
Management and Benefits of Organic Matter

1. Soil Climate 

– moisture and temperature

2. Nutrients

3. pH Stability

Source: Yagi, et al. Sci. agric. (Piracicaba, 

Braz.) vol.60 no.3 Piracicaba 2003
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Increase input by OM Addition & Crop 
Modification

Cropping Rotation                                               Manure Addition              
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Figure 12.15



Effects of Organic Matter in Soil

1O Effects
1. Protection from structural degradation and attenuates heat

2. Creation of structure and increase in macroporosity

3. Increases the soil faunal diversity and activity

Subsequent Environmental Effects
1. Increased water storage and availability

2. Less need for fertilizer, more and less need for pesticides

3. Storm water mitigation and increase groundwater recharge

4. Less water pollution

5. Increased CO2 Sequestration

6. Less land degradation

7. Greater Plant Production



Land Use/Cover Conversion

Soil Organic Carbon (SOC)



Effects of Urbanization on Soil

Currently 3.5% of land in US is under urban land cover (1% world wide)

Twofold increase from 1969 to 1994 (currently 2.81 x 107 ha)

World wide 476 000 ha of arable land converted to urban use / year

Unfortunately, there is not a lot know about SOC in urban environments!



Urban Landscape Variability



OM Decay/Accumulation Rates

• Properties of OM

• Water

• Temperature

• Stage of Decay

• Chemical Factors



Regional Variability

1. Soil Temperature and Moisture

2. Atmospheric Pollution

3. Species Composition

4. Hydrologic Changes





Local Physical and Chemical Variability

1. Soil Temperature and Moisture

2. Atmospheric Pollution

3. Species Composition

4. Hydrologic Changes







Estimates of Carbon Stock
- with assumption of 60% urban soil type in urban areas 

2.63 x 1015 g –Nationally (USA)

10.7 x 1015 g – World Wide

BUT this doesn’t account for regional and local variability

ie where is the urban area growing

NOR does it account for Global Carbon pools

ie what is the relative % of total available carbon

World wide this represent only 0.7 % of carbon stock 
of a land cover that represents 1%



0.7 % of SOC 
is 16.8 Pg

But by comparison

this represents 2% 
of the atmosphere

Or 

3% of vegetation

Or

10% of the fluxes 
between these 

pools

Petagrams = Pg = 1015 g








