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Introduction to Interactive 
Equity Activity



KERNZAⓇ CONFERENCE 2023:
EQUITY ACTIVITY



Inequities & work toward equity

● Inequities: Disadvantages and exclusion for some groups, and 
at the same time, advantages for other groups. Inequities are 
created and sustained through practices, policies, and systems 
over time.

● Equity work: Process of identifying how to reduce, correct for, 
and repair these imbalances in access - and making the 
changes to do so - with aims to achieve greater fairness and 
flourishing for everyone.



Racial equity focus

● Systemic racism and settler colonialism have deeply shaped who has access 
to land, capital, farming, agricultural institutions, and the economy in the US.

○ Example of racial inequity: acres of Black-owned farmland declined from ~14-16 
million in 1920 to 2 million in 2000 (Penniman 2018; Shostak 2021)

● All forms of social difference - such as gender and sexual orientation, 
nationality, age, ability, geography, and economic and educational 
background - also shape grain agriculture, R&D, and supply chains.

● We encourage you to think in broad and intersecting ways about inequities 
and equity.



Last year’s conference attendees generated responses 
to these three prompts… let’s build upon that.





Equity activity 2023: 
Prompt 1, reflect & submit response anonymously

Have you taken an action to help make the network more 
equitable since last year? [see Prompt 3 printout]

● If yes, write down the type of action. What worked well? 
What challenges did you face?

● If no, what specifically makes you hesitate? If you thought 
about an action or tried, can you identify something specific 
that got in the way?



Equity activity 2023: 
Prompt 2, share on board

Now is the time to prepare for the next big investments in Kernza.

● How would you approach or design future Kernza 
projects and/or funding opportunities with equity and 
inclusion in mind?



1. Submit your reflection for Prompt 1 anonymously in the folder 
There are index cards and pens next to the folder 

1. Write your ideas for Prompt 2 on the paper for the group to 
interact with

Do both before the final breakout session at 4:00. This activity is open for everyone!

Join the breakout session at 4:00 pm if you’d like to reflect more on these prompts.

Equity activity recap: Tasks for today



Lightning Talks #1



Conventional Selection

Kernza 
Breeding 

Lee DeHaan



Genomic Selection
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Conclusions

• We need multiple breeding programs targeting diverse environments

• Sharing germplasm between programs can have mutual benefit

• Genomic selection allows a rapid pivot toward new breeding goals

• We aim to have varieties with greatly improved drought tolerance within 
three to five years



Update on diseases of 
intermediate wheatgrass

Kathryn Turner, Yvonne Thompson, Leah Treffer, Anusha Dahal †, Angela 
Brekalo

The Land Institute Crop Protection Genetics, 
†Dep. Plant Pathology, Kansas State University, 



Grain yield related to head diseases

● Yield related to Fhb and slightly to Glume blotch (bacterial)
● Still do not observe yield penalties due to leaf diseases



SARE Grower questions – increase time? 

● Increase in disease but not toxin over time in our nurseries



FDA max 1 ppm

(FDA max 2 ppm)

(FDA max 2 ppm) (FDA not regulate)





Building tools

GWAS loci involved in disease resistance
Trait (IWG 
gene) 

Blast description

DON/ZON Involved in pathogen 
recognition and degradationLoci in Fhb1 region

Trait NCBI Blast description
FHBDON 
S03

Sumai 3 Fhb 1 region – Zinc 
finger



Request your help

● Sampling grain for toxins
● Building research networks and extension



Organic Dual-Use Perennial Grain Crops: 
Pathways to Profitability and Soil Health

Leonardo Deiss
June 22nd, 2023

Organic Agriculture Research and 
Extension Initiative (USDA-OREI)



Project Objectives

The goal is to help alleviate key production, economic, 
and market constraints of promising perennial grain 
crops, when managed to produce both grain and 
forage.
 
Specific objectives:
- Agronomic trials (Objectives 1 and 2)
- Enterprise budgets for organic systems (Obj. 3)
- Farmer networks and commercialization efforts (Obj. 4)



Agronomic trials
A) Establish management recommendations to optimize organic 
dual-use grain and forage production of perennial crops
B) Quantify improvements that perennial crops have on soil health

Agronomic trials:
• Kernza Dual-Use (KODU) 
• Kernza-Legume Intercrop (KLI) 
• Organic Perennial Wheat (OPW)

Sites: Ohio (2 sites), New York, Minnesota, and Kansas 

Measures:
- Soil health assessment (bio, chem, phys indicators)
- Crop yield (grain and forage),  below- and above-
ground biomass, and perenniality (grid)

Kernza after defoliation. Wooster, Oct 27th, 2022

Kernza + Clover vs. sole cropping. Wooster, May 26th, 2023



Enterprise budgets
Objective 3. Develop enterprise budgets to 
identify economic indicators that could 
increase or limit adoption of perennial grain 
systems

Enterprise budgets with focus on organic perennial 
grain systems (fixed and variable costs, financial 
return)

• Dual-Use: Grain and Forage production
• Management:

