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“There can be no life without soil and no soil 

without life; they have evolved together.”

Charles E. Kellog
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1. Soils provide NUTRIENTS to plants

 Plants need 16 
essential nutrients 
(elements needed to 
carry out growth and 
reproduction).

 Of these, H, O, and C 
come from air and 
water. The rest must 
come from the soil!
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Macronutrient: Nitrogen
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 N is the most important nutrient as it is the fundamental 

building block for protein and is required for 

photosynthesis

 While our atmosphere contains 78% nitrogen, plants can’t use 

this form directly and instead depend on bacteria in the soil 

to change it into a usable form (N2  NH4
+ NO2

-


NO3
-)
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 Helps with the transformation of solar energy into 

chemical energy; proper plant maturation; 

withstanding stress.

 Encourages blooming and root growth.

Macronutrient: Phosphorus
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 absorbed by plants in larger amounts than any 

other mineral except nitrogen

 Helps in the building of protein, photosynthesis, fruit 

quality and reduction of diseases.

Macronutrient: Potassium Nutrient Deficiency
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 Each nutrient works with other 

nutrients to produce plants. 

Nutrients cannot be replaced or 

substituted.

 Too much or not enough of one 

nutrient can cause poor plant 

growth or even death.

Signs of Nutrient Deficiencies
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In providing nutrients to plants…
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 soils help to provide 

much of the food that 

humans and other 

organisms consume. 

 Only 25% of Earth’s 

surface is covered in soil 

and only 10% of that can 

be used to grow food.  
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2. Soils are the BASIS of ecosystems

 influence the 

distribution of plant 

species 

 provide a habitat for 

all types of organisms
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2. Soils are the BASIS of ecosystems

 soil organisms are crucial to decomposition and nutrient 

cycling
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If matter is continually removed without 
replacement soils would soon become depleted 
of the natural materials necessary to support 
plant life.

3. Soils FILTER water

 As water flows through 

the soil profile, the soil 

layers slow down water 

runoff and filter out 

particulates, toxins, and 

even some bacteria.

 Important to drinking 

water reservoirs and 

restoring natural systems 
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Soil Degradation

 the decline in soil quality

 serious global problem 

resulting in:

 loss of organic matter, 

 decline in soil fertility, 

 build-up of pollutants, and

 diminished capacity of the 

ecosystem
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Erosion 

 the removal of the top 

layer of soil by physical 

means (e.g. water, wind, 

tillage)

 natural process made 

worse by management

decisions

Erosion

 Often results in:

 Loss of nutrients

 Decreased water holding capacity

 Increased flooding and its effects

 Increase in pollution and sediment 

in aquatic ecosystems
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Water Erosion

 small to large scale impacts

 A raindrop can dislodge a 
single particle, whereas running 
water can wash away an entire 
layer of topsoil.  

 occurs on an annual basis, 
but can also occur through 
extreme storm events  

 Erosion by water along shores 
can move coastlines farther 
inland
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Wind Erosion

 Impacts depend on soil 

particle size and wind 

strength
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 Fine particles: can be 
transported far distances 

which can damage crops.

 Large particles: can dislodge 

more soil which further 

increases soil erosion.

Causes of Erosion 

 Deforestation is a major 

cause. Trees stabilize slopes 

and soil. When removed, 

water flow is accelerated 

and soil is more easily 

removed. 
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Causes of Erosion 

 Tillage is the turning over of soil.

 Farmers till the soil to loosen and 
aerate it, making it easier to 
plant and grow seeds. 

 However, soil particles are more 
easily transported in rain when 
no vegetation is present. 
Therefore, this makes overly 
tilled soil more susceptible to 
erosion.

Salinization

 an increase of salt in soil

 Too many salts harm plant 
growth.

 occurs naturally but 
accelerated due to 
management: over 
irrigation, removing 
vegetation

Desertificaion

 the expansion of dry 

lands

 due to poor agricultural 

practices, salinization, 

erosion, deforestation, 

and climate change.

 10% of the world’s land has 

been desertified.

 25% is at risk.

The Sahara desert has expanded more 

than 650 km in less than 20 years.

Some estimates predict that 50 million people could be 

displaced in the next 10 years due to desertification, a 

form of soil degradation.

A dust storm near Stratford, Texas, in 1935

Soil Pollution

 is the contamination of soil

 comes from substances 
released into the environment 
from industrial discharges, 
agricultural practices, or 
municipal waste (e.g. heavy 
metals, PCBs, pesticides)

 the pollutants seep into and 
through the soil, affecting 
groundwater as well as the 
soil


