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The Promise of 
Regenerative Agriculture: 
Lessons from 1000 Farms

Dr. Jonathan Lundgren

Ecdysis Foundation

Blue Dasher Farm
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Central Problem

Agriculture is far too simplified

Each corn seed can kill 164,000 bees

1.25 mg per seed, LD50 of 4 ppbPisa et al 2015.Environ Sci Poll Res 22: 68
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Neonicotinoids Affect Organisms in 
Ways We Don’t Understand

Elise Hughes Berheim et al. 2019. Sci Reports 9: 4534 

70% of deer in MT 
had genital 

deformities and jaw 
deformities

Does Imidacloprid Harm Deer?

A 2-year captive 
deer study

3 doses 
administered 

weekly in their 
water

Elise Hughes Berheim et al. 2019. Sci Reports 9: 4534 
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Imidacloprid and fawn mortality

More Imidacloprid in Spleens were 
Associated With Reduced:

fawn body weight fawn thyroid hormone levels

fawn organ weights

fawn jawbone length

activity levels in adult deer
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What are Spleen Imidacloprid Levels in 
Wild Deer?

Captive deer spleens
0.18 ng imidacloprid/g 

of spleen

ND wild deer spleens
0.60 ng imidacloprid/g 

of spleen

41% of land in SD is planted 
with neonics 
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How is it working?
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Five Farm-Level Buckets 
of Regenerative  

Principles/Practices

1) Stop tilling (or reduce it)
2) Never leave bare soil
3) Plant diversity
4) Integrate crops and livestock
5) Eliminate (or reduce) 

synthetic chemical use
LaCanne and Lundgren. 2018. PeerJ 6: e4428
Fenster et al. 2021 Front Sust Food Syst: 5:  664359
Fenster et al. 2021 F1000 Research 10: 115

What Makes A Farm 
Regenerative?

Regenerative agriculture connects humans 
with nature, family, and community 

We Need Science, But It Has to be 
Done Right
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A Different Kind of Science is Needed

Systems-level

Across ecoregions

Farmer-driven

Reflect food systems

The largest agricultural experiment ever conducted
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1) Validate regenerative 
systems in key food crops

2) Create roadmaps for 
conventional producers to 
go regenerative

Goals

1285 farms
31 states

2 Canadian provinces
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Food Systems

35+ Cropping Systems 5+ Livestock Systems

Corn
Wild blueberries
Wheat
Almonds
Apples
Market vegetable gardens
Hazelnuts
Etc…

Cattle
Dairy
Bison
Sheep
Goats
Etc…

Each Farm Represents a Set of 
Management Practices

Conventional Regenerative

We assess this using a Regenerative Score (1-8)

Fenster et al 2021. Faculty 1000Research 10: 115

Tillage
Bare soil

Monocropped
Synthetic chemicals

No-till
Plant diversity

Organic amendments
No synthetic chemicals
Livestock integration 

(managed rotationally)
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Water

Soil chemistry and 
physical properties

What are we measuring?

Nutrient abundance and 
diversity

Birds

Invertebrates

Economics 
and Mgmt

Plants

Soil microbes

Results of the 1000 
Farms Initiative

2022-2023, focused on 
established row crops

Lundgren et al. 2025. Regenerative agriculture: connecting soil carbon storage, biodiversity, and profit. Nature, submitted 
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Carbon

U.S. produces a lot of carbon dioxide and other 
greenhouse gases (6 gigatons CO2e per year). 

Agriculture comprises approximately 
11-30% of Greenhouse Gas emissions

US EPA. 2024,
Lal et al 2015. Curr Opin Environ Sust 15: 79-86 

Can Regenerative Agriculture Store 
Our Annual Carbon Emissions?

Regenerative 
row crops store 

11 GT CO2e

(US emissions are 6 CO2e 
per year)
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Biodiversity Conservation

Birds
Mineau and Whiteside. 2013. PLoS ONE 8(2): e57457

Hallmann et al. 2014. Nature 511: 341
Rosenberg et al. 2019. Science 366: 120

Wetland habitats
Wright and Wimberley. 2013. PNAS 110: 4134

Butterflies
Swengel et al. 2011. J Insect Conserv 15: 327

Pleasants and Oberhauser 2013. Insect Conserv Divers 6: 134

Insect communities
Hallmann et al 2017. PLoS ONE 12: e0185809

Sanchez-Bayo and Wyckhuys 2019. Biol Conserv 232:8 

Grassland habitats
Wright and Wimberley. 2013. PNAS 110: 4134

Johnston. 2014. Landscape Ecol 29: 81

Butchart et al. 2011. Science 328: 1164
Potts et al. 2010. TREE 25: 345
Frick et al 2010. Science 329: 682
Newton 2004. Ibis 146: 579

Regenerative croplands had more life 
in all of its forms
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Biodiversity Was Associated with 
Carbon Storage

What would a 
biological 

community look 
like in a world in 
which cropland 
soils store US 

ghg emissions?

Economics and Yields

Regenerative corn, 
wheat, and soybeans 
yields = national 
averages

Conventional yields 
were higher

Net profits were 
similar among 
conventional and 
regenerative farms
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What really matters?

Farmer Motivations Behind 
Management Decisions

Conventional farmers

• Finances
• Legacy of past 

generations
• Expanding the size of 

your operation
• Yield

Regenerative farmers

• Mental and physical wellness 
of their family

The majority of conventional and regenerative farmers say that Soil 
Health matters 

Conventional farmers

• Finances
• Legacy of past 

generations
• Expanding the size of 

your operation
• Yield
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1000 Farms: Health and Wellness

Based on 141 survey responses 
PRELIMINARY! (data is rolling in now)

Allergies
Asthma
Anxiety
Depression

Parkinson’s
Cancer

41%
16%
32%
25%

26%   ↑58%
8%     ↑100%
31%   ↑2%
8%     ↑212%

5%
17%

0.2% ↑2400%
5.5% ↑209%

Croppers National Avg

An Unexpected Outcome…
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60+ Donors per year
Hundreds of helpers

Tortuga Charitable FoundationTundra Glacier FundSills Foundation

Stranahan Foundation
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Please Sign Up Your Farm!

www.ecdysis.bio
Jonathan.lundgren@ecdysis.bio

What will you do with your 
extraordinary chance?
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Farmers are Getting Organized

Montana farmers wanted to test if 
intercropping was helping them.

How to Transition to Regenerative?

Dip a toe in Adopt a systemOR
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General Mills Oat Pilot 
(Canada)

2019-Present (it is called 1000 Farms now)

57 farms in MB, SK, and ND transitioning 
to regenerative production

Farmer Behavior Changes

The number of regenerative 
practices increased over time

By Year 3, 90% of these farmers eliminated all 
fungicides and insecticides from their fields

No-till adoption 
increased by 29%

Livestock integration 
increased by 28%
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Life Responded 
Strongly to this 

Transition

This Life Performed More Services
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Adopting More Regenerative Practices 
Is Better

Organic P = 0.23(score) + 0.60; F1, 108 = 5.06, P = 0.03
Soil Health = 0.58(score) + 1.73; F1, 108 = 4.85, P = 0.03

Phosphorus
Haney Soil Health Score
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Transition is 
Possible!

Changes happen fast, 
and continue for a long 
time
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