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Why Bother 

Composting?



PLANTS AND SOIL            COMPOST

Treatment 1: 100% Langley Soil
Treatment 2: 25% Sand 75% Compost
Treatment 3: 50% Sand 50% Compost
Treatment 4: 75% Sand 25% Compost
Treatment 5: 25% Langley Soil 75% Compost



COMPOST CAN SUPPRESS PLANT PATHOGENS



Spring et al., 1980, Phytopathol. 70:1209-1212

Peat mix   Compost Mix   

Suppression of Phytophthora collar rot on apple seedlings 
in a compost mix



Compost 
Application 

Reduces 
Erosion

15



Characteristic Median Range

Bulk Density (kg m-3) 

[lbs yd-3]

700 557 – 872 

[940 – 1,500]

Moisture (%)* 38 29 - 48

N (%)** 1.2 0.8 – 1.6 

P2O5 (%)** 0.6 0.3 – 1.0

K2O (%)** 1 0.5 – 1.5

Org.Matter (%)** 35 25 – 45

pH 7.4 7 – 7.8

EC (dS m-1) 1.1 – 5.4 …12

Nutrients in 

Compost

0.6% P2O5 = 0.26% P

1% K2O = 0.83% K

1.2% N / 0.26% P = 4.6



Compost vs. Nitrogen Mineral Fertilizer

40 – 80 %

Plant

losses into atmosphere (NH3, N2O, NO3))

drainage from pedosphere (NO3, N2O)

losses into atmosphere (NH3, N2O, NO3))

drainage from pedosphere (NO3, N2O)

Soil 

Nutrient 

Pool

Mineral 

Fertilizer

Compost

Soil 

Nutrient 

Pool

8 – 12 %

`Plant



Plant 
Productivity

Food Quality Environmental Quality

SOIL QUALITY

Biological
• Biodiversity

• Disease suppression 
through Antagonism 

and Competition

Physical
• Soil Structure

(Infiltration, Aeration)

• Water Retention

• Temperature
(Dark Soil Color)

Chemical
• Nutrients

• Cation Exchange

• pH-Buffer

• Inactivation of 
Trace Metals

Beneficial Impacts of 

Compost on Soil 

Properties



Waste 

Composition 

Metro 

Vancouver



Compost Use Saves Water



Applying Compost
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Micro-

organisms

Raw Material

Oxygen

Organic 

Matter

Minerals

Water

Micro-

organisms

Finished 
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Heat

CO2

Compost 

Pile



bacteria

actinomycetes

fungi

Composting: Billions of Helpers
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Time-Temperature Relationship for Similar Pathogen 

Reduction

0.01

0.1

1
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131,700,000

100.14 x temperature
Days =

> 7% solids (of biosolids):

75/167          65/149             55/131              45/113             35/95

Temperature (°C/°F)

Example 2: 50ºC → 13 days

Example 1: 55ºC → 2.6 days



Pathogen Destruction

Organism

Exposure time (in minutes) for 

destruction at various 

temperatures (in degree Celsius)

50 55 60 65 70

Entamoeba histolytica cysts diarrhoea, invasive liver abscess 5

Ascaris lumbricoides eggs roundworm 60 7

Brucella abortis brucellosis (cow/human) 60 3

Cornyebacterium diphteriae diphteria 45 4

Salmonella typhi typhoid fever 30 4

Escherichia coli diarrhea 60 5

Staphylococcus areus skin, pulmonary, etc. infection 20

Mycobacterium tuberculosis tuberculosis 40 20

Shigella ssp. shigellosis (diarrhea, fever, etc.) 60

Necator americanus hookworm 50

Taenia saginata tapeworm 30 5

Some viruses 25



2008/Compos

t Facility 

Operators 

Course/Basic 

Elements

FEEDSTOCK CATEGORIES

best composting if mixed together

Low - ModerateHigh - ModeratePorosity

High - ModerateLow - ModerateBulk Density

foul odors if poorly aeratedtie up nitrogen in soil, if not 

fully composted

High - ModerateLow - ModerateMoisture

FastSlowDecay

LowHighC:N

HighLowNitrogen

LowHighCarbon

‘Greens’‘Browns’



GREENS

Vegetables, fruits

Coffee grounds, tea 

bags

Egg shells

Grass clippings

Flowers

Manure

Bread 

OTHER

Egg shells

BROWNS

Leaves and needles

Paper

Wood shavings

Prunings

Straw

NO, NO

Meat, fish and dairy

Fat, oil and grease

Feces

Weeds with seeds or 

persistent roots

Diseased plants

Treated wood

Plastic (even 

“compostable”)

FEEDSTOCK

Use Only Your Own Waste If You Can



WHAT IS THE BEST MIX?