• Manure
• Legume Intercropping



Farmer networks and commercialization efforts 

Objective 4. Integrate research activities and farmer 
networks into existing perennial crop commercialization 
efforts 

John Gutekanst, 2023 - Avalanche Pizza, Athens, OH

Donation of 800 lbs. of harvested organic grains to: 
- a baker (Avalanche Pizza, Athens - OH)
- an organic grain mill (Stutzman Farms and Mill, 

Millersburg - OH)

OSU - Wooster, OH, 2023

Free Kernza four self-service 
at OSU campus



Roberta Bianchin Rebesquini
MS Student – University of Nebraska – Lincoln

Adviser – Dr. Andrea Basche 
Resilient Cropping Systems Lab

The impact of nitrogen 
rates across sites and 
years on intermediate 

wheatgrass grain yields: 
A meta-analysis



TITLE, 
ABSTRACT & 
KEY WORDS 

“nitrogen” OR “nitrogen 
rate” OR “nitrogen 

application”

16 Published 
articles + 1 

unpublished 
multi-site trial

“kernza” OR “intermediate 
wheatgrass” OR 

“thinopyrum intermedium”

Screening criteria: 
1. Field studies evaluating at least 2 nitrogen rates

2. Studies evaluating Intermediate wheatgrass grain and/or 
biomass yield

Methods

263 comparisons 
by site-experiment year 



Results

 Preliminary Results:

• Response ratios represent a 
higher N rate divided by 
control N rates (0) where 
comparisons by site-
experiment year were 
available.​

• Estimated effect sizes and its 
respective 95% CI for grain 
yield, with response ratios 
separated by year of 
intermediate 
wheatgrass stand.

Response ratio above 
zero = Kernza 
response to N



 Preliminary Results:
Results

Yield response ratio x Nitrogen Rate grouped by Kernza Stand Year

• Response ratios represent a 
higher N rate divided by 
control N rates (0) where 
comparisons by site-
experiment year were 
available.​

• Limited effect of N across 
rates in year 1, with greater 
N needs in later years.​

• Nitrogen rates separated by 
groups.



Thank you!



Automated Seed 
Quantification for Kernza

Garett Heineck, Lou Saporito, Collins Wakholi, Devin Rippner, Lee DeHaan
Kernza Con 2023





Identifying and quantifying components of Kernza grain 





Methods: Collecting a representative dataset 













Model development, training, implementation

https://roboflow.com/; Redmon, J., Divvala, S., Girshick, R., & Farhadi, A. (2016). You only look once: Unified, real-time object 
detection. In Proceedings of the IEEE conference on computer vision and pattern recognition (pp. 779-788).; 
https://www.ilastik.org/

https://roboflow.com/


Segmentation vs. Object Detection







Impact: open source code on GitHub and Ilastik

https://github.com/logoshttps://bioimage.io/#/?partner=ilastik



José G. Franco 
U.S. Dairy Forage Research Center, Madison, WI

Presenting on behalf of the ARS Kernza® Initiative team

KernzaCon June 22-23, 2023 

USDA ARS: Kernza® Initiative

Photo credit: University of Minnesota



ARS Kernza® 
Initiative: 

Regional and National Assessment
• Where does intermediate 

wheatgrass fit in today’s systems?
• Diverse production systems across 

varying climates
• Semi-arid small grain production 

to temperate livestock forage & 
dual-use production

• Rainfed to irrigated and dryland 
systems

• Can a dual-use, perennial crop 
improve the sustainability of 
agroecosystems?



TRIAL & EVALUATION SITE 
Grazing and 
Conservation Systems 

LAB, TRIAL, and DATA COORDINATION SITE 
Brewing, Baking, and Grain Quality Lab
Dryland and Irrigated Systems
Livestock Utilization

GENETICS SITE

TRIAL & EVALUATION SITE
Irrigated Systems

TRIAL & EVALUATION SITE
Dryland Systems

BREEDING & LAB SITE
Forage and Soil Quality Lab
Crop and Grazing Systems 

DATA COORDINATION, TRIAL and EVALUATION SITE
Agronomic Data Coordination
Dairy Forage Production Systems
Crop and Conservation Systems

TRIAL & EVALUATION SITE 
Crop, Grazing, and Conservation 
Systems

Madison, WIPullman, WA

Fayetteville, AR

Kimberly, ID

Logan, UT

Salina, KS

St. Paul, MN

Fort Collins, CO

Univ. Park, PA

BREEDING SITE

RESEARCH
PARTNERSSemi-Arid Production Systems

Map, with modifications, courtesy of Dr. Grace Miner, Soil Management and Sugarbeet Research Unit, Fort Collins, CO. 



ARS Kernza® Initiative: 
Outcomes
National Assessment
• Variety trial

• Production (G × E)
• Forage quality/nutritive value
• Grain quality 

• Environmental
• Soil health/soil quality
• Air and water quality

• End use
• Brewing, baking quality

Soil health
Carbon footprint

Flex crop

crop wild relatives

desirable traits

genomics

breeding

Drought tolerance 
Efficient water use

Graphics courtesy of Dr. Peter Kleinman, Soil Management and Sugarbeet Research Unit, Fort Collins, CO. 



