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What You Will Get  

ÅThe basics of soil science and why you should 
care 

ÅWhat makes healthy, fertile soil good  

ÅHow to improve your own soil  

ÅHands-on soil prep tips and tricks 
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άHumankind 
owes its 
existence to a 
six-inch layer of 
topsoil and the 
fact that it 
ǊŀƛƴǎΦέ  

~Anonymous 
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Why Should I Care About My Soil? 

ÅYour life depends on it 

ÅLǘΩǎ ǘƘŜ ǎŜŎƻƴŘ ƭŀǊƎŜǎǘ ŎŀǊōƻƴ ǎƛƴƪ όо҈ύ  

ÅSustainably  
higher yields 

ÅEasy to work 

ÅConserves water 

ÅFewer weeds 

ÅDiverts landfill 
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Soil Science in a Nutshell - Physical 

What is soil? Components 
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Soil Science in a Nutshell - Physical 

Mineral Particle Types  
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Soil Science in a Nutshell - Physical 

Particles Aggregate 
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Soil Science in a Nutshell - Physical 

Soil components together  

Minerals 
Water 
Spaces for air 
Fauna  
Fungi 
Microbes 
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Soil Science in a Nutshell - Chemical 

LǘΩǎ ŎƘŜƳƛǎǘǊȅ ōŀōȅ  
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Soil Science in a Nutshell - Chemical 

Cation Exchange Capacity (CEC) a soil chemical property 

+ Positive cations - Negative anions 

calcium (Ca2+) chloride (Cl-) 

magnesium (Mg2+) nitrate (No3-)  

ammonium (NH4+) sulphate (S04)-2 

potassium (K+) phosphate (H2PO4- and PO4ς)  

hydrogen (H+) borate (BO3-) 

sodium (Na+) molybdate (MoO4ς) 

aluminium (Al3+) 

iron (Fe2+) 

manganese (Mn2+) 

zinc (Zn2+) 

copper (Cu2+). 
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Soil Science in a Nutshell ς Chemical 
Nutrition : Macronutrients are needed in relatively 
large amounts by plants.  

 

 

Element Symbol Source Form Used  

Oxygen O Air/Water H2O 

Hydrogen H Air/Water H2O 

Carbon C Air/Water CO2 

Nitrogen N Soil NO3
-, NH4

+ 

Phosphorus P Soil H2PO4 & HPO4
2-  

Potassium K Soil K+ 

Calcium Ca Soil Ca2
+ 

Magnesium Mg Soil Mg2+ 

Sulfur S Soil SO4
- 
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Soil Science in a Nutshell ς Chemical 

Nutrition : Micronutrients are needed in relatively small 
amounts by plants  

 Element Symbol Source Form Used  

Iron Fe Soil Fe2+ 

Manganese Mn Soil Mn2+ 

Boron B Soil H2B03
-  

Molybdenum Mo Soil MoO4
2-  

Copper Cu Soil Cu2+  

Zinc Zn Soil Zn2+ 

Chlorine Cl Soil Cl- 

Slides on Nutrient deficiencies 
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Soil Science in a Nutshell ς Chemical 

pH is a figure 
expressing the acidity 
or alkalinity of a 
solution  
Å7 is neutral  
Å lower values are 

more acid  
Åhigher values more 

alkaline.  

Soil pH 
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Soil Science in a Nutshell - OM 

So what matters about organic matter? 



 UC Master Gardeners of Monterey Bay 

Soil Science in a Nutshell - OM 

Microbe jobs 
 Decomposers 
Worms and macro-fauna eat plant 
residue, aerate soil, excrete nutrient 
rich casts 
 
Saprophytes 
Bacteria and fungi eat decaying plant 
material, recycle into nutrients and 
humus, make nutrients available to 
plants 
 
Symbionts  
Form beneficial associations with 
plants such as nitrogen fixing bacteria 
and mycorrhizae root extensions 










































