
The Menoken Farm 
By 

Jay Fuhrer 
NRCS 

Burleigh County 



Goal:  SOIL HEALTH 
 

Tools: No-till Cropping Systems, Grazing Systems,  
Cover Crops, Livestock, Compost……. 

The Soil Health concepts are universal,  
but your road is unique!! 



No Insecticides 
No Fungicides 
No Commercial Fertilizer 
No GMO’S 



Resource Concerns 

•Armor 
•Diversity 
•Soil Aggregates 
•Infiltration 
•IPM 
•SOM 
•Nutrient Cycling 
•Pollinators 
 



Menoken Farm 
Year 1 - 2009 



Long Term No-Till 



 Soil Food Web 
• Disease Suppression – applied as a foliar. 
• Nutrient Enhancement – protozoa & 

nematodes consuming bacteria & fungi (who 
eats who). 

• Soil Structure Improvement – micro paths and 
macro paths. 

• Weed Suppression – F:B = 1:1 
• Preventing leaching and erosion – bacteria & 

fungi hold nutrients and soil particles 



Cover Crops and Compost 
Designing for what you don’t have! 

• Cover Crops can be designed 
to achieve specific C/N Ratios, 
legume & nonlegume, taproot 
& fibrous root and more… 

 
• Compost can be designed to 

be bacterial or fungal 
dominate and more…  



Fungal Starting Material 
• Planned 25% High Nitrogen 
     Manure, Alfalfa, Bean, Pea 
 
• Planned 30% Green 
     Grass Clipping, Silage 
 
• Planned 45% Woody 
     Wood Chips, News Paper 
 
 
• Water 
 

• Actual Nitrogen: 15 Alfalfa 
Bales, 30 Ton Manure, 7 
Bales Pea, 

     400 lbs BC Carp 
• Actual Green: 20 Grass 

Bales, 30 Tons Corn Silage. 
 

• Actual Woody: 56 Wheat 
Straw Bales, 21 Ton Wood 
Chips. 8 Ton Wood Shavings.  

 
• Water 

“The more diversity in the recipe, the greater the biological diversity in the compost”  

Desired C/N Ratio is 20:1 to 30:1      
The Nature and Property of Soils -  Brady and Weil  



 
Starting The Compost Windrows 

Straw Was Used As The Base 



Adding Layers 



 
Adding Water 



First Turn 
 



Do Not Exceed 160 Degrees F 



July 31, 2010 



July 31, 2010 



The Sieve Bag is Filled ¾ Full of Compost 



How To Apply…As An Extraction To The Soil Surface 
Or As A Foliar To The Plant. 



The Compost Tea Cooks for 24 Hours 



Food Amendments for the Live Biology 





Tea Food 

Bacteria Food 
• Molasses, nonsulfured 
• Cane Syrup 
• Maple Syrup 
• Fruit Juices 
• Fish Emulsion 

Fungal Food 
• Kelp 
• Humic Acid 
• Fulvic Acid 
• Phosphate Rock Dust 
• Yucca 



Viewing the Quality and Quanity  
of Soil Biology before Applying 



Transfer Pump Moves the Tea from the 
Extractor to the Sprayer  



Two Applications of Compost Tea to the 
Right Side of the Field. 

Menoken Farm - BCSCD 2009 



Tea Application Stages 

• Seed 
• 1st True Leaf 
• Flower Bud 
• Post-Seed-Set 

Healthy Soil Foodwebs by Elaine Ingham 





Tissue Analysis 7/14/09 
 

• Nitrogen 3.7 
• Phosphorus 0.24 
• Potassium 2.2 
• Sulfur 0.25 
• Calcium 0.25 
• Magnesium 0.21 
• Sodium 0.01 
• Zinc 19 
• Iron 76 
• Manganese 57 

 
 

• Nitrogen 4.2 
• Phosphorus 0.25 
• Potassium 2.1 
• Sulfur 0.30 
• Calcium 0.41 
• Magnesium 0.30 
• Sodium 0.01 
• Zinc 22 
• Iron 150 
• Manganese 79 

No Tea Two Tea Applications 



2010 Spring Wheat 
Commercial Fertilizer 

East Half 
Full Commercial Fertilizer 
Two Tea Applications 
41 Bushels Per Acre 
59.0 lb Test Wt. 
12.6 Protein 

West Half 
Full commercial Fertilizer 
No Tea Applications 
34 Bushels Per Acre 
58.2 lb Test Wt. 
12.9 Protein 



East Half 
No Commercial Fertilizer 
No Milk 
664 lbs Per Acre 

West Half 
No Commercial Fertilizer 
One Milk Application – 18 Gallons /Ac 
Plus 18 Gallons/Ac  Water 
Applied on June 23rd 
744 Lbs Per Acre 

2010 Canola 



Planting Corn Into Last Year’s Cover Crop Residue 
May 20, 2010 



Spreading Compost on Corn  
One Leaf Stage 



    Menoken Farm – July 30, 2010 
            1-2 Tons of Compost & 2 Tea Applications 
                                         NO Commercial Fertilizer 
 