ARS Kernza® Initiative: Outcomes

Regional Assessment
• Farm systems: Integrated Farm Systems Model

• Inputs
• Grain yield
• Forage yield
• Fertilizer inputs

• Outputs
• Production costs
• Nutrient losses
• Carbon footprint
• Water footprint
• Fossil energy footprint

Graphic credit: Dr. Al Rotz, Pasture Systems & Watershed Management Research Unit, University Park, PA. 



Questions?
Contact Information
Dr. Peter Kleinman
Research Leader/Soil Scientist
Soil Management and Sugarbeet Research Unit
peter.kleinman@usda.gov

Dr. José G. Franco
Research Agroecologist
U.S. Dairy Forage Research Center
jose.franco@usda.gov

PCC Lab Logo credit: KC Cifizzari, U.S. Dairy 
Forage Research Center, Madison, WI. 

mailto:peter.kleinman@usda.gov
mailto:jose.franco@usda.gov
mailto:alison.duff@usda.gov


IWG-Legume intercropping
Priscila Pinto

University of Wisconsin - Madison



Why intercrop?

Franco et al., 2021



IWG-Legume intercropping systems

IWG Control
45N, 90 N Berseem clover Kura clover Alfalfa Red clover

4 environments: Arlington16, Arlington17, Peninsular16, Peninsular17



Kernza grain yield

Pinto et al., in prep

First year: 610 kg/ha
Second year: 190 Kg/ha



Dual-purpose systems

IWG Control

Berseem clover Kura clover

Alfalfa Red clover



Photo Credit: Kaleb Anderson

Grazing Intermediate Wheatgrass (Kernza®) as a Dual-Use Crop for Forage and Grain Production

Impact of Grazing on Grain Yield
Profitability of Kernza 



Photo Credit: Clean River Partners 

Kernza planting, Anderson Farm - Sep 10, 2018 



Photo Credit: Clean River Partners 

Direct Cut
Anderson Farm
Aug 23, 2019



Kernza Grain Harvest 
2019, Anderson Farm



Kernza Straw Bales, Anderson Farm



Fall Grazing 2019, 
Anderson Farm



Grazing Intermediate Wheatgrass (Kernza®) as a Dual-Use Crop for Forage and Grain Production - Timeline of Field Activities
Fall 2018 Spring 2019 Summer 2019 Fall 2019 Spring 2020 Summer 2020 Fall 2020 Spring 2021 Summer 2021 Fall 2021 Spring 2022 Summer 2022 Fall 2022

Anderson

Sprayed 
Glyphosate Sep 

2
Sprayed 2,4-D 

Jul 3
Grain harvest 

Aug 23
Grazed Oct 15-

20
Grazed May 15-

22
Grain harvest 

Aug 8 Grazed Nov 1-10
Grazed May 10-

16
Grain harvest - 

Aug 15
Grazed Oct 11 - 

Oct 17
Grazed  May 19-

25
Grazed Aug 25 - 

Sep 2

No Actvity - 
Very little 
biomass

Planted no-till 
Sep 10

Rested, no 
grazing

Applied 5000 
gal liq dairy 

manure

Applied 5000 
gal liq dairy 

manure
Applied 5000 gal 
liq dairy manure

Applied 5000 gal 
liq dairy manure

Applied 5000 gal 
liq dairy manure

Applied 5000 
gal liq dairy 

manure

Applied 5000 
gal liq dairy 

manure





Grazing reduced 
grain yields

Grazing increased 
grain yields











Photo Credit: Kaleb Anderson

Grazing Intermediate Wheatgrass (Kernza®) as a Dual-Use Crop for Forage and Grain Production

Impact of Grazing on Grain Yield
Profitability of Kernza 



Food Science



Effect of Nitrogen Treatment on The Chemical 
Composition and Pasting Properties of 

Intermediate Wheatgrass
Obed Aduama, Food Science Graduate Student



Rational

Nitrogen fertilization and its impact on IWG chemical composition and 
functional properties is not well understood.

This study evaluates the effect of nitrogen fertilization and when it is 
applied i.e.  Spring or Fall on the chemical composition and pasting 
properties of IWG.



Analysis and Methodology

Sample preparat ion.

