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| Moving Forward



| Challenge: Low crop diversity



| Challenge: Lack of soil cover
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Gulf of Mexico 
Hypoxia

-
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Catastrophic 
Soil Erosion

Gasper, USDA, NRCS

| Challenge: Degraded soil and water 



| Challenge: Climate change 

SciLine.org



| Challenge: Farm viability, rural vitality



April field prep for summer crops April winter camelina

Fall

Spring

Fall tilled field following 1” rainfall Fall Kernza following 1” rainfall

| Solution: Continuous Living Cover

“Continuous Living Cover”Conventional

• Less erosion
• Less nitrate leaching
• Less phosphorus loss
• Better soil health
• Diversity
• Resilience





| Advancing over 15 new crops
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| Protecting the environment



| Putting Down Roots report

With widespread adoption of continuous living cover crops in Minnesota:



Oils Fiber Protein Phytonutrients

| New and unique ingredients



High-Value Food, Feed and Energy 
Products

Tools to Meet 
Corporate Sustainability Goals

Innovative Healthy Food Products &
Low-Carbon Fuels

New Economic Opportunities for 
Farmers and Rural Communities

| New economic opportunities



| Transformative change in ag systems

New 
Crops

New 
Value 
Chains

Supportive 
Policy



Plant Breeding & Genomics

Agronomics
Soil & Water Science

Food Science & Bioproducts

Commercialization

Supply Chain Development

| Interdisciplinary and engaged R&D



| 15+ interdisciplinary crop teams



| Landscape: Partnering with farmers

Environmental and Economic 
Clusters of Opportunity

 Technical Assistance to growers of 4 
leading field crops 

 Ecosystem Service payments $20-
50/acre

 - Premium payments in DWSMAs
 Risk Management payment of half the 

cost of production in event of crop or 
market failure 

 Targeted support for hazelnut and 
elderberry producers

Kernza® 
Perennial Grain

Winter Camelina

Hybrid 
Winter Rye 

Winter Barley



| Market: Value chain development



| Market: Value chain development

Industry Partners

Legitimacy, market makers, 
scale

Small and medium-
sized enterprises

Innovation ecosystems

Start-ups

Disruptive change, focused 
innovators, investability



| Partnership: Driving systemic change





Intermediate Wheatgrass or Kernza®
Thinopyrum intermedium

Perennial grass with high 
biomass and large grain size

Enterprises:
• Food
• Beer/Whiskey
• Forage and Grazing
• Biomass





Kernza: Water Quality 

Drastic reductions in nitrate leaching potential
Jake Jungers



Releases of ‘MN-Clearwater’ & ‘MN-Itasca’







Winter Oilseeds: Overview

Pennycress Camelina• Brassicas
• Extremely hardy winter annuals
• Produce small oilseeds
• High yielding

• Up to 1,500 lb/acre

• High oil content
• ~35-40%



Low-Carbon Fuels

Adobe Stock

Heart-Healthy Oils

martinagencyinc.com

High-Protein Feeds

Winter Oilseeds: Markets



Winter Oilseeds: Crop Rotations

NOW

FUTURE

Summer Winter Summer MN Acres

Relay Soybean is 
Second Crop 

Or dry beans, 
sunflower, etc.

2M

8M



Increase Oil Production Per Acre

Up to 50% MORE OIL

Source: Figure 2, Gesch et al, 2014

Inside Energy NPR

Inside Energy

Russ Gesch
USDA ARS



NDrive

Very Low Carbon Intensity

70%
LOWER THAN 
PETROLEUM

JETFUEL

UP
TO



Reduce Nitrate Leaching

Source: Table 2, Weyers et al, 2019.

Measurement Method:
Lysimeters

Years: 
2015 & 2016

Location: 
Stevens County, MN

Note: Business-as-Usual = no-till management with fallow field prior to soybean planting

EPA drinking 
water 
standard for 
nitrate



Pollinator Friendly

Carrie Eberle

Carrie Eberle



Renewable Fuel Crop with Multifaceted Benefits

PROTECT SOIL AND 
WATER

VERY LOW 
CARBON INTENSITY 

HIGH PRODUCTIVITY & 
SCALING POTENTIAL



| Thanks to our supporters
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Let’s Discuss!
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