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Thank you
I want to tell you the story of a specific group of Montana famers who have been my teachers and mentors in the matter of transforming agriculture
Tell my story
Read Jerry Habets’ passage
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2012 drought – 40%/80% - research question – how did they do it?
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And specifically to a part of Montana known as the golden triangle



Conrad 

Montana’s Golden Triangle 

Presenter
Presentation Notes
Any guesses as to why this is called the golden triangle?
History of wheat agriculture
Problems with grain monoculture/farm crisis of the 1980s
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Case Study Farms 
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- group of farmers got together to try to create a more sustainable farming system, that was suited to their conditions, that would be environmentally and economically sustainable
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Research Partners 
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- first they worked together on designing the farming system
- then they had to work together to figure out how to earn a living with this new farming system - processing infrastructure, distribution, marketing




Treeless    Gently rolling     Semi-arid  
   

Great Plains 
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- assessing the current system and their constraints – they’re farming on the great plains, mechanically, on a large scale



Mechanical Harvest Cultivation Seeding  



Broad Scale Agriculture - 800 to 10,000 acres/farm 
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- This is not a system that could be transformed into the type of organic farm that might sell vegetables at the farmer’s market: larger scale, no irrigation, no nearby markets.
But they did want to farm without chemicals.
So they started designing their own ecological farming system from step 1
What were they relying on chemicals for: weed control, fertility (nitrogen)
- needed a diverse mixture of plants that would improve soil heath and particularly increase soil nitrogen
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introduce 4 year rotation –year 1, year 2, year 4
Key phase of the rotation that I want to focus on is year 3: legumes
What is a legume?
Needed one that fit in their constraints, which are?
- trialed plants from parts of the world with similar constraint – Farm Improvement clubs - lentils



  
  
 
 



Rhizobia 
bacteria 
nodules 

LENTILS 
 

Fix Nitrogen 
Biologically 
for 
themselves 
And leave 
some for 
following 
crop 



LENTILS  

 Drought Tolerant 
 
Frost Hardy 
 
Shallow rooted vs.    
cereal grains 
 
Short in Stature 
   12” to 16” tall 
 
Dryland crop  
10”- 18” rainfall zone 
 



LENTILS 
 
Short Season Annual 
 
100 Days from Planting                               
to Harvest 
 
One Crop/Year  
   March or April Seeding 
   July or August Harvest 

 
 



LENTILS 
 

Biodiversity in Cereal 
Grain Rotations 
 
Break Cereal Grain Pest 
Cycles 
 
Ground Shading vs. 
Cultivated Fallow 
 
Build Organic Matter 
& Biological Activity in 
the Soil 



LENTILS 
High Value Rotational Crop for Farmers 
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Just one problem: they didn’t have anywhere to sell them
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Had to create processing, distribution, and marketing infrastructure



1987 - 1994  On David Oien’s farm 

Sweat Equity    
Production from 4 farms 



1994-2006  Old grain elevator in Conrad, MT 

  “Crowd Funded” by 12 friends & family 
     3 staff (sometimes paid)     6 farmers  



2006- present   Ulm , MT 

Slow Money support 
12 employees        20 farmers          21 shareholders  



Retail Line 
  

§ Natural Food Stores 

§ Specialty Markets 

§ Organic  Restaurants 

§ E-commerce 

 

 
 

 



25 lb., 50 lb., 25 kg., Bags 
2000 lb. totes  

  § Natural Food Stores 

§ Restaurants 

§ Organic Food 

      Manufacturers 

§ Farm to School 

§ Campus Dining  

§ Hospital  & Health       

Care Facilities 

 
5% Montana    85% domestic   10% export 
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- began to think not just about the farm, but about the food system
- heath benefits associated with legumes



LENTIL NUTRITION 

22% - 28 % Protein  

 0% Cholesterol       

Excellent Alternative to Meat 

High in Dietary Fiber 

Highest Natural Source for Folates 

Loaded with Minerals 

Very Low Glycemic Index 

Gluten Free 

High in Antioxidants 

 
 