Whole gra in samples: Milled IWG grain 
with Cyclone sample Mill equipped 
with 0.5mm screen 

Refined samples: IWG grain were 
tempered  and milled with Brabender 
Quadrumat Junior Mill 

Chemical composit ion: Determined 
using standard methods

Pasting properties: Evaluated using the 
Micro Visco – Amylo - Graph 



Results - Chemical composit ion

3-No nitrogen treatment
5-nitrogen treatment in the Spring 
8-Nitrogen treatment in the Fall
M- Minnesota
W- Wisconsin
R - Refined
WG - Whole grain



Results - Past ing propert ies of nitrogen treated and 
untreated IWG

3-No nitrogen treatment
5-nitrogen treatment in the Spring 
8-Nitrogen treatment in the Fall
M- Minnesota
W- Wisconsin
R - Refined
WG - Whole grain



Puffing Application 
of Kernza® Grain 

as a Food Ingredient
Dana Edleman, Food Science Graduate Student



Puffing 

● Rapid application of heat and pressure allowing moisture in 
● grain to vaporize and expand grain (Mariotti, 2005)
● RTE breakfast cereals & snacks





Puffed Physical Analysis



Improving the nutritional profile of Kernza® by 
solid-state fermentation with Aspergillus 

oryzae strains
Takehiro Murai, Food Science Graduate Student



Fermentation with strains of Aspergillus oryzae

Soy strain
Sake strain Miso strainMiso strainSake strain

Soy strain



Analysis conducted/planned

1. Sugar content ✅
2. Amino acid content
3. Total phenolic content
4. Kojic acid content ✅
5. Antioxidant capacity
6. Total flavonoid content
7. Phenolic acid composition https://www.realsimple.com/food-recipes/shopping-storing/beverages/what-is-sake

https://www.realsimple.com/food-recipes/shopping-storing/beverages/what-is-sake



Kojic acid and sugar 
Strain Day Arabinose Xylose Glucose Fructose Sucrose

Sake 0 0.02 0.01 0.80 1.40 0.24

Sake 1 0.15 0.02 1.83 0.36 2.43

Sake 2 0.32 0.05 3.39 0.68 5.49

Sake 3 0.29 0.04 3.80 0.88 3.23

Sake 4 0.12 0.07 3.23 0.98 0.65

Sake 5 0.18 0.09 3.50 1.08 1.08

Sake 6 0.12 0.10 3.12 0.55 0.35

Sake 7 0.26 0.06 2.83 0.62 4.10

Miso 0 0.02 0.01 0.80 1.40 0.24

Miso 1 0.03 0.01 4.03 1.24 2.92

Miso 2 0.50 0.10 3.32 0.94 3.55

Miso 3 0.34 0.10 4.13 1.33 2.95

Miso 4 0.29 0.11 5.55 1.32 1.01

Miso 5 0.13 0.06 4.01 0.56 0.43

Miso 6 0.14 0.06 5.17 1.31 0.90

Miso 7 0.24 0.09 5.95 1.65 0.97

Soy 0 0.02 0.01 0.80 1.40 0.24

Soy 1 0.13 0.08 4.67 1.26 2.49

Soy 2 0.35 0.05 1.80 0.43 0.79

Soy 3 0.35 0.07 2.67 0.78 1.69

Soy 4 0.35 0.20 4.25 0.67 0.35

Soy 5 0.20 0.15 2.71 0.72 0.39

Soy 6 0.07 0.06 2.12 0.59 0.17

Soy 7 0.12 0.08 1.56 0.45 0.30

Units are in g/100g flour dry basis



Kojic acid and sugar 



Alison Hamm, PhD

USDA - ARS – Soil Management and Sugarbeet Research Unit

Fort Collins, CO

Kernza® Brewing and Malting Quality:  Survey Results

24 Kernza samples:
• 16 Varieties, 4 states

• Commercial farms (11) and breeding plots (13)

• Dehulled (6), free-threshing (5), and in-tact (13)

Results Summary:
• Variability between varieties, growing locations and 

hull presence
• Some differences compared to other data available in 

the literature and online



Protein (Raw Grain)

In-tact
Free threshed
Dehulled

In-tact
Free threshed
Dehulled

Breeding plots

Commercial Farms

From Literature

Dehulled



Should Kernza Be Dehulled Before Malting?
(barley isn’t!)

Dehulling pros:
• Increases bushel weight ~30%
• No added husk flavor
• Limit introduction of microbes and mycotoxins

Dehulling cons:
• More processing for the farmer
• Decreases α-amylase enzyme for starch 

conversion
• Brewery addition of filtration agent (rice hulls)
• Harder to malt

• Decreases germination 
• Smaller seed size is difficult with equipment

Barley malt ~60

Barley malt ~95%



What do we know about the 
environmental impacts of 

Kernza?

Presenter: Jake Jungers, University of Minnesota
Slide prep: Jess Gutknecht and Jake Jungers University of Minnesota



A snapshot:



What do we know? Water quality
Kernza prevents nitrate leaching to 
groundwater.

