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An Old Adage 

Å There is an old adage that has been printed in a number of UC 
publications over the years: 

 ά¢ƘŜ ǎǳŎŎŜǎǎŦǳƭ ƎŀǊŘŜƴŜǊ ŦŜǊǘƛƭƛȊŜǎ ŀŘŜǉǳŀǘŜƭȅΤ ƛǊǊƛƎŀǘŜǎ 
thoroughly and not too frequently; and promotes good soil 
structure by mixing in organic matter and by minimum tillage of 
ǘƘŜ ǎƻƛƭ ǿƘŜƴ ǘƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƛǎ ƳŜŘƛǳƳ ǿŜǘΦέ 

 

Or to make a long story short ς 

 άCŜŜŘ ǘƘŜ ǎƻƛƭΣ ŀƴŘ ǘƘŜ Ǉƭŀƴǘǎ 

 ǘŀƪŜ ŎŀǊŜ ƻŦ ǘƘŜƳǎŜƭǾŜǎέ 
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²ƻǊŘ 5ΩƧƻǳǊ 

ÅEdaphology 
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Soil and the world 

Cropland is shrinking by more 
than 10 million hectares 

About 92 million hectares total 
topsoil lost in  a year.  

 

Clogs rivers and streams, 
obstruct dams 

See Dirt! The Movie 
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Soil -  a definition 
ÅA scientific ("boring") definition of soil 

is: "The loose mass of broken and 
chemically weathered rock mixed with 
organic matter that forms on the 
earth's surface." (Harpstead et al, 
1988).  

 

ÅMy aesthetic ("interesting") definition 
of soil is: "Soil is the hidden, secret 
friend, which is the root domain of 
lively darkness and silence." ( F. Hole, 
1997) 
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The Soil Habitat  



The Soil Habitat 

ÅThe primary functions of roots: 

ÅTake up water and soluble 
nutrients from soil 

ÅProduce essential compounds 
for growth 

ÅStore excess food 

ÅAnchor plant  
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The Soil Habitat 

ÅWhat would a root need to survive (and 
better yet, thrive) in the soil habitat? 
ÅSpace 

ÅAir 

ÅWater 

ÅNutrients 

Å????? 
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The Soil Habitat 

ÅWhat would a root need to thrive in the soil 
habitat? 
ÅSpace 

ÅAir 

ÅWater 

ÅNutrients 

ÅDiversity!! 



The Soil Habitat 

ÅDiversity!! 
ÅA healthy place for a root to grow: 

ÅFungi-- 1 million per gram of soil 

ÅBacteria--4 billion per gram of soil 

ÅMicro- and Macro-invertebrates 

ÅEarthworms  
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Soil Food Web 
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Soil Food Web 

ÅActive SFW will have better 
nutrient retention.  

ÅImproves soil structure 

ÅBacteria produce slime that 
creates aggregates 

ÅFungi, worms and insects make 
tunnels  
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Soil Food Web 

ÅProvide defense against disease 

Å¢Ƙƛƴƪ άŘƛǾŜǊǎƛǘȅέΥ {ƻƳŜ ƳŜƳōŜǊǎ ŀǊŜ ǇƻƭƛŎŜΣ ǎƻƳŜ 
doctors, and some physical barriers. 

Å Organisms influence soil pH where it counts 

Å At the rhizosphere ( root zone ) 

Å Determines what kind of Nitrogen is present, 
nitrate or ammonium 
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Soil Food Web 
Å Chemical  fertilizers kill  soil 

microbe populations. 

Å Veggies, annuals and grasses 
prefer Nitrates (bacteria 
dominant soil) 

Å Trees, shrubs, most 
perennials like ammonium 
better (fungally dominant 
soil.) 
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Soil food web  
ÅIn a healthy SFW, there is 

something that eats almost 
anything 

ïOysters fungus mushrooms can 
άŎƭŜŀƴέ ƻƛƭ ŦǊƻƳ ǎƻƛƭΣ  

ï! ǘȅǇŜ ƻŦ ōŀŎǘŜǊƛŀ Ŏŀƴ άŜŀǘέ 
gasoline spilled on your lawn! 
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Soil Food Web  

ÅMuch of the nitrogen a plant needs 
is the waste of protozoa (eat 
bacteria and fungi) 

 

ÅBacteria and fungi are attracted by 
plant exudates to the root zone 

ÅTherefore a huge source of plant food 
is delivered right where the plant 
needs it. 
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Bacteria  
ÅNatures decomposers, second only to fungi 

ÅRoot exudates are favorite foods for certain 
ones 

ÅAnaerobic ( without oxygen) think Stink!  

Å!ŜǊƻōƛŎ  ǎƳŜƭƭ ƎƻƻŘΣ άŜŀǊǘƘȅέΦ aŀƛƴƭȅ ōŜƴŜŦƛŎƛŀƭΦ  
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Mycorrhizae 

ÅMore than 90 percent of 
plant species in natural areas 
form a symbiotic 
relationship with the 
beneficial mycorrhizal fungi.  

ÅExceptions are most 
Brassicas, sweet potato vine 

Å  
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Mycorrizae 
ÅComponent in many organic 

fertilizers. 

ÅCan also buy it (spores) in bulk. 

ÅEctomycorrhizal ς grow close to 
surface of roots 

ÅEndomycorrhizal penetrate and 
grow inside roots and extend out 
into the soil. 
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Fungi vs Nematode 

20 



Mychorrizae 

ÅWhy is that important? 

ÅFind and bring nutrients 

ïCompete for nutrients with pathogenic fungi 

 

ÅMycellium becomes, is, Soil 
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