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Kidney bean

Kidney Bean, top 6 inches of  
root zone from above.



It all begins with the duff above the soil.



Then the first layers of humus and soil.



   1-2”         2-4”         Subsoil



Myth versus Reality



Roots grow well beyond the dripline

• 1.5-3Xs the canopy 
• Some 5Xs, or more 
• Feed at or beyond 
    the dripline 
• Trees less able to 

tolerate stress 
beyond the dripline 

• Protect trees and 
vegetables beyond 
their dripline





Apple tree with roots far  
beyond the dripline.





Roots Grow Well 

Beyond the Dripline, 
(in red circles) 
and away from 

compaction.



Soil horizons

  Most plants don’t 
send many roots into 
clay subsoil. Main 
roots are only as 
deep as the topsoil. 
Even in deep topsoil, 
most of a tree’s 
feeding roots are 
found in the top 
12-36 inches.



10-year-old Horseradish













Lettuce



Tomato































• Endo- & Ectomycorrhizae



Plant groups that do not support mycorrhizae.  
•Beets, Beta vulgaris spp. 
•Brassicaceae (Cruciferae) 
•Chenopodiaceae (lambs quarters) 
•Portulacaceae (claytonia) 
•Amaranthaceae (Amaranthus spp.) 
•Orchid  
•Protea  
•Carnation  
•Rush  
•Sedge  
•Heath  
•Rhododendron  
•Azalea 





• Ectomycorrhizal  Association



• Increase the surface area and efficiency of the roots (up to 1000%) 

• Promote water absorption and nutrient uptake of poorly mobile soil     
ions such as zinc, copper, molybdenum, and potassium  

•Most importantly, the transfer of phosphorus that is hard for trees to 
absorb on their own 

• Enhance the growth of stimulatory plant hormones  

• Boost plant resistance to some pathogens, drought and high soil 
temperature 

• Promote growth and yields, reducing the need for artificial fertilizers

The Benefits of Mycorrhizae











• When to Apply Inoculants

• In a container plant grown in a sterile potting mix. 
• When a planting site site has been scraped to subsoil. 
• In very sandy or beach properties. 
• To amend soil that contains too much salt. 
• On toxic tailings from mining. (I hope this doesn’t apply to 

you!)  
• When sterile topsoil has been added to the site. 
• If certain fungicides have been used in the planting area. 

(See: http://mycorrhizae.com/faqs: What effect do fungicides 
have on mycorrhizal fungi?) 

• After soil fumigants have been used.







End the battle of doughnuts of death!







Mulch to dripline or beyond,  
not just near trunk



Some choices for mulching trees







Or, in a lawn with plenty of drainage and 
on a mound.





Plant on a mound in any soil, but 
especially clay soils.



Planted on a mound,  
not mulched too high.



• Plant high on a mound, will 
settle 20-50% 

• Cover with newspaper (or old 
garden B&W catalogs!)  

• Cover with attractive mulch  

• Use only B & W newspaper, 
not color inserts on slick 
paper  

(Shameless product placement.)



Step-by-step planting on a mound (Part 1)



Step-by-step planting on a mound (Part 2)

















Many vegetables have roots wider  
than foliage.

 Corn plant seen from 
above (the top 6” of 
the root system) 
extends 2-3 feet 
beyond the corn’s 
stems.



Corn



Onion



Tomato



Lettuce



Carrot





Fava Bean





Asparagus





X





Drip irrigation for healthier root zones.





Plant Between the Wet Spots













Surface cultivation uses Scrapper (also called 
onion hoe) to skim the roots 1-3” below the soil.  



Surface cultivation protects upper roots where  
most water and nutrient exchange happens.



▪ Deep mulch  

▪ No cultivation 

Ruth Stout - the great champion  
of no-till gardening





Ideal concept of root barriers.





Realities of root barriers.

 Roots are ambitious 
enough to grow 
right over the root 
barrier in pursuit of 
aerobic surface soil.



Promote good drainage and “breathing.”



Permeable Landscapes

•Air 

• Water                                                                                                         
absorption 

•Less 
  compaction  

•Healthier roots 

•Lower runoff



Room to move. 

  Give the poor 
roots space to 
grow!



Chico, CA best list for spacing of trees.

• CA Sycamore 'Yardwood‘ 
70´h X 50´w. Optimal 
spacing 35´-40´   

• The minimum planter 
width at least 7 feet.  

• Best along riparian 
habitats or where roots 
can spread at least in one 
direction.



Troubles with wire  
gopher baskets.









• Tube-grown trees are air-
pruned by the “egress” at 
the bottom of each tube.  

• Causes more laterals for 
less transplant shock and 
faster growth.  

• The top-to-root ratio 
about equal to six- and 
seven-inch tube 
seedlings.  

• The smaller the top 
foliage, the better.



Very windy location!
• “Nurse” shrubs 

shelter  young coastal 
cypress   

• After four years, 12” 
trees are 10+ feet and 
require no staking 

• The more a tree is 
buffeted by the wind, 
the bigger its trunk 
and the healthier its 
roots 



The tree with the black 
arrow next to it was by 
far the most well-
connected tree; it was 
linked to 47 other trees 
through eight 
individuals of one 
Rhizopogon species 
and three individuals 
of another. Suzanne 
Simard
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