Culman et al., 2013 - Wheat

Jungers et al., 2019 - Corn

Reilly et al., 2022 - Corn/soybean

Huddell et al., 2023 - Wheat

EPA drinking water limit, ~ 10 ppm

Reilly et al. 2022



What do we know? Soil and carbon
● Kernza quickly improves aggregate stability (~2 years; Rakkar et al. 2022; Link et 

al. 2023)

Bigger stable soil aggregates (Rakkar 
et al. 2022)



What do we know? Soil and carbon
● Kernza quickly improves aggregate stability (~2 years; Rakkar et 

al. 2022; Link et al. 2023)
● Kernza encourages microbial growth and AMF growth (McKenna 

et al., 2020; Audu et al., 2022; others)



What do we know? Soil and carbon

More carbon deep in the soil (Van der Pol et al. 2022)

So
il 

M
as

s 
(M

g 
ha

-1

● Kernza quickly improves aggregate stability (~2 years; Rakkar et 
al. 2022; Link et al. 2023)

● Kernza encourages microbial growth and AMF growth (McKenna 
et al., 2020; Audu et al., 2022; others)

● Kernza may respire (lose) soil carbon after 1 year of growth 
(Woeljen et al. 2023) but in the longer term may store carbon 
deep in the soil (Van der Pol et al. 2022 and others)



What do we know? Carbon balance
● Kernza can be a small positive ecosystem level carbon sink, but results are variable based on climate or 

fertilization needs; more studies in different environments and over different time frames are needed 
(Wiesner et al. 2022; de Oliveira et al. 2020).



Future Research
● Nitrate leaching across a broad range of soil types and climates
● Water conservation in arid regions
● Carbon footprint under varying management (e.g., dual-use)
● Nitrous oxide emissions
● Biodiversity and wildlife habitat
● Payments for ecosystem services



Future Research
● Nitrate leaching across a broad range of soil types and climates
● Water conservation in arid regions
● Carbon footprint under varying management (e.g., dual-use)
● Nitrous oxide emissions
● Biodiversity and wildlife habitat
● Payments for ecosystem services

EQ Breakout Session 3



Thanks!



Grace Miner -  Soil and Sugarbeet Management Research Unit, Fort Collins, CO 
Alison Duff – Dairy Forage Research Center, Madison, WI
Josh Gamble – Plant Science Research Unit, St. Paul, MN

KernzaCon June 22-23, 2023

USDA – ARS: Kernza® Initiative 
Environmental and Ecosystem Services



KERNZA/IWG  

Attune to Agroecological Realities

Regional & National Assessment
Coordinated Temporal/Spatial Data

Production (G × E)
Forage quality/nutritive value
Grain yields, grain quality 

End use
Brewing, baking quality

Environmental and Ecosystem Services
Soil health/Soil quality; Soil biology; Water 

Minimum common datasets related to soil sample collection, processing, 
chemical and physical properties,  crop growth and development, yield 
components, and associated metadata. 



Dryland and Irrigated Western Agroecosystems

• Water-use efficiency and precipitation use efficiency of Forage and Grain yield?

• Water Use in-season vs water capture and storage? Drought tolerance?

• Potential for reduced input costs, long-term environmental benefits, and potential dual-use

• Improve Farm and Ranch Resilience

Environmental and Ecosystem Services: WATER



Field Data to Inform the Integrated Farm System 
Model

S1 S2 S3

S4 S5 S6

How does intermediate wheatgrass (IWG) compare with other regional dairy 
forage systems in:

Productivity  Carbon Balance
Profitability  Fossil Energy Footprint

S1 Continuous corn silage (CCS)
S2 CCS + interseeded cover crops (CC)
S3 CCS + fall CC
S4 WW→sorghum sudan/CC mix→

corn silage→soybean
S5 Alfalfa
S6 IWG

José Franco, Alison Duff, and Al Rotz



Carbon Balance of Forever Green Agroecosystems

Evaluating modes of continuous living 
cover (CLC) for improving C balance:
• Field-Scale Productivity 
• Reconciling C budgets (eddy flux, soil inventory, static chambers) 
• Quantifying Spatial Variability  

• Carbon Balance & GHG Emissions 
• Soil Aggregate Stability & Enzyme Activity
• Grain maturity 

Joshua Gamble, Jake Jungers, Jess Gutknecht, Ce Yang

Year Annual 
intensification CLC

Perennial CLC

2020 Silage corn - 
Winter camelina

Alfalfa

2021 Winter camelina-
Soybean (double)

Alfalfa

2022 Spring wheat-
Winter camelina

Alfalfa-IWG 
‘MN Clearwater’ 

(fall seeding)
2023 Winter camelina-

Soybean (relay)
IWG

 ‘MN Clearwater’

2024 - 2026 … …

Kjlun FFP Climatology
Winter cam 2021 ‘MN Clearwater’ 2023



Q&A



Presentation of 2023 Kernza 
Demand Review + Q&A



Kernza Market: 
2023 Demand 
Survey Findings
A SUMMARY OF FINDINGS & NEXT STEPS

KernzaCON JUNE 2023 PRESENTATION



ENVIRONMENTAL PRESENTATION

Goals
Gain insight into the successes and 
challenges of working with Kernza. 

Worked with our industry and 
research partnerships to compile a 
list of 80+ businesses working with 
(or interested in) Kernza.

Developed ~15 quantitative and 
qualitative questions, aimed at 
identifying market successes, 
challenges, and price sensitivity

Methodology



ENVIRONMENTAL PRESENTATION

Recipients
The survey was sent to anyone that had: 
o cooked with Kernza at an event, 
o received a kernza sample or piloted a 

recipe, 
o developed a Kernza product, 
o or, is currently selling or developing 

Kernza products.

