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Building Healthy Soil







ñThe Vicious Cycleò

ÅStrip the topsoil

ÅImport grass

ÅWater

ÅApply synthetic fertilizer

ÅApply  pesticide / herbicide

ÅMow

ÅBag
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The Vicious Cycle

Liabilities

ÅCost (money & resources)

ÅEffort

ÅNon-point source pollution

ÅWater waste

ÅSolid waste disposal 

Å Instability



ñThe Natural Cycleò



YardWise Elements:

ÅXeriscaping (native/adapted plants)

ÅñDonôt Bag Itò (grass-cycling)

ÅEfficient Watering

ÅMulching

ÅComposting

ÅIntegrated Pest Management



The Four Laws of Ecology

ÅEverything must go somewhere.

ÅEverything is connected to 

everything else.

ÅThereôs no such thing as a free lunch.

ÅNature knows best.



ÅSoil

ÅDirt



NRCS Soil Biology Primer



Soil 

Life



The Microbial World

ÅEverything once living or alive will be

consumed by microbial decomposers at 

some time.

ÅEvery kind of microbe occurs 

everywhere plants and animals exist.

ÅEvery surface is a home.



Number of organisms in 1 cubic

centimeter of agricultural soil:

ÅBacteria:          90,000,000

ÅActinomycetes:  4,000,000

ÅFungi:                   200,000

ÅAlgae: 30,000

ÅProtozoa: 5,000

ÅNematodes: 30

ÅEarthworm: < 1



Soil Species
Organism 

Type

# of Species 

Described

# of Species 

Estimated

Fungi 70,000 1,500,000

Protozoa 40,000 200,000

Mites 20,000 80,000

Nematodes 5,000 20,000

Springtails 6,500 15,000

Earthworms 3,700 8,000

Coleman, David. 2001. Encyclopedia of Biodiversity, Vol 5.



98% of all insects are beneficial



Soil Biology Principle

Population: Number of Soil Organisms

+

Diversity of Soil Organisms

= Soil Functions

= Soil Structure, Soil Moisture,

Soil Fertility, Disease Suppression



Terrestrial Beings Need:

ÅAir

ÅWater

ÅFood



A Healthy Diet

?



Fertilizer: Whatôs In It?



Grass: Whatôs In It?



ñDonôt Bag Itò

ÅMow at proper height

ÅMow 1/3 of leaf height, max.

ÅClippings create mulch

ÅMow over leaves

ÅWater only as needed

ÅSlow-release fertilizers



2/3 grass blade removed & bagged

1/3 grass blade removed, mulched in



ñDonôt Bag Itò

Benefits:
ÅLess cost

ÅLess work 

ÅLess waste

ÅGreener grass, more resistant to 

disease & pests

ÅHelps prevent thatch



Thatch

compacted soil



Mulch:

Natural material spread on top of the 

ground to benefit soil & plant health

ÅGrass clippings

ÅLeaves

ÅShredded brush

ÅWood chips

ÅCompost



Mulching

ÅMulch all areas not in grass or thick 

ground cover.

ÅMulch trees & shrubs to dripline

ÅCoarse mulch 3"+ for weed control

ÅWater before & after mulching







Mulching Benefits

ÅPrevents soil compaction / erosion

ÅSuppresses weeds

ÅRetains moisture

ÅInsulates plant crowns & roots

ÅPromotes microbial activity

ÅSlowly adds nutrients to soil



Composting 

Essential Elements

ÅCarbon / Nitrogen Ratio

ÅMoisture

ÅAeration

ÅTemperature

ÅTime



Basic Compost Recipe

GREEN STUFF 

+ BROWN STUFF

+ WATER

+ AIR

COMPOST







Compost Benefits

Soil Structure

ÅHelps sandy soil retain moisture

ÅBreaks up clay soils

ÅProtects against wind and water 

erosion

ÅImproves soil tilth





Compost Benefits

Beneficial Soil Life

ÅPromotes diverse beneficials:

ÅBacteria, fungi, actinomycetes

ÅInsects 

ÅWorms

ÅBreaks down organics into plant nutrients

ÅSuppresses diseases & pests







Compost Benefits

Nutrients

ÅContains complete spectrum of plant                   

nutrients

ÅRetains nutrients

ÅOptimum pH for nutrient availability

ÅSlow, steady nutrient release



Compost Benefits

Water Quality

ÅPrevents water runoff

Å5% increase quadruples water retention

ÅPromotes healthy root systems to hold soil       

in place

ÅReduces need for pesticides & herbicides



Three Foot Deep Erosion
�(�[�W�H�Q�G�V���8�Q�G�H�U���µ�5�L�S-�5�D�S�¶���D�W���2�Y�H�U�S�D�V�V

College Station, Texas


