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Each 1 % of Organic Matter contains

10,000 lbs. of Carbon

1000 lbs. of Nitrogen

100 lbs. of Phosphorous

100 lbs. of Sulfur

.3” – 1” of H2O

By increasing the water absorption of all of the cropland in the Mississippi River Basin by 
just one-half inch (through improved soil health), that water retention would be the 
equivalent of the amount of water that flows over Niagara Falls in 83 days!!! 



Color – Texture – Taste 
– Vitamin Content –
Disease Resistance –

Pest Resistance –
Fruiting Size –

Reproduction –
Drought Resistance –

Cold and Heat 
Resistance – Etc.



Soil Health
Minimize Soil Disturbance

Maximize Soil Cover
Maximize Continuous Living Roots

Maximize Plant and Biological Diversity



MINIMIZE DISTURBANCE



MAXIMIZE SOIL COVER















TEMP OUTCOME
70 degrees 100% of moisture is used for plant growth

95 degrees 15% of moisture is used for growth and 85% is lost 
through evaporation and transpiration

130 degrees 100% of moisture is lost
140 degrees Soil biota die

Source: USDA SCS



MAXIMIZE LIVING ROOTS



Photo credit: Dan Perkins



(Image) http://www.sciencedirect.com/science/article/pii/S1360138513002598

Thousands of 
different plant 

exudates…

attract 
thousands of 
different soil 
bacteria and 

fungi…

which bring 
the multitude 

of trace 
minerals to the 

plant.



Mycorrhizal Fungi
Soil aggregation, water, nutrients, 

improved N-fixation, resistance to fungal 
disease, parasitic nematodes, drought, 

salinity, and aluminum toxicity





MAXIMIZE PLANT & 
BIOLOGICAL DIVERSITY











Image courtesy of National Resource Conservation Service (NRCS).



Bacteria
• Contribute to soil stability

• Decompose pesticides

• Feed on organic matter that is easy to 
breakdown

• Store and cycle nitrogen

Fungi
• Store and release nitrogen

• Form mutualistic relationships with plants

• Feed on hard to decompose organic matter



Nematodes and Protazoa
• Contribute to soil stability

• Important part of the nitrogen 
cycle

• Help keep the bacterial population 
in balance

Microarthropods
• Shred and decompose organic 

matter



Earthworms

• Good for nutrient cycling and 
stability functions

• Burrowing through lubricated 
tunnels forces air in and out of 
soil

• Earthworm casts contain 11% of 
the humus and 7X the nitrogen, 
11X the phosphorus, and 9X the 
potash than surrounding soil



Soil 
Health

Physical Chemical

Biological
• Macrofauna
• Microfauna
• Microorganisms
• Roots
• Biological activity
• Organic matter

• Aggregation and structure
• Surface sealing 
• Compaction
• Porosity
• Water movement and 

availability

• pH
• Soluble salts
• Sodium
• Nutrient holding capacity
• Nutrient availability



Soil Testing
& Nutrient Management 

DEFINITION 

• Managing the amount (rate), source, placement (method of 
application), and timing of plant nutrients and soil amendments. 

PURPOSE 

• To budget, supply, and conserve nutrients for plant production. 

• To minimize agricultural pollution of surface and groundwater 
resources. 

• To properly utilize manure or organic by-products as a plant 
nutrient source. 

• To maintain or improve the physical, chemical, and biological 
condition of soil. 

GOAL
Develop a nutrient budget for nitrogen, phosphorus, and 
potassium that considers all potential sources of nutrients 
including, but not limited to, green manures, legumes, crop 
residues, compost, animal manure, organic by-products, biosolids, 
waste water, organic matter, soil biological activity, commercial 
fertilizer, and irrigation water. 















Nutrient Management Plan (590) for Organic Systems – Western State Implementation Guide
2014:  USDA-NCAT-Oregon Tilth





Nutrient Application Guidelines for Field, Vegetable, and Fruit 
Crops in Wisconsin



Nutrient Application Guidelines for Field, Vegetable, and Fruit 
Crops in Wisconsin



Nutrient Management Plan (590) for Organic Systems – Western State Implementation Guide
2014:  USDA-NCAT-Oregon Tilth
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