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Overview of Section I

ÅIntroduction to soils

ÅWhat is CEC

ÅThe role of organic matter in plant nutrition

ÅWhat is composting

ÅWhy compost

ÅWhat to compost

ÅThe C:N ratio





Soils Defined

ÅAn ecological system consisting of inorganic 
minerals, organic matter, living organisms, 
water & air and plant roots; and it is not = dirt

ÅIdeal ratio by volume:

ï½ Soil particles (5% OM by weight)

ï½ Pore spaces (½ water, ½ air)



Soil Composition

Mineral
45%

Organic
5%

Soil gases
25%

Water
25%

% by volume ( but % weight for OM)

Solids Pore
Space

Ron Smith, 2005

Ideally, a volume of

soil should be ½ 

solid material and ½ 

pore space. 



Pore Space & Particle Space -
Magnified



Micropores
Filter & detoxify pollutants

ωMacropores = 
earthworms & root 
channels (drainage)
ωMicropores =  water 
holding capacity, 
minerals



Plant Nutrients

ÅSoil nutrients are in form of +velycharged ions 
(cations)and & ςvelycharged ions (anions)

ïCations e.g. NH+, Mg2+, Ca2+, = +ve

ïAnions e.g. Cl-, H2PO4
- and HPO4

-2 = -ve

ÅClay & OM particles are ςnegatively charged

ÅSo cations are adsorbedto these particles

Å! ǎƻƛƭΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ƘƻƭŘ ǘƘŜǎŜ Ŏŀǘƛƻƴǎ ƛǎ ǘƘŜ 
Cation Exchange Capacity or CEC



Cation Exchange Capacity
ÅSoil particles and organic matter are 

negatively charged, attract positively 
charged ions (cations)

ÅCEC measure of the number of 
adsorption sites in a soil to adsorb 
and release cations

ÅA soil with a CEC of one (1) has 
600,000,000,000,000,000,000
adsorption sites in 100 grams  of soil
ï= About 25 tspsor 8 tablespoons of soil

ïThese adsorption sites can be filled with 
1mg of H+ ions

ÅLow CEC soils leach & store less 
nutrients

Negatively 
charged 
Soil particle

K+
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Mg++
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Summary of soil water chemistry

Uptake of Minerals by Plants

Water flow

respiration



OM Importance

ÅFirst, the organic matter coats soil particles, 
physically separating clay particles and 
aggregates from each other 

ÅSecond, and more important, microorganisms 
that degrade organic matter produce a by-
product called glomalinthat bind individual 
clay particles together into stable aggregates



25 yrs of 

conventional 

corn

20 yrs of bluegrass, 

then 5 yrs 

conventional corn

Gruver, 2005

After adding wateré



Its Recyclingé

Fast -Naturally



Compost ςWhat is it?  

ÅResultant material 
from aerobic 
breakdown by 
microorganisms of 
organic plant & 
animal materials



Why compost?

ÅLong term soil fertility ςoptimum yields

ÅSoil structure that makes better use of water 
and nutrients and easier to till

ÅDesirable microorganisms thrive in compost 
soils reducing incidents of pests and diseases

+ =



Source: EPA, 2007

}25.3%

30% in 
Lincoln 
County

Municipal Solid Waste Production in the U.S. 2007

Total = 236 million tons/yr 

(4.5 lb/person/day) 

or 3.7 lb/person/day in OR



Yard debris 19%

Metals 14%

Other 7%

Glass 4%

Plastic 1%

Papers 35%

Wood waste 20%

Materials Recovered in Oregon



What do You Need to Make 

Compost?
ÅDecomposers ïYour 

composting work crew.  
These are the microbes 
(mainly bacteria and fungi) 
that do all the work for you 
(Bugs)

ÅFood for the decomposers
The organic materials to be 
composted

ÅThe right amount of air, 
water, and warmth to keep 
the work crew happy



Conditions Good for Composting

ÅProper conditions for composting

ïAdequate O2 you need free air space of 55-65% by 
volume.  

ïMoisture content 40-65%

ïParticle size 1/8- 2 inches

ïC:N ratio of 25:1 to 40:1



Composting Methods
(to be covered in week 2)

ÅPassive Pile Method 
ïnot approved for certified organic production

ÅWindrow Method
ÅAerated Static Pile Method
ÅAerated static and windrow methods should 

have:
ïtemperature of 120 to 140° F 
ïmoisture content of 50 to 60 percent. 
ïpH of 6.5 to 8.5 
ïbulk density of less than 1,100 pounds per cubic yard 

(40 lb per cubic foot) 



Where do the Decomposers 

Come From?

