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The dirt on soil

Extension programs and employment are available to all without discrimination. Evidence of noncompliance may be reported through your local Extension office.

Overview

� Soil vs dirt

� Essentials of soil

� Soil composition

� To till or not to till?

� Compost and green manures

� A conundrum on the dry side

Soil is living; dirt is dead.  

Soil is beneficial; dirt is a nuisance.

Soil is your friend; dirt is your enemy.

Don't mistake the two.

Soil vs dirt

� mixture of weathered rock fragments and organic matter

� biologically active – home to microorganisms, invertebrates         
and plant roots

� roughly 50% pore space to hold water and provide air to roots

Basics of soil

www.soilstructure.org

� texture: how coarse or fine soil 
feels based on ratio of sand, silt 
and clay

� surface area: surfaces are the 
most active parts of soil, holding 
plant nutrients, binding 
contaminants and providing 
home for microorganisms

� structure: loose or compact 
arrangement of soil particles

� pore space: micropores and 
macropores

Soil characteristics

www.mrhenning.wikispaces.com

Soil abounds with life

� ¼ teaspoon of healthy 
topsoil contains as many as 
1 billion microorganisms

� bacteria, actinomycetes, 
fungi, algae, protozoa, 
nematodes, earth worms, 
insects, moles and voles

� soil organisms break down 
rocks and remains of plants 
and other organisms, 
releasing energy, nutrients 
and carbon dioxide; creating 
soil organic matter; and 
increasing pore space www.rhizocar.com
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In fact, soil is LIVING

soil requires food, air, water and rest, just 
like other living organisms

so complicated that scientists don't 
understand it all

immensely interconnected

chewers, shredders, slime producers, 
dissolvers, predators and prey

So, what can YOU do?

� compaction decreases 
productivity by 50%

� walk on pathways or 
stepping stones

� NEVER drive over or walk 
on wet ground

Minimize compaction!

construction zones and parking Don't till!

� tilling is like a tornado ripping through the soil environment, 
flipping bits upside down and around, tearing everything apart

fun facts

� largest known living 
organism was 
mycelium growing in 
Eastern Oregon

� 2,400 acres, which 
covers 1,665 football 
fields

� 2,200 years old

� logging roads were 
cut through it, so no 
longer as large
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Gardening is 
a partnership 
with nature, 
not a battle 
against it.

amazon.com

Remember...

www.oardc.ohio-state.edu

Compost and green manures

� a natural part of the earth's biological 
cycle of growth and decay

� microorganisms, fungi, insects, worms 
and others convert carbon from dead 
plants into energy for their growth and 
eventually back into the soil 

� humus holds water and nutrients in the 
soil and makes soil more porous and 
easier to dig

� balance of “greens”/nitrogen rich material 
and “browns”/carbon rich material

� proper aeration and moisture are 
essential for efficient composting

www.central.edu

Basics of composting

� “greens” include kitchen scraps; healthy 
yard and garden debris such as grass 
clippings and green garden trimmings; and 
herbivore manure

� “browns” include leaves, shredded woody 
prunings, herbivore bedding, sawdust, 
cardboard, newspaper, hair, hay and straw

� hot composting is labor intensive but fast 
and kills weed seeds and pathogens when 
the pile reaches 130-160 degrees

� cold composting requires less management 
but is slower

� worm composting requires much 
management and specific inputs but creates 
an excellent product 

www.bae.ncsu.edu

Waste product composting

� conserve top-soil against loss by erosion 

� substantial increase in activity of soil fungi and 
bacteria 

� supplies soil organic matter

� conserve or even add nutrients

� best choices grow rapidly, produce abundant 
and succulent tops and grow well in your garden 
conditions

� crops with higher moisture content will break 
down more rapidly 

� best to use a legume because of the nitrogen 
fixation and the microbial activity it promotes

� good choices include crimson clover, sweet 
clover, hairy vetch, Sudan grass, sorghum, rape 
seed, mustard, field peas, Austrian winter peas,  
fava beans, cereal rye, barley, winter wheat, 
buckwheat, medic, tyfon (cabbage family) and 
corn salad

www.gardenofeaden.blogspot.com

Green manures When green manures break down

soil organic components are classified as:
“active” fraction – most easily decomposed part, rich in simple sugars and protiens 