47% response rate!
Respondent business type:
o CPG Manufacturer
o Restaurant
o Other (generally brewery/ distillery)
o Processor
o Bakery
o Distributor

Response Rate



“Using Kernza strongly aligns with 
our values...  and we plan to 
continue to use it as much as we 
are able.”

- Anonymous

- Anonymous

“We're committed to making 
Kernza work, and are building 
our company around it. "

- Anonymous

“Kernza is amazing and we 
need to support it for many 
reasons including our planet. "

People recognize and appreciate the 
inherent worth of Kernza.



Key Themes

Supply & Marketing 
Concerns

Industry Specific 
Resources

Pricing Insights

Scientifically 
supported claims



o Guaranteed long-term availability of product
o Long-term consistency in quality and 

performance of the grain
o Lack of well-understood and scientifically 

supported claims

Supply & Marketing 

o Development of a supply dashboard (2023)

o Pursuit of a Kernza® LCA (2023/2024)

o Kernza Quality Standards (2023/2024)



o 33% of respondents want recipe development 
and testing information

o 70% of restaurants want support in marketing 
products with 1 - 5% Kernza

o 66% of CPGs and 100% of processors need more 
marketing and storytelling materials

Industry Specific 
Resources 

TLI is working to create industry - specific kits. 

We want to equip businesses with tools for: 

o Consumer Education

o Targeting marketing strategies

o Industry specific recipes



Defensible and third-party verified claims around 
ecosystem benefits
o Provide brands with the data/claims they need 

to make climate-positive decisions
o Working towards carbon insetting and offsetting 

opportunities

Scientifically 
Supported Claims

TLI is working to identify partners to study and 

verify environmental claims: 

o Pursuit of a Kernza® LCA (2023/2024)

o Third-party data collection: biodiversity, water 

quality, carbon sequestration (2023/2024)



When survey recipients were asked, "Which of the 
following might help you move along the Kernza 
R&D journey?" Most businesses selected:

Pricing Insights  

A Reduction in Price "Locally milled...organic spelt flour, finely milled..." 

"Kernza is the only expensive grain that I
purchase. I use ancient grains such as rye, turkey

red, red fife, [and] buckwheat..."

"Other high-quality flours, such as King Arthur, Bob's 
Red Mill, Great River Milling, Sunrise Flour Mills

heritage flours..."

When survey recipients were asked, "Thinking of the 
other ingredients which you purchase regularly, 

which is most similar in price/function to Kernza?” 
We heard (and many more):



Pricing Research  

Van Westendorp Pricing Results*

* This methods is NOT based on actual purchase data! These price
ranges are based on buyer sentiment and perceived willingness to pay 

*



Pricing Research  

Estimated price ranges provide a wide window. To 
narrow the ideal price window, more industry-
specific pricing research is needed. 



ENVIRONMENTAL PRESENTATION

Where to go from here:

Industry Specific Kits

Perennial Pricing Expiriment

Marketing & Storytelling

Specific Claims



Thank you!

Hana Fancher
Fancher@landinstitute.org

landinstitute.org
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Kernza® in Context

Aubrey Streit Krug & Lydia Nicholson
The Land Institute

kernzaincontext@landinstitute.org

This work is supported by AFRI Sustainable Agricultural Systems Coordinated 
Agricultural Program (SAS-CAP) grant no. 2020-68012-31934 from the USDA National 
Institute of Food and Agriculture.

mailto:kernzaincontext@landinstitute.org


What is Kernza® in Context?

• Educational curriculum that we are developing to support 
students and teachers to learn about Kernza perennial 
grain in the context of their communities, agroecosystems, 
and planetary systems.

• Nearly 30 lessons drafted so far on a range of topics that 
align with high school standards in subject areas including 
science, history, and English

• Collaborative effort with many lesson designers, writers, 
and reviewers, from post-baccalaureate researchers and 
graduate students to teacher-researchers in the 
Kernza®CAP to high school and college teachers



What is next for Kernza® in Context?
• Keep growing the beta-testing network and receiving feedback through individual teachers and group 

events, including organizations of high school teachers of science, agriculture, and environmental 
education

• Collaborate with UW-Madison agroecology educators to evaluate draft lessons and the framework, and 
then move into last phase of lesson development and revision

• Develop additional lessons, including on complex topics that may be more appropriate for undergraduate 
students

• Develop the publication format and dissemination plan – curriculum will be freely available!



How can Kernza® in Context be used?



Kernza® and Global Supply Chains



Kernza® and Global Supply Chains



Other Lesson Types
Data Nuggets: Collaborative Cropping Projects: Design a Grain Crop



Using Lessons for More Advanced 
Audiences



Using Lessons for Younger 
Audiences



Using Materials from Lessons



The  Ke ys to  Ke rnza USDA 
Be ne fits

Dr. Cynthia Barte l
Ke rnza Con 

June  22, 2023



Farm re g istration is critical: 

• Prog ram 
up d ate s/d ead line s

• Crop  re p orting  & 
ce rtification

• Ad -hoc p rog rams

Prog ram 
info.!





