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Thin crust of weathered rock fragments, 
ÏÒÇÁÎÉÃ ÍÁÔÔÅÒ ÆÏÒÍÅÄ ÏÎ %ÁÒÔÈȭÓ ÓÕÒÆÁÃÅ

A living system of plants, insects, and 
microorganisms

Letõs talk about soilé

Dynamic

Inherent



Soil Biology





Mycorrhizae and Glomalin

ÅMore than 75% of  plants

ÅExpand ability of  roots to 
access water and nutrients

ÅProduce glomalin (15-20% 
of  soil organic carbon)

ÅStabilizes soil aggregates in 
low disturbance systems
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Soil Texture Mineral Fraction of the Soil 

~ 45%



Soil Structure

Soil Structure

Ã Aggregation of 

sand, silt, clay 

particles

Ã Availability of air

and water in soil

Ã Resists 

compaction and 

erosion

More carbon!!



Porosity ïsoil must be permeable to 
water and air for healthy plant growth

ÅMacropores: earth worm and root 
channels, structural channels - visible
ÅDrainage, air flow

ÅMicropores: fine pores - invisible
ÅHold water against the force of gravity

ÅBalance of large and small pores

Soil Structure



Restricts rooting depth and plant growth

From: Building Soils for Better Crops, by Magdoff and Van Es

Soil Compaction





The Costs of Tillage 

ÅMore compaction

ÅMore weeds

ÅFewer worms and fungi

ÅLess soil organic matter

ÅDamage to soil structure

ÅBare soil
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Why Cover Crops?

1.Build healthy soil

2.Provide nitrogen 

3.Attract pollinators 
and beneficial insects

4.Suppress weeds







Cover Crop Establishment

ÅFall cover crop: allow at least 4 weeks of  growth 
before killing frost

ÅSpring cover crop: plant in fallow areas, or after 
early summer crops

ÅInter-seeding: plant cover crop between rows of  
garden crops

ÅRelay planting: plant cover crop before garden 
crop is harvested



Soil Amendments

ÅAdd nutrients and organic matter to the soil

ÅProtect the surface of  the soil

ÅProvide food for soil microbes, and worms

ÅLong-term investment in healthy soil

ÅTypically higher in carbon than minerals (N, P, K, etc.)

ÅNot the same thing as fertilizersé.



Manure

ÅGreat source of  nutrients and organic matter 

ÅSome risk of  salts, pathogens, odor

ÅBest to apply in fall

ÅComposted vs Aged



Mulch

ÅDon't leave your soil bare!!

ÅWeeds

ÅWater

ÅTemperature

ÅFood for the worms





Lots of mulch 

in the fall
Not enough 

mulch





Hay
Straw
Wool
Leaves
Compost
Grass Clippings
Aged Manure
Woodchips/Sawdust
Cardboard/Newspaper