1-2 Tons 
Compost 
 
2 Tea Aps 
 
No Com 
Fertilizer 



No Compost 
 
No Tea 
 
No Com  
Fertilizer 



West Side 
No Commercial Fertilizer 
No Compost 
No Compost Tea 
122.3 Bushels per Acre 

East Side 
No Commercial Fertilizer 
1-2 Ton of Compost 
2 Compost Tea Applications 
128.8 Bushels per Acre 

The Menoken Farm 
Power of Crop Diversity 

Both Sides were Planted into Last Year’s Cover Crop Residue 
 

2006 – 2010 Burleigh County FSA Committee Reasonable 
Yield Established by Year = 100 Bushels per Acre 



Sunflower-WSB 1 lb 
Soybean-WSB 15 lbs 
Cowpea-WSB 10 lbs 
Turnip-CSB 1 lb 
Radish-CSB 2 lbs 
Proso Millet-WSG 3 lbs 
Pearl Millet-WSG 3 lbs 
Corn-WSG 1 lb 
Squash-WSB 1 lb 
Canola-CSB 1 lb 

It’s About Balance 



3 Sisters              
Corn 12 lbs 
Pinto Bean 30 lbs 
Butternut Squash 2 lbs 



Menoken Farm 2010 Warm Season Cover Crop 
11 Species 
Seeded June 7, 2010 
 
Soybean 15 lbs 
Cowpea 10 lbs 
Pearl Millet 4 lbs 
Proso Millet 4 lbs 
Sunn Hemp 5 lbs 
Radish 2 lbs 
Turnip 1 lb 
Sunflower 2 lbs 
Sweet Clover 1 lb 
Canola 0.5 lbs 
Plains Coreopsis 0.1 lbs 



Cool Season Cover Crop 
14 Species 
Seeded May 12, 2010 
Wheat 28 lbs 
Oat 7 lbs 
Forage Pea  30 lbs 
Lentil 5 lbs 
AC Greenfix 4 lbs 
Turnip 1 lb 
Radish 2 lbs 
Sunflower 2 lbs 
Italian Rye Grass 5 lbs 
Hairy Vetch 5 lbs 
Sweet Clover 1 lb 
Phacelia 2 lbs 
Canola 1 lb 
Flax 1 lb 
Total lbs/ac = 95 

Menoken Farm 2010 



Phacelia and Native Pollinator 



Pollinators 



 Nutrient Cycling  



 Spring Weed Suppression 
IPM BCSCD Site 

Cover Crop  No Cover Crop  



Soil Profile  
Breaking Horizontal  

Sweep layer  
Plow layer  

Root breaking  
compaction 
layer 

 Infiltration 
 Compaction   
 Surface Saturation 



 

Livestock Integration Ready To Integrate The Livestock 



Mob Grazing Sheep 
90 Dry Ewes 

Approximately 1/4 Acre Per Day 



Electric Ribbon & 
Step-In Posts 



90 Ewes X 165 Lbs Each = 14850 Total Lbs 
Divided by 0.25 Acres = 59,400 Lbs /Ac 



Returning Approximately 60% Of The Forage To The Soil Surface 



Clipping Data 
10,421  Lbs Per Acre 





Adding Live Biology •Compost 
•Compost Tea 
•Milk 
•Mob Grazing 
•Crop Diversity 



Where Can We Go In The Great Plains 
Agricultural System? 

• Supplying the soil biology 
with food and a home. 

• Using  Cropping Systems, 
Grazing Systems, Cover 
Crops, and livestock. 

• Remember: 
– Minimize soil disturbance 
– Provide armor 
– Continual living roots 
– Diversity, diversity, diversity! 

 
 



Self Education 
• The Nature and Properties 

of Soils – 14th Edition : by 
Brady and Weil 

• Buffalo Bird Women’s 
Garden : by Gilbert Wilson 

• Agroecology:  by Gliessman 
• The One Straw Revolution: 

by Masanobu Fukuoka 
• Managing Cover Crops 

Profitably 3rd Edition 
• Guns, Germs, and Steel:  by 
      Jared Diamond 
• Soil Biology Primer: by 

Elaine Ingham 

 www.bcscd.com 
 
 www.dakotalakes.com 
 
 www.sustainableranching.com 
 
 www.mandakzerotill.org 
 
 www.cedarmeadowfarm.com 
 
 
 

http://www.bcscd.com/
http://www.dakotalakes.com/
http://www.sustainableranching.com/
http://www.mandakzerotill.org/
http://www.mandakzerotill.org/
http://www.cedarmeadow.com/
http://www.cedarmeadow.com/


 Soil Health-Food Health-People Health 
                      Discussion 



Soil Health Tour 
September 15, 2011 

 
Winter Grazing Tour 
December 1, 2011 

 
 

Soil Health Workshop 
January 18, 2012 

Burleigh County Soil Conservation District 
Upcoming Events 
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