If you build it, 

they will comeé
ÅSoil

ÅLeaves

ÅFood scraps

ÅManure, and

ÅFinished compost

Each of these will add 

microorganisms

to the compost pile



One teaspoon (4g) of good garden soil to 

which compost has been added contains

Å100 million bacteria

Å800 feet of fungal threads



What is the Best Food for 

your Decomposers?
All organic materials will compost, but not all should be 

added to a backyard compost pile

Organic wastes that should be composted include:

Garden 

trimmings

Kitchen scraps

Also

ÅUsed potting soil

ÅManure

ÅSawdust

ÅHair

Grass 

clippings

Leaves



Food for Decomposers
Wood Waste

Sawdust

Wood Chips

Ashes

Others:
ÅDryer and vacuum lint (no plastic)

ÅNapkins & paper towels

ÅShredder newspaper and cardboard

ÅCoffee grounds

ÅSea weed



Materials to Avoidé

Avoid organic materials that could cause 

problems during or after composting

ÅOil, fat, grease, meat, fish or dairy products, 

unwashed egg shells (tend to attract pests, 

vermin)

ÅHard to kill weeds (bindweed, quackgrass) and 

weeds that have gone to seed (could infest garden 

area when compost is used).



Materials to Avoidé

Manure: Pig manure, and Cat or dog 

waste (parasites survive a long time)

(attracts pests, could spread disease)

Diseased or insect ridden plants 

(could infect or attack garden 

plants when compost is used)



Materials to Avoidé

ÅLime (increases compost pH 
and promotes ammonia odor 
problems = loosing N

ÅIf large quantities of acid 
materials such as pine 
needles, spruce needles, or 
fruit wastes are composted, 
additional lime may be 
necessary.

ÅWood ash - add sparingly to 
the pile - add no more than 
1/ 2 cup per five gallon bucket



Is Shredding Necessary?

Greater surface area 

per unit volume

Allows microbes to 

get at more of the 

food (particle size = 

1/8 to ½ inches 

diameter)

Smaller particles decompose faster:

about 18 days

Chipping or 

shredding coarse 

materials (twigs, 

stems) will speed 

up the rate at which 

they decompose



More about Food for your 
Decomposers

tǊƻǾƛŘŜ ŀ ōŀƭŀƴŎŜŘ άŘƛŜǘέ

ÅFeed them a a mix of carbon rich and 
nitrogen rich materials.

ÅCarbon rich organic wastes are known as 
άBROWNSέόҔ30:1)= bulking agents

ÅNitrogen rich organic wastes are known as 
άGREENSέόғ25:1)=energy materials

ÅBalanced Materials: Have right C:N ratio for 
direct composting [C:N ratio of 25-40:1]



C:N Ratio

ÅThe proportion of carbon to nitrogen in an 
organic material.

ÅHigh lignin based organic compounds have a 
high carbon ratio to nitrogen

ÅIf this ratio is 365:78 then 78 is used as  a 
denominator to 365 to get corresponding 
C:1N ratio

ÅIn this case the C:N ratio will be 4.7:1



Why is C:N Ratio Important

ÅThis ratio is an important factor determining how easily 
bacteria are able to decompose an organic material
ÅThe microorganisms in compost use carbon for energy 

and nitrogen for protein synthesis, just as we use 
carbohydrates for energy and protein to build and 
repair our bodies
ÅThe optimal proportion of these two elements used by 

the bacteria averages about 30 parts carbon to 1 part 
nitrogen  
ÅGiven a steady diet at this 30:1 ratio, they can 

decompose organic materials very quickly.
Å







Leaves (30-80:1)

Straw (40-100:1)

Paper (150-200:1)

Sawdust (100-500:1)

Animal bedding 

mixed with manure 

(30-80:1)

High carbon materials such as



Vegetable scraps (12-20:1)

Coffee grounds (20:1)

Grass clippings (12-25:1)

High nitrogen materials such as



Calculating the C:N Ratio
ÅTo calculate the C:N 

Ratio in a compost 
recipe, multiply the 
C:N value of the 
material by the parts 
used of that material. 
ÅTotal the combined C:N 

of all the parts and 
divide that amount by 
the number of parts in 
each recipe.



Calculating the C:N Ratio

ÅFor example: let us say you are using 
ï2 part of grass clippings (C:N = 15)
ïOne part of chicken manure (C:N = 15)
ïOne part of dry leaves ((C:N = 70)

ÅNow calculate 
ï2 parts of grass clippings x 15 = 30)
ïplus (1 part chicken manure x 15 = 15)
ïplus (1 part dry leaf x 70 = 70)

ÅAdd 30 + 15 + 70 = 115; divide by four (4) parts 
(i.e., 115 ÷ 4 = 28.75  cumulative overall C:N 
recipe in your container





Solve & C:N ratio -Online

Åhttp://www.klickitatcounty.org/solidwaste/file
shtml/organics/compostcalc.htm

http://www.klickitatcounty.org/solidwaste/fileshtml/organics/compostcalc.htm
http://www.klickitatcounty.org/solidwaste/fileshtml/organics/compostcalc.htm
http://compost.css.cornell.edu/calc/moisture_content.html


Approximate ratio: 2/3 browns to 1/3 greens



PLEASE TURN TO PAGES 60-64 IN THE 
NOTEBOOKS FOR C:N RATIOS OF 

COMMON COMPOSTING MATERIALS

The one page handout summarizes 
most common composting 
ƛƴƎǊŜŘƛŜƴǘΩǎ /Υb Ǌŀǘƛƻǎ









Be proud: Made Locally in Oregon 

Using Local Ingradients and Local 

ñBugsò by é..



End of Week One


