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Goals for this presentation:
Organic Matter-

-What is it?

-Why is it important?

-What can you do about it?



“All you need is 
good seed, good 

soil, good 
weather, and 
good luck!”

Quote by Gordon Thompson, from “How 
to Grow World Class Giant Pumpkins”



Which of these variables do you have the 
greatest control over?
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Soil

Air

Organic 
matter

Minerals

Water

Why should we 

care about 

organic matter?



“…organic matter positively 
influences or modifies the effect 
of essentially all soil properties”
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Building Soils For Better Crops, 2009

Ai
r Compaction

Water

Nutrients



Organic Matter (OM) is many 
things to many people
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“Organic matter is that fraction 
of the soil composed of anything 

that once lived.”
-USDA, 1996
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“…organic matter (has) been 
described as the living, the 
dead, and the very dead”

-Building Soils For Better Crops, 2009
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Living OM represents 15% of total OM
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Building Soils For Better Crops, 2009

Bacteria

Worms &

Insects
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Roots



Living OM 
feeds 
roots
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Building Soils For Better Crops, 2009



“It may be doubted whether there are many other 
animals which have played so important a part in the 

history of the world as these lowly organised creatures” -
Charles Darwin
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“Worms are the intestines of the Earth” -Aristotle

= 2-3 million/acre



15



Read Me
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Living OM helps breaks 
down dead OM and 
provides nutrients & 

defense to plant roots



Dead OM is the food source of living OM
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Building Soils For Better Crops, 2009
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Dead OM makes healthy plants
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Building Soils For Better Crops, 2009

Dead OM

Manure Compost

Decomposition by 
Live OM

Aggregation 
increased

Humus (Very 
Dead OM) 
produced

Nutrients 
released

Detoxification of 
harmful stuff

Improved Tilth & 
water storage

Healthy 
Plants

Leaves
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Dead OM is food for 
living OM and gives 
structure to the soil
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Very Dead OM (Humus) makes up 40-
60% of total OM; it is old, stable, and 

gives soil a dark color



Very Dead OM holds onto 
essential nutrients, storing them 

for release & reduces leaching
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Ca++

Mg++

K+

Ammonium+

Zn+

Mn+



Cation Exchange Capacity (CEC) is 
a measures the soil’s ability to 

store nutrients
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Soil Texture CEC

Sandy (light color) 3-5

Sandy (dark color) 10-20

Loams 10-15

Silt Loams 15-25

Clay/Clay Loam 20-50

Organic Soils 50-100



Soil CEC Map: purple> 23.9meq
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Optimizing CEC is a critical factor for 
improving soil fertility
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“The experts” recommend 
a CEC between 20-

25meq/100g

Chambers’ Soil Study 
found average CEC = 

16meq/100g for 1200lb-
1800lb fruit (n=167)
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Increasing very dead OM is the 

most effective way to boost “CEC” 

and therefore the soil’s ability to 

store nutrients (but it’s a long slow 

process)



Sources of dead OM (humus) include:
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Humic and Fulvic acid



Humic Acid has the highest CEC of 
any soil amendment…
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= ~200-500 meq/100g 



…but it takes a boatload to make a 
difference in CEC levels
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78 fifty lb bags of 70% 
granular Humic acid would 
be necessary to raise CEC 

from 10 to 20 in 3000 sq ft 
of garden space

= ~$1950 @ $25/bag
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Very Dead OM is like 
the soil’s nutrient 

warehouse



“…soil organic matter is the  
very foundation for healthy and 

productive soils”
-Building Soils For Better Crops, 2009
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The Million Dollar 
question: What is the 
optimal Soil Organic 

Matter Level?



Audience Poll: What is your OM %?
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Lab Poll: What do the major soil 
labs say about optimal OM?
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Expert Poll: What do the “experts” 
say about optimal OM?
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Expert Poll: What do the “experts” 
say about optimal OM?
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Don Chambers “Soil Study on 
AGPs” found average OM = 9.84%
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“ideal” OM% is dependent on many 
factors, therefore hard to 

standardize
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Phosphorous Levels

Nitrogen Levels

Soil Type (sand vs clay)

Drainage



Excessive OM can be detrimental
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High/excessive Phosphorous

Excessive/deficient Nitrogen

Excessive water retention (wet feet)

Disrupt Calcium availability



Why is soil OM so important?
• Soil nutrition

– Nutrients decomposing from dead organic matter

– Addition of nitrogen by microbes

– Storage of nutrients on humus

• Beneficial effects of soil organisms

• Soil tilth (less vulnerability to compaction)

• Protection of soil against rapid changes in acidity

• Stimulation of root development

• Darkening of the Soil (increases temp in spring)

• Protection against harmful chemicals
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Building Soils For Better Crops, 2009
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