Moisture

Water as 
prerequisite of 

biological 
activity

Oxygen

Prerequisite 
for aerobic 
organisms

Air content in 
competition 

with moisture 
content

Particle size, 
porosity and 
bulk density

Temperature 

Typical 
temperature 
profile during 
composting: 

phases of 
composting

Chemical Feedstock 
Properties

Nitrogen and 
carbon, C:N ratio

Biodegradability

(pH)



MOISTURE

• Most rapid decomposition takes place in 

thin film of water on surfaces of organic 

particles.

• Too little – poor bacterial activity, slower 

or no decomposition

• Too much – anaerobic pockets and odor, 

nutrient leaching, slower decomposition

• Ideal: 45 - 60%; “wrung-out sponge”

• Typically controlled by adding bulking 

agents or liquid 

Too dry

Just right

Too wet

Mix falls apart 

after squeezing

What flows out when 

squeezed

A few drops of water 

when squeezed



PARTICLE SIZE

Small

+ more surface area allow easier access to 

microbes = faster decomposition

– Compacts easier → impedes air flow

– small pores may restrict water flow

Large

+ prevents compaction

+ allows oxygen flow and aeration

– less surface area

– increased heat removal



Carbon:Nitrogen Ratio

▪ Too high (> 35:1) → composting process slows, N is tied up

▪ Too low (< 15:1) → N loss (ammonia release)

▪ Ideal starting range for composting: 35:1 to 25:1

= about 2/3 browns, 1/3 greens

▪ Depends also on degradability and accessibility of compounds

C C
C C N



COMPOST SYSTEMS











Where to Place

 Easily accessible

 Enough space to turn

 Shade or sun – does not 

really matter

 Keep away from neighbors



Managing Your 
Compost

❖Composting is an Aerobic Process!

❖Temperature – your best indicator



Yessss



Screening – not always necessary



OTHER 

COMPOST 

SYSTEMS

VERMICOMPOST

BOKASHI

COMPOST TEA

SORE CONE SYSTEM

LEAF MOLD

COLD COMPOSTING

INDORE SYSTEM



Vermicomposting



Vermicomposting cont’d



Vermicomposting cont’d



• Anaerobic decomposition

• Works well for kitchen scraps 

but not suited for yard waste

• Cooked food and dairy can be 

processed

• Facilitates break down but further 

steps are required (composting, 

burying, etc.)

• Potentially costly and smelly



COMPOST TEA



Leaf Mold



Solar 

Cone 

Food 

Digester



Compost Accelerator Amendments

Really necessary or ?



WHEN IS MY 

COMPOST 

READY?

• Stability vs. Maturity

• Has a dark brown color 

• Is crumbly, loose, and 

humus-like

• Has an earthy smell

• Contains no readily 

recognizable materials



When is My Compost Ready?

• Plant Assays

• Cress / Radish seed germination and growth

• (Wheat and rye grass germination)

• Solvita Test

• Chemical methods

• C:N (

• Nitrogen species ( NH3 , NO2  NO3 )

• Humification parameters (Humification index, etc.)

• pH, CEC, reactive C (no reliable indicators)

• Physical methods

• Temperature (self-heating: Dewar flask) 

• Microbial tests and activities

• Respiration (CO2 evolution / O2 uptake) 

• Microbial changes

• Enzyme activity



 Leachate – too moist

▪ Mix

▪ Cover 

▪ Shape of pile

 Unpleasant odor: 

▪ cabbage, rotten egg smell: too moist

▪ Ammonia, fish, medicinal smell: 

too much nitrogen

 Slow composting  

▪ too little or too much moisture 

▪ wrong C:N mix 

▪ too coarse 

▪ pile too small

 Flies –

▪ too much food waste or food waste 

▪ not well covered, 

▪ temperature too low



THANK YOU 

FOR YOU 

ATTENTION

dieter.geesing@gov.bc.ca


