Chapter 8 –

Losing Ground:  What is Soil Erosion?

Erosion is the movement of soil, especially topsoil, by wind, water or? From one place to another.  Water causes approximately 2/3 and wind 1/3 of all erosion. 
It takes 200-1,000 years to make 2.5 cm of soil. To not lose more soil than is created, erosion rates need to average less than 5 tons/acre/year. [One inch of soil over one acre weighs approximately 1.65 tons.] 
The rate of erosion on undisturbed land is less than 1/4 of a ton/acre/year.



Erosion rates on cultivated land are:

Farmland: 7.6 tons/acre/year in the US and Europe or 13.4-17.8 tons/acre/year in Asia, Africa and S. America.

Annual erosion rates for agricultural land worldwide are 18 to 100X faster than renewal rates.

Not all erosion is bad. The dust spewed into the air does settle. This dust is the source of minerals and nutrients to some ocean ecosystem (can also be the cause of over-nutrification) and dust can stimulate cloud formation. The dust also contains soil organisms that are deposited onto islands.

What leads to Bare Soil and Erosion?

     

Over-cultivation - repeated cropping can deplete soil nutrients, which need replacing, something poor farmers can seldom afford

Overgrazing

Construction (development)








Deforestation 

Salinization - salt levels build up to poison the soil

Waterlogging – Total saturation of soil; can kill plants and microbes

Between 10% and 15% of all irrigated land suffers from salinization and waterlogging.

What Happens after Soil Erosion?

Loss of soil fertility









Sedimentation - when eroding soil fills reservoirs, streams, estuaries, and bays.

Desertification - the process whereby the water-holding capacity of soil is greatly diminished and a desert is formed.

Why Do We Care about Soil Erosion?

Erosion adversely affects soil; anything that adversely affects soil adversely affects plants and plants are the base of the food chain.  What about water quality?

Soil and Plants

Soil provides 3 essential factors








Water and Water-holding Capacity

Mineral Nutrients and Nutrient-holding Capacity

Aeration

Two additional conditions soil provide for plants

Relative acidity

Low salt content
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Soil Characteristics- Soil profiles


Soil classes – Mollisols : grassland, fertile soils (dark)

Oxisols: tropical rainforest soil- little O Horizon

Alfisols: Forest soils, not deep but well developed O and A, Aridisols: Desert soils- Little water erosion and few plants relatively unstructured (light in color)
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The Soil System - What is the Soil Ecosystem?
Components:
Soil textures
Detritus
Humus


Soil Organisms

What happens when the soil system is working well?

Topsoil build-up - humus

Water and nutrient holding capacity

Aeration

Soil workability

Farmland can be degraded in several ways besides erosion. 

Physical degradation (mechanical tilling) can lead to soil compaction and crusting. 

Repeated cropping without sufficient fallow periods or replacement of nutrients with cover crops or fertilizer can deplete soil nutrients.  
In addition, over-application of agricultural chemicals can kill beneficial soil organisms.  

Poor water management on irrigated cropland is a leading cause of degraded farmland.