Nutrition Facts 
Serving size ¼ cup (50 g) 

Amount per Serving 
  
Calories  145        Calories from Fat 4 

 Total Fat < 1g  <1% 
      Saturated Fat 0g     0% 
       Trans Fat 0g                          0% 

Cholesterol 0mg     0% 

                                          % Daily Value 

Sodium 3mg     0% 
Total Carbohydrate 25g      8% 
      Dietary Fiber  10g                    40% 
       Soluble Fiber  2g          .                                    
         Insoluble Fiber  8g                        .  
         Sugars  2g                                      .                                                             
 
  
Protein  11g                   22% 
 Iron 4mg   25%                     Folate 27mg  56% 
 Zinc 2mg   13%            Magnesium 45mg  11% 



Anti-Oxidant Values 

. 

.  

• Blueberries, raw     4,669  
• Apple, fuji, with skin                   2,589  

• Bread, multi-grain        1, 421  

• Banana, raw              795  

• Tomatoes, plum, raw             546  

Table 7: Antioxidant Capacity of Different Foods 
Food Items (100g)                    ORAC values (µ mol TE/100g) 



Anti-Oxidant Values 

. 
• Basil, fresh         4,805  

• Blueberries, raw     4,669  
• Apple, fuji, with skin                   2,589  

• Bread, multi-grain        1, 421  

• Banana, raw              795  

• Tomatoes, plum, raw             546  

Table 7: Antioxidant Capacity of Different Foods 
Food Items (100g)                    ORAC values (µ mol TE/100g) 



Anti-Oxidant Values 

• Lentils, raw             7,282  
• Basil, fresh         4,805  

• Blueberries, raw     4,669  
• Apple, fuji, with skin                   2,589  

• Bread, multi-grain        1, 421  

• Banana, raw              795  

• Tomatoes, plum, raw             546  
LENTILS  have 56% greater anti-oxidant value than Blueberries! 

Table 7: Antioxidant Capacity of Different Foods 
Food Items (100g)                    ORAC values (µ mol TE/100g) 
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- there’s a reason this crop has been grown in rotation with staple grains for 10,000 years



Carbon footprint of your food 
 

(graph by: Environmental Working Group) 



LEGUMES and legume-based pastures  
use 35 to 60 PERCENT LESS fossil energy 
than chemically fertilized grains.  
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So this is a success story of sustainable business? Triple bottom line?
But what’s underneath the success of that business?
Just like underneath a successful crop there’s an active soil ecology – underneath a successful business, there’s an active social ecology or moral economy – a group of people who share a sense of what’s fair and appropriate in the economy and who work together to create that kind of economy
-- does anyone recognize this symbol? (FU – AERO)



OR 
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Original research question how did they do it (drought)
Answer has many layers
Diversified organic farming that better conserved soil moisture
What made that economically feasible was a values-based supply chain – a farmer owned green business with a mission to market ecologically appropriate rotation crops
Farmer science movement that developed knowledge, infrastructure, and ultimately a new paradigm of agriculture and community life
READ FINAL PASSAGE



THANK YOU  

• All of you, for attending 
 

• Mary Fund and KRC,  
    for the invitation 

 

• The farmers, ranchers, 
nonprofit staff, public 
servants, and researchers 
who have collaborated with 
me 
 

• My mentors, colleagues, and 
students  at UC Berkeley and 
Stanford 

• My mentors and colleagues in 
the Office of Senator Tester 
 

• The organizations that funded 
this research: The National 
Science Foundation, The 
PEO, Soroptimist 
International, and the Charles 
Redd Center 
 

• My editors and advocates in 
New York who helped turn 
this story into a book 
 

• My friends and family 



Annual U.S. Consumption  
per Capita for Lentils? 
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