
Arboriculture Below Ground
OR

Tree Health Care, Roots Up

A Holistic Approach – A Practitioners 
Prospective



Past 8 Years:

Working with 100’s of companies their PHC 
programs, I have learned a lot in helping 

companies through their struggles and sharing 
their success. This is what I have learned – from 

you!



What I am NOT
• Scientist

• Researcher (by definition)
• Professor

• Alex Shigo, Michael Dirr or Mike Raupp

I am a Practitioner and still a Student of 
Arboriculture



The Concepts, Points of View and Opinions in this 
Presentation may be Controversial and Conflict with 

Accepted Arboricultural Standards
Please do not heckle the Presenter until AFTER Q&A  



What is your 
diagnosis?



• I was the 4th arborist in 5 
years to look at this tree

• I was the first arborist to 
Rx RCX with air tool

• What do you think I found?

• What do you think the 
other arborists prescribed?

• Fertilization 

• Did it help?



What did I see?

• Sugar maple
• Thinning crown
• Roots
• TURF!
• Soil Type

• Heavy Clay
• High pH (8.0 or more)

• Highly manicured turf
• Compaction!



Quick Soils Review

• Soils
• Texture
• Structure
• pH effects on nutrients
• Cation Exchange Capacity (Organic matter)

• Tree Species and Culture
• What are the general requirements of some species
• Why?







Cation:
An ion that has a 
positive charge. 
Hydrogen and 

ammonium (NH4
+)

Anion:
An ion that carries a 

negative charge. 
Nitrate (NO3

-)





Forest Succession

When one community of plant species replaces another typically focuses on the change of tree 
species, gradually over a long period of time in several stages.

Shade tolerance or Shade intolerance is a factor of succession

Are there other factors?

Birch, cherry, pine, poplar Ash, oak, hickory, some 
pines – red maple

Sugar maple, beech, 
hemlock



Tree Species

Common Tree Species in the Landscape/ Urban Forest

• Maple
Sugar
Red
Silver

• Ash
• Oak

Red (Northern, pin etc.)
White (Swamp, Burr)

• Birch
• Cherry

• Pine
White/ Austrian/ Scotch

• Hemlock
• Beech

American/ European
• Elm
• Hickory
• Locust



Let’s Get Back to Soils

What does the O & A Horizon look like in:

• Pioneer Stage
• Intermediate Stage
• Climax Stage

WHY?

Now… what does it look like in our Urban 
Soils?



Where Am I Going with All This?

The recommendations from 3 different 
companies, to remedy the factors 
causing decline were fertilization

• Too often fertilization is being over 
prescribed… WAY over prescribed

• Repairing soil structure and biology 
is being overlooked





What do we 
commonly see 

in the 
landscape  

with our trees?

Homeowners 
love their 

lawns!



This means 
more intense 

turf 
management.

Lawn care is 
getting more 
intense with 
larger 
equipment… 
what is 
happening to 
the soils 
around the 
tree roots?



Soil compaction is the most prevalent of 
all soil constraints on shade and street 
tree growth.

Every place where humans and machines 
exist, and the infrastructures that 
support them are built, soil compaction 
is present.  There are few soil areas we 
see without some degree of soil 
compaction. 

Soil compaction is a fact of life for trees 
and for tree health care providers.  
Unfortunately, prevention and 
correction procedures are not readily 
used nor recognized for their value.

Dr. Kim Coder; Soil  Compaction  Stress  &  Trees: Symptoms, 
Measures, Treatment







Fertilization/ Nutrients

What is the Most Limiting Nutrient in the Soil?

N
Where does Nitrogen come from?



Nitrogen can only be 
used in 2 forms by the 
tree
• NH4

+ : Ammonium
• NO3

- : Nitrate

Cation Exchange 
Capacity

Nitrogen doesn’t stick 
around long in the soil

Soil Biology converts 
unusable N (N2 & 
NO2

- ) to a usable 
forms for trees



Forest Soils, the living 
ecology develops with 
the soil changes and 
succession of the 
trees.

• Without soil biology, 
trees struggle to 
survive

• The soil ecology is 
essential for:
• Transfer of 

nutrients
• Aeration
• Decomposition



Nutrient retention. In addition to 
mineralizing or releasing nitrogen to plants, 
the soil food web can immobilize or retain 
nitrogen when plants are not rapidly 
growing. Nitrogen in the form of soil organic 
matter and organism biomass is less mobile 
and less likely to be lost from the rooting 
zone than inorganic nitrate (NO3-) and 
ammonium  (NH4+).

Dr. Elaine R. Ingham: Soil Biology Primer



What We have Covered to this Point

• Soils
• Structure
• Texture
• pH & effects on nutrients
• CEC
• Horizons

• Forest Succession

• Society & Turf
• Soil Compaction (Bulk Density)
• Nitrogen
• Soil Biology & Effects on Nitrogen

This picture has nothing to do with this presentation



Our Urban Soils

The more intense the turf management, the more the soils are 
getting compacted.

Pore Space =

Soil Biology/ Ecology =

Organic Matter =

Nutrients 

Tree Decline

Compaction = Bulk Density =

=



What do Arborists Prescribe for Declining Trees?



Bold Statement
Are We Solving the Problem?

STOP
Fertilizing!



I just became the most un-poplar person in the room

WHY?