Focus on Frame work:

• Farme r Conse nt Forms
• Data id e ntification, 

co lle ction, and  
infrastructure  for crop  
insurance  p rod ucts



Re fle ctions/Ke y Factors:

• Eq uitab le , scalab le  crop
• Exce lle nt ob je ctive  co llab oration 
• Te chnical p o licy analysis
• Fund e d  b y USDA for sanctione d  work
• Le ve rag e  20+ years scie ntific, p o licy and  

farming  exp e rie nce  
 ->  Re lationship s
• Call USDA se rvice  ce nte rs as farme r constitue nt 
• No ad vocacy/lob b ying  activitie s
• Do not re q ue st sp e cific outcome



Minnesota Policy Advances
Supporting Research, Growers, and Entrepreneurs

Sienna Nesser
CLC Adoption Specialist, Forever Green Initiative

Mitch Hunter, PhD
Associate Director, Forever Green Initiative



Developing Grower Support with MN Dept. of Ag 

PROGRAM GOALS
1. Support early on-farm adoption 

of Forever Green crops 

2. Protect water quality through 
increasing continuous living 
cover

3. Field-specific ecosystem benefit 
payments

4. Outcomes/results-based

5. Local (state) innovation in 
programming for potential  
adoption by other states, 
federal gov, other

Photo credit: Erin Meier



EECO Program: Environmental and Economic Clusters of 
Opportunity

• Supporting early on-farm adoption 
of Forever Green crops 
○ Kernza®
○ Winter camelina
○ Hybrid winter rye
○ Winter barley

• Funded by the MN Dept. of 
Agriculture

• Targets regions with impaired 
water quality



EECO Program: Environmental and Economic Clusters of Opportunity

● Grower-community-university Technical 
Assistance Team

● Two types of payments: 
○ Ecosystem benefit ($25-50/ac Kernza, $20-40/ac winter annuals)

○ Economic risk - half the cost of production in the event of failure 
(think partial crop insurance without the premium)

● Seed and grain testing costs covered
● Goal of 5000 acres by 2024 across four crops



Forever Green EECO Implementation Program:
Additional details

● 25% premium on ecosystem benefit payment if field is located 
within a DWSMA

● Kernza® growers must be licensed by
The Land Institute



● $68,000 provided to growers
● 683 acres are included

Forever Green Environmental and Economic Clusters of Opportunity 
(EECO) program

Photo credit: Erin Meier





Clean Water Fund

● $6M for 2024-2025
● Supports Forever Green Research Program
● Also EECO and the Forever Green Partnership



Base Funding

● $802K per year, ongoing
● Long-term stability
● Top priorities: 

○ Stabilize funding for breeders
○ Support management of Forever Green

Rep. Ginny Klevorn



Value Chain Grants

● $500K in 2023, another $500K in 2024-
2025

● Grants to help private businesses and 
other organizations take Forever Green 
crops from the lab to the marketplace

● Administered by MN Department of 
Agriculture

● Focused on: 
● Kernza® perennial grain
● Hazelnuts
● Winter camelina
● Elderberry



Value Chain Outcomes 

• Root these industries in MN
• Break through bottlenecks
• Accelerate growth
• Jobs in rural communities
• Build demand for Forever Green crops



kaaltv.com





Kernza® Stewards 
Alliance

Tessa Peters, Director of Crop Stewardship



Purpose

Creating the Kernza Steward Alliance centers 
stakeholders in decision making and establishes a 
strategy & plan for long-term success. 



Goals



What we have done







Structure

Administers



What’s next?



Real talk - Why have we paused
o Funding from CAP can’t be used on lawyers
o The Kernza market has been very slow and investing in legal 

structures feels premature
• We can invest in marketing endeavors instead



Moving to full commercialization

Transfer

The valley of death



Thanks
If your life’s work 
can be completed 
in your lifetime, 
you’re not thinking 
big enough. 
~ Wes Jackson



Research Update: Social Sustainability of KernzaⓇ

Lightning talk:
Kernza Conference
June 2023

Amy Teller, PhD
Tara Conway, PhD Candidate
University of Minnesota
asteller@umn.edu & conwa304@umn.edu

Funding: Foundation for Food and
Agriculture Research (FFAR) grant
(PI, Nick Jordan, UMN)

Photo by Amy Teller at The Land Institute

mailto:asteller@umn.edu
mailto:conwa304@umn.edu


Why social sustainability?

Intentions for Kernza to have social benefits, change systems, scale 
responsibly, and be part of a just perennial transition. Yet…

● Social sustainability is not a given alongside environmental 
sustainability during pilot stages or scaling.

● Harmful historical and present relationships are likely reproduced
without early and ongoing evaluation and action.

