESEARCH COUNCIL CHECKOFF RESEARCH COUNCIL CHECKOFF

*This is a competitive product with other products in the same class.





