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AEA Core Concept #20
The Plant Health Pyramid.

Advancing Eco Agriculture has become very well known for helping farmers produce crops that 
are completely resistant to diseases and insects.  On many different kinds of crops, nationally 
and internationally, we’ve noticed a gradual increase in plant health, which are always 
associated with stages of nutritional integrity.  There are basically four stages of plant health.  
At the different stages of health that we have achieved, we see different levels of resistance to 
the various groups of disease or insect pathogens.  


The first stage is when plants can rapidly metabolize all the soluble photosynthates produced in 
photosynthesis and use them to make complex carbohydrates.  At this stage there are no 
soluble sugars in the plant sap, and the plants become largely resistant to a group of fungi 
referred to as the soil base pathogens.  They include soil born pathogenic fungi such as 
fusarium, rhizoctonia, verticillium, and pithier (???not sure about this)  and to a certain degree 
phytophora.  All these fungi will invade roots and plants that have very high levels of soluble 
carbohydrates.  Once plants begin converting those soluble carbohydrates to complete 
proteins these pathogens become much less of a problem.


The second stage is when plants can rapidly metabolize all the soluble amino acids and 
nitrogen compounds and produce complete proteins.  We observe this in the field when 
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nitrate levels in the leaf or petiole decline and become virtually non-existent.   And yet the plants 
are very healthy. The plants now become largely resistant to the insects that have a simple 
digestive system. These are primarily larval insects such as tomato hornworm, cabbage looper, 
corn worm, and alfalfa weevil.  All of these insects have very simple digestive systems.  They do 
not have the digestive enzymes required to live on a diet that is primarily complete proteins (and 
is lacking the soluble amino acids and nitrate constituents).  White flies and aphids also fall into 
this group.


The third stage is when plants become healthy enough that they have elevated levels of lipids.  
When plants have surplus energy, they store it as lipids or plant fats and oils in exactly the same 
way that animals do.  Lipids are essentially fats stored as energy reserves.  At this level of plant health, 
plants begin forming a lipid layer on the cell membrane.  This leads to much greater levels of 
resistance to the air borne pathogens, both bacterial and fungal pathogens.  It includes downy 
mildew, powdery mildew, late blight, and fire blight.  Once you have an effective lipid shield, all the 
bacterial and fungal pathogens that land on the leaf surface, largely no longer become a problem 
unless we have severe weather or environmental damage to the leaves.


The fourth stage of plant health is when plants use those lipids as foundational building blocks 
to build high levels of complex plant protective compounds, referred to as the plant secondary 
metabolites (PSM). Examples of PSM compounds such are phytoalexins, bioflavanoids, and 
turpinoids. (check sp.)   We call these essential oils.  These compounds protect plants from 
ultra-violet radiation, insect and disease attack, over grazing, and from any pest that it might 
experience.


At this fourth stage plants become resistant to the insects that have complex digestive systems, 
primarily the beetle family.  Insects in this group would include the Colorado potato beetle, 
Japanese beetles, stink bugs and others in the beetle family.   Stage four is the ultimate 
culmination of plant health, where they become virtually resistant to all diseases and all insects. 
They become very resilient and are able to withstand stresses in almost any disease 
environment.
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