Learning to care for a novel crop is an opportunity to instigate new 
relationships (Streit Krug & Tesdell 2021), which we can make more 
visible and study.



Social sustainability & diversity/equity/inclusion/justice (DEIJ) are not the 
same thing, but they are connected.

1. To inform data collection, social sustainability is:
the intersection point of what Kernza users want to see maintained 
[sustainability] and want to see change [justice] about their industries, 
supply chains, and communities

1. Collect data that expands the grounded stories we tell about how 
Kernza plays a part in people’s varied responses to what they see as 
unsustainable conditions.

(Agyeman 2003; Valence et al. 2011; Hicks et al. 2016; Agyeman et al. 2016; Gaard 2017; Pellow 2018; Sze 2018; Hale et al. 2019; Ergas 2021)

Just sustainability approach



● We don’t know yet what social sustainability
means in Kernza supply chains.

● The social is the least clearly defined and tracked aspect of 
sustainability in the literature and in practice (Valence et al. 2011; 
Hicks et al. 2016; Janker et al. 2019; Ergas 2021).

What is social sustainability?



Kernza presents an opportunity to define social
sustainability and find ways to track it
contextually and in collaboration with
current/interested growers and supply chain businesses.

Research aims to strike the difficult middle ground between:
● Social sustainability left too vague

○ Allows business as usual
● One universal definition

○ Doesn’t make sense in a specific context (i.e., perennial grain in MN/KS)
○ Risks leaving out important (historically/presently excluded) perspectives

● Both hinder accountability (Gaard 2017)

Photos by Amy Teller at Kimber Contours, MN and Lawrence Beer Co, KS

Contextual and co-creative process



First phase of research (2022-2023): Supply chain interviews

Kernza supply chain actors Minnesota Kansas Total
Growers 14 (of ~27) 6 (of ~9) 20
Rest of supply chain 30 10

44Multinational/national companies 4

Brewing-Distilling 12

Culinary 7

Baking 6

Consumer packaged goods (CPGs) 4

Processing/Seed/Milling 8

Retail or Marketing 7

Total N     64



Counties in Kansas and Minnesota 
where interviewees are based



Phase 1: Supply chain interviews
(completed in March 2023)

Next phase
(Fall 2023 into 2024)

● Two types of data collected:
○ Baseline evaluation using qualitative 

measures of social sustainability
○ Meanings of social sustainability

● Practical challenges and needs

● Supply chain interviews as social 
sustainability practice
○ Space to think and reflect; ask me

questions and learn; notice 
reactions; receive input

● Sharing initial findings at July 25 
KernzaCAP seminar & in more 
ways coming soon (open to 
suggestions…)

● Bring results to help with…
○ deciding how to collect and 

use social data for Kernza 
going forward

○ building mechanisms of 
accountability for responsible 
scaling into FGP, TLI & 
network



Tracing social sustainability through multiple sites of perennial 
transition…

Pilot perennial 
grain
supply chains
(Amy Teller)

Intermediaries: Link 
between R&D 
institutions/NGOs <–> 
supply chain
(Tara Conway)

Civic science 
program at 
The Land 
Institute
(Aubrey Streit 
Krug)



Social Sustainability in 
Supply Chain and Policy 
Development



Forever Green’s 
Learning and Experimentation Network

(LEN)



Intermediaries 
Individuals (or organizations) that make 
connections, build collaborations, and 
mobilize resources to create momentum 
for systemic change

• Concerned with scaling and building 
new systems

• Concept comes from transitions to 
renewable energy systems in Europe

• In the case of Kernza, this work can look 
like:

• Integrating crop research with the 
development of supply chains, 
demand, policy, financing

• Synthesizing and sharing 
knowledge

• Devising support programs like 
EECO

Kivimaa et al., 2019



Illuminating practice
● Questions:

○ What does this work look like?
○ Who is doing it? Who are they doing the work 

with and/or for?
○ Where? 
○ Why do they their work?
○ Does this look different for different crops?

● Objective:
○ Make visible the labor undertaken by Kernza 

and Forever Green crop intermediaries
○ Illuminate network of relationships being built 

and maintained
○ Compare practices and strategies across 

cropping systems
■ How are environmental, social and 

economic aspects of sustainability 
litigated?

67



Methods

● Interviews
○ Why do they do their work?

● Monthly work calendar time logs
○ What does this work look like?
○ Who are LEN members working 

with and/or for?
○ Where is this work happening?

● Group meeting facilitation
○ Space for collective reflection and 

mutual support

68





● 695 connections
● 282 unique 

elements (either 
individuals or 
institutions)

One month of LEN working relationships



The “juice” of our work

I'm drawn strongly to collective efforts to 
achieve something together… and so a lot of 
the sort of emotional juice in the work around 
scaling [crops like Kernza] comes from this 

sense that there are all these people that I think 
are lovely, admirable, interesting people trying 
to do something really, really hard… so I guess 

I’m motivated by a sense of kinship

-LEN member

71



Q&A



Thanks to our co-hosts & organizers!



Thanks to our welcome 
reception sponsor!
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