– proteins are nitrogen-rich
– microorganisms eat this first and release nitrogen in their waste

“stable” fraction – humus; not easily digested; celluloses, lignins and structural matter
– gives soil its dark, rich, spongy feeling
– water retention and cation exchange capaticy (ability of soil to 

store positively charged plant nutrients for a short time)

polysaccharides are complex sugars that act as glues in soil to cement small
soil particles into aggregates
– “crumb” is soil clusters the size of a grain of rice;

important for aeration, water infiltration
and retention

organicgardeninfo.com
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A lesson in soil management

article in Basin Business Journal Farm News, dated January 31, 2016
“A Quiet Crisis: The Rise of Acidic Soil in Washington”

� pH measures alkalinity and acidity of soil:  7 is neutral

� below 7 is acidic, generally found in rainy areas
� above 7 is alkaline, generally found in arid areas
� most plants grow in pH of 5.5 to 7.5, though some are adapted out of this range, such as blueberries, 
azaleas and rhodedendrons
� soil pH influences plant growth in three ways:

� affects availability of plant nutrients, such 
as nitrogen, phosphorous, calcium, zinc, etc.
� affects availability of toxic metals, such as 
aluminum
� affects activity of soil microorganisms, 

which affects nutrient cycling and 
disease risk

� adding nitrogen fertilizer decreases soil pH 

over time 

a brief primer in soil pH

the inland wheat farmer problem

� dryland wheat farmers in 1940s-50s added 5 lbs./acre of nitrogen feritlizer
� now they're adding up tp 100 lbs./acre, yet crop yields are dropping

� between 1960 and 1985, 65% of region's farmland became acidic
� legume crops struggle with pH below 5.6; wheat struggles below 5.2
� below pH 5.0, aluminum in soil is released, becoming toxic, stunting root growth

� some region samples are at pH 4.2, rendering the land unsuitable for any crop
� this dramatic shift in basic soil properties has only taken 75 years

So what should the farmers do?

Grow blueberries…an acid loving plant!

OOOOOOOPPPPPS!

Why won't that work?

Can you replace DRYLAND wheat with an acid-
loving crop?  
Where is acid soil found?  On the WETSIDE.

Blueberries love water, not unirrigated land.

Gardening is a partnership with 
nature, not a battle against it.

freakingnews.com

Think peace.

mettaville.blogspot.co

m
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Bring samples of insects or damaged plants to 
Master Gardener Diagnostic Clinics 

every Tuesday, May through September 
11:30 a.m. to 2:30 p.m.
901 E 7th Ave., Ste. 2

dailyrecordnews.comdailyrecordnews.com

Gardening questions? If you remember nothing else...

� Mother Nature has been gardening 
much longer than we have.  Nature is 
healthiest when there's variety, so follow 
that lead.  Diversity is key!

� Soil is living.  Give it food, air, water 
and rest.

� Be observant.  Tour your garden often.  
Look under leaves and in the soil.

� If left alone, nature will generally find 
its balance.

� Think peace.

gardenrooms.typepad.com

Any 
questions?

green manures:  http://cru.cahe.wsu.edu/CEPublications/eb1951e/EB1951E.pdf
http://gardening.wsu.edu/stewardship/covcrops/growcovr.htm
http://edis.ifas.ufl.edu/vh037

composting:  http://extension.oregonstate.edu/gardening/hot-composting-will-reduce-risk-manure

“Managing Cover Crops Profitably”, Sustainable Agriculture Network, ISBN 978-1-888626-12-4

extension bulletins
EB0648  Organic gardening
EB0422  Home gardens
EB1102  Soil management in yards and gardens
PNW343 Beneficial organisms associated with Pacific Northwest crops

“Mycelium Running:  How mushrooms can help save the world”, Paul Stamets, Ten Speed Press, 2005

“A Quiet Crisis: The Rise of Acidic Soil in Washington”,Basin Business Journal Farm News, Sylbia 
Kantor, January 31, 2016
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