• Fertilization make you a lot of $$
• High Profit
• Easy Sale
• Better commission sales
• Annual/ renewable service 
• Clients accept fertilization easily
• Gateway to get on properties for more work
• Great rain day work



Chemical fertilizers affect micro-organisms living in the soil.

The acidity of chemical fertilizers also adversely affects the soil 
pH, thereby changing the kinds of microorganisms that can live in 
the soil. Using chemical fertilizers for a prolonged period of time 
upsets the pH of the soil, causes an increase in pests and does 
away with the beneficial microbes present in the soil. These are 
beneficial microorganisms that provide plants with natural 
immunity to diseases.

World Agriculture

Disclaimer: In my research, I could not find any scientific 
papers that supported or disproved this statement



What if we take a 
Holistic approach to soil 

health & nutrients?

Consider a more organic approach of mulching
Reduce turf (yeah, yeah, I know… the client doesn’t like the idea…)
Increase decomposition = more soil biology = more nutrients
Reduce compaction = more pore space = More soil biology

Consider more Air-tool prescription
Reduce compaction very quickly = improve soil structure
Incorporate compost = more soil biology instantly
Incorporate large particle compost (varying states of decomposition) =

Maintain soil structure longer
Control compaction longer



Introduce Bio-stimulants & organic (mineral) fertilizer

Geisseler and Scow concluded “that mineral fertilizer application led to a 15.1% increase in 
the microbial biomass above levels in unfertilized control treatments. Mineral fertilization 
also increased soil organic carbon content.

Nitrogen fertilizer, in particular, is often beneficial to soils because nitrogen supply often 
limits natural plant production. When we add nitrogen in agricultural systems, 
productivity increases, more plant material (biomass) is produced and so, in time, soil 
organic matter increases. This then increases microbial levels in the soil.



Speaking of Nitrogen…

What is the industry recommendations for the amount of N per 1000 sq feet?

2-6 pounds per 1000

How many pounds of nitrogen are found in a forest soil?

.75 – 2 pounds per 1000*

*Rodkey, Kaczmarek, Pope: The Distribution of Nitrogen in Forest Floor Layers of Hickory Oak Forests or Varying Productivity



What’s the difference?
Urban Soils: Fertilized 
1x per year – Nitrogen 
that isn’t used in a short 
period of time can leach 
out or be utilized by 
other organisms (turf)

Forest Soils: 
Decomposition is year-
round, a constant supply 
of useable nitrogen – all 
organisms can benefit



If you Continue to Fertilize
• Use an organic 

fertilizer.
• Apply more often
• 3-4 times/ year
• Educate your clients 

on the benefit of soil 
biology and why you 
need to apply more 
often.



Air Spade/ Air Knife
Soil/ Nutrient 
Management

• Remove Turf
• Aerate soils
• Incorporate

• Compost
• Leaf litter
• Wood chips

• Biostimulates
• Mulch with wood 

chips
• Monitor moisture
• Re-mulch in 5 years



Tree Species & Culture

Common Tree Species in the Landscape/ Urban Forest

• Maple
Sugar
Red
Silver

• Ash
• Oak

Red (Northern, pin etc.)
White (Swamp, Burr)

• Birch
• Cherry

• Pine
White/ Austrian/ Scotch

• Hemlock
• Beech

American/ European
• Elm
• Hickory
• Locust

Of these trees – Which ones Do NOT 
do well with soil disturbance?



Concept

Specialized Composts

• Maple
• Beech
• Oak

• Utilize the wood chips 
and leaf litter from each 
individual species.

• Compost these wood 
chips separately and use 
them based on the specific 
species

• Species Specific Biology



Conclusion

• Approach “fertilization” with a holistic approach
• Know your tree species culture & soil requirements

• Consider Why you are recommending fertilization
• Consider using a mineral based (organic) fertilizer
• Consider applications more often that 1x a year with low rates of Nitrogen

• If possible, remove turf!
• Aerate soils (know the soils you have)
• Improve the soil biology

• Try to mimic the forest soil

Soil & Nutrient Management

Grow the Soils, it will take care 
of the trees



Aaron Dickinson RCA #664 
BCMA

Arborcology LLC

aaron@arborcology.com
www.Arborcology.com

mailto:aaron@arborcology.com




Side Track

Let’s Talk Paclobutrizole

• Short Stop

• Cambistat/ 
Trimtect

• Tide Paclo



Paclobutrizole
How it works

Isoprenoid 
pathway

Graphics Courtesy of Rainbow Treecare Scientific 
Advancements



Paclobutrizole
Benefits

• Increased Chlorophyll
• Increased Root production (fibrous) 
• Increase Defense Compounds
• May reduce fungal issues*
• Thicker leaf cuticle
• Thicker leaf structure

Graphics & Information Courtesy of Rainbow 
Treecare Scientific Advancements



Tree Energy  Budget 
Theory

Trees have a finite amount of energy

&

Five options for energy usage

Veg/Shoot 
Growth

Root 
Growth

Defense 
Compounds

Storage 
Compounds

Reproductive 
Structures

Model after Dr. Dan Herms, Ohio State University



Veg/Shoot 
Growth

Root 
Growth

Defense 
Compounds

Storage 
Compounds

Reproductive 
Structures

Where tree will use the energy is 
dependent on the growing situation

Model after Dr. Dan Herms, Ohio State University

Tree Energy  Budget 
Theory

Trees have a finite amount of energy

&

Five options